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CHATELET (from Med Lat caslella), the word, sometimes 
also written castillet, used in France for a building designed for the 
defence of an outwork or gate, sometimes of great strength or 
size, but distinguished from the cfuiteau, or castle proper, in 
being purely defensive and not residential In Pans, before the 
Revolution, this word was applied both to a particular building 
and to the jurisdiction of which it was the seat This building, 
the original Chatelet, had been first a castle defending the ap- 
proach to the Cite Tradition traced its existence back to Roman 
times, and in the i8th century one of the rooms in the great 
tower was still called the rharnbre de Cesar Ihe jurisdiction was 
that of the provostship (prevote) and viscountship of Pans, which 
was certainly of feudal origin, probably going back to the counts 
of Pans 

It was not till the time of Saint Louis that, with the appoint- 
ment of i^tienne Boileau, the provostship of Pans became a 
prevote en garde, t e a public office no longer put up to sale 
When the batiks (see Bailifp and Bailie) were created, the 
piovost of Pans naturally discharged the duties and functions 
of a batik, m which capacity he heard appeals from the seigniorial 
and inferior judges of tht city and its neighbourhood, keeping, 
however, his title of provost When under Henry II certain 
batlkages became presidial jurisdictions (prestdtaux), t e received 
to a certain extent the right of judging without appeal, the 
Chatelet, the court of the provost of Pans, was made a presidial 
court, but without losing its former name Finally, various 
tribunals peculiar to the city of Pans, i e courts exercising 
jurisdictions outsidt the common law or corresponding to certain 
cours d’ exception which existed in the provinces, were united with 
the Chatelet, of which they became divisions (chambres) I hus 
the lieutenant-general of police made it the seat of his juris- 
diction, and the provost of the He de France, who had the same 
criminal jurisdiction as the provosts of the marshals of France 
in other provinces, sat there also As to the personnel of the 
Chatelet, it was originally the same as in the batlkages, except 
that after the 14th century it had some special officials, the 
auditors and the examiners of inquests Like the batiks the 
provost had lieutenants who were deputies for him, and in 
addition gradually aciiuired a considerable body of ex o(ficio 
councillors Ihis last staff, however, was not yet m existence at 
the end of the 14th century, for it is not mentioned m the Regtstre 
cnmtnel dti Chatelet (1389-1392), published by the Soci6t6 des 
Bibliophiles Fran^ais In 1674 the whole personnel was doubled, 
at the time when the new Chatelet was established side by side 
with the old, the two being soon after amalgamated On the eve 
of the Revolution it comprised, beside the provost whose office 
had become practically honorary, the lieutenant ctvtl, who 
presided over the rharnbre de prevote au pare ctvtl or court of first 
instance , the lieutenant crttninel, who pri sided over the criminal 


court , two lieutenants parkcuhers, who presided in turn o\ er 
the chambre du presidial or court of appeal from the inferior 
jurisdictions , a ]uge auditeur , sixty-four councillors (cou- 
seillers) , the procureur du rut, four avocats du rot, and tight 
substituts, t e deputies of the procureur (see Procuraior), beside 
a host of minor officials The history of tht Chatelet under the 
Revolution may be briefly told the Constituent Assembly em- 
powered It to try cases of lese-nation, and it was also before this 
court that was opemd the inquiry following on the events of 
the 5th and 6th of August 1789 It was suppressed by the law 
of the i6th of August 1790, together with the other tribunals of 
the ancien regime (J PE) 

CHATELLERAULT, a town of western Prance, capital of an 
arrondissement in the department of \ienne, 19 m NNE 
of Poitiers on the Orleans railway between that town and 
Tours Pop (1906) 15,214 Chatcllcrault is situ vied on the 
right and e istern bank of the \ icnnc , it is connected w ith the 
suburb of Chateauneuf on the opposite side of the river b) a 
stone bridge of the i6lh and 17th lenturies, guarded at the 
western extremity b> massive towers Ihe manufacture of 
cutU ry is carried on on a large scale in v illages on the banks ol 
the Clam, south of the town Of the other industrial establish- 
ments the most important is the national small arms fai lory 
which was established in 1815 in (hateauneuf, and employs 
from 1500 to 5500 men Chatellerault (or Chatelherault 
Castellum Atraldt) derives its name from a fortress built m 
the loth centuH' b> Airaud, viscount of its territory In 1513 
It was made a duchy in favour of Pranyoisde Bourbon, but it 
was not long after this dale that it lx came rt united to the 
crown In 1548 it was bestowed on James Hamilton, 2nd carl 
of Arran (sec Hamilton) 

CHATHAM, WILLIAM PITT, ist Earl oi (1708 -1778), English 
statesman, was born at Westminster on the 115th of November 
1708 lie was the vounger son of Robert Pitt of Boconnoc 
Cornwall, and grandson of Ihomas Pitt (1653-1726), governoi 
of Madras, who was known as “ Diamond ’ Pitt, from the fact 
of his having sold a diamond of extraordmarv size to the regt nt 
Orleans for something like £135,000 It was mainly by this 
fortunate transaction that the governor was enabled to raist 
his family, which was one of old standing, to i position of wealth 
and political influence Ihe latter he acquired by purchasing 
the burgage tenures of Old Sarum 

William Pitt was educated at Eton, and in January 1727 w is 
entered as a gentleman commoner at Trinitv College, Oxford 
There is evidence that he was an extensively read, if not a 
minutely accurate classical scholar , and it is interesting to 
know that Demosthenes was his favourite aythor, and that he 
diligently cultivated the faculty of expression b\ the practice of 
translation and re-translation An hereditarv gout, fiom which 
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he had suffered even during his school-days, compelled him to 
leave the university without taking his degree, m order to travel 
abroad He spent some time m France and Italy , but the 
disease proved intractable, and he continued subject to attacks 
of growing intensity at frequent intervals till the close of his life 
In 1727 his father had died, and on his return home it was 
necessary for him, as the younger son, to choose a profession 
Having chosen the arm> , he obtained through the interest of his 
friends a cornet’s commission in the dragoons But his military 
career was destined to be short His elder brother Thomas 
having betn returned at the general election of 1734 both for 
Oakhampton and for Old Sarum and having preferred to sit for 
the former, the family borough fell to the younger brother by the 
sort of natural right usually recognized in such rases Accord- 
ingly, in February 17JS, VVilliam Pitt entered parliamait as 
member for Old Sarum Attaching himself at once to the formid- 
able band of discontented Whigs known as the Patriots, whom 
Walpole’s love of exclusive power had forced into opposition 
under Pulteney, he became in a very short time one of its most 
prominent members His maiden speech was delivered in April 
1736, in the debatt on the eongratulatorv address to the king on 
the marriage of the prince of WiUs i he occasion was one of 
compliment, md there is nothing striking m the speech as re- 
ported , but It served to gain for him the attention of the house 
when he presented himself, as he soon afterwards did, m debates 
of a party character So obnoxious did he become as a critic of 
the government, that Walpole thought fit to punish him by 
procuring his dismissal from the army Some years later he had 
occasion vigorously to denounce the system of cashienng officers 
for political diflfcrences, but with characteristic loftiness of spirit 
he disdained to make any reference to his own ease The loss 
of his commission was soon made up to him The heir to the 
throne, as was usually the case in the house of Hanover, if not 
m reigning families generally, was the patron of the opposition, 
and the e\-cornet l^iame groom of thi bed-chamber to the 
prmee of Wales In this new position his hostility to the govern- 
ment did not, as mav be supposed, in any degree relax He had 
all the natural gifts an orator could desire— a commanding pres- 
ence, a grac( ful though somewhat theatrical bearing, an eve of 
piercing brightness, and a voice of the utmost flexibility His 
style, if oicasionally somewhat turgid, was elevated and passion- 
ate, and It always bore the impress of that intensity of conviction 
whi( h IS the most powerful instrument a speaker can have to sway 
the conyictions of an audience It was natural therefore, that 
in the senes of stormy di h ites, protracted through several years, 
that ended m the downfall of Walpole, his eloquence should have 
been one of the strongest of the forces that combined to bring 
about the final result Specially effective, according to contem- 
porary lestimonv, were his speeches against the Hanoverian 
subsidies, against the Spanish convention in 1739, and m fivour 
of the motion in 1742 for an investigation into the last ten years 
of Walpole’s administration It must be borne in mind that the 
reports of these speeches w hich have come down to us were made 
from hearsay, or at best from recollection, and are necessarily 
therefore most impcrfei t The best known specimen of Pitt s 
eloquenc-C, his repiv to the sneers of Horatio Walpole at his youth 
and declamatory manner, which has found a piece in so many hand- 
books of elocution, is evidently, in form at least tire work, not of 
Pitt, but of 1 )r Johnson, who furnished the report to the Gentle- 
man'^ Magazine Probably Pitt did sav something of the kind 
attiibuteA to him, though even this is by no means rerbiiri m view 
of Johnson’s repentant admission that he had often invented not 
merely the form, but the substance of entire debates 

In 1742 Walpole was at last forced to succumb to the long- 
continued ittacks of opposition, and was succeeded as prime 
mimstcr by the earl of Wilmington, though the reaf power in 
the new government was dnndcd between Carteret and the 
Pelhams Pitt’s conduct on the change of administration was 
open to grave censure Ihe relentless vindictiveness with 
which he insisted on the prosecution of Walpole and supported 
the bill of indemnity to witnesses against the fallen minwter, 
was m Itself not magnanimous , but it appears positively un^ 


worthy when it is known that a short time before Pitt had offered, 
on certain conditions, to use all his influence in the other direction 
Possibly he was embittered at the time by the fact that, owing 
to the strong personal dislike of the king, caused chiefly by the 
contemptuous tone in which he had spoken of Hanover, he did 
not by obtaining a place in the new ministry reap the fiuits of 
the victory to which he had so largely contributed 1 he so-called 
“ broad-bottom ” administration formed by the Pelhams m 
1744, after the dismissal of Carteret, though it included several 
of those wrth whom he had been accustomed to act, did not at 
first include Pitt himself even in a subordinate office Before 
the obstacle to his admission was overcome, he had received a 
remarkable accession to his private fortune I he eccentric 
duchess of Marlborough, dying in 1744, at the age of ninety, 
left him a legacy of 3(10,000 as an “ acknowledgment of the 
noble defence he had made for the support of the laws of Fngland 
and to prevent the rum of his country ’ As her hatrecl was 
known to be at least as strong as her love, the legacy was probably 
as much a mark of her detestation of W alpole as of her admiration 
of Pitl It may he mentioned here, though it does not come in 
chronological order, that Pitt was a second time the object of a 
form of acknowledgment of public virtue which few statesmen 
have had the fortune to receive even once About twenty years 
after the Marlboroi^h legacy, Sir William Pynsent, a Soroerset- 
shire baronet to whom he was personally quite unknown, left 
him his entire estate, worth about three thousand a year, iw 
testimony of approval of his political career 
It was with no' very good grace that the king at length consented 
to give Pitt a place in the government, although the latter did 
all he < ould to ingratiate himself at court, by changing his tone 
on the questions on which he had made himself offensive Fo 
force the matter, the Pelhams had to resign expressly on the 
question whether he should I'le admitted or not, and it was only 
after all other arrangements had prov'td impracticable, that they 
were reinstated with the olmoxious poJitiaan as vice-treasurer 
of Ireland This was m hebruarv 1746 In May of the same 
vear he was promoted to the more important and lucrative office 
of paymaster-general, which gave him a plaee m the privy council, 
thongh not in the cabinet Here he had an opportunity of display- 
ing his public spirit and integrity in a way that deeply impressed 
both the king and the country It had been the usual practice 
of previous pa> masters to appropriate to themselves the interest 
of all money lying in their hands by way of advance, and also to 
accept a commission of J % on all foreign subsidies Although 
there w is no strong public sentiment against the practice, PiU 
altogether refused to profit bv it All advances were lodged by 
him in the Bank of England until required, and all sulasidies 
were paid over without dedin tion, even though it was pressed 
upon him, so that he did not draw a shilling from his office 
beyond the salary legally attaching to it Conduct like this, 
though obviously disinterested, did not go withovit immedivte 
and ample reward, m the public confidence which it created, 
and which formed the mainspring of Pitt’s power as a statesman 
The administration formed m 1746 lasted without matenal 
change till 1734 It would appear from his published corre- 
spondence that Pitt had a greater influence in shaping its polx'y 
thm his comparatively subordinate position would in itself have 
entitled him to His conduct in supporting measures, such as 
the Spanish treaty and the amtmental subsidies, which he 
had violently denounced when in opposition, had been much 
critici7id, but withm certain hmits, not indeed very well 
defined, inconsistency has never been counted a vice in an English 
st itesman The times change, and he is not blamed for changing 
with the times Pitt m office, looking back on the commencement 
of his public life, might have used the plea “ A good deal has 
happened since then,” at least as justly as some others have 
done Allowance must always be made for the restraints and 
responsibilities of office In Pitt’s case, too, it is to be borne in 
mind that the opposition- with which he ^d acted gradually 
dwindled away, and that it ceased to have any organized existence 
after the death of the prmee of Wales, m 1751 Then in regard 
to the important question with Spam as to the right of search, 
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Pitt has disarmed criticism by acknowledging that the course 
he followed dtiring Walpole’s administration was indefensible 
All due weight being given to these various considerations, it 
must be admitted, nevertheless, that Pitt did overstep the 
limits within which inconsistency is usually regarded as venial 
His one great object was first to gain office, and then to m€ikc 
his tenure of office secure by conciliating the favour of the king 
The entire revolution which mu(h of his policy underwent m 
order to effect this object bears too close a resemblance to the 
sudden and inexplicable changes of front habitual to placemen 
of the ladpole stamp to be altogether pleasant to contemplate 
in a politician of pure aims and lofty ambition Humiliating 
IS not too strong a term to apply to a letter in which he expresses 
his desire to “ efface the past by every action of his life,” in order 
that he may stand well with the king 

In 1754 Henry Pelham died, and was succeeded at the head of 
affairs by his brother, the duke of Newcastle 1 0 Pitt the change 
brought no advancement, and he had thus an opportunity of 
testing the truth of the description of his chief given by Sir 
Robert Walpole, “ His name is treason ” But there wras for a 
time no open breach Pitt continued at his post , and at the 
general election which took place cturing the year he even 
accepted a nomination for the duke’s pocket borough of Ald- 
Ixirough He had sat for Seaford since 1747 When parliament 
met, however, he was not long in showing the state of his feelings 
Ignonng Sir Ihomas Robinson, the political nobody to whom 
Newcastle had entrusted the management of the Commons, 
he made frequent and vehement attacks on Newcastle himself, 
though still continuing to serve under him In this strange 
state matters continued for about a year At length, just after 
the meeting of parliament in Novemlaer 17^^!, Pitt was dismissed 
from office, having on the debate on the address spoken at great 
length against a new system of continental subsidies, proposed by 
the govimment of which he was a member Pox, who had 
just before been appointed secretary of state, retained his place, 
and though tlie two men continued to be of the same party, ancl 
afterwards served again in the same government, there was 
henceforward a rivalry between them, which makes the celebrated 
opposition of their illustrious sons seem like an inherited quarrel 
Another year had scarcely passed when Pitt was again m 
power The inherent weakness of the government, the vigour 
and eloquence of his opposition, and a senes of military disasters 
abroad combined to rouse a public feeling of indignation which 
could not be withstood, and in l^ecembcr 1756 Pitt, who now 
sat for Okehampton, became secretary of state, and leader of 
the Commons under the premiership of the duke of Devonshire 
He had made it a condition of his joining any administration 
that Newcastle should be excluded from it, thus showing a 
resentment which, though natural enough, proved fatal to the 
lengthened existence ot his government With the king un- 
friendly, and Newcastle, whose corrupt influence was still 
dominant in the Commons, estranged, it was impossible to 
carry on a government by the aid of public opinion alom, how- 
ever emphatically that might have declared itself on his side 
In April 1757, accordingly, he found himself again dismissed 
from office on account of his opposition to the king’s favourite 
continental policy But the power that was insufficient to keep 
him in office was strong enough to make any arrangement that 
excluded him impracticable The public voice spoke in a way 
that was not to be mistaken Probably no English minister 
ever reieived in so short a time so many proofs of the confidence 
and admiration of the public, the capital and all the chief towns 
voting him addresses and the freedom of their corporations 
From the political deadlock that ensued relief could only lie had 
by an arrangement between Newcastle and Pitt After some 
weeks’ negotiation, in the course of which the firmness and 
moderation of “ the Great Commoner,” as he had come to be 
called, contrasted favourably with the characteristic tortuosities 
of the crafty peer, matters were settled on such a basis that, 
while Newcastle was the nominali, Prtt was the virtual head' of 
tl\e government On his acceptance of office he was chosen 
member for Bath 


This celebrated administration was formed in June 17157, and 
continued in power till 176J During the four veirs of its 
existence it has been usual to say that the biography of Pitt is 
the history of England, so thoroughly was he identified with the 
great events which make this period, in so far as the external 
relations of the country are concerned, one of the most glorious 
in her annals A detailed account of these events l^elongs to 
history , all that is needed in a Inographv is to point out the 
extent to which Pitts personal influence m<i> really be traced 
m them It is scarcely too much to sav that, m the general 
opinion of his contemporaries, the whole glory of these } ears 
was due to his single genius , his alone was the mind that planned, 
and his the spirit that animated the brilliant achievements of 
the British arms in all the four quarters of the globe Posterity, 
indeed, has been able to rccogm/e more fully the independent 
genius of those who earned out his purposes The heroism of 
Wolfe would have been irrepressible, (.live would have proved 
himself a heaven-born general,” and Frederick the Great 
would have written his name in history as one of the most skilful 
strategists the world has known, whoever had held the seals of 
office in England But Pitt’s relation to all three was such as to 
entitle him to a large share in the credit of their deeds It was 
his discernment that selected Wolfe to lead the attack on Quebec , 
and gave him the opportunity of dying a victor on the heights of 
Abraham He had personally less to do with the successes in 
India than wnth the other great enterprises that shed an und> mg 
lustre on his administration , but his generous prose m parlia- 
ment stimulated the genius of (hre, ind the forc'es that acted 
at the close of the struggle were animated b\ his mdomiLible 
spint Pitt, the first real Imperialist m modern English history, 
was the directing mind in the expansion of his country, and 
with him the beginning of empire is nghtlv associated Ihe 
Seven Years’ War might well, moreover have been another 
Thirty Years’ War if Pitt had not furnished Frederick with 
an annual subsidy of £700,000, and in addition relieved him of 
the task of defending western frermany against France 

('ontemoorary opinion was, of course, inrf(mpctent to estimate 
the permanent results gained for the countn’ bv the lirilliant 
foreign policy of Pitt It has long been gene i ally agreed that 
by several of his most costly expeditions nothing was really won 
but glory It has even been said that the only permanent 
acquisition that Fngland owed directly to him was her Canadian 
dominion, and strictly spetking, this is true , it being admitted 
that the campaign by which the Indian emjnre was virtually won 
was not plannee! by him, though brought to a successful issue 
during his ministry But material aggrandiremcnt, though 
the only tangible, is not the onl^y real or 1 isting effect of a war 
policy More may l>e gained by crushing a formidable rival than 
by conquering a province The loss of her Canadian possessions 
was only one of a scries of disasters suffered by France, which 
radically affected the future of Furope ind the world Deprived 
of her most valuable colonies both in the East and in the West, 
and thoroughly defeated on the continent, her humiliation was 
the beginning of a new epoch in historv^ I he victorious policy 
of Pitt destroyed the military prestige which repeated experience 
has shown to be in France as in no other country the very life 
of monarchy, and thus was not the least considerable of the many 
influences that slowly brought about the French Revolution 
It effectually deprived her of the lead in the councils of Furope 
which she had hitherto arrogated to herself, and so affected the 
whole course of continental politics It is such far-re iching 
results as these, and not the mere acquisition of a single colony, 
however valuable, that constitute Pitt’s claim to be considered 
as on the whole the most powerful minister that ever guided the 
foreign policy of Fngland 

The first and most important of a senes of changes whith 
ultimately led to the dissolution of the ministry was the death 
of George II on the asth of October 1760, and the accession of 
his grandson, George III 1 he new king had, as was natural, new 
counsellors of his own, the chief of whom, I ord Bute, was at once 
admitted to the cabinet as a secretary of state Between Bute 
and Pitt there speedily arose an occasion of serious difference 
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Ihe existence of the so-called family compact by which the 
Bourbons of France and Spam bound themselves in an offensive 
alliance against England having been brought to light, Pitt urged 
that It should be met by an immediate declaration of war with 
Spam lo this course Bute would not consent, and as his refusal 
was endorsed by all his colleagues save Temple, Pitt had no 
choice but to leave a cabinet in which his advice on a vital 
question had been rejected On his resignation, which took 
place in October 1761, the king urged him to accept some signal 
mark of royal favour in the form most agreeable to himself 
Accordingly he obtained a pension of £3000 a year for three lives, 
and his wife, Lady Hester Grenville, whom he had married in 
17154, was created Baroness Chatham in her own right In con- 
nexion with the latter gracefully bestowed honour it may be 
mentioned that Pitt’s domestic life was a singularly happy one 
Pitt’s spirit was too lofty to admit of his entering on any 
merely factious opposition to the government he had quitted 
On the contrary, his conduct after his retirement was dis- 
tinguished by a moderation and disinterestedness which, as 
Burke has remarked, “ set a seal upon his character ” The war 
with Spam, in which he had urged the cabinet to take the initia- 
tive, proved inevitable , but he scorned to use the occasion 
for ‘ altercation and recrimination,” and spoke m support of 
the government measures for carrying on the war lo the 
preliminaries of the peace concluded m February 1763 he offered 
an indignant resistance, considering the terms quite inadequate 
to the successes that had been gained by the country When the 
tieaty was discussed m parliament m December of the preceding 
> ear, though suffering from a severe attack of gout, he was carried 
down to the House, and in a speech of three hours’ duration, 
interrupted more than ome by paroxysms of pain, he strongly 
protested against its various conditions The physical cause 
which rendered this effort so painful probably accounts for the 
infrequency of his appearances in parliament, as well as for much 
that is otherwise mcxplicable m his subsequent conduct In 
1763 he spoke against the obnoxious tax on cidtr, imposed by 
his brother-in-law, (icorge Grenville, and his opposition, though 
unsuccessful in the House, helped to keep alive his popularity 
with the country, which cordially hated the excise and all con- 
nected with It When next year the question of general wariants 
was raised in connexion witli the case of Wilkes, Pitt vigorously 
maintained their illegality, thus defending at once the privileges 
of Parliament and tlie freedom of the press During 1765 he 
seems to have been totally incapacitated for public business 
In the following year he supported with gieat power the pro- 
posal of the Rockingham administration for the repeal of the 
American Stamp Act, arguing that it was unconstitutional to 
impose taxes upon the colonies He thus endorsed the contention 
of the colonists on the ground of principle, while the majority of 
those who acted with him contented themselves with resisting the 
disastrous taxation scheme on the ground of expediency The 
Repeal Act, indeed, was only passed part passu with another 
censuring the American assemblies, and declaring the authority 
of the British parliament over the colonies “ m all cases what- 
soever ”, so that the House of Commons repudiated m the most 
formal manner the principle Pitt laid down Ills language in 
vpproval of the resistance of the colonists was unusuilly bold, 
and perhaps no one but himself could have employed it with 
impunity at a time when the freedom of debate was only im- 
perfectly conceded 

Pitt had not been long out of office when he was solicited to 
return to it, and the solicitations were more than once renewed 
Unsuccessful overtures were made to him in 1763, and twice 
m 1765, m May and June --the negotiator in May being the 
king s unck, the duke of Cumberland who went down in person 
to Ilay es, Pitt s scat m Kent It is know n that he had the 
opportunity of joining the marquis of Rockingham’s short-lived 
administration at any time on his own terms, and his Conduct 
in declining an arrangement with that minister has been more 
generally condemned than any other step m his public life In 
July 1766 Rockingham was dismissed, and Pitt was entrusted by 
the king with the task of forming a gov ernment entirely on his 


own conditions The result was a cabinet, strong much bevond 
the average m its individual members, but weak to powerlessness 
in the diversity of its composition Burke, in a memorable 
passage of a memorable speech, has described this ” chequered 
and speckled ” administration with great humour, speaking of 
It as “ indeed a very curious show, but utterly unsafe to touch 
and unsure to stand on ” Pitt chose for himself the office of 
lord privy seal, which necessitated his removal to the House of 
I^ords , and in August he became earl of Chatham and Viscount 
Pitt 

By the acceptance of a peerage the great commoner lost at 
least as much and as suddenly in popularity as he gained m 
dignitv One significant indication of this may be mentioned 
In view of his probable accession to power, preparations were 
made in the i ity of London for a banquet and a general illumina- 
tion to celebrate the event But the celebration was at once 
countermanded when it was known that he had become earl of 
Chatham The instantaneous revulsion of public feeling was 
somewhat unreasonable, for Pitt’s health seems now to have 
been beyond doubt so shattered by his hereditary malady, that 
he was already m old age though only fifty-eight It was natural, 
therefore, that he should choose a sinecure office and the ease of 
the Lords But a popular idol nearly alway s suffers by remov^al 
from immediate contact with the popular sympathy, be the 
motives for removal what they may 

One of the earliest acts of the new ministry was to lay an 
embargo upon corn, which was thought necessary in order to 
prevent a dearth resulting from the unprecedentedly bad 
harvest of 1766 The measure was strongly opposed, and Lord 
Chatham delivered his first speech in the House of Lords in 
support of It It proved to be almost the only mcasun intro- 
duced by hisgov’-ernment in which he personalh interested himself 
His attention had been directed to the growing importance of 
the affairs of India, and there is evidence in his correspondence 
that he was meditating a comprehcnsiv e scheme for transferring 
much of the power of the company to the crown, when he was 
withdrawn from public business in a manner that has always 
been regarded as somewhat my sterious It may be questioned, 
indeed, whether even had his powers been unimpaired he could 
have carried out anv decided policy on any question with a 
cabinet representing interests so various and conflicting , but, 
as it happened, he was incapacitated physically and mentally 
during nearly the whole period of his tenure of office He 
scarcely ever saw any of his colleagues though they repeatedly 
and urgently pressed for intei views with him, and even an offer 
from the king to visit him m person was declined, though in the 
language of profound and almost abject respect which always 
marked his communications with the court It has been in- 
sinuated both bv contemporary and bv later critics that being 
disappointv cl at liis loss of popularity, and convinced of the 
impossibility of co-operating with his colleagues, he exaggerated 
his malady as a pretext for the inaction that was forceci upon 
him by circumstances But there is no sufficient reason to doubt 
that he was reallv , as his friends represented, in a state that 
utterly’^ unfitted him for business He seems to have been freed 
for a time from the pangs of gout only to be afflicted with a 
species of mental alienation bordering on insanity I his is the 
most satisfactoiy, as it is the most obvious, explanation of 
his utter indifference in presence of one of the most momentous 
problems that ever pressed for solution on an English statesman 
Ihose who are able to read the history in the light of what 
occurred later may perhaps be c onvinced that no policy whatever 
initiated after 1766 could have prevented or even materially 
delay ed the declaration of American independence , but to the 
politicians of that time the coming event had not yet cast so 
dark a shadow before as to paralyse all action, and if any man 
could have allayed the growing discontent of the colonists and 
prevented the ultimate dismemberment of the empire, it would 
have been Lord Chatham The fact that he not only did nothing 
to remove existing difficulties, but remained passive while his 
colleagues took the fatal step which led directly to separation, 
is in Itself clear proof of his entire incapacity The imposition 
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of the import duty on tea and other commodities was the project 
of Charles Townshend, and was carried into effect in 1767 withouc 
consultation with Lord Chatham, if not in opposition to his 
wishes It IS probably the most singular thing m connexion 
with this singular administration, that its most pregnant measure 
should thus have been one directly opposed to the well-known 
principles of its head 

For many months things remained in the curious position that 
he who was understood to be the head of the cabinet had as little 
share in the government of the country as an unenfranchised 
peasant As the chief could not or would not lead, the sub- 
ordinates naturally chose their own paths and not his I he 
lines of Chatham’s policy were abandoned in other cases besides 
the imposition of the import duty , his opponents were taken 
into confidence , and friends, stJch as Amherst and Shelburne , 
were dismissed from their posts When at length in October 
i 76<S he tendered his resignation on the ground of shattered 
health, he did not fail to mention the dismissal of Amherst and 
Shelburne as a personal grievance 

Soon after his resignation a renewed attack of gout freed 
Chatham from the mental disease under which he had so long 
suffered He had been nearly two years and a half in seclusion 
when, m July 1769, he again appeared m publie at a royal levee 
It was not, however, until 1770 that he resumed his scat in the 
House of 1 ords He had now almost no personal following, 
mainly owing to the grave mistake he had made m not forming 
an alliance with the Rockingham pirt> But his eloejtiencc w'as 
as powerful as e\er, and all its power was directed against the 
government pohey in the contest with America, which had 
become the question of all-absorbing interest Ills last appe tr- 
ance in the House of lords was on the 7th of April 1778, on the 
occasion of the duke of Riclimond s motion for an address 
praying the king to conclude pe ice with Amcnea on any terms 
In view of the hostile demonstrations of trance the various 
parties had come gcncrallv to see the necessitv of such a measure 
But Chatham eoiild not brook the thought of a step which 
implied submission to the “ nitural encmv ” whom it had been 
the main eibject of his life to humble, and he declaimed for a 
considerable time, though with sadlv diminished vigour, against 
the motiein After the duke of Rie hmond hiel ny^Iicd, he rose 
agun excitedly as if to speak, pressed his hand upon his breast, 
and fell down in a lit He was removed to his scat at Hayes, 
where he dud on the nth of May With graceful unanimity 
all parties eombmtd to show iheir sense of the national loss 
The Commons presented in address to the king praying thit the 
deceased statesman might be buried with the honours of a public 
funeral, and voted a sum for a publu monument which was 
erected over his grave m Westminster Abbey Soon after the 
funeral a bill was passed bestowing a pension of £4000 a vcai 
on his successors in the earldom He had a family of three 
sons and two daughters, of whom the second son, William, 
was destined to add fresh lustre to a name which is one of the 
greatest in the history of Lngland 

Dr Johnson is reported to have said that “ Walpole was a 
minister given by the king to the people , but Pitt was a minister 
given by the people to the king,” and the remark correctly 
indicates ( hath vm s distini tivc place among Lnglish statesmen 
He was the fust minister whose mam strength lav in the support 
of the nation at 1 irgt as distinct from its leprcsentativcs m the 
( ommons, where his personal following was always enn.ll He 
was the first to clisurn that public opinion, though generally 
slow to foiiTi and slow to ai t, is in the end the paramount power 
in the slate and he was the first to use il not in an emergency 
merely, but throughout a wheile political career He maiks the 
commencement of that vast change in the movement of Pnglish 
politics by which it has come about that the sentiment of the 
great mass of the people now tells effectively on the action of 
the government from dav to dav, — almost from hour to hour 
He was well fitted to secure the svmpathy and admnation of his 
countrymen, for his virtues and his failings were alike English 
He was often inconsistent, he was generally intra< table and 
overbearing, and he was always pompous and affected to a 
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degree which, Macaulay has remarked, seems sc arcely compatible 
with true greatness Of the last quality evidence is furnished 
m the stilted style of his letters, and in the fact recorded bv 
Seward that he never permitted his under secretaries to sit in 
his presence Burke speaks of “ some significant, pompous, 
creeping, explanatory, ambiguous matter, in the true ( halhamic 
style ” But these defects were known only to the inner c ircle 
of his associates To the outside public he was endeared as a 
statesman who could do or suffer ‘ nothing base, and who had 
the rare power of trinsfusing his own indomit ihlc energy and 
courage into all who served under him “ A spirited foreign 
policy ” has always been popular in England, and Pitt was the 
most popular of Pmghsh ministers, because he was the most 
successful exponent of such a pohev In domestic affairs his 
influence was small and almost entirely indirect lie himself 
confessed his unhtness for dealing w ith questions of finance 1 he 
commercial prosperity that was piodueed bv his war policv was 
in a great part delusive, as prosperity so produced must always 
be, though it had permanent effects of the highest moment in the 
rise of such centres of industry as Glasgow 1 his, however, was 
a remote result which he could have neither intended nor foreseen 

Ihc corn spondtnee of Toni Chatham in four voluints was 
pubhslud in 18^8-1840 and a volumt of his letters to 1 ord Camel 
fold in 1804 The Re,v 1 rincis Thackeray s Htstofy of the ht Hon 
II illiani Put Pari of Chatham {z vols 1827) is i pondcious an<l 
shapeless work Frederic Harrisons Chatham m the 'Twelve 
English St itesmcn senes (1905) though skilfully executed takes a 
rathe r academic and moelein Liberal v u w A C»erm in work If tlliam 
Put (traf von Chatham by Albt rt von Ruvilk (a vols 1905 English 
trins 1907) is the best and most thorough account of ( h ithaiii 
his period and his policy which has appe ait ei Sec also tlu separate 
aiticie on William Pitt and the authorities referred to especially 
the Rev William Hunt s appenthx 1 to his veil x of The Political 
History of England (1905) 

CHATHAM, also called Miramkhi, .an incorporated town and 
portofentry in Northumberl.ind county, New Brunswick, ( m id 1, 
on the Miramithi river, 24 m from its mouth and 10 ni bv rail 
from Chatham junction on the Intercolonial railw.ay Pop (1901) 
<5000 The town conbims the Romm Catholic pro cathedral, 
many large saw-mills, pulp-mills, and several establishments 
for curing and exporting fish Ihe lumber tride, the fisheries, 
and the manufacture of pulp arc the thief industries 

CHATHAM, a city and port of entry of Ontario, ( anada, and 
the capital of Kent country, situated 64 m S W of I ondon, 
and 11m N of Lake Erie, on the ihames river .and the Grand 
1 itink, Canadian P.ieiht and Lake 1 ne A Detroit Riv er railway s 
Pop (1901) 9068 It h.is steamboat connexion with Detroit and 
the cities on 1 .akes Huron and Piie It is situated in a rich agri- 
cultural and fruit-growing district, and carries on a huge export 
trade It ( on tains a large wagon f letorv, planing ind flour mills, 
manufactories of fanning mills, binder twine, woven wac goods, 
engines, windmills, Ac 

CHATHAM, a port and municipal and parliamentary borough 
of Kent, hngland, on the right hank of the Medw.ay, 34 m 
h SE of London bv the South Eastern A Chatham lailway 
Pop (1891)31,637, (1901) 37,037 1 hough a distinct borough 

It IS united on the west wath Rochester and on the east with 
(jillingham, so that the three hoioughs form, in .ippeir.ince, a 
single town with a population which in 1901 exceeded iio,oco 
With the exception of the dockyards and fortifications there are 
few objects of interest St Maiy ’s church was opened 111 190 3, but 
oenipics i site which bore i church in Saxon times, though the 
previous building dated only from 1786 A brass commemorates 
Stephen Borough (d 1384), diseoverer of the northern passige 
to Archangel m Russia (1333) St Bartholomew s chapel, 
originally atUic hed to the hospital for lepers (one of the first m 
hnglandj founded by Gundiilph, bishop of Rochester, in 1070, 
IS m part Norm.in 1 he funds for the maintenance of the hospital 
were appropriated by deeision of the court of chancery to the 
hospital of St B.artholomew erected m 1863 within the boundaries 
of Rochester ihe .dmshouse establishecl in 1592 by Sir John 
Hawkins for dec,iyed seamen and shipwright^ is still extant, the 
building having been rc-crected in the 19th century, but the luntl 
called the Chatham Chest, originated by H.awkms and Diake in 
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1586, was incorporated with Greenwich Hospital m 1802 In 
front of the Royal Engineers’ Institute is a statue (1800) of 
(jcneral Gordon, and near the railway srt^ation another (j888 ) to 
Thomas Waghom, promoter of the overland route to India In 
1905 King Edward Vli unveiled a fine memorial arch com- 
memoratmg Royal Engineers who fell in the South African War 
It stands m the parade ground of the Erompton barrauks, facing 
the Crimean irch There are numerous brickyards, hme>kilns 
and Hour-mills m the district neighbouring to Chatham , and the 
town tames on a large retail trade, in great measure owing to 
the presence of tht gamson Ihe fortifications are among the 
most elaborate m the kingdom The so-called Chatham Lines 
enclose New Brompton, a part of the borough of Gillingham 
They were begun m i7q8 and completed in 1807, but have been 
completely inoderni7cd Ihey are strengthened by several 
detached forts and redoubts Fort Pitt, which rises above the 
town to the west, was built m 1779, and is used as a general 
military hospital It was regarded as the principal establishment 
of the kind in the country till the foundation of Netley m Hamp- 
shire The Imes include the Chatham, the Royal Marine, the 
Brompton, the Hut, bt Mary’s and naval barracks , the garrison 
hospital, Melville hospital for sailors and marines, the arsenal, 
gymnasium, various military schools, convict prison, and finally 
the extensive dockyard system for which the town is famous 
This dock>ard covers an area of 516 acres, and has a river 
frontage of over ^ m It was brought into its present state by 
the extensive works begun about 1867 Before that time there 
was no basin or wet-dork though the river Medway to some 
extent answered the same purpose, but a portion of the adjoin- 
ing salt-marshes was then taken m, and three basins have been 
(ons true ted, communieating with each other bv means of large 
locks, so that ships can pass from the bend of the Medway at 
(iilhngham to that at Upnor Four graving docks were also 
formed, opening out ot the first (Upnor) basin Subsequent 
improvements included dredging operations m the Medway to 
improve the approach, and the provision of extra dry- dock 
accommodation under the Naval Works Acts 

The parliamentary borough returns one member The town 
was incorporated m 1890, and is governed by a mayor, six aider- 
men and eighteen coundllors Area, 43‘;5 acres The Ixirough 
includes the suhurh ( in i celesiaslical parish) of Luton, m which 
are the waterworks of Chatham and the adjoining towns 

Chatham (f iteham, Cheiham) belonged at the time of the 
Domesday Survey to Odo, bishop of Bayeux During the 
middle ages it formed a sulnirb of Rochester, but Henry VITI 
in founding a regular nevy began to establish dockyards, and the 
harbour lormed by the deep channel of the Medway was utilized 
by p]li/abeth who built a dockyard and established an arsenal 
here The dockyard was altered and improved by Charles I 
and Charles II , and became the chief naval station of England 
In 1708 an act was passeil for extending the fortifications of 
Chatham During the excavations on Chatham Hill after 1758 a 
number of tumuli containing hum in remains, pottery, coins, &e , 
suggestive of an ancient settlement, were found Chatham was 
constitutid a parliamentary liorough by the Reform Bill of 1832 
In the time of Edward III the lord of the manor had two fairs, 
one on the 24th of August and the other on the 8th of September 
A market to be held on Tuesday, and a fur on the 4th, 5th and 
6th of May, were granted hv ( harles II in 1679, and another 
provision market on Saturday by James 11 m 1688 In 1738 
fairs were held on the 4th of May and the 8th of September, and 
a market every Saturday 

CHATHAM ISLANDS, a small group in the Pacific Ocean, 
forming p>rt of New 7eaUnd, 536 m due F of Lyttelton in the 
South Island, about 44° S , 177° W It consists of three 
islands, a large one called Whairikauri, or Chatham Island, a 
smaller one, Rangihaute, or Pitt Island, and a third, Rangatira, 
or South-east Island There are also several small rocky islets 
Whairikauri, whose highest point reaches about 1000 ft , is 
remarkable for the number of lakes and tarns it contains, and for 
the extensive bogs which cover the surface of nearly the whole 
of the uplands It is of very irregular form, about 38 m m 


length and 2t; m m extreme breadth, with an area of 321 sq m 
-—a little lai^ger than Middlesex The geolc^ical formation is 
pnnapally of vokanu rocks, with schists and tertiary limestone , 
and an early physical connexion of the islands with New Zealand 
is indicated by their geology and biology Ihe climate is colder 
than that of New Zealand In the centre of Whairikauri is a 
large brackish lake called Tewanga, which at the southern end 
is separated from the sea by a sandbank only 1 50 yds wide, which 
it occasionally bursts through The southern part of the island 
has an undulating surface, and is covered either with an open 
forest or with high ferns In general the soil is extremely fertile, 
and where it is naturally dramed a rich vegetation of fern and 
flax occurs On the north-west are several conical hills of basalt, 
which are surrounded by oases of fertile soil On the south- 
western side is Petre Bay, on which, at the mouth of the river 
Montagu, is Waitangi, the principal settlement 

The islands were discovered in 1791 by Lieutenant W R 
Broughton (1762-1821), who gave them the name of Chatham 
from the brig which he commanded He described the natives 
as a bright, pleasure-lovmg people, dressed m sealskins or mats, 
and calling themselves Morions or Maiorioris In 1831 they 
were conquered by 800 Maons who were landed from a European 
vessel Ihey were almost exterminated, and an epidemic of 
influenza m 1839 killed half of those left , ten years later there 
were only 90 survivors out of a total population of 1200 They 
subsequently decreased still further Their language was allied 
to that of the Maoris of New Zealand, but they differed somewhat 
from them in physique, and they were probably a cross between 
an immigrating Polynesian group and a lower indigenous Melan- 
esian stock The population of the islands includes about 200 
whites of various races and the same number of natives (thicfly 
Maons) ( attle and sheep are bred, and a trade is carried on m 
them with the whalers which visit these seas Ihe chief export 
from th( group IS wool, grown upon runs farmed both hv Euro- 
peans and Morions There is also a small export by the natives 
of the flesh of voung albatrosses and other sea-birds, boiled down 
and cured, for the Maons of New Zealand, by whom it is reckoned 
a delicacy The imports consist of the usual (ommodities 
required by a population where little of the land is actually 
cultivated 

There au no indigenous mammals, the reptiles belong to 
New Zealand species T he birds— the largest factor m the fauna 
— have become very greatly reduced through the introduction 
of cats, dogs and pigs, as well as by the constant persicution of 
every sort of animal by the natives The larger bell-bird (Anth- 
orms melanocephahi) has become quite scarce , the magnificent 
fruit-pigeon (Carpophaga thafhamerjst^), ind the two endemic 
rails {Nesolimnas ajeffenbachtt and Cabahis modestm), the one of 
which was confined to Whairikauri and the other to Mangare 
Island, are extinct Several fossil or subfossil avian forms, vtrv 
interesting from the point of view of geographical distribution, 
have been discovered by Dr H O Forbes, namely, a true species 
of raven (Palatocorax monorum), a remarkable rail {Dtaphora- 
pteryx), closely related to the extinct Aphanapteryx of Mauritius, 
and a large coot {Palaeolimnas chathamensis) There have also 
been discovered the remains of a species of swan belonging to 
the South American genus Chenopts, and of the tuatara (Hatieria) 
lizard, the unique species of an ancient family now surviving only 
in New Zealand The swan is identical with an extinct species 
found in caves and kitchen-middens in New Zealand, which was 
contemporaneous with the prehistoric Maons and was largely 
used by them for food One of the finest of the endemic flower- 
ing plants of the group is the boraginaceous “ Chatham Island 
lily ” (Mvostltdium nobile), a gigantic forget-me-not, which grows 
on the shingly shore in a few places only, and always just on 
the high-water mark, where it is dailv deluged by the wavTs , 
while dracophyllums, leucopogons and arborescent ragworts are 
characteristic forms in the vegetation 

See Bnmo Weiss Funfztg Jahre auf Chatham Island (Berlin 
1900) , H O Forbes " The Chatham Islands and their Story ’ 
Fortnightly Review (1803) vol liii p 669 " Tlu Chatham Islands, 
their relation to a former Southern Continent Supplementary 



CHATILLON— CHATTANOOGA 


Papers ILG S vol in (1803) J H Scott “ The Osteology of 
the Maon and the Morwn, Trans New Zealand lasltiuU, vol xxvi 
(1893) C W Andrews “ The Extinct Buds of the Chatham 
Islands ' Novitates Zoologtcae vol n p 73(1896) 

CHATILLON, the name of a French family whose history has 
furnished matenal for a large volume m folio by A du Chesne, 
a learned Frenchman, published m 1621 But in spite of its 
merits this book presents a certain number of inaccurate state- 
ments, some of which it is important to notice If, for instance. 
It be true tliat the Chatillons came from Chatillon-sur-Marne 
(Marne, arrondissement of Reims), it is now certain that, since 
the iith century, this castle belonged to the count of Cham- 
pagne, and that the head of the house of Chatillon was merely 
tenant in that place One of thcm,however,Gaucher of Chatillon, 
lord of Cr6cy and afterwards constable of France, became m 
1290 lord of ( hS.tillon-sur-Marne by exchange, but smee 1303 a 
new agreement allotted to him the countship of Porcien, while 
Chatillon reverted to the domain of the counts of CTiampagnc 
It may be well to mention also that, in consequence of a resem- 
blance of their armorial bearings, du Chesne considered wronglv 
that the lords of Ba/oi hes and those of (. hatcau-Porcien of the 
i2th and 13th centuries drew their descent from the house of 
( hatillon 

The most important branches of the house of Chatillon were 
those of (i) St Pol, beginning with Gaucher III of Chatillon, 
who became count of St Pol in right of his wife Isabelle in 120';, 
the last male of the line being Ciuy V (d 1 360) , (2) Blois, 
founded by the marriage of Hugh of Chatillon-St Pol (d 1248) 
with Mary, daughter of Margaret of Blois (d 12 30), — this branch 
became extinct with the death of Guy II m 1397 , (3) Porcien, 
from 1303 to 1400, when Count John sold the countship to Louis, 
duke of Orleans , (4) Penthi^vre, bv the marriage of Charles of 
Blois (d 1364) vvith Jeanne (d 1384), heiress of Guy, count of 
Penthi^vre (d 1331), the male line becoming extinct m 1457 

ScL \ du Chesnt HtsloiH g^iu^alogique de la tnaison de Chasttllon- 
sur-Matne (1621) Ansclmc Htstotre ght^alogique dt la tnatson 
royale de France vi 91 124 (1730) (\ Lo ) 

chAtillon-sur-seine, a town of eastern France, capital 
of an arrondissement in the department of Cote-d’Or, on the 
Eastern and Pans - 1 yon railwivs, 67 m N N W of Dijon, 
lie tween that city and Iroyes Pop (1906)4430 It is situated 
on both banks of the upper Seine, which is swelled at its 
entrance to the town by the Douix, one of the most abundant 
springs in iTime ( hatillon is constructed on ample lines and 
rendered attractive by beautiful promenades Some luins on 
an cmininri aliove it mark the site of i chateau of the dukes of 
Burgundy Near by stinils the church of St Vorle of the loth 
century, but with many additions of later date it contains a 
sculptured Holy Sepulchre of the i6th century and a number of 
frescoes In a fine park stands a modern chateau built by 
Marshal Marmont, duke of Ragusa, born at Chatillon in 1774 
It was burnt in 1871, and subsequently rebuilt The town 
preserves several inten sting old houses Chatillon has a sub- 
prcfecture, tribunals of first instance and of commerce, a school 
of agriculture and a communal college Among its industries 
are brewing, iron-founding and the manufacture of mineral and 
other blacks It has trade in wood, charcoal, lithographic and 
other stone Chatillon anciently consisted of two parts, Chau- 
mont, belonging to tire duchy of Burgundy, and Bourg, ruled by 
the bishop of Langres , it did not coalesce into one town till tlie 
end of the i6th century It was taken by the English m 1360 and 
by Louis XI m 1473, during his struggle with Charles the Bold 
Chatillon was one of the first cities to adlrere lo the Lei^ue, but 
suffered severely from the oppression of its garrisons and gover- 
nors, and m made voluntary submission to Henry IV In 
modern limes it is associated with the abortive conference of 
1814 between the representatives of Napoleon and the Allies 

CHATSWORTH, a village of Derbyshire, England, containing 
a seat belonging to the duke of Devonshire, one of the most 
splendid private residences in England Chitsworth House is 
situated close to the left bank of the river Derwent, 2^ m frwn 
Bakewell It is Ionic m style, built foursquare, and enclosing a 
large open court) ard, with a fountain in the centre In front, 


a beautiful stretch of lawn slopes gradually down to the riverside, 
and a bridge, from which may best be seen the grand fa^'ade of 
the building, as it stands out m rehef against the wooded ridge 
of Bunker’s Hill Ihe celebrated gardens are adorned with 
sculptures by Gabriel Cibber , Sir Joseph Paxton designed the 
great conservatory, unrivalled in Europe, which covers an acre 
and the fountains, which include one with a jet 260 ft high are 
said to be surpassed only by those at Versailles Withm the 
house there is a very fine collection of pictures, including the 
well-known portraits by Reynolds of Georgian a, duchess of 
Devonshire Other paintings are ascribed to Holbein Duicr, 
Murillo, Jan van Fyck, Dolci, Veronese and Titian Hung in the 
gallery of sketches there are some priceless drawings attributed 
to Michelangelo, Leonardo da \ inci, Raffaelle, Correggio, Titian 
and other old masters Statius by tanova, Thorwaldsen 
Chantrey and R J Wyatt are included among the sculptures 
In the state apartments Uie walls and window-panes are in some 
cases inluid wrth marble or porphyry , tlie wcxidcarvmg, mar- 
vellous for Its mtricac), grace and lightness of effect, is largcl) 
the work of Samuel Watson of Heanor (d 171s) C hatsworth 
Park IS upwards of 11 m m circuit, and contains many nobk 
forest-trees, tlie whole bemg watered by the Derwent, and 
surrounded by high moors and uplands Beyond the river, and 
immeuliately opposite tlie house, stands the model village of 
Edensor, where most of the cottages were Iniilt in villa style, with 
gardens, by order of the 6th duke Ihe pirish church, restored 
by the same benefactor, contains an old brass m memory ot 
John Beaton, confidential servant to Mary, quetn of Scots, who 
died in 1570, and m tlie church) ard are the grivrs of Lord 
Frederick Cavendish, murdered m 1882 m Phoenix Park. 
Dublin, and of Sir Joseph Paxton 

Chats worth (C hetsvordt, CheULvorde, “ the court of Chctel ) 
took Its name from Chetel, one of its Saxon owners, who htld it 
of Fdward the ( onfessor It belonged to the crown and w is 
entrusted by the Conqueror to the custoclv of William Pevercll 
Chatsworth afterwards belonged for many generations to the 
family of Leech, and was purchtiscd m the reign of Llizalieth 
by Sir William Cavendish, husband of the famous Bess of 
Ilardwiek In ii5<;7 he began to build (hatsworth House, and 
It was completed after his cicath by his widow, then countess of 
Shrewsbury Here Mary, queen of ^cots, spent several vears of 
her imprisonment under the care of the earl of Shrew sburv 
During the Civil Wai, Chatsworth wais occasionally occupied 
as a fortress by both parties It was pulled down, and the 
present house begun b) \\ illiam, ist duke of Devonshire m 1688 
Ihe litUe village consists almost exclusively of families empJo)ed 
upon the estate 

CHATTANOOGA, i < itv and the countv seat of Hamilton 
county, Tennessee, U S A in the S V part of the state, alvout 
300 m S of Cincinnati, Ohio, and iso m SE of Nashville, 
lenncssce, on the Tennessee river, and near the bounclai-y line 
between Tennessee and Cieorgia Pop (i860) 2545 , (1870) 
6093 , (1880) 12,892 , (1890) 29,100, (1900) 30,iS4, of whom 
91)4 were foregn born .ind 13 122 were negroes, (U S census, 
1910)44,604 The city is served by the Alabama Great Southern 
(Queen and Crescent), the Cincuinati, New Orleans &. Texas 
Pacific (partly controlled by tlie Southern), the Nashville, 
Chattanooga & St Louis (controlled b) the Louisville Nash- 
ville), and its leased line, the Western & Atlantic (conneeTing 
with Atlanta, Ga ), the Central of Georgia, and the Chattanooga 
Southern railways, and b) freight and passenger steamboat 
lines on the lennessee river, which is navigable to and bevond 
this pomt during eight months of tlie veir That bianch of 
the ^utl^ern railway extendmg from Chattanooga to Memphis 
was formerly the Memphis (k Cliarleston, under which name it 
became famous in the American Civil War Chattanooga 
occupies a picturesque site at a sharp bend of the river To the 
south lies Lookout Mountain, whose summit (2126 ft, ab()\e tlie 
sea , 1495 ft above the river) commands a magmficent view 
To the east rises Missionary Ridge Fine driveways ai-id electric 
lines connect with both Lookout Mountain (tlic summit of which 
IS reached by an inclined plane on which cars are operated b\ 
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cable) and Missionary Ridge, where there are Federal reserva- 
tions, as well as with the National Military Park (15 sq m , 
dedicated 18915) on the battlefield of Chickamauga {qv), this 
park was one of the principal mobilization camps of the United 
States army during the Spanish-American War of 1898 Among 
the principal buildings are the city hall, the Federal building, 
the county court house, the public library, the high school and 
the St Vincent’s and the Baroness Frlanger hospitals Among 
Chattanooga’s educational institutions are two commercial 
colleges, the Chattanooga College for Young Ladies (non- 
sectari in), the C hattanooga Normal University, and the Uni- 
versity of Chattanooga, until June 1907, United States Grant 
University (whose preparatory department, “ The Athens 
School,” IS at Athens, Tenn ), a co-educational institution under 
Methodist Episcopal control, established in 1867 , it has a school 
of law (i8()9), a medical school (1889), and a school of theology 
(1888) hast of the city is a large national cemetery containing 
more than 13,000 gra\es of Federal soldiers Chattanooga is 
an important produce, lumber, coal and iron market, and is the 
principal trade and jobbing centre for a large district in h astern 
Tennessee and Northern Georgia and Alabama Ihe proximity 
of coalfields and iron mines has made Chattanooga an iron 
manufacturing place of importance, its plants including car 
shops, blast furnaces, foundries, agricultural implement and 
machinery works, and stove factories , the citv has had an 
important part m the development of the iron and steel industries 
in this part of the South There are also flour mills, tanneries 
(United States Leather Co ), patent medicine, furniture, coffin, 
woodenware and wagon factories, knitting and spinning mills, 
planing mills, and sish, door and blind factories — the lumber 
being obtained from logs floated down the river and by rail The 
value of the city’s factory products increased from $10,517,886 
in 1900 to $15,195,909 in 1905 or 44 5 % 

( hattanooga was first settled about 1835, and was long known 
as Ross’s landing It was incorporated in 1851 as Chattanooga, 
and received a citv charter in 1866 Its growth for the three 
decades after the Civil War was very rapid During the American 
Civil War It was one of the most important strategic points in 
the ( onfederacy, and m its immediate vicinitv were fought two 
great battles During June 1862 it was threatened by a Federal 
force under General O M Mitchcl, but the Confederate army 
of General Braxton Bragg was transferred thither by rail from 
Corinth, Miss, before Mitihel was able to adeame In 
September 1863, however, Cieneral W S Rosecrans, with the 
Union Army of the Cumberland out-manauvred Bragg, con- 
centrated his numerous columns m the Chickamauga Valley, and 
occupied the town, to which, after the defeat of Chickamauga 
{q V ), he retired 

From the end of September to the 24 th of November the Army 
of the Cumberland was then invested m Chattanooga by the 
Confederates, whose position lay along Missionary Ridge from 
Its north end near the river towards Rossville, whence their 
entrenchments extended westwards to Lookout Mountain, which 
dominates the whole ground, the rennessee running directly 
beneath it I bus Rosecrans was confined to a semicircle of 
low ground around Chittanooga itself and his supplies had to 
make a long and difficult detour from Bridgeport, the mam road 
being under fire from the Confederate position on Lookout and 
in the Wauhatchic valley adjacent Bragg indeed expected that 
Rosecrans would be starved into retreat But the Federals once 
more, and this time on a far larger scale, concentrated in the face 
of the enemy Ihe XI and XII corns from Virginia under 
Hooker were transferred by rail to reinforce Rosecrans, other 
troops were called up from the Mississippi, and on the 16th of 
October the Federal government reconstituted the western 
armies under the supreme command of Cieneral Grant The 
XV corps of the Armv of the lennessee, under Sherman, was 
on the march from the Mississippi Hooker’s troops had already 
arrived when Grant reached Chattanooga on the 23rd of October 
The Armv of the Ciimberland was now under Thomas, Rosecrans 
having been recalled The first action was fought at Brown’s 
Ferry in the Wauhatchie valley, where Hooker executed with 


complete precision a plan for the revictualling of Chattanooga, 
established himself near Wauhatchie on the 28th, and rcpulsecj 
a determined attack on the same night But Sherman was still 
far distant, and the Federal forces at Knoxville, against which 
a large detachment of Bragg’s army under I ongstieet was now 
sent, were in grave danger Grant waited for Sherman’s four 
divisions, but prepared everything for battle in the meantime 
His plan was that Thomas in the Chattanooga lines should 
contain the Confederate centre on Missionary Ridge, while 
Hooker on the right at Wauhatchie was to attack Lookout 
Mountain, and Sherman firther up the river was to carry out 
the decisive attack against Bragg’s extreme right wing at the 
end of Missionary Ridge The last marches of the XV corps 
were delayed by stormy weather, Bragg reinforced Longstrect, 
and telegraphic communication between Grant and the Federals 
at Knoxville had already ceased But Grant would not move 
forward without Sherman, and the battle of Chattanooga was 
fought more than two months after Chickamauga On the 2 3rd 
of November a forward move of Thomas’s army, intended as a 



demonstration, developed into a serious and successful action, 
whereby the first line of the Confederate centre was driven in 
for some distance Bragg was now much weakened by successive 
detachments having been sent to Knoxville, and on the 24th the 
real battle began Sherman’s corps was gradually brought over 
the river near the mouth of Chickamauga Creek, and formed up 
on the east side 

The attack began at i p m and was locally a complete success 
Ihe heights attacked were in Sherman s hands, and fortified 
against counter-attack, before nightfall Hooker in the mean- 
while had fought the “ Battle above the Clouds ” on the steep 
face of Lookout Mountain, and though opposed by an equal 
force of Confederates, had completely driven the enemv from 
the mountain The 24th then had been a day of success for the 
Federals, and the decisive attack of the three armies in concert 
was to take place on the 25th But the maps deceived Grant 
and Sherman as the> had previously deceived Rosecrans 
Sherman had captured, not the north point of Missionary Ridge, 
but a detached hill, and a new and more serious action had to be 
fought for the possession of 1 unnel Hill, where Bragg’s right now 
lay strongly entrenched The Confederates used every effort to 
hold the position and all Sherman s efforts were made in vain 
Hooker, who was moving on Rossville, had not progressed far, 
and Bragg was still free to reinforce his right (Irant therefore 
directed Thomas to move forward on the centre to relieve the 
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pressure on Sherman The Army of the Cumberland was, after 
all, to strike the decisive blow About 3 30 pm the centre 
advanced on the Confederate’s trenches at the foot of Missionary 
Ridge These were carried at the first rush and the trocps were 
ordered to he down and await orders 1 hen occurred one of 
the most dramatic episodes of the war Suddenly, and without 
orders either from Grant or the officers at the front, the whole 
line of the Army of the Cumberland rose and rushed up the ridge 
Iwo successive lines of entrenchments were carried at once 
In a short time the crest was stormed, and after a last attempt 
at resistance the enemy s centre fled in the wildest confusion 
I he pursuit was pressed home by the divisional generals notably 
by Sheridan Hooker now advanced in earnest on Rossville, 
and by nightfall the whole Confederate army, except the troops 
on lunnel Hill, was retreating in disorder These too were 
withdrawn in the, night, and the victory of the Fedcrals was 
complete Bragg lost 8684 men killed, wounded and prisoners 
out of perhaps 34,000 men engaged , Grant, with 60,000 men, 
lost about 6000 

CHATTEL (for derivation see CAriLt), a term used m English 
law as eciuivalcnt to “ personal property,” that is, property 
which, on the death of the owner, devolves on his executor or 
administrator to lx distributed (unless disposed of by will) 
among the next of km according to the Statutes of Distributions 
Chattels art divided into chattels real and chattels personal 
Chattels real are those interests in land for which no “real 
action ” (sec Ac r ion) lies , estates which are less than freehold 
(estates for years, at will, or by sulTeranet) are chattels real 
Chattels personal arc such things as belong immediately to the 
person of the owner, and for which, if thev are injuriously 
withheld from him, he has no remedy other than bv a personal 
action Chattels personal are divided into choses tn possession 
and ihoses tn action (sec Chose) 

A chattel mortgage, in United Statts law, is a transfer of 
personal property as stcurity for i debt or obligation in such 
form that the titk to the property tv ill pass to the mortgigee 
upon the failure of the mortgagor to comply with the terms of 
the conti ict At common law a t hattel mortgage might be 
nade without writing, and was vxlid as between the parlies, 
and even as against third parties if itcompinied bv possession 
in the mortgagee, but m most states of the Union legislation 
now requires a chattel mortgage to be in writing and duly 
recorded in oidci to be vilid igiinst third parties At common 
law a mortgage can be given only of chattels utually inexistence 
and belonging to the mortgagor, though if he acquired title 
afterwards the mortgage would be good as between the parties, 
but not as against subsequent purchasers or creditors In 
equity, on the other hind, a chattel mortgage, though not good 
as a conveyance, is valid as an executorv agreement 

(joods and (hattels is a phiase which, in its widest signification, 
iiu lodes any property othei than freehold The two words, 
however, have come to be synonymous, and the expression, 
now practically confined to wills, means merely things movable 
in possession 

CHATTERIS, a market town in the AVisbeeh p irliamentary 
division of C imbridgeshire , hngland, 25! m N by W of Cam- 
bridge by the C,r,.at Eastern railway Pop of urban district 
(1901) 4711 It lies in the midst of the flat hen countrv The 
( hurch of St Peter is principally Decorated, and theie aie 
fragments of a Benedictine convent founded m the 10th icntury 
and rebuilt after fire in the first half of the 14th I he town h is 
breweries, and engineering and rope-making works To the 
north runs the great hortv-foot Dram, also called Vermuy den’s, 
after the Dutch engineer whose name is associated with the fen 
drainage works of the middle of the 17th century 

CHATTERJI, BANKIM CHANDRA [Bankimaciiandra 
Chattaradh-yaya] (1838-1894), Indian novelist, was born in 
the district of the fwenty-four Parganas in Bengal on the 27th 
of June 1838, and was by caste a Brahman He was educated 
at the Hugh College, at the Presidencv College in Calcutta, and 
at Calcutta University, where he was the first to take the degree 
of B A (1858) He entered the Indian civil service, and served 


as deputy magistrate m various districts of Bengal, his official 
services being recognized, on his retirement in 1891, by the 
title of rai bahadur and the C I E He died on the 8th of April 
1894 

Bankim Chandra was beyond question the greatest novelist 
of India during the 19th century , whether judged by tlie amount 
and quality of his writings, or bv the influence winch they have 
continued to exercise His education had brought him into 
touch with the works of the great European romance wJltcr^, 
notably Sir Walter Seott, and he created in India a school of 
fiction on the European model His first histoiical novel, the 
Durges-Nandtni or Chtif's Daughter, modelled on Scott, made 
a great sensation in Bengal , and the Kapola-huudala uid 
Mrtnalim, which followed it, established his fame as a writer 
whose creative imagination and power of delineation had never 
been surpassed m India in 1872 he brought out his f rsl snenl 
novel, the Bisha-Brtkkha or Poisoi Tnt, which w as followed by 
others in rapid succession It is impossible to cxaggci ite the 
effect thev produced , for over twenty years Bankim ( handia s 
nov'^els were eagerly read by the educated public of Bengal, 
including the Hindu laches in the zenanas , incl though numcious 
worksof fiction are now produced year bvyear in cveiy province 
caf Inclia, his influence has increased rather than diminished 
Of all his works, however, by far the most important from its 
astonishing political consequences was the Ananda Math, which 
was published in 1882, about the time of the agitation arising 
out of the Ilbert Bill The story deals with the Sannvasi (; e 
fakir or hermit) rebellion of 1772 near Purmca, firhut and 
Dinapur, and its culminating episode is a crushing victory won 
bv the rebels over the united British and Miissulm in forces, 
a success which was not, however, followed up owing to the 
advice of a mysterious “ phvsician ” who speaking is a div inch - 
inspired prophet, advises baty ananda. the leader of “tlx 
children of the Mother,’ to abandon further resistance, sine c a 
temporary submission to British rule is a necessitv , for Hinduism 
has become too speculative and unpractical, and the mission of 
the English in India is to teach Hindus how to reconcile theorv 
and speculation with tlx facts of science The general moral 
of the Ananda Math, then, is that British rule and British 
c ducation are to be accepted as the only altern itiv e to Mussulman 
oppression, a moral which Bankim ( handra developed also in 
his Dharmatattwa, an elaborate religious treatise in which he 
explained his views as to the c hinges necessarvnn the moral and 
religious condition of his fellow-countrymen before they could 
hope to compete on equal terms with the British and Mahom- 
medans But though the Ananda Math is in form an apologv 
for the loval acceptance of British rule, it is none the less inspired 
bv the ideal of the restoration, sooner or later, of a Hindu 
kingdom in India This is especially evident in the occasional 
verses in the book, of which the Bande Mataram is the most 
famous 

As to the exact significance of this poem a considerable 
controversy has raged Bande Mataram is the Sanskrit for 
“ Hill to thee, Mother ' ’ or more liter allv ‘ 1 reverence thee. 
Mother’’, {vnd according to Dr (j A (inerson {The Times, 
Sept 12, i90()) it can hive no other possible me ining than an 
invocation of one of the “mother goddesses of Hinduism, in 
his opinion Kali “ the goddess of death and destruction ” Sir 
Henrv Cotton, on the other hand {tb Sept 13, 1906), sees in 
it merely in invocation of the “motherland Bengal, and 
quotes in support of this view the free translation of the poem 
by' the late \\ H I ce, a proof which, it mav be at once said, 
IS far from convincing But though, as Dr (inerson jiomts out 
the idea of a “ mother-land is whollv alien to Hindu ideas, it is 
quite possible that Bankim Chandra may' have assimilated it 
W'lth his European culture, and the true explanation is probablv 
that given by Mr J D Anderson in Die Times of September 21. 
1906 He points out that in the nth chapter of the 1st book of 
the Ananda Math the Sannyasi rebels are represented as having 
erected, in addition to the image of Kali, “ the Mother who Has 
Been, ’ a white marble statue of “ the Moth?r that Shall Be, ’ 
which “is apparentlv a representation of the mother-land 

Vila 
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The Bande Maiaram hymn is apparently addressed to both 
idols ” 

The poem, then, is the rvork of a Hindu idealist who personified 
Bengal under the form of a purified and spiritualized Kali 
Of Its thirt>-six lines, partly written in Sanskrit, partly in 
Ihnsrah, the greater number are harmless enough But if the 
poet sings the pr use of the “ Mother ’ 

“ As Lachmi liowtrcd in the Hower 
That m the water grows ’ 

he also praises her as “ Durga, bearing ten weapons,” and lines 
10, II and 12 are capable of very dangerous meanings in the 
mouths of unscrupulous agitators I iterally translated these 
run, “ She has seventy millions of throats to sing her praise, 
twice seventv millions of hands to fight for her, how then 
IS Bengal powerless ? ” As S M Mitra points out {Indian 
Problems, London, 1908), this language is the more significant 
as the Bande Mataram m the novel was the h\ mn by singing 
which the bannyasis gained strength when attacking the British 
forces 

During Bankim Chandra (hatterji’s lifetime the Bande 
Mataram, though its dangerous tendency was recognized, was 
not used as a party war-( rv , it was not raised, for instance, 
during the Ilbert Bill agitation, nor bv the students who flocked 
round the court during the trial of Surendra Nath Banerji in 
1883 It has, however, obtained an evil notoriety m the agita- 
tions that followed the partition of Bengal That Bankim 
Chandra himself foresaw or desired any such use of it is impossible 
to believe According to S M Mitra, he composed it “in a fit 
of patriotic excitement after a good hearty dinner, which he 
always enjoyed It was set to Hindu music, known as the 
Mallar-Kawah-Fal I he extraordinarily stirring character of 
the air, and its ingenious assimilation of Bengali passages with 
Sanskrit, sined to make it popular ” 

Circumstanees have made the Bande Mataram the most 
famous and the most widespread in its effects of Bankim 
Chandra’s literary works More permanent, it may be hoped, 
wvs the wholesome influence he exercised on the number of 
literary men he gathered round him, who ha\e left their im- 
press on the literature of Bengal In his earlier years he served 
his apprenticeship in literature under Iswarf handra Vidyasagir, 
the chief poet and satirist of Bengal during the earlier half of the 
19th century Bankim Chandra’s friend and colleague, Dina 
Bandhu Mitra, was virtually the founder of the modern Bengali 
drama Another friend of his. Hem Chandra Banerji, was a poet 
of recognized merit and talent And among the younger men 
who venerated Bankim Chandra, and benefited bv his example 
and advice, may be mentioned two distinguished poets, Nalein 
Chandra ben and Rabmdra Nath lagore 

Of Bankim Chandra s novels some have been truislated into 
Lnglisli by H A D Phillips and by Mrs M S Knight 

CHATTERTON, THOMAS (1752-1770), I nglish poet, was born 
at Bristol on the 20th of November 1752 His pedigree has a 
curious signihcance The office of sexton of St Mar\ Redtliffe, 
at Bristol, one of the most beautiful parish churches m England, 
liad been transmitted for nearly two centuries in the Chatter- 
ton family , and throughout the brief life of the poet it was 
held hv his uncle, Richard Phillips The poet’s father, Thomas 
( hatterton, was a musical genius, somewhat of a poet, a numis- 
matist, and a dabbler m occult arts He was one of the sub- 
( banters of Bristol cathedral, and master of the Pyle Street free 
sihool near Redcliffe cluirrh But whatever hereditary ten- 
(leneics mav have been transmitted from the father, the sole 
training of the boy necessarilv devolved on his mother, who was 
in the fourth month of her widowhood at the time of his birth 
she established a girls’ school, took in sewing and oinaraental 
needlework, and so brought up her two rhikiren, a girl and a 
bov, till the latter attained his eighth year, when he was admitted 
to Colston’s Charity But the Bristol blue-coat school, m which 
the currinihim was limited to reading, writing, arithmetic and 
the Church Catechism, had little share m the education of its 
marvellous pupil ‘The hereditary race of sextons had come to 
legard the church of St Marv Redcliffe as their own peculiar 


domain , and, under the guidance of his uncle, the child found 
there his favourite haunt The knights, ecclesiastics and civic 
dignitaries, recumbent on its altar tombs, became his familiar 
associates , and by and by, when he was able to spell his way 
through the inscriptions graven on their monuments, he found 
a fresh interest in certain quaint oaken chests m the muniment 
room over the porch on the north side of the nave, where parch- 
ment deeds, old as the Wars of the Roses, long lay unheeded 
and forgotten They formed the child’s playthings almost from 
his cradle lie learned his first letters from the illuminated 
capitals of an old musical folio, and learned to read out of a 
black-letter Bible He did not like, his sister said, reading out 
of small books Wayward, as it seems, almost from his earliest 
years, and manifesting no sympathy with the ordinary pastimes 
of children, he was regarded for a time as deficient m intellect 
But he was even then ambitious of distinction His sister relates 
that on being asked what device he would like painted on a bowl 
that was to be his, he replied, “ Paint me an angel, with wings, 
and a trumpet, to trumpet my name over the world ” 

From his earliest years he was liable to fits of abstraction, 
sitting for hours m seeming stupor, or yielding after a time to 
tears, for which he would assign no reason He had no one near 
him to sympathize m the strange world of fancy which his 
imagination had already called into being , and ( irnimstances 
helped to foster his natural reserve, and to beget that love of 
mystery which exerased so great an influence on the develop- 
ment of his genius When the strange child had attained his 
sixth year his mother began to recognize his capacity at eight 
he was so eager for books that he would read and write all day 
long if undisturbed , and in his eleventh vear he had become a 
contributor to Felix Farley's Bristol Journal The Decision of 
his confirmation inspired some religious poems published m this 
paper In 176 J a beautiful cross of curious workmanship, which 
had adorned the churchyard of St Mary Redcliffe for upwards of 
three centuries, was destroyed by a churchwarden The spirit 
of veneration was strong in the bov, and he sent to the local 
journal on the 7th of January 1764 a clever satire on the parish 
Vandal But his delight was to lock himself in a little attic 
which he had appropriated as his study , and there, with books, 
cherished pirchments, saved from the loot of the miinimvnt room 
of St Mary Redtliffe, and drawing materials, the child lived in 
thought with his 15th eenturv heroes and heroines The first of 
his literary mystifications, the duologue of “ Ehnoure and Juga,” 
was written l^efore he was twelve vears old, and he showed his 
poem to the usher at Colston’s hospital, Thomas Phillips, as the 
work of a 1 5th rentury poet 

(hatterton nm lined an inmate of Colston’s hospital for 
upwards of six years, and the slight advantages gamed from 
this scanty education are traceable to the frienrlly sympathv of 
Phillips, himself a writer of verse, who encouraged his pupils to 
write Ihree of C^hatterton’s companions are named as vouths 
whom Phillips’s taste for poetry stimulated to rivalry but 
C hatterton held aloof from these contests, and made at that 
time no confidant of his own more daring literary adventures 
Ills little pocket-money was spent m borrowing books from a 
circulating hbrarv , and he early ingratiated himself with book 
collectors, by whose aid he found iccess to Weever, Diigdale 
and Collins as well as to Spcght’s edition of Chaucer, Soenser 
and other books 

His “ Rowleian ” jargon appears to have been chiefly the 
result of the study of John Kciscy’s Dtctionanum Anglo-Bri- 
tanmeum, and Prof W W Skeat seems to think his knowledge 
of even ( haucer was very slight His holidays were mostly 
spent at his mother’s house , and much of them m the favourite 
retreat of his attic study there He had already conceived the 
romance of Thomas Rowley, an imaginary monk of the 15th 
century, and lived for the most part in an ideal world of his own, 
in that elder time when Edward IV was England’s king, and 
Master William Canynge — familiar to him among the recum- 
bent effigies in Redcliffe church — still ruled in Bristol’s civic 
chair Canynge is represented as an enlightened patron of 
literature, and Rowley’s dramatic interludes were wntten for 
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performance at his house In order to escape a marriage urged 
by the king, Canvnge retired to the college of Wtstbury in 
Gloucestershire, where he enjoyed the society of Rowley, and 
eventually became dean of the institution In “ The Stone of 
William Canynge,” one of the shorter pieces of his ingenious 
romance, his early history is recorded 

Straight was I earned hick to times of you 
Whilst Canyngi swithtd yet m fleshly bed 
And saw all actions which hid been before 
And all the scroll of Fate imiavelled 
And when the fate marked babe acome to sight 
I saw him eager gasping aftci light 
In ill his shccpcn gimliols ind child s play 
In every merrymaking fair or wikt 
I kenn d a perpltd light of wisdom s ray 
He ate down learning with the wastcl cake 
As wise as any of the aldermen 
He d wit enow to make a tn ivor at t< n 

ihis beautiful picture of the childhood of the ideal patron of 
Rowley IS in reality that of the poet himself*—" the fate-marked 
babe,” with his wondrous child-genius, and all his romantic 
dreams realized The literary masquerade which thus consti- 
tuted the life-dream of the boy was wrought out by him in 
fragments of prose and verse into a coherent romance, until the 
credulous scholars and antiquaries of his day were persuaded 
into the belief that there had lam m the parish chest of Rcdchffe 
church for upwards of three centuries, a collection of MSS of 
rare merit, the work of Ihomas Rowley, an unknown priest of 
Bristol in the dws of Henry VI and his poet laureate, John 
Lydgate 

Among the Bristol patrons of Chatterton were two pewterers, 
George Catcott and his partner Henry Burgum Catcott was one 
of the most zealous believers in Rowky, and continued to collect 
his reputed writings long after the death of their real author 
On Burgum, who had risen in life by lus own exertions, the blue- 
coat boy palmed off the de Bergham pedigree, and other equally 
apocryphal evidences of the pewterer’s dtsc ent from an ancestry 
old as the Norman Conquest I he de Bergham quarteiing, 
blazoned on a piece of parchment doubtless recovered from the 
Redchffe muniment chest, was itself supposed to have 1 iin for 
centunes ill thit ancient depository ihe pedigree was pro- 
fessedly colU'cted by Chatterton from original records, including 
‘ The Rowley MSvS ” The pedigree still exists m Chatterton’s 
own handwriting, copied into a book in which he had previously 
tnnsenbed portions of antique verse, under the title of " Poems 
by Ihomas Rowley, priest of St John’s, in the city of Bristol ’ , 
and in one of these, " Ihe Tournament,” byrr Johan de Bcrg- 
hamme plays a conspicuous part The ennobled pewterer 
rewarded Chatterton with five shillings, and was satin/ed for 
this valuation of a noble pedigree in some of Chatterton s 
latest verse 

On the ist of July 1767 Chatterton was transferred to the office 
of John Lambert, attorney, to whom he was bound apprentice 
as a clerk There he was left much alone , and after fulfilling 
the routine duties devolving on him, he found leisure for his own 
favourite pursuits An ancient stone bridge on the Avon, built 
in the reign of Henrv IT , and altered by many later additions 
into a singularly picturesque but inconvenient thoroughfare, 
had been elisplaccd bv a structure better adapted to modern 
requirements In September 17^8, when Chatterton was in the 
second vear of his apprenticeship, the new bridge was partially 
opened for traffic Shortly afterwards the editor of Felix Farley s 
Journal received from a correspondent, signing himself Dunelmus 
Brti, toll easts, a “ description of the mayor’s first passing over the 
old bridge,” professedly derived from an ancient MS William 
Barrett, F S A , surgeon and antiquary, who was then accumu- 
lating materials for a history of Bristol, secured the original 
manuscript, which is now preserved in the British Museum, along 
with other Chatterton MSS , most of which were ultimately 
incorporated by the credulous antiquary into a learned quarto 
volume, entitled the Ihstorv and Antiquities of the Citv of Bristol, 
published nearly twenty years after the poet s death It was 
at this time that the ilefinite story made its appearance — over 
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which critics and antiquaries wrangled for nearly a century — 
of numerous ancient poems and other MSb taken bv the elder 
Chatterton from a coffer in the muniment room tif Rcdchffe 
church, and transcribed, and so rescued from oblivion, bv his 
son Ihe pieies include the ‘ Bristowe Tragedie, or the Dethe 
of Svr Charles Bawdin,” a ballad celebrating the death of the 
Ianca-)trian knight, Charles Baldwin, " vtlla,” a ‘ Iragvcal 
Lnterlude,” as ( hatterton slvk s it, but in reality a dramatic 
paiem of susLainetl power and curious originality of structure 
" Cioddwyn,” a dramatic fragment , “ lournament,” " Battle 
of Hastings,” “ The Parliament of Sprites,” " Balade of ( haritic,” 
with numerous shorter pieces, forming altogether a volume of 
poetry, the rare merit of which is indisputable, wholly apart from 
the fact that it was the production of a mere boy Unfortunatelv 
for him, his ingenious romance had either to be acknowledged as 
his own creation, and so m all probability be treated with con- 
tempt, or it had to be sustained hv the manufacture of spurious 
antiques lo this accordingly ( hatterton resorted, and found 
no difhcully m gulling the most learned of his credulous dupes 
with his parchments 

The literary labours of the bov, though clihgentK pursued at 
his desk, were not allowed to interfere with the duties of Mr 
Lambert’s office Nevertheless the Bristol attorney used to 
search his apprentice’s drawer, and tear up anv poems or other 
manuscripts that he could lay his hands upon so that it was 
only during the absences of Mr I ambert from Bristol that he 
was able to expend his unemployed time in his favourite pursuits 
But repeated allusions, both hv Chatterton and others, seem to 
inchcHte that such intervals of freedom were of frequent occur- 
rence Some of his modern poems, such as the piece entitled 
" Resignation,” are of great bcautv and these with the satires m 
which h<* took his revenge on all the local celebrities whose 
vanity or meanness had excited his ire, are alone sufficient to fill 
a volume The ( atcotts, Burgum, Barrett and others of his 
patrons, figure in these satires, in imprudent yet discriminating 
caricature, along with mayor, aldermen, bishop, dean and other 
notabilities of Bristol Towards laimbert his feelings were of too 
keen a nature to find relief in sue h sarcasm 

In December 1768, in his seventeenth vear, he wrote to 
Dodsley, the London publisher, offering to procure for him 
” copies of several an< icnt poems, and an interlude, perhaps 
the oldest diamatic piece extant wrote bv one Rowky, a priest 
m Bristol, who lived in the reigns of Henry VI and I dward IV ” 
To this letter he appended the initials of his favourite pseudonym, 
Dunelmus Brt^toltensts, but directed the answer to be sent to 
the care of Thomas (hatterton, Redchffe Hill, Bristol To this, 
as well as to another letter enclosing an extract from the tragedy 
of " Avila, ’ no answer appears to have lieen returned Chatter- 
ton, conceiving the idea of finding sympathy and aid at the hand 
of some modern Canynge, bethought him of Horace W ilpole, 
who not only indulged in a medieval renaissance of his own hut 
was the reputed author of a spurious antique in the Castle of 
Otranto He wrote to him offering him a document entitled 
“ The Ryse of Peymtevne vn Lnghnde, wroten by T Rowleie 
1469, for Mastre Canynge ” accompanied bv notes which included 
specimens of Rowley s poetry To this Walpole replied with 
courteous acknowledgments He charactenzed the verses as 
" wonderful for their harmony and spirit, ’ and added " Cove me 
leave to ask you whore Rowky s poems are to be had ^ I should 
not loe sorry to print them , or at least a specimen of them, if 
they have never been printed” Chatterton replied enclosing 
additional specimens of antupie vcrsc and telling Walpole that 
he was the son of a poor widow, and clerk to an attorney, but 
had a taste foi more refined studios and he hinted i wi^h th it 
he might help him to some more c ongcnial occupation \\ alpole’s 
manner underwent an abrupt change Tlie specimens of verse 
had loeen submitted to his friends (tray and Mason the poets, 
and pronounced modern They did not thereby forfeit the 
wonderful harmony and spirit which Walpole had already 
professed to recognize in them But he now,col(llv adv iscd the 
boy to stick to the attorneys office, and "when he should 
hav e made a fortune,” he might betake himself to more favourite 
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studies Chatterton had to write three times before he recovered 
his MSS Walpole has been loaded with more than his just 
share of responsibility for the fate of the unhappy poet, of 
whom he admitted when too late, “ I do not believe there ever 
existed so masterly a genius ’ 

Chatterton now turned his attention to periodical literature 
and politics, and exchanged Feh\ I arley's Bristol Journal for 
the Town and C ounty Magazine and other London periodicals 
Assuming the vein of Junius — then in the full blaze of his 
triumph — he turned his pen against tin duke of Grafton, the 
earl of Bute, and the pimcess of Wales He had just despatched 
one of his political diatribes to the Middlesix Journal, when he 
sat down on Easter Eve, 17th April 1770, and penned his “ T ast 
Will and Testament, ’ a strange satirical compound of jest and 
eainest, in which he intimated his intention of putting an end 
to his life the following evening Among his sitiricd bequests, 
such as his “ humility ’ to the Rev Mr ( amphn his “ religion ” 
to Dean Barton, and his “ modesty ” along with his “ prosody 
and grammar’ to Mr Rurgum, he haves “to Bristol all his 
spirit and disinterestedness, parcels of goods unknown on its 
ejuay since the days of Can>nge and Rowley ’ In more genuine 
earnestness he recalls the name of Michael ( layfield, a friend to 
whom he owed intelligent sympathy I he will was probably 
puiposelv prepared in order to frighten his master into letting 
liim go If so, It had the desired effect Lambert cancelled his 
indentures , his friends and acquaintance made him up a purse , 
and on the 25th or 26th of the month he arrived m london 
Chattel ton was already known to the readers of the Middlesex 
Journal as a rival of Junius, under the nom de plume of Decimus 
Hi had also been a contributor to Hamilton s Toion and County 
Magazine, md speedily found access to the freeholder's Magazine, 
another political miscellany strong for Wilkes and liberty His 
contributions were freely accepted, but the editois paid little 
or nothing for them He wrote m the most hopeful terms to his 
mother and sister, and spent his first earnings m buying gifts 
for them Ills pride and ambition were amply gratified by the 
promises and interested flattery of editors and political adven- 
turers , Wilkes himself had noted his trenchant style, “and 
expressed a desire to know the author’’, and Lord Mayor 
Beckford giaciously acknowledged a political address of his, 
and greetecl him “ as politely as a citizen could ’’ But of actual 
money he received but little He was extremely abstemious, 
his diligence was great, and his v crsatility wonderful He coulil 
assume the style of Junius or Smollett, reproduce the satiric 
bitterness of t hurt hill, parody Maepherson’s Ossian, or write in 
the manner of Pope, or with the polished grace of Gray and 
Collins He wrote political letters, eclogues, lyrics, operas and 
satires, both in prose and verse In June 1770 — after Chatterton 
had been some nine weeks in london — he lemovcd from Shore- 
ditch, where he had hitherto lodged with a relative, to an attic 
in Brook Street, Holborn But for most of hi^ prodmtions the 
piyment was delayed , and now state proseiutions of the press 
rendered letters in the junius vein no longer admissible, and 
threw him back on the lighter resources of his pen In Shoreditch, 
as in his lodging at the Bristol attorney’s, he had only shared a 
room , but now, for the first time, he enjoyed uninterrupted 
solitude His bed-fellow at Mr Walmsley’s, Shoreditch, noted 
that much of the night was spent by him in writing, and now 
he could write all night I he romance of his earlier years 
revived, and he transinbed from an imiginary parchment of 
the old priest Rowley his “ Excelente Balade of Charitie ” Ihis 
fine poem, perversely disguised in archaic language, he sent to 
the editor of the Town and County Magazine, and had it rejected 
The high hopes of the sanguine boy had begun to fade He 
had not yet completed his second month in London, and already 
failure and starvation stared him in the face Mr Cross, a neigh- 
bouring apothecary repeatedly invited him to join him at dinner 
or supper , but he refused His landlady also, suspecting his 
necessity, pressed him to share her dinner, but in vain “ She 
knew,’’ as she afterwards said, “ that he had not eaten anything 
for two or three days ’ But he was offended at her urgency, 
and assured her that he was not hungiy The note of his actual 


receipts, found in his pocket-book after his death, shows that 
Hamilton, bell and other editors who had been so liberal in 
flattery’’, had paid him at the rate of a shilling for an article, and 
somewhat less than eightpence each for his songs , while much 
which had been accepted was held in reserve, and still unpaid 
for 1 he beginning of a new month revealed to him the indefinite 
postponement of the publication and payment of his work He 
had wished, according to his foster-mother, to study medicine 
with Barrett , in his desperation he now reverted to this, and 
wrote to Barrett for a letter to help him to an opening as a 
surgeon’s assistant on board an African trader He appealed 
also to Mr Catcott to forward his plan, but in vain ()n the 
24th of August 1770, he retired for the last time to his attic in 
Brook Street, carrying with him the arsenic which he thcie 
drank, after tearing into fragments whatever literary remains 
were at hand 

He was only seventeen years and nine months old , but thi 
best of his numerous productions, both in prose and vei sc , 
icquirc no allowance to be made for the immature years of thiir 
author, when comparing him with the ablest of his con tem- 
poral ICS He pictures Lydgate, the monk of Bury St Edmunds, 
challenging Rowliv to a trial at vtrsemakmg, and iindtr covtr 
of this hitioii, produces his “Songe of A^lla,’’ a piece of rare 
lyrical beauty, worthy of comparison with any antique or modern 
production of its class Again, in his “ Tragedy of Goddwvn,’’ 
of whiih only a fragment has been preserved, the “Ode to 
Libertv with which it abruptlv closes, may claim a plai e among 
the finest m u ti il lyrics m thi langu age Fhi collei tion of poems 
in which such specimens occur furnishes by far the most remark- 
able example of intellectual precocity in the whole history of 
letters Collins, Burns, Keats, Shelley and ByTon all awaken 
sorrow over the premature arrestment of their genius , but the 
youngest of them survived to his twenty-fifth year, while 
( hatterton was not eighteen when he perished in his miserable 
garret The death of Chatterton attracted little notice at the 
tune , for the few who thi n entertained any appreciative 
estimate of the Rowley poems regarded him as thar mere 
transcriber He was interred m a burying ground attached to 
Shoe lane Workhouse, in the parish of St Andrew’s, Holborn, 
which has since been ronvcrtcil into a site for Farringdon Market 
Ihere is a discredited storv that the body of the poet was rc- 
(overed, and secretly buried by his unclt, Richard Phillips, in 
Redcliffe Churchy aril There a monument has since been erected 
to his memory, with the appropriate inscription, borrowed 
from his “ Will,” and so supplied by the poet’s own pen — “ To 
the memory of Thomas Chatterton Reader ' judge not If 
thou art a ( hristian, believe that he shall be judged by a Superior 
Power To that Power only is he now answeralile ’’ 

Bibliocraphv — Potms supposed to have been mitten at Bmtol 
h\ Thomas Howlev and others in the Fifteenth Century { 1 777) was c (iitcd 
by Thomas Tyrwhitt Thomas av irton m his Hiitory of I nf,lish 
Poetry (1778) \ol II section \m givts Rowley a jilict among the 
15th century poets but neither of these ciitics believed in the 
antiqu t\ of tlu poems In 1782 a new edition of Rowley s poi ms 
ajipi irtel with i rommentiry m whu h tlu antupiity of them is 
consideied and defended by Jeiemiah Milles dean of Exeter 
The contro\«rs\ which raged round the Rowley poems is discussed 
inA Kijipis Jiiographia Jiritannica {\oi i\ 1780) where there is i 
detailed account by G Gregoiy of Chattcitons life (pp 573 Oki) 
This was reprinted m the edition (1803) of Chattcitons Works by 
R Southey and J Cottle published for the be nefit of the poe t s 
Sister The neglected eerndition of the study of cailicr En"h h in 
the i8th century alone accounts for the timporaiy success of 
Chatterton s mystification It has long been agieed that Chatteiton 
was solely responsible for the Rowley Poems but the language and 
style are analysed in confirmation of this view by Prof W W 
Skeat m an intioeluctory essay prefeecd to vol 11 of The Poetical 
11 eirAs of Thomas Chatterton (1871) m the “ Alehne Fdition of the 
British Poets This which is the most convenient edition ilso 
contains a memoir of the poet by Fdwarel Bell The spelling of the 
Rowley poems is there moderm/ed and many of the archaic words 
are repkiced by modern equivalents provided in many cases from 
Chatterton s own notes the theory be ini' th it Chatteiton usually 
composed in modern English and inserted his peculiar words and 
his complicated orthography afterwards For some criticism of 
Prof Skeat s success m thi very difficult task of reconstituting the 
text sceH B Forman Thomas Chatterton and his latest Pditor 
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The Chatterton Mbb , originally in the possession of William Barrtlt 
of Bnstol wert left by Ins heir to the British Museum m iboo 
Others an preserved in tlu Bristol library 

Chatterton s g( nius ind his tragic death arc commemorated by 
Shelley in Adonai<; by Wordsworth m “ Resolution and lnd<petid 
cnce ” by ( oleridge in “ A Monody on the Death of Chatterton ’ 
by D G Rossetti in hivi hnglish Poets and John Keats mscii bed 
rndymton ' to the inemoiy of T lioiii is Chatterton \lfred de 
Vigny’s dram i of ChntUrton gi\( s sn altogether firtitions account of 
the poet He rbert C roft (q v ) in his / ovc and Madne^f, inte rpeilated 
a long and valuable account of Chatterton giving many ol the 
poet s letters and much information obtained from his family in<l 
friends (pp 125 244 letter li ) Flu re is a valu ibh collection of 
( li itti I tom in i in the Biitish Museum consisting of sep ir it< 
woiks by ( hafteiton ne wspapi r e ut tings articles de ding with the 
Rowley controvcisy and olliei suh)<ets with MS notes by Joseph 
II islewooel ind sever il autograph lelteis 

\mong biogiaphies ot Chatterton m ly be mentioned Chatterton 
1 Biui^raphual Sfadv (i8(><.)) bv Daniel CC ilson Lhattoton 1 
Piof^iaphy (iHeje) first jirmteel 1856 m i volume of essays) by 
I) Masson, I homas Chatterton (i*foo) bylleletu Rieliter m 
IV Idler Beitrage enr en^l rhiLulogie Chattdton,hy C L Russell 
(igoq) 

CHATTI, an ancient (itrman tribe inhabiting the upper 
reaches of the rivers Weser, Lder, hulda and Werra, a district 
approximately corresponding to Hesse-( assel, though probably 
somewhat more extensive I hey freepiently came into conflict 
with the Reimans during the early \tars of the ist century 
Eventually they formed a portion of the tranks and were 
incorporated in the kingdom of (. lov is probablj with the Ripuarii, 
at the beginning ut the 6th century 

Tacitus Annals 1 2 11 12 Ceimama 30 Stribo p 
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CHAUCER, GEOFFREY (> 1340-1400), English poet The 
name Chaucer, a French form of the T atm (deeartus, a shoe- 
maker, IS found m London and the eastern counties as early as 
the second half of the f3th eentiiry Som< of the I ondon 
Chaucers liycd m (ordwamer Street, in the shoemakers’ quarter , 
seyeral of them, howeyer, were ymtncrs, and among others the 
poet’s father John, and prohahh also his grandfather Robert 
Legal pleadings inform us that in December i ^24 John Chaucer 
was not much over twelye yeirs old, tnd that he was still un- 
^ marned m i ^28, the v tar vvhu h used to be consukreel 

* that of Geoffrey’s birth The poet was probably born 
from eight to twelve years later, since in 1386, when givnng 
evidence m Sir Ru hard le Scrope’s suit against Sir Robert 
Cirosyenor as to the right to bear certain arms, he was set down 
as “ del igc de \1 ans et plus, armecz par xxvij ans ’ At a later 
date, and piolnhly at the time of the poet’s birth, his fathei 
lived in lhames Street, and had to wife a certain 2\gnes, niece 
of Hamo de Compton, whom we may regard as Creoffrey Chaucer’s 
mother In 1 337 CicofTrcy is found, apparently as a lad, in the 
service of I li/alxth, countess of Ulster, wife of T loncl, duke of 
Clarence, entries in two haves of her household ai counts, 
accidentally preserved, showing that she paid m A.pnl, Mav anil 
December various small sums for his clothing anil expensts 
In T 359, as we learn from his deposition m the Scrope suit, Chaucer 
went to the war in Franc e At some period of the campaign he 
was at “ Retters,” 1 1 Rethel, near Reims, and subsequently 
had the ill luck to be taken prisoner Gn the 1st of March i 360 
the king contributed ;^i6 to his ransom, and bv'^ a v'car or tw'O 
later Chaucer must haye entered the royal service, since on the 
20th of June 1367 Edward granted him a pension of twenty 
marks for his past and future seryices A pension of ten marks 
had been granted by the king the previous September to a 
Philippa Ch Ulcer for seryices to the queen as one of her “ domi- 
cellae ” or “ damoiselles,” and it seems probable that at this date 
Chaucer was already married and this Philippa his wife, a con- 
clusion which used to be resisted on the ground of allusions in 
his early poems to a hopeless loyc-iflfair, now reckoned part of 
his poetical outfit Philippa is usually said to haye been one of 
two daughters of a Sir Payne Roct, the other being Katherine, 
who after the death of her first husband, Sir Hugh de Swynford, 
in 1372, became goyerness to John of Gaunt’s children, and 
subsequently his mistress and (m 1 396) his wife It is possible 
that Philippa was sister to Sir Hugh and sister-in-law to 
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Katherine In cither case the marriage helps to account 
for the favour subsequently shown to (hauccr b^ John of 
Gaunt 

In the grant of his pension Chaucer is called “ dilcctus v allectus 
noster,” our heloyed yeoman , before the end of 1368 he had 
risen to be one of the kings enquires In September of the 
following year John of (launt’s wife, the duchess Blanche, died at 
the age of twenty-nine, and Chauctr wrote in her honour Ihe 
Book of tlu Duchesse, a jxiem of 1 334 lines in octosyllabic couplets, 
the first of his undoubtedly genuine works w hie h ran be connected 
with a definite date In June 1 370 he went abroad on the king’s 
seryice, though on what errand, or whither it took him, is not 
known He w<is link probvblv sometime before Micluelmis, 
and seems to haye remained m England till the istof Deeembtr 
1372, when he staited, with an advance of xoo marks in his 
pocket, for Italv, is one of three commissioners to treat with 
the Genoese as to an English port where they might have special 
facilities foi trade Ihe accounts which he delivered on his 
return on the 23rd of May 1 373 show that he had also yisited 
Elorence on the kings business, and he probably went also to 
Padua and there m ide the acquaintance of Petrarch 

In the seeoml cjuarter of 1374 Chaucer lived in a whirl of 
prosperity On the 23rd of April the king granted him i pitcher 
of wine daily, subsecjuc ntly commuted for an annuity of 20 
m irks From John of Gaunt who m August 1372 had granted 
Philippa Chaucer ^lo a year, he himself now received (June 1 3) 
a like annuity' in rewaid for his own and his wife s services 
On the 8th of fune he was appointed Comptroller of the Custom 
and Subsidy of Wools, Hides and W'oodftlls and also of the 
Petty Customs of Wine m the Port of London A month before 
this appointment, and probably m anlieipalion of it, he took 
(May 10, 1374) a lease for life from the city of I ondon of the 
dwelling-house a'^ivc the gate of ■\ldgate and here he liycd for 
the next twclv'c years His own and his wiles income now 
amounted to oyer f6o, the equiyalcnt of upwards of £1000 m 
modern money In the next two years large windfalls came to 
him m the form of two wardships of Kentish heirs, one of whom 
paid him £104, and a grant of £71 4 6, the value of some 
confiscateci wool In December 1376 he was sent abroid on the 
kings seryiee m the retinue of Sir |c)hn Burley, in Eebruary 
1377 he was sent to Pans and Montreuil in connexion probably 
with the peace negotiations between England and France, and 
at the end of \pnl (after a reward of £20 for his good services) 
he was igam despatched to France 

On the accession of Richard II Chaucer was confirmed m his 
offices and pensions In January 1378 he seems to have been 
in France in connexion with a proposed marriage between 
Rich ird and the daughter of the French king and on the 28th 
of Mav of the same v ear he was sent with Sir I dward dc Berktltv 
to the lord of Mil in ind Sir John Hawkwood to treat for help m 
the king s wars, returning on the 19th of Septeml^r I his was 
his last diplomatic journev , and the c lose of a period of his life 
gcneially considered to haye 'ncen so unprolihi of jioetry that 
little bc\ond the Clerk s ‘ Talc of Cinsilde, one or two other of 
the stones afterwards included m the Cantirbury fdts, and a 
few short poems, are atlubuted to it, though the poet s actual 
absences from England during the eight vears amount to little 
more than eighteen months During the next twelve or fifteen 
years there is no question that ( haucer was constantly engaged 
in littrarv work, though lor the first htilf of them he had no htk 
of ofticial employment Vhundant favour was shown him by the 
new king He was paid £22 as a reward for his latei missions m 
Fdward III s reign ind was allowed an annual gratuity ot 10 
marks in addition to his pav of £10 as comptroller of the customs 
of wool In 2\pnl 1382 a new eomptrollership, that of the petty 
customs in the Port of London, was given him, and shortly after 
he was allowed to exercise it bv deputy a similar licence being 
given him in Febniary 1385, at the instance of the earl of Oxford, 
as regards the eomptrollership of wool In October 1385 Chaucer 
was made a justice of the peace for Kent Jn Februarv 1386 we 
catch a glimpse of his wife Philippa being admitted to the 
fraternity of I incoln cathedral in the company of Henry, earl of 
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Derby (afterwards Henry IV ), Sir Thomas de Swynford and 
other distinguished persons In August 1386 he was elected one 
of the two knights of the shire for Kent, and with this dignity, 
though It was one not much appreciated in those days, his good 
fortune reached its climax In December of the same year he 
was superseded m both his comptrollerships, almost certainly 
as a result of the absence of lus patron, John of Gaunt, m bpain, 
and the suprein icy of the duke of Gloucester In the following 
yeai the cessation of Philippa’s pension suggests that she died 
between Midsummer and Michaelmas In May 1388 Chaucer 
surrendered to the king his two pensions of 20 marks each, and 
they were re-granted at his request to one John Scalby I he 
transaction was unusual and probably points to a pressing need 
for ready money, nor for the next fourteen months do we know 
of any source of income possessed by Chaucer l)ey ond his annuity 
of £10 from John of Gaunt 

In July 138^, after John of Gaunt had returned to Fngland, 
and the king htd taken the government mto his own hands, 
Chaucer was appointed clerk of the works at various royal 
palaces at a salary of two shillings a day, or over a year, 
worth upwards of C500 present value lo this post was sub- 
si quently added the charge of some repairs at bt George s C haptl, 
Windsor He was also made a commissioner to maintain the 
banks of the 1 harnes between Woolwich and Greenwich, and was 
giv en by the earl of March (grandson of Lionel, duke of ( larence, 
his old patron) a sub-forestership at North Petherton, Devon, 
obviously a sinecure While on the king s business, m September 
1390, Chaucer was twice robbed by highwaymen, losing £20 of 
the king s money In June 1391 hi was superseded m his office 
of clerk of the works, and seems to have suffered another spell of 
misfortune, of which the first alleviation came m January 1393 
when the king made him a present of £10 In February 1394 
he was granted a new pension of £20 It is possible, also, that 
alxiut this time, or a little later, he was in the service of the earl 
of Derby In 1397 he received from King Richard a grant of a 
butt of wine yearly Por this he appears to have asked m terms 
that suggest poverty, and m May 1398 he obtained letters of pro- 
tection against his creditors, a step perhaps rendered necessary 
by an action for debt taken against him earlier in the year 
On the accission of Henry IV a new pension of 40 marks was 
conferred on Chaucer (13th of October 1399) and Richard II ’s 
grants were formally conhrmed Henry himself, however, was 
probably straitened for ready money, and no instalment of the 
new pension was paid during the few months of his reign that the 
poet lived Nevertheless, on the strength of his expectations, 
on the 24th of December i ^99 he leased a tenement m the garden 
of St Mary’s Chapel, VV^estmmster, and it was proliably here that 
he died, on the 25th of the following October He was buried in 
Westminster Abbey, and his tomb became the nucleus of what 
IS now known as Poets’ Corner 

The portrait of Chaucer, which the affection of his disciple 
Thomas Iloccleve, caused to he painted m a copy of the latter’s 
Hegement of Princes (now Harleian Mb 4866 m the Jlritish 
Museum), shows him an old man with white hair, he has a 
fresh complexion, grey eves, a straight nose, a gicy moustache 
and a small double-pointed beard His dress and hood are black, 
and he carries in his hands a stung of beads V\c may imagine 
that It was thus that during the last months of lus lift he used 
to walk about the preemc ts of the Abbey 

Henry IV s promise of an additional pension was doubtless 
elicited bv the Compleynl to his Purs, m the envoy to which 
V^orks Chaucer addresses him as the “ conquerour of Brutes 
Albioun ” Thus within the last year of his life the 
poet was still writing Nevertheless, as early as 1393-1394, m 
lines to his friend bcogan, he had written as if his day for poetry 
were past, and it seems probable that his longer poems were 
all composed before this date In the preceding fifteen — or, if 
another view be taken, twenty — years, his literary activity was 
very great, and with the aid of the lists of his works which he gives 
m the I egende of Goqd Women (lines 414-431 ), and the talk on the 
road which precedes the “ Man of I^w’s lale ” {Canterbury 
Tales, B 46-76), tlie order m which his mam works were written 


can be traced with approximate certainty,* while a few both of 
these and of the minor poems can be connected with definite 
dates 

The development of his genius has been attractively summed 
up as comprised m three stages, French, Italian and Fnglish, 
and there is a rough approximation to the truth in this formula, 
since his earliest poems are translated from the French or based 
on French models, and the two great works of his middle period 
are borrowed from the Italian, while his latest stories have no 
such obvious and direct originals and m their humour and free- 
dom anticipate the typically English temper of Henry Fielding 
But Chaucer’s indebtedness to French poetry was no passing 
phase For various reasons — a not very remote hrtnrh origin 
of his own family mav be one of them — he was m no way inter- 
ested in older English literature or in the work of his English 
contemporaries, save possibly that of “ the moral Gower ” On 
the other hand he knew the Roman de la rose as modern English 
poets know Shakespeare, and the full extent of his debt to his 
hrench contemporaries, not merely in 1369, but in 1385 and m 
1393 (the dates are afiproximate), is only gradually being dis- 
covered To be m touch throughout his life with the best French 
poets of the day was much for C haucer Even with their stimulus 
alone he might have developed no small part of his genius But 
It was his great good fortune to add to this continuing hrench 
influence, lessons in plot and construction derived from Boc- 
caccio s Filostrato and Jesetde, as well as some glimpses of the 
higher art of the Dnnna Coinmedta He shows acquaintance also 
with one of Petrarch s sonnets, and though, when all is said, llie 
Italun books with which he can be pro\ ed to have been intimate 
arc but few, they sufficed IIis study of them was but an 
episode m his literary life, but it was an episode of unique im- 
portance Before it began he had already been making his own 
artistic experiments, and it is noteworthy that while he Icaint 
so much from Boccaccio he improved on his originals as he 
translated them Doubtless his busy life m the service of the 
crown had taught him sclf-confidence, and he uses his Italian 
models in his own way and with the most triumphant and issurcd 
success When he had no more Italian poems to adapt lie had 
learnt his lesson Ihe art of weaving a plot out of his own 
imagination was never his, but he could take what might be little 
more than an anecdote and lend it body ind life and colour with 
a skill which has never been surpassed 

Ihe most direct example of Chaucers trench studies is his 
translation of J e Roman de la rose, a poem written 111 some 
4000 lines by Guillaume Lorns about 1237 and extended to over 
23,000 by Jean Clopmel, better known as Jean de Meun, fortv 
years later We know from Chaucer himself that he translated 
this poem, and the extant English fragment of 7698 lines was 
generally assigned to him from 1532, when it was first printed, 
till its authorship was challenged in the early \ears of the C haucer 
Society The ground of this challenge was its wide diveigencc 
from Chaucers practice in his undoubtedly genuine works as to 
certain nieetics of rhy me, notable as to not rhyming words e nding 
m -y with others ending -ye It was subseeiucntly discovered, 
however, that the whole fragment was divisible linguistically 
mto three portions, of which the first and second end rcspcetiveh 
at lines 1705 and 5810, and that in the first of these three st ctions 
the variations from Chaucer’s accepted practice are insignificant 
Lines 1-1705 have therefore been provisionally accepted as 
Chaucer’s, and the other two fragments as the work of unknown 
translators (James 1 of Scotland has been suggested as one of 
them), whi( h somehow came to be pieced together If, ho vv ever, 
the difficulties in the way of tins theory are less than those which 
confront any other, they are still considerable, and the question 
can hardly be treated as closed 

While our knowledge of Chaucer s Romaunl of the Rose is 
m this unsatisfactory state, another translation of his from 
the French, the Book of ihe Lyon (alluded to m the “ Retrac- 
tion ” found, m some manuscripts, at the end of the Canterbury 
Tales), which must certainly have been taken from Guillaume 

* The positions of the House of 1 ame and Palamon and A rcyte are 
still nutters of controversy 
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MachauJt’s Le Dit du lion, has perished altogether The strength I 
of French influence on Chaucer’s early work may, however, be I 
amply illustrated from the first of his poems witli which wc are 
on sure ground, the Book of the Duchesse, or, as it is altemativtly 
called, the Deth of Blaunche Here not only are individual 
passages closely imitated from Machault and Froissart, but the 
dream, the May morning, and the whole machinery of the poem 
are taken over from contemporary French conventions But 
even at this stage Chaucer could prove his nght to borrow by 
the skill with which he makes his materials serve his own purpose, 
and some of the lines in the Deth of Blaunche are among the most 
tender and charming he ever wrote 

Chaucer’s A B C , a. poem in honour of the Blessed Virgin, of 
which the stanzas begin with the successive letters of the alpha- 
bet, IS another early example of French influence It is taken 
from the Pelennage de la vie humatne, written by Guillaume de 
Deguillevillc about 1330 The octurrcnce of some magnificent 
lines m Chaucer’s version, combined with evidence that he did 
not vet possess the skill to translate at all literally as soon as 
rhymes had to be considered, accounts for this poem having been 
dated sometimes earlier than the Book of the Duchesse, and 
sometimes several years later With it is usually moved up and 
down, though it should surely be placed in the ’seventies, the 
Compleynt to Pity, a fine ]ioem which yet, from its slight obscurity 
and absence of Chaucer’s usual ease, may very well some day 
prove to be a translation from the French 

While Chaucer thus sought to reproduce both the matter 
and the style of hreneh poetry m England, he found other 
materials m popular Latin books Among his lost works are 
renderings of “ Ongencs upon the Maudeleyne,” and of Pope 
Innocent III on “ Ihe Wreced Lngendrmg of Mankmdc ” 
{De miseria condtitonts humanae) He must have begun his 
attempts at str light forward narrative with the Lyf of Seynt 
Cecyle (the weakest of all his works, the Second Nun’s Tale in 
the Canterbury series) from the Lcgenda Aurea of Jacobus de 
Voragme, and the story of the patience of Gnsilde, taken from 
Petrarch’s l^tin version of a tale by Bocc iccio In both of these 
he condenses a little, but ventures on very few changes, though 
he lets his readers see his impatience with his originals In his 
story of ( onstance (afterwards ascribed to the Man of 1 aw), 
taken from the Anglo-Norman chronicle of Nicholas Tri\et, 
written about 1 ^^4, we find him struggling to put some substance 
into another weak talc, but still without the courage to remedy 
its radical faults, though litre, as with Gnsilde, ht does as much 
for his heroine as the comtnlional exaltation of one \irtue at 
a time permitted It is possible that other tales which now stand 
in the Canterhurv series were wntten originally at this period 
What IS certain is that at some time in the ’seventies three or four 
Italian poems passed into Chain cr’s possession, and that he set 
to work busily to make use of them One of the most interesting 
of the poems reclaimed for him by Professor Skeat is a fragment- 
ary “ Complej nt, ’ part of which is wntten in terza rima While 
he thus experimented with the metre of the Divtna Commedta, 
he made his first attempt to use the material provided by 
Boccaccio’s 7 even/e in another fragment of great interest, that of 
Queue Aneltda and Fab Arevte More than a third of this is 
taken up with another, and quite successful, metrical experiment 
in Anelida’s “ compleynt,” but in the introduction of Anehda 
herself Chaucer made the first of his three unsuccessful efforts 
to construct a plot for an important poem out of his own head, 
and the fragment which begins so well breaks off abruptly at 
line 357 

For a time the Teseidc seems to have been laid aside, and it 
was perhaps at this moment, in despondency at his failure, that 
Chaucer wrote his most important prose work, the translation of 
the De Consolahone Philosophiae of Boethius Reminiscences 
of this helped to enrich many of his subsequent poems, and 
mspired five of his shorter pieces {Ihe Fortner .ige. Fortune, 
Truth, Gentilesse and Lak of Stedfastiieese), but the translation 
Itself was only a partial success To borrow his own phrase, his 
“ Englysh was insufficient ” to reproduce such difficult Latin 
The translation is often barely intelligible without the original. 


and It is only here and there that it flows with any ease or 
rhythm 

If Chaucer felt this himself he must have been speedily con- 
soled by achieving in 1 rothts and Cnseyde his greatest artistu 
triumph Warned by his failure in Anehda and Arryte, he was 
content this time to take his plot unaltered from the Fdoitrato, 
and to follow Boccacrio step bv step through the poem But 
he did not follow him as a mere translator He had done his 
duty^ manfully for the saints “ of other holinesse ” in Cecyle, 
Gnsilde and Constance, whom he was forbidden by the rules of 
the game to clothe with complete flesh and blood In this great 
love-story there were no such restrictions, and the characters 
which Boccaccio’s treitrncnt left thin and conventional became 
in Chaucer’s hands convincingly human No other English poem 
IS so instinct with the glory and tragedy of youth, and in the 
details of the story Chaucer s gifts of viv id colounng, of humour 
and pity, are all at their highest 

An unfortunate theory that the reference in the I egende of 
Good Women to “ al the love of Palamon and Arcvtc ’ is to a 
hypothetical poem m seven-line stanzas on this theme, which 
Chaucer is imagined, when he came to plan the Canterbury 1 ale'^ 
to have suppressed m fav our of a new version in heroic couplets 
has obscured the close connexion in temper and power Ix’twcen 
what we know as the “ Knight’s Talc ” and the Trotlus Ihc 
poem mav have been more or less extensively rev ised before, with 
admirable fitness, it was assigned to the Knight, hut that its 
mam composition can be separated by several years from that of 
Iroilus IS aestheticallv incredible ( haucer s art here again is at 
Its highest He takes the plot of Boccaccio s Tesetde, but onb 
as much of it as he wants, and what he takes he heightens and 
humanizes with the same skill which he had shown in trans- 
forming tlie Filostrato Of the individual characters Theseus 
himself, the arbiter of the plot, is mexst notablv developed 
Emilie and her two lovcis receive just as much individuality as 
they will bear without disturbing the atmosphere of romance 
The whole story is pulled together and made more rapid and 
effective A comparison of almost any scene as told bv the two 
poets suffices to show Chaucer’s immense superiority At some 
subsequent period the “ Squire’s Tale ’ of C'lmbuscan, the fair 
Canacee and the Horse of Brass, was gallantlv begun in some- 
thing of the same kev , but Chaucer took for it more m ilerials 
than he could use, and for Uck of the help of a leader like Boc- 
caccio he was obliged to leave the storv' tn Milton's phrase 
“half-told,’ though the fragment written certainly takes us 
yerv much less than half-yva\ 

Meanwhile, in connexion (as is reason ibl\ believed) with the 
betrothal or marriage of Anne of Bolumia to Richard II {1 e 
about 1381-1382), Chaucer had brought to a successful com- 
pletion the ParUment of Foides, a charming sketch of 61)9 lines, 
m which the other birds, on Saint Valentine s da^ , counsel the 
“ Formel Egle ” on her chou e of a mate His success here as in 
the case of the Deth of Blaunche the Duches'^e, was due to the 
absence of any need for a climax , and though the materials 
which he borrowed were mainly 1 atm (with some help from 
pass.iges of the Teseide not fully needed for Palamon and Arcyte) 
his method of hindling them wciulcl have been quite, approved 
bv his friends among the hrcnch poets A more ambitious 
venture, the Hous of Fame, m which Chaucer imagines himself 
borne aloft by an eagle to fames temple, descnlxs what he 
sees and hears there, and then breaks off in apparent in ibility 
to get home shows a curious mixture of the poetic ideals of the 
Roman de la rose and reminiscences of the Dnnna Commedta 

As the Hitus of Fame is most often remembered and quoted 
for the piersonal touches and humour of Chaucer s conversation 
with the eagle, so the most-quoted passages in the Prologue to 
the Legende of Good H omen aie those in which Chaucer professes 
his affection for the daisy, and the attack on lus loyalty by 
Cupid and its defence bv Aleeste Recent discoveries have 
shown, however, that (besides obligations to Machault) some of 
the touches about the daisy and the contrciversy between the 
partisans of the Flower and of the I t.if are snatches from poems 
by his friends Froissart and Deschamps, which t hai cer takes up 
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and returns to them with pretty compliments, and that he was 
indelittd to hroissart for some of the framework of his poem ^ 
Both of the two versions of the Prologue to the Legende are 
charming, and some of the tales, notably that of Cleopatra, 
rank with C haucer’s best work When, however, he had written 
eight and pxrt of the ninth he tired of his scheme, which was 
planned to celebrate nineteen of C upid s faithful “ saints,” with 
Alccstis as their queen With his usual hopefulness he had 
overlooked the risk of monotony, which obviously weighed 
heavily on him ere he broke off, and the loss of the other ten 
stories IS less to be regretted than that of the celebration of 
Alceste, and a possible epilogue which might have exceeded in 
charm the Prologue itself 

Chaucer s failure to complete the scheme of the Legende of 
Good Women may have been partly due to the attractions of the 
Canterbury I ales, which were probably taken up in 
bury*’’^' immediate succession to it His guardianship of two 
Tales Kentish wards, his justiceship of the peace, his repre- 
senting the county in the parliament of 1386, his 
commissionership of the river-bank between Greenwich and 
Woolwich, all make it easy to understand his dramatic use of the 
merry crowds he saw on the Canterbury road, without supposing 
him to have had recourse to Boccaccio’s Decamerone, a book 
which there is no proof of his having seen 1 he pilgrims whom 
he imagines to have assembled at the Tabard Inn m Southwark 
where Harrv Bailey was host, are said to have numbered “ wel 
nyne and twenty in a compan>, ’ and the Prologue gives full- 
length sketches of a Knight, a Squire (his son), and their 
Yeoman , of a Prioress, Monk, hriar, Oxford Clerk, and Parson, 
with two disreputable hangers-on of the church, a bummoner 
and Pardoner of a Serjeant-at-Law and a Doctor of Physic, 
and of a hranklin, or country gentleman. Merchant, Shipman, 
Miller, ( 00k, Manciple, Reeve, Ploughman (the Parson’s brother) 
ind the ever-famous Wife of Bath Five London burgesses are 
described in a group, and a Nun and Priest ^ are mentioned as 
in attendance on the Prioress Lath of these, with Chaucer 
himself making the twenty-ninth, was pledged to tell two tales, 
but including one second attempt and a tale told by the Yeoman 
of a Canon, who overtakes the pilgrims on the road, we have 
only twentv finished stones, two unfinished and two interrupted 
ones As in the < ase of the Legende of Good Women, our loss is 
not so much that of the additional stories as of the completed 
framework Ihe wonderful character sketches of the Prologue 
arc carried yet farther by the Talks on the Road which link the 
different talcs and two of these lalks, in which the Wife of 
Bath and the Pardoner respectively edify the company, have the 
importance of separate Tales, but between the Talcs that have 
come down to us there are seven links missing,^ and it was left 
to a later and weaker hand to narrate, in the “ laic of Bcryn, ’ 
the adventures of the pilgrims at Canterbury 

Ihe reference to the Lyf of Seynt Cecyle in the Prologue to 
the Leginde of Good Women gives external proof that Chaucer 
included earlier work in the scheme of the Canterbury Tales, 
and mention has been made of other stones which are indisput- 
ably early In the absence of any such metrical tests as have 

’ riiL rrtnch inJluLiiccs on this Piolof,iic its connexion witli tlic 
Flowtr and the I c if controversy ind tin priority of ^vhlthadpro 
viously been reckoned as the second or ‘ B form of the Prologue 
over the ‘A were demonstrated in pipers by Prof Kittredge on 
Chaucer anel some of his Priends in Modern Phtlolocy vol 1 
(Chicigo 1903) and by Mr J L I owes on The Prologue to the 
Ii:;cnd of Good Women m Puhlitations of the Modern Language 
i^soctatinu of Imerua vol xix December 1904 
^ Ihe lalks on the Road show clearly that only one Priest in 
attendance on the Prioress and two tales to each narrator were 
originallv contemplated but the ‘ Prestes thre m line 164 of the 
Piologue and thi bald couplet (line 793 seq ) explaining th it eich 
pilgrim was to tell two tales each was were probably both alterations 
made by Chaucer in moments of amazing hopefulness The journey 
was reckoned a 3+ days ride and eight or nine talcs a day would 
surely have been a sufficient allowance 

® The absence of these links necessitates the division of the 
Canterburs irf o nine groups to which for purposes of quota 

tion the letters A to I have been assigned the line numeration of the 
Tales in each group being continuous 


proved useful m the case of Shakespeare, the dates at which 
several of the Tales were composed remain doubtful, while in 
the case of at least two, the Clerk’s tale of Gnsilde and the 
Monk’s tragedies, there is evidence of early work being revised 
and supplemented It is fortunately impossible to separate the 
prologue to the charmingly told story of “ yonge Hugh of 
lincoln ” from the tale itself, and with the ” quod sche ’ in the 
second line as proof that Chaucer was here writing specially for 
his Prioress we are forbidden to limit the new stories to any one 
metre or tone There can be no doubt, however, that what may 
be called the Tales of the Churls (Miller, Reeve, Summoner, 
Friar, &c ), and the conversational outpourings of the Pardoner 
and Wife of Bath, form, with the immortal Prologue, the most 
important and distinctive additions to the older work In these, 
and in the Pardoner’s story of Death and the Three Revellers, 
and the Nun s Priest’s masterly handling of the fable of the 
Cock and Fox, both of them free from the grossness which maiks 
the others, Chaucer takes stories which could have been told 
m a short page of prose and elaborates them with all the skill 
in narration which he had sedulously cultivated The conjugal 
reminiscences of the Wife of Bath and the Reeve s Tak with its 
abominable ilimax (lightened a little by Alev ns farewell, lines 
316-319) are among the great things in Chaucer, as surely as 
Trotlus, and Palamon and Arcyte and the Prologue They help 
notably to give him the width of range which may certainly be 
claimed for him 

In or soon after 1391 Chaucer wrote in prose for an eleven- 
year-old reader, whom he addresses as ” I itil lowis my son, ’ 
a treatise on the use of the Astrolabe, its short prologue being 
the prettiest specimen of his prose Ihe wearisome tale of 
“ Melibee and his wyf Prudence,” which was perhaps as much 
admired in English as it had been in Latin and French, may have 
been translated at any tune 1 he sermon on Penitence, used as 
the Parson’s Tale, was probably the work of his old age “ hn- 
voys ” to his friends Scogan and Bukton, a translation of some 
balades by Sir Otes de Granson, and the Compleynt to hn Ptirs 
complete the record of his minor poetry We have his own 
statement that in his youth he had written many Balades, 
Roundels and Virelayes m honour of Love, and the two songs 
embedded respectively m the Parlement of Louies and the Pro- 
logue to the Legende of Good Women are charming and musual 
His extant shorter poems, however, whether early or late, 
offer no excuse for claiming high rank for him as a lyrist lie 
had very little sheer singing powder, and though there are fine 
lines m his short poems, witness the famous “ Flee Iro the preis 
and dwell with soothfastnesse,” they lack the sustained concen- 
tration of great work From the drama, again, Chaucer was cut 
oft, and It IS idle to argue from the innumerable dramatic touches 
m his poems and his gift of characterization as to what he 
might have done had he lived two centuries later His own agi 
delighted in stories, and he gave it the stories it demanded 
invested with a humanity, a grace and strength which place him 
among the world’s greatest narrative poets, and which bring the 
England of his own day, with all the colour and warmth of life, 
wonderfully near to all his readers 

The part played by Chaucer in the development of the nglish 
language has often been overrated He neither corrupted it, as 
used to be said, by introducing French words which 
It would otheiwise have avoided, nor bore any such 
part in fixing it as was afterwards played bv the translators 
of the Bible When he was growing up educated societv 
in Tngland was still bilingual, and the changes m vocabulary 
and pronunciation which took place during his life were the 
natural results of a society, which had been bilingual with a 
bias towards French, giving an exclusive preference to English 
1 he practical identity of Chaucer’s language with that of Gower 
shows that both merely used the best English of their day with 
the care and slightly conservative tendency which befitted poets 
Chaucer’s service to the English language lies in his decisive 
success having made it impossible for any later English poet to 
attain fame, as Gower had done, by writing alternatively in 
Latin and French The claim which should be made for him is 
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that, at least as regards poetry, he proved that English was 1 
“ sufficient ” 

Chaucer borrowed both his stanza forms and his “ deca- 
syllabic ” couplets (mostly with an extra syllable at the end 
of the line) from Guillaume Machault, and his music, like that 
of his brench master and his successors, depends very largely 
on assigning to every syllable its full value, and more espeeiallv 
on the due pronunciation of the final -e The slower movement 
of change in Scotland allowed time for Chaucer to exercise i 
potent influence on Scottish poetry, but in England this final 
-e, to which most of the earlier grammatical forms by Chaucer’s 
time had been reduced, itself fell rapidly into disuse during the 
T 5th century, and a serious barru r was thus raised to the apprecia- 
tion of the artistic value of his verse His disc iples, lloccleve 
and I > dgate, who at first had caught some echoes of his rhvthms, 
graduallv yielded to the change in pronunciation so that then 
was no living tiadition to hand down his seciet, while successive 
copyists reduced his t(\t to a state in which it was onlv bv 
ac( ident that lines could 1h scanned correctly Por fully three 
eentuiies his reputation was sustained sokly by his narrative 
power, his warmest panegyrists betraving no consciousness 
that thtv were pi using one of thi greatest technical masters 
of poetry Even when thus maimed, however, his works found 
readers and loveis m every generation, and every improvement 
in his text has set his fame on a surer basis 

Bihi locRAPHY — The Canterhmv 1 ales have always been Chaucer s 
must jiopular work and including Iragnunts upwards of sixtv 
i^tli-ccntury manuscripts of it still survive Two thin volunits of 
his minor poems were among the little quaitos vvJmh L ixton pnnlt d 
by way of ad\< rtisemi.nt immidiatclv on his return to Engl ind 
the Canterbury I alts and Boethius followed in 1478 Tunlus and i 
second edition of the Tales m 148^ the Hous of Fame m 1484 Tin 
Canterhurv Tales were subscipuntly pimtid m 1492 (I'ynson) i 498 
(dc Wordi) ind 1526 (Pynson) Trotlus in 1517 (cU Wotdc) and 
1526 (Pynson) the Hons of Fame m 1520 (Pynson) the Parltment 
of houles m 1526 (Pynson) and is to (do Wordrl and the l/nis 
^ Venus and I nvov to Dukton by Julyan Notaiv ibout 1500 
Pynson s thue issues m 1 526 almost amounted to a collected edition 
but the fiist to which the tith The of Geffray Chaucer was 

given v\as that edited bj William Thynne m 1532 for Thomas 
Godfray Of this tin re w is a new edition in 1542 for John Rtyncs 
incl Whlliam Bonham and an undated it print a few years later for 
Bonham Kelt I’ltit and loyt eich of whom put his name on part 
of the edition In 1561 i re punt with numerous additions edited 
1 )> John Stone was punted by J Kyngston for J Whght and this 
w IS re edited with ficsh 'lelditions by Ihomas Speght m 1508 for 
( Bishop ind again in 1002 foi Adam Islip In 1O87 there was an 
anonymous teprmt ami m 1721 John Urry pioduceel the last aiiel 
worst of the foiios By this time the piraphrastrs were aheady it 
woik Dr)(len rewriting the tales of the Knight the Nuns Priest 
ind the Wife of Bath and Pope the Merchint s In 17^7 (rcpiintcd 
in i74e)) the Prologue and Knight s lale were celited (anonymously) 
1)> fhomis Moicll ‘from the most authentic manuscripts anel 
here though by dint of much violence and with many mist ikes 
Chaucers lines were for the first time in print given in i foim in 
which they could bo scanned This piomisi of better things (Morell 
still thought it nccessaiv to accompany his text with the paraphr ises 
1 )> Betteiton anel Drvden) was fulhilcd by a fine edition of the 
Canteibury I ales (1775-1778) in which Thomas Tyrwhitt s scholarly 
instincts produced a compaiativ ely good text from second rate 
manuscripts and accompanied it with valuable illustr itivc notes 
The next edition of any mipoi taiice was that edited by Thomas 
WTight for the Peicy Sex-iety in 1848-1851 bised on tlic erratic 
but valuable British Museum manuscript H irlcy 7^54 contammg 
readings which must be cither Chaucers second thoue,Iits or the 
emendations of a brilliantly clever scribe In 1866 Richard Morns 
re edited this text in a more scholarly manner for the Aldme edition 
of the British I’oets and m the following veai proehiced for the 
Clarendon Press Senes a school edition of the Piologue and Tales 
of the Knight and Nuns Priest edited with the fulness and care 
previously bestowed only on Greek and Latin classics 

In 1868 the foundation of the Chaucer Society with Dr burnivall 
as its director and chief worker and Henry Bradshaw as a leadmg 
spirit led to the publication of a six text edition of the Cantc-ibur'i 
7 ales and the consequent discovery that a manuscript belonging 
to the E irl of Ellesmere though undoubtedly edited contained 
the best available text The Chaucer Society also printed the best 
manuscripts of Frotlus and Crtseyde and of all the minor poems 
ind thus deal eel the way for the ‘ Oxford ’ Chaucer edited bj 
Piofessoi Ske at with a wealth of annotation for the Clarendon Press 
in 1894 the text of which was used for the splendid folio printed 
two years later by William Morris at the Kelmscott Press with 
illustrations by Sir Edward Burne Jones A supplementary volume 


of the Oxford edition entitled Chauiertan and other Puces issued 
by Professor Skeat m i8<)7 eont iins the jjrose and \er c whieh lies 
earl^ publishers and eebtors fiom Pynson and Flunm onw itds 
included among his Works by way of illustration but whuh liul 
gradually come to be rcgarehel as forming pait of his text 1 he 
reasons for their rejection au fully stated by Pruiessoi Ske it in llie 
work named and also in The Chaiuer Canon (1900) Mans oi these 
pieces have now been triced to otlie r authors and their cxelu leui 
has helped to cleat not only Chaucer s text but alsei his b!ogra])hy 
which used (as in the Life published by William (^oelwin in two 
qu irto volumes in i8oy) to be cncumbereei with mfcicnces ironi 
veoiks neiw known not to be Ch inters not ibly the Festanent of 
Love written by Thom is 1 sk Ml mformation about Chaucer > 
life ivailablc m kjoo will be found summ in/ed by Mr R T G 
Kirk in I tje-Uecords of Chancer part iv , published by the t haucer 
Society in that year Sec iVo Chaucer a Bibliographical Manual, 
by I leaner P Hamnionel (1909) (\ W Po j 

CHAUDESAIGUES, a village of central Trance, in the elei irt- 
ment of Cantal, at the foot of the mount iins of yVubrac, 19 m 
S S W of St Flour bv ro.itl Pop (1906) teiwn, 9,7 , commune, 
155S Tt is cdehretccl foi its hot mineral springs, which vary 
in temperature from 135" to 177'’ Fahr , and at their rn iximum 
rank as the hottest m France The water, which contains 
bicarbonate of soda, is employed not onlv mcdicii' dlv (for 
rheumatism, Ac ), hut also for the v> ishing of fleeces, the incuba- 
tion of eggs, and various other ceonomic purposes, and it 
furnishes a icadv means of heating the houses of the town during 
winter In the immediate neighbourhood is the cold c h.ih be itc 
spring of Condamine The warm springs were known to the 
Romans, and are mentioned bv Sidonius Vpullinans 

CHAUFFEUR (from Fr chaufjei, to he U), a term primarily 
used in French of a man in charge of i forge or furnaee ind so 
of a stoker on a loeomotiv c or in a steamship, but in its anghc u ed 
sense more particularly confined to a professional driver of a 
motor vehicle (See also BRie,VNDArF ) 

CHAULIEU, GUILLAUME AMFRYE DE (16^,9-1720), Friiuh 
poet and wit, was born at Fontenay, Normandy, in 16,9 His 
father, nwiirc ties comptes of Rouen, sent him to study it the 
College de Navarre (juillaumc early showed the wit that was 
to distinguish him, and gamed the favour of the duke of Vendome, 
who procured for him the abbev of Aumale and other benefices 
I ouis Joseph, duke of \tnd6me, and his brother Philippe, grand 
prior of the Knights of Malta m France, at that time had a joint 
establishment at the Temple, where they gathered round them 
a very gay and reckless circle Chauheu became the constant 
companion and idv iscr of the tw o princes He made an expedi- 
tion to Poland in the suite of the marquis de Bethunc, hoping to 
make a career for himself in the court of John Sobieski , he saw 
one of the Polish king’s e impaigns in I kraine, but returne d to 
Pans without securing anv adv ancement Saint-Simon say s that 
the abbe lielpcd his patron the grand prior to roh the duke of 
\ endome, and that the king sent orders that the princes should 
lake the management of their aftairs from him Ihis account 
has been questioned by Saintc-Bcuve, who rcgaids Saint-Simon 
as a prejudiced witness In his later years Chauheu spent much 
time at the little court of the duchesse du Maine at bccaux 
There he became the trusted and devoted friend of Mile 
Delaunay, with whom he carried on an interesting correspond 
enee Vmong his poems the best known are “ Fontenay ’ and 
LaRetraite ’ Chauheu died on the 27th of June 1720 
Ills works were idihil with those of his Inencl the niaiijuis de la 
Paie in 1714 1750 and 1774 See' also C A SainlLBtiive Caustnes 
du lundt vol 1 ind Littres nu^dttes (1850) with a notici by 
Raymond maiquis dc Bireneer 

CHAUMETTE, PIERRE GASPARD (1763 1794), French 
revolutionist, was born at Nevers lintil the Revolution he 
lived a somewhat wandering life, interesting himself particularly 
in botany He was a stueJent of medicine at Pans m 1700, 
became one of the orators of the club of the Cordeliers and 
contributed anonymously to the Revolutions de Parts As 
member of the insurrectionary Commune of the loth of August 
1792, he was delegated to visit the prisons with full power to 
arrest suspects He was accused later of having taken part in 
the massacres of September, but was able to^prove that at that 
time he had been sent by the provisional executive council to 
Normandy to oversee a requisition of 60,000 men Returning 
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from this mission, he pronounced an eloquent discourse m favour 
of the republic His simple manners, easy speech, ardent 
temperament and irreproachable private life gave him great 
mfluence in Pans, and he was elected president of the Commune, 
defending the municipality in that capacity at the bar of the 
Convention on the 31st of October 1792 Re-clcctcd in the 
municipal elections of the and of December 1793, he was soon 
charged with the functions of procurator of the Commune, and 
contributed with success to the enrolments of volunteers by his 
appeals to the populace CTiaumette was one of the ringleaders 
m the attacks of the 31st of May and of the 2nd of June 1793 
on the (Girondists, toward whom he showed himself relentless 
He demanded the formation of a revolutionary army, and 
preached the extermination of all traitors He was one of the 
promoters of the worship of Reason, and on the loth of November 
1793 he presented the goddess to the Convention in the guise of 
an actress On the 23rd of the same month he obtained a decree 
closing all the churches of Pans, and placing the priests under 
strict surveillance , but on the 25th he retraced his steps and 
obtained from the Commune the free exercise of worship He 
wished to save the H^bertists by a new insurrection and struggled 
against Robespierre; but a revolution iry decree promulgated 
by the Commune on his demand was overthrown by the Con- 
vention Robespierre had him accused with the H^bcrtists, he 
was arrested, imprisoned in the Luxembourg, condemned by the 
Revolutionary tribunal and executed on the 13th of April 1794 
Chaumette’s career had its brighter side He was an ardent 
social reformer , he secured the abolition of corporal punishment 
m the schools, the suppression of lotteries, of houses of ill-fome 
and of obscene literature , he instituted reforms in the hospitals, 
and insisted on the honours of public burial for the poor 

Chaumt-tte kft some printed sfjeecheb anil fri(<mtnts an<l memoirs 
publislied in the Amateur d autogiaphes His memoirs on the loth 
of August wire publishid by F A Culird preceded by a biographical 
study 

CHAUMONT-EN-BASSIGNY, a town of eastern France, 
capital of the department of Haute-Marne, a railway junction 
163 m L S £ of Pans on the mam line of the Eastern railway 
to Belfort Pop (1906) 12,089 Chaumont is picturesquely 
situated on an eminence between the rivers Marne and Suize 
m the angle formed by their confluence To the west a lofty 
viaduct over the Suize tarries the railway The church of 
St- Jean Biptiste dates from the 13th century, the choir and 
lateral chapels belonging to the 15th vnd 16th In the interior 
the sculptured triforium (isth century), the spiral staircase m 
the transept and a Holy btpulchre are of interest The lycec 
and the hospital have clupels of the 17th and i6th centuries 
rtspettively Ihe Tour Hautefeuille (a keep of the nth tentiir) ) 
IS the principal relic of a i bateau of the counts of Champagne , 
the rest of the site is occupied bv the law courts In the Place 
de 1 Lscargot stands a statue of the :hcmist Philippe Lebon 
(1767 1804), born in Hautc-Marnc Chaumont is the seat of 
a prefect and of a court of assizes, and has tribunals of first 
instance and of commerce, a lycee, training colleges, and a 
branch of the Rank of France The main industries are glovc- 
niaking and leather-dressing Ihe town has trade in grain, iron, 
mined m the vicinity, and leather In 1190 it rereiveil a charter 
from the counts of Ch impigne It was here that m 1814 Great 
Britain, Austria, Russia and Prussia cone hided the treaty (dated 
M inh T, signed March 9) b> which they severally bound them- 
selves not to com lude a separate peac e with Napoleon, and to 
continue the war until Franc'e should have been reduced within 
the boundaries of 1 792 

CHAUNCEY, ISAAC (1772-1840), American naval com- 
mander, was born at Black Rock, Connecticut, on the 20th of 
h ebruary 1772 He was brought up m the merchant service, and 
entered the United States navy as a lieutenant in 1 798 His first 
services were rendered against the Barbary pirates During these 
operations, more especially at Tripoli, he greatly distinguished 
himself, and was voted Congress a sword of honour, which, 
however, does not appear to have been given bim The most 
active periodof his life is that of his command on the Lakesdunng 


the War of 1812 He took the command at Sackett’s Harbor on 
I ake Ontario in October 1812 1 here was at that time only one 

American vessel, the bng “ Oneida ” (16), and one armed prize, 
a schooner, on the lake But Commodore Chauncey brought 
from 400 to 500 officers and men with him, and local resources 
for building being abundant, he had by November formed a 
squadron of ten vessels, with which he attacked the Canadian 
port, York, taking it in April 1813, capturing one vessel and 
causing the destruction of another then building He returned 
to Sackett’s Harbor In May Sir James Lucas Yeo (1732-1818) 
came out from England with some c:oo officers and men, to 
organize a squadron for service on the Lakes By the end of 
the month he was ready for service with a squadron of eight 
ships and brigs, and some small craft The governor. Sir G 
Prevost, gave him no serious support When on the 29th of May 
Chauncey was attacked at Sackett’s Harbor, he would certainly 
have been overpowered if Sir George Prevost had not insisted on 
a retreat at the very moment when the American shipbuilding 
yard was in danger of being burnt, with a ship of more than 
eight hundred tons on the stocks Ihe retreat of the British 
force gave Chauncey time to complete this vessel, the “ General 
Pike,” which was so far superior to anything under Yeo’s com- 
mand that she was said to be equal m effective strength to 
the whole of the British flotilla The American commodore was 
considered by many of his subordinates to have displayed 
excessive caution In August he skirmished with Sir James Yeo’s 
small sejuadron of six vessels, but made little effective use of 
his own fourteen Two of his schooners were upset m a squall, 
with the loss of all hands, and he allowed two to be cut off liy 
Yco (ommodore Chauncey showed a preference for relying on 
his long guns, and a disinclination to come to close quarters 
He was described as chasing the British squadron all round the 
lake, hut his encounters did not go beyond artillery duels at 
long range, and he allowed his enemy to continue in existence 
long after he might have been destroyed The winter suspended 
operations, and Ixith sides made exertions to increase their forces 
The Americans had the advantage of commanding greater 
resources for shipbuilding Sir James Yeo began by blockading 
Sackett’s Harbor m the early part of 1814, but when the American 
squadron was ready he was compelled to retire by the disparity 
of the forces The American commodore was now able to 
blockade the British flotilla at Kingston When the causing 
season of the lake was nearly over he in his turn retired to 
Saekett’s Harbor, and did not leave it for the rest of the war 
During his later years he served as commissioner of the navy, 
and was prcsuknt of the board of naval commissioners from 
18-^3 till his death at Washington on the 27th of Febmary 1840 
StP Roost \( It s War of 1813 and \ f Mahan, Sea-Power 

tn Its Kelatxons to the War of iSrs ( 1905 ) 

CHAUNCY^ CHARLES (1592-1672), president of Harvard 
College, was bom at Yardlcy-Bury, Hertfordshire, England, in 
November 1592, and was educated at Trinity College, Cambrulge, 
of which he became a fellow He was m turn vicar at Ware, 
Hertfordshire (1627-1633), and at Marston St Lawrence, North- 
amptonshire (1633-1637) Refusing to observe the ecclesiastii al 
regulations of Archbishop Laud, he was brought before the court 
of high commission in 1629, and again m 16 34, when, for opposing 
the placing of a rail around the communion tabic, he was sus- 
pended and imprisoned His formal recantation in February 
1637 caused him lasting self-reproach and humiliation In 1637 
he emigrated to America, and from 1638 until 1641 was an 
associate pastor at Plymouth, where, however, his advocacy of 
the baptism of mfants by immersion caused dissatisfaction 
He was the pastor at Scituate, Massachusetts, from 1641 until 
1654, J^nd from 1654 until his death was president of Harvard 
College, as the successoi of the first president Henry Dunster 
(c 1612-1659) He died on the 19th of Jebruary 1672 By 
his sermons and his writings he exerted a great influence in 
colonial Massachusetts, and according to Mather was “ a most 
incomparable scholar ” His writings include The Plant 
Doctrine of the Justification of a dinner tn the Sight of God (1659) 
and Anttsynodalta Sertpta Americana (1662) His son, Isaac 
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Chauncy (1632-1712), who removed to England, was a volu- 
minous writer on theological subjects 

There art biographical •iketches of President Chauncy m Cotton 
h Magnaha Americana [iA^ndon 1702) and in \\ C 

Fowler s Memuttals of the Chauncys, tncludtng Prestdent Chauncy 
(Boston 1858) 

President Chauncy’s great - grandson, Charles Chaijnc\ 
(1705-1787), a prominent American theologian, was born in 
Boston, Massachusetts, on the ist of January 1705, and gradu- 
ated at Harvard 11117 21 In 1727 he was chosen as the coUca^ue 
of Thomas Foxcroft (1697 1769) in the pastorate of the First 
Church of Boston, continuing as pastor of this ( hurch until his 
death At the time of the “ Creat Awakening ” of 1740 1743 and 
afterwards, Chauncy was the leader of the so-called “ Old Light ” 
party m New England, which strongly condemned the White- 
fieldian revival as an outbreak of emotional extravagance IIis 
views were ably presented m his sermon Enthusiasm and m his 
Seasonable Thoughts on the State of Religion in New England 
(1743), written in answer to Jonathan Fdwards’s Some Thoughts 
Concerning the Present Revival of Religion in New England (1742) 
He also took a leading part in opposition to the projected estab- 
lishment of an Anglican Episcopate m America, and before and 
during tlie American War of Independence he ardently sup- 
ported the whig or patriot party lJieologic.ilIy he has been 
classed as a precursor of the New England Unitarians He died 
in Boston on tlie loth of lebruary 1787 Ills publications in- 
clude Compleai Vino of Episcopacy, as Exhibited in the Fathers 
of the C kristian C hurch, until the close of the Second Century (1771), 
Salvation of All Men, Illustrated and Vindicated as a Scripture 
Doctrine (1782), The Mystery Hid from Ages and Generations 
made manifest by the Gospel- Revelation (1785), and Five Dis- 
Sfrtations on the Tall and its ( onsequences (1785) 

See P L Ford s privati ly jiruitcd Dtbhothera Chaum ana (Brook 
lyn N Y 1884) and \\ illiston Walker s I cn Sew England Leadtrs 
(New York ii>oi) 

CHAUNY, a town of northern trance in the department of 
Aisne, 19 m b by W of St Quentin b} rail Pop (1906) 
10,127 The town is situated on the Oise (which here becomes 
navigable) and at the junction of the ( anal of St Quentin with the 
lateral canal of the Oist, and crimes on an active tride It 
contains mirror-polishing works, subsidiary to the mirror-works 
of St (mbain, chemical works, sugar manufactories, metal 
foundries and breweries Chauny was the scene of much hghting 
in the Hundred \ ears’ War 

CHAUTAUQUA, a village on the west shore of Chautauqua 
Lake in the town of Chautauqua, Ch lutauqua countv , New \ ork, 
USA Pop of the town (1900), 3590, (1Q05, state census) 
3505 , of the village (1908) about 750 The lake is a beautiful 
body of water over i ^oo ft above sea-level, 20 m long, and 
from a few hundred yards to 3 n\ m width The town of Chau- 
tauqua IS situated near the nortli end and is within easy reach 
by steamboat and electric car connexions with the mam railwavs 
between the eist and the west The town is known almost solelv 
as being the permanent home of the Chautauqua Institution, a 
system of popular education founded in 1874 by Lewis Miller 
(i82c)-i 899) of Akron, Ohio, and Bishop John H \ intent 
(b 1832) The village, covering about three hundred acres of 
land, IS carefully laid out to provide for the work of the 
Institution 

I he Chautauqua Institution began as a Sunday-school 
Normal Institute and for nearly a quarter of a century the 
administration was in the hands of Mr Miller, who was responsible 
for the business management, and Bishop Vincent, who was 
head of the instruction department 1 hough founded bv 
Methodists, m its e,irliest years it became non-sectarian and has 
furnished a meeting-ground for members of all sects and de- 
nominations At the very outset the activities of the assembl> 
were twofold (1) the conducting of a summer school for 
Sunday-school teachers, and (2) the presentation of a series of 
correlated lectures and entertainments Although the move- 
ment was and still is primarily religious, it has always been 
assumed that the best religious education must necessarily take 
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advantage of the best that the educational world can afford m 
the literatures, arts and sciences The scope of the plan rapidly 
broadened, and m 1879 a regular group of schools with graded 
courses of study was established At about the same time also 
the Chautauqua Literary and Scientific Circle, providing a 
continuous home-reading system, was founded Ihe season 
lasts during June, July and August In 1907 some 325 lectures 
concerts, readings and entertainments were presented by i 
group of over 190 lecturers, readers and musieians, while at the 
same tune 200 courses m the summer schools were offereel by a 
faculty of instructors drawn from the leading colleges and 
normal schools of the country 

The ( hautauqua movement has had an immense influence on 
education m the United States, an influence which is es|)eciallv 
marked m three directions (1) m the establishment of about 
300 local assemblies or “fhautauquas ’ in the United States 
patterned after the mother Chautauqua , (2) in the promotion 
of the idea of summer education, which has been followed b\ 
the founding of summer schools or sessions at a large number 
of American universities, and of various special summer schools, 
such as the Catholic Summer School of America, with head 
quarters at Cliff Haven, Ointon countv. New York, and the 
Jewish ( hautauqua Society, woth heidquarters at Buffalo, N Y 
and (3) m the establishment of numerous correspondem e scIkxiIs 
patterned in a general way after the svstem providid bv the 
Chautauqua Literary and Scientific Circle 

See John Itevl \ inccnt The Chautauqua Moicment (Boston iHSO^ 
and Frank L Bra\ A Reading fournev through Chautauqua (( hicago 
1005) 

CHAUVELIN, BERNARD FRANCOIS, Makqlis df (1766- 
1832) I rench diplomatist and administrator Though m ester of 
the king’s wardrobe in 1789, he joined in the Revolution He 
served m the army of Flanders, and then was sent to London 
in February 1792, to induce England to remain neutral in the 
war which was about to break out between Prance and ‘ the 
king of Bohemia and Ilungan ’ He was well received at first, 
Ixit after the roth of August 1792 he was no longer officialh 
recognued at court, and on the execution of Lotus XV^I (2rst of 
Januarv' 1793) he was given eight days to leave England After 
an unsuccessful embassy m luscanv, he was imprisoned is i 
suspect during the Terror but freed after the qth Ihermidnr 
Under Napoleon he bei amt a memb r of the council of state and 
from 1812 to 1814 he governed Catalonu under the title of 
mtendant-general being charged to win over the Cataloniins 
to King Joseph Bonaparte He remained in private life during 
the Restoration and the Hundred Divs In 1816 he was elected 
deputv , and spokt in fav our of libertv of the press and extension 
of the fram hist Though he was igain deputy in 1827 he plaved 
no part in public affairs and resigned m 1829 

S( ( C I’lHiin la Mi'isioii dt JalU\taiid ( Lotidtt'. eu 
(Pins i8S<)) 

CHAUVIGNY, a town of western France, m the depaitmcnl 
of Vbenne, 20 m F of Puitierb by rail Pup (1906) 2^26 Tht 
town IS finelv bitualed overlooking the Vienne and a small 
torrent, and has two mteresUng Romanesque churtlicb, both 
restoreel in modern times There are also rums of a chateau of 
the bishops of Poitiers, and of other stiong holds Near Chau- 
vignv IS the curious bone-cavern of Jioux, the entrance to which 
is fortified by large blocks of stone The town carries on lime- 
burnmg and plaster-manufacture, and there are stone (jiiarnts 
m the vKinitv Trade is in wool and feathers 

CHAUVIN, Etienne (1640-1725), French Protestant divine, 
was born at Nimes on the i8th of Vpnl 1640 At the rcvocition 
of the 1 diet of Nantes he retired to Rotterdam, where he wvs for 
some years preacher at the Walloon church , m 1695 the elector 
of Brindenburg appointed him pastor and professor of philo 
sophv , and later inspector of the Trench college it Berlin, when 
he enjoyed considerable reputation as a represent it ivt of 
CartLsianism and as a student of phvsics His pruuipal work 
is a laborious Lexicon Rationale, stve Thesaurus Phdosophicus 
(Rotterdam, 1692 , new and enlarged edition, Leuwarden, 1713) 
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He also wrote Theses de CogniHone Dei (1662), and started the 
Nouveau Journal des Savam (1694-1698) 

Sef L inil E Haa" La France ProUstnnte vol iv (1884) 
CHAUVINISM, a term for unreasonable and exaggerated 
patriotism, the French equivalent of “Jingoism” I he word 
originally signified idolatr> of Napoleon, being taken from a 
much-wounded veteran, Nicholas Chauvin, who, by his adoration 
of the emperor, became the type of blind enthusiasm for national 
military glory 

CHAUX DE PONDS, LA, a large industrial town m the Swiss 
canton of Neuchatel It is about 19 m by rail N W of Neuchatel, 
and stands at a height of about ^255 ft in a valley (5 m long) 
of the same name in the Jura Pop (1900) 35,968 (only 13,659 
in 1850), (1905) 58,700, mainlv French-speaking and Pro- 
testants, of the 6114 “(atholics” the majority are “Old 
Catholics ” It IS a centre of the watch-making industry, especi- 
ally of gold watch cases , about 70 % of those manufactured 
in Switzerland are turned out here In 1900 it exported watches j 
to the value of nearly £3,000,000 sterling There is a school of 
industrial art (engraving and enamelling watch cases) and a 
school of watch-making (including instruction in the manufacture 
of chronometers and other scientific instruments of precision) 
It boasts of being le plus gros village de I’ Europe, and certainly 
has preserved some of the features of a big village Leopold 
Robert (1794-1835), the painter, was born here (W A B C ) 
CHAVES, a town of northern Portugal, in the district of Villa 
Real, formerly included in the province of Traz os Montes , 

8 m S of the Spanish frontier, on the right bank of the river 
lamega Pop (1900) 6388 Chaves is the ancient Aquae 
hlaviae, famous for its hot saline springs, which are still m use 
A fine Roman bridge of 18 arches spans the Famega In the 16th 
( enturv Chaves contained 20,000 inhabitants , it was long one of 
the principal frontier fortresses, and in fact derives its present 
name from the position which makes it the “ keys,” or chaves, of 
the north One of its churches contains the tomb of Alphonso I 
of Portugal (1139-1185) In 1S50 the town gave the title of 
marquess to Pinto da Fonseca, a leader of the Miguehte party 
CHAZELLES, JEAN MATHIEU DE (1657-1710), French 
hydrographer, was born at Lyons on the 24th of July 1657 
He was nominated professor of hydrography at Marseilles in 
1685, and in that capacity carried out various coast surveys In 
1693 he was engaged to publish a second volume of the Neptune 
frattfais, which was to include the hjdrography of the Mediter- 
ranean For this purpose he visited the Levant and Egypt 
When in Egypt he measured the pyramids, and, finding that 
the angles formed by the sides of the largest were in the direction 
of the four cardinal points, he concluded that this position must 
have been intended, and also that the poles of the earth and 
meridians had not deviated since the erection of those structures 
He was made a member of tlu \cademy m 1695, and died in 
Pans on the i6th of January 1710 
CHEADLE,a town in the \ltnncham parliamentary division 
of Cheshire, England, 6 m S of Manchester, included in the 
urbin district of Cheadle and Gatley Pop (1901) 7916 This 
IS one of the numerous townships of modern growth which fringe 
the southern boundarus of Manchester, and practically form 
suburbs of that city Stockport lies immediately to the east 
1 he name occurs in the formerly sep irate villages of Cheadle 
Hulmc, Cheadle Bulkeley and Cheadle Moseley There are 
cotton printing and bleaching works in the locality The parish 
t hurch of St Giles, ( headle, is Perpendicular, containing an altar- 
tomb ot the 1 5th century for two knights 
CHEADLE, a market town in the I^eek parliamentary divi- 
sion of Staffordshire, England, 13 m N E of Stafford, and 
the terminus of a branch line from Cresswell on the North 
Staffordshire railway Pop (1901) 5186 The Roman Catholic 
(hurch of St Giles, with a lofty spire, was designed by Pugin 
and erected in 1846 The interior is lavishly decorated There 
are considerable collieries in the neighbourhood, and silk and 
tape works m the town In the neighbouring Froghall distrnt 
limestone is quarried, and there are manufactures of copper 
In Cheadle two fairs of ancient origin are held annually 


CHEATING, “ the fraudulently obtaining the property of 
another by any deceitful practice not amounting to felony, which 
practice is of such a nature that it directly affects, or may 
directly affect, the public at large ” (Stephen, Digest of Criminal 
Law, chap xl § 367) Cheating is either a common law or 
statutory offence, and is punishable as a misdemeanour An 
indictment for cheating at common law is of comparatively rare 
occurrence, and the statutory crime usually presents itself in the 
form of obtaining money bv false pretences {qv) 1 he word 
“ cheat ” is a variant of “ escheat," t e the reversion of land to 
a lord of the fee through the failure of blood of the tenant 
The shortened form “ cheater ” for “ escheator ” is found early 
in the legal sense, and chetynge appears in the Promptonum 
Parvulorum, c 1440, as the equivalent of confiscatio In the 
i6th century “ cheat ” occurs in vocabularies of thieves and other 
slang, and in such works as the Use of Dice-Play (1552) It is 
frequent in Thomas Harman’s Caveat or Warentng for J aga- 
bones {1’^6’j), in the sense of “ thing,” with a descriptive word 
attached, e g smeltng chete =» nose I n the tract Mthil M umchance, 
hts Discover le of the Art of Cheating, doubtfully attributed to 
Robert Greene (1560-1592), we find that gamesters call thtm- 
selves cheaters, “ borrowing the term from the lawyers ” Ihe 
sense development is obscure, but it would seem to be due to the 
extortionate or fraudulent demands made by legal “ escheators ” 
CHEBICHEV, PAFNUTIY LVOVICH (1821-1894), Russian 
mathematician, was bom at Borovsk on the 26th of May 1821 
lie was educated at the university of Moscow, and m 1859 
became professor of mathematics in the university of St Peters 
burg, a position from whiih he retired in 1880 He was chosen 
a correspondent of the Institute of France in i860, and succeeded 
to the high honour of associi Stranger in 1874 He was also a 
foreign member of the Royal Society of London After N I 
Lobachevskiy he probably ranks as the most distinguished 
mathem itician Russia has produced In 1841 he published a 
valuable paper, “ Sui la convergence de li se'ne cic Fayloi, ’ in 
Crelle's Journal His best-known papcis, however, deal with 
prime numbers , in one of these (“ bur les nomlires premiers,” 
1850) he established the existence of limits within which must 
be comprised the sum of the logarithms of the primes inferior 
to a given number Anothc r question to w hich he devoted much 
attention was that of obtaining rectilinear motion bv linkage 
The parallel motion known by his name is a three-bai linkage, 
which gives a ver> dose approximation to exact rectilinear 
motion, but m spite of all his e fforts he failed to devise one that 
produced absolutely true rectilinear motion At last, indeed hi 
came to the < (inclusion that to do so was impossible, and in tli it 
conviction set to work to find a rigorous proof of the impossibilitv 
While he was engaged on this task the desired linkage, which 
moved the highest admiration of J J bylvester, was discovered 
and exhibited to him by one of his pupils, named Lipkin, who, 
however, it was afterwards found, had been antieipated by 
A Peaucelher thchichev further constructed an instrument 
for drawing large circles, and an arithmetical machine with 
continuous motion His mathematical writings, which account 
for some forty entries in the Royal Society’s catalogue of scien- 
tific papers, cover a wide range of subjects, sue h as the theory of 
probabilities, quadratic forms, theory of integrals, gearings, the 
construction of geographical maps, &c He also published a 
Traits de la theone des nombres He died at St Petersburg on 
the 8th of December 1894 

CHEBOYGAN, a city and the county-seat of Cheboygan 
county, Michigan, USA, on South Channel (between l^kes 
Michigan and Huron), at the mouth of Cheboygan river, in the 
N part of the lower peninsula Pop (1890) 6235 , (1900) 
6489, of whom 2101 were foreign-born, (1904, state census) 
6730 It is served by the Michigan Central and the Detroit 
Mackinac railways, and by steamboat lines to Chicago, Mil- 
waukee, Detroit, bault Ste Mane, Green Bay and other lake 
ports , and is connected by ferrv with Mackinac and Pomte aux 
Pins During a great part of the y ear small boats ply between 
Cheboygan and the head of Crooked I ake, over the “ Inland 
Route ” Cheboygan is situated in a fertile f irming region, for 
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which It IS a trade centre, and it has lumber mills, tanneries, 
paper mills, boiler works, and other manufacturing establish- 
ments The water-works are owned and operated by the munici- 
pality Ihe city, at first called Duncan, then Inverness, and 
finally Cheboygan, was settled in 1846, incorporated as a village 
in 1871, reincorporated in 1877, and chartered as a city in 
1889 

CHECHENZES, Tciiftchi-n, or Khists (Ktsit), the last being 
the name bv which they are known to the Georgians, a people 
of the eastern Caucasus occupying the whole of west DaghesUin 
They call themselves Nakhtche, “ people ” A wild, fierce people, 
they fought desperately against Russian aggression in the 18th 
century under Daud Beg and Oman khan and Shamyl, and m 
the 19th under Khazi-Mollah, and even now some are indt- 
pendent in the mountain districts On the surrender of the 
chieftain Shimyl to Russia m 181^9 numbers of them migrated 
into Armenia In ph\sique the fhechenzts resemble the tii- 
eassians, and have the same haughtiness of carnage They are 
of a generous temperament, ver\ hospitable, but quick to re- 
venge Ihey are fond of fine clothes, the women wearing rich 
robes with wide, pink silk trousers, silver bracelets and yellow 
sandals Iheir houses, however, are mere hovels, some dug 
out of the ground, others formed of boughs and stones Before 
their subjection to Russia the> were remarkable for their inde- 
pendence of spirit and love of freedom Isverybodv was equal 
and they had no slaves except prisoners of war Government 
in each commune was by popular assembl), and the adminis- 
tration of justice was in the hands of the wronged Murder and 
robbery with violence could be expiated only by death, unless 
the criminal allowed his hair to grow and the injured man 
consented to shave it himself and take an oath of brotherhood 
on the Koran Otherwise the law of vendetta w'as fulH earned 
out with curious details The wronged man, wrapped in a white 
woollen shroud, and carrying a com to serve as payment to a 
priest for s lying the prayers for the dead, started out in search 
of his cnem) When the offender wes found he must fight to a 
finish A remarkable custom among one tribe is that if a 
betrothed man or woman dies on the eve of her wedding, the 
marriage ceremony is still performed, the dead being formally 
united to the living btfoie witnesses, the father, in case it is the 
girl who dies, never Diling to pav her dowry Ihe religion of 
the Chechenzes is Mahommedanism, mixed, however, with 
C hristian do( trines and observ ances Three churches near Kistin 
in honour of St George and the Virgin arc visited us places of 
pilgrimage, and rams are there offered as sacrifices The 
Chcchenzes number upwards of 200,000 Ihey speak a distinct 
language, of which there are said to be twenty separate dialects 

Sip Frncst C Innter Recherche’! amhfopologtqua dam le Caucase 
(Lyon 1885-1887) D G Brinton Races of Man (i8go) Hutchinson 
7 tvtrtg Race! of Mankind (I ondon lyoi) 

CHECKERS, the name by which the game of draughts {q v) 
IS known in America The origin of the name is the same as that 
of “ chess ” {q v ) 

CHEDDAR, a small town in the Wells parliamentarv division 
of Somersetshire, England, 22 m S W of Bristol by a branch 
of th( (ireat Western railway Pop (1901) 1975 Ihe town, 
with Its Perpendicular church and its picturesque market-cross, 
lies below the south-western face of the Mendip Hills, which rise 
sharply from 600 to 800 ft To the west stretches the valley of 
the river Axe, broad, low and flat A fine gorge opening from 
the hills immediately upon the site of the tow'n is known as 
C heddar cliffs from the sheer walls which flank it , the contrast 
of Its rocks and rich vegetation, and the f ills of a small stream 
traversing it, make up a beautiful scene admired by many 
visitors Several stalactitical caverns are also seen, and pre- 
historic British and Roman relics discovered in and near them 
are preserved in a small museum The two caverns most fre- 
quently visited are called respectively Cox s and Gough’s m 
each, but especiallv in the first, there is a remarkable collection 
of fantastic and beautiful stalactitical forms I here are other 
caverns of greater extent but less beauty, but their extent is not 
completely explored The remains discoy^ercd in the caves gi\ c 


evidence of British and Roman settlements at Cheddar {Cedre, 
Chedare), which was a convenient trade centre ihe manor of 
Cheddar was a roval demesne in Saxon times, and the witenage- 
mot was held there in 966 and 968 It yvas granted by John m 
1204 to Hugh, archdeacon of Wells, who sold it to the bishop of 
Bath and Wells in 1229, whose successors were oycrlords until 
1553, when the bishop granted it to the king It is now owned 
by the marquis of Bath By a charter of 12 extcnsiy c liberties 
in the manor of Cheddar were granted to Bishop Jocclmc, who 
by a charter of 1235 obtaintd the right to hold a weekly market 
and fair By a charter of hdward III (1337) (hiddar yvas 
removed from the kings forest of Mendip The markit was 
discontinued about 1690 lairs are now held on the 4th of M \y 
and the 29th of ()( tober under the original grants Ihe name 
of Cheddar is given to a well-known species of cheese (see Daikv ), 
the manufacture of which began m the 17th century in the 
town and neighbourhood 

CHEDUBA, or Man-aung, an island in the Bay of Bengal, 
situated 10 m from the (oast of Arakan, between 18"^ 40' and 
18° 56' N lat , and between 93° 31' and 93'^' 50' h long It 
forms part of the Kyaukjnu district of Arakan It extends 
about 20 m m length from \ to S , and 17 m from L to W , 
and Its area of 220 sq m supports a population of 26,899 (m 
1901) The channel between the isl md and the mainland is 
navigable for boats, but not for large vessels 1 he surface of the 
interior is nehlv div crsified by hill and el ile, ind in the southern 
portion some of the heights exceed a thousand feet in elevation 
There are various indications of former volcanic activity, and 
along the coast are earthy cones covered with green sward, from 
which issue springs of muddv water emitting bubbles of gas 
topper, iron and silver ore have been discovered, but the 
island IS chiefly noted for its petroleum wells, the oil derived 
from which is of excellent qu ility, and is extensively used in the 
composition of paint, as it preserves wood from the ravages of 
insects Timlier is not abundant, but the gamboge tree and 
the wood oil tree arc found of a good size Tobaeco, cotton, 
sugar-cane, hemp and indigo are grown and the staple article 
IS rice, which is of superior quality and the chief article of export 
I he inhabitants of the island aie mainh Maghs (heduba fell 
to the Burmese m the latter pait of the i8th century 1 roni 
them It was captured in 1824 by the British, whose possession 
of it was confirmed in 1826 by the treaty concluded with the 
Burmese at Yandaboo 

CHEERING, the uttering or making of sounds encouraging, 
stimulating or exciting to .letion, indicating approval or acclaim 
mg or welcoming persons, announcements of events and the 
like The word “cheer meant originally face, countenance, 
expression, and came through the O Fr into Mid hng in the 
13th century from the low lat eara head, this is generally 
referred to the Gr hupn Cara is used by the 6th century poet 
I'lavius Cresconius (onjipus, “ Postquam vcncrc verendam 
(aesaris ante earam {In Landem JnsUni Mtnorn) “Cheer 
was at first qualified with epithets, both of joy and gladness and 
of sorrow compare “She thanked Dyomede for alle his 
gode cheic ’ (Chaucer, Troylta) with “If they smg tis 

with so dull a eheere ’ (Shakespeare, Sonntii, xevii ) An early 
transference m meaning was to hospitality or entertainment, 
and hence to food and drink, ‘ good cheer ’ The sense of a 
shout of encouragement or applause is a late use Defoe (6 aptain 
Single ton) speaks of it as a sailor’s word, and the meaning does 
not appear m Johnson Of the different words or rather sounds 
that are used in cheering ‘ hurrah,’ though now generally 
looked on as the typical British form ol cheer, is found in various 
forms in German, Scandinavian Russiin (ura), French {hoiira) 
It is probably onomatopoeic in origin some connect it with 
such words as ‘ hurry ’ “ whirl ’ , the meaning would then be 
“haste,” to encourage speed or onset in battle Ihe English 
“hurrah” was piceedcd bv' “huzzi” stated to be a sailor’s 
word, and generally connected with “ hceze,” to hoist, probably 
being one of the cries that sailors use when lujulmg or hoisting 
The (lerman hoch seen in full in hoih lebe der Kaner, Ac , the 
Erench vive, Italian and Spanish vu<a, cwtva, are cries rather 
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of acclamation than encouragement The Japanese shout 
battzai became familiar during the Russo-Japanese War In 
reports of parliamentary and other debates the insertion of 
“ cheers ” at any point in a speech indicates that approval was 
shown by members of the House by emphatic utterances of 
“hear hear” Cheering may be tumultuous, or it may be 
conducted rhythmically by prearrangement, as in the case of 
the “ llip-hip-hip ’ by way of introduction to a simultaneous 
“ hurrah ” 

Rhythmical cheering has been developed to its greatest 
extent m America in the college yells, which may be regarded as 
a development of the primitive war-cr> , this custom has no 
real analogue at English schools md universities, but the New 
Zealand football team m 1907 familiarized English crowds at 
their matches with a similar sort of war-crv adopted from the 
Maoris In American schools and colleges there is usually one 
cheer for the institution as a whoh and others for the different 
classes The oldest and simplest are those of the New England 
colleges The original yells of Hvrvard and Yale are identical 
m form, lieing composed of rah (abbreviation of hurrah) nine 
times repeated, shouted in unison with the name of the university 
at the end The Yale cheer is given faster than that of Harvard 
Many institutions have several different yells, a favounte 
variation being the name of the college shouted nine times in a 
slow and prolonged manner The best known of these variants 
IS the Yale cheer, partly taken from the Fro^s of Aristophanes, 
which runs thus 

‘ BrtkcKcktx ko A\ ko \x 
Brckekcki x ko 4 x ko ix 
O 6p O 6p parabaloO 
Y lU \ dc ale 

Rih rah rih rih rah rah rah rah rah, 

Yale' Yale' \ale' 

The regular cheer of Princeton is 

‘ 11 ray h ray h rav tiger 
Siss boom ih I’nntdont 

This IS expanded mto tlie “ triple cheer ” 

H ray h ray h ray 
Tigir tiger tiger 
Siss siss siss 
Boom boom boom 
\ h ih ah 

Prmcetdn Punceton Prmet ton ! 

The “ railroad cheer ” is like the foregoing, but begun very 
slowly and broadly, and gradually accelerated to the end, which 
is (numiated as fast as possible Many cheers are formed 
like that of Toronto University 
‘\a1s1t3? varsity? 

Varsity (spelled) 

\ aRbIT Y (spelled stacia(o) 

V ir bl ty 

Rah lah lah ' 

Another variety of yell is illustrated by that of the School 
of Practical Science of Toronto University 

\Mio are we > Can t you guess 
We are from tlu S P S 1 

The cheer of the United States Naval Academv is an imita- 
tion of a nauticvl syren I he Amherst cheer is 

\niherst ' \mherst ! Amh< rst ' R ih ! Rah ' 

/Vniiierst ' Rah ! Rah ! 

Rui! Rah' Rah I Rah! Kill! Rvh ' Amherst' 

Besides the cheers of individual institutions there are some 
common to all, generally used to compliment some successful 
athlete or populir professor One of the oldest examples of 
these personal c hcers is 

‘ Who was ( iorge W ishington ^ 

First in war 
First in peace 

I list 111 the hcikrts of Ins countrymen 

followed by a stamping on the floor in the same rhythm 

College yells ar^ used particularly at athletic contests In 
any large college there are several leaders, chosen by the students, 
who stand in front and call for the different songs and cheers. 


directing with their arms in the fashion of an orchestral con- 
ductor This cheering and singing form one of the distinctive 
features of inter-eollegiate and scholastic athletic contests in 
America 

CHEESE (Lat caseus), a solidified preparation from milk, the 
eS'lential constituent of which is the proteinous or nitrogenous 
substance casitn All cheese contains m addition some proportion 
of fatty matter or butter, and in the more valuable varieties the 
butter present is often greater in amount than the casein C hecse 
being thus a compound substance of no definite composition is 
found in commerce of many different varieties and qualities , 
and such qualities are generally recognized by the names of the 
localities in which they are manufactured The principal dis- 
tim turns arise from differences in the composition and condition 
of the milk operated upon, from variations m the method of 
preparation and curing, and from the use of the milk of other 
animals besides the cow, as, for example, the goat and the ewe, 
from the milk of both of which cheese is manufactured on a 
commercial scale For details about different cheeses and cheese- 
making, see Dairy From the Urdu chtz (“ thing ”) comes the 
slang expression ‘ the cheese,” meaning ‘ the perfect thing,” 
apparently from Anglo-Indian usage 

A useful summary of the history and manufacture of all sorts of 
chetses undtr their different namis is given in Bulletin 105 of tliu 
Bureau of Animal Industry (United States Dep of Agriculture) 

\ anelies of Chttii by C F Doanc and H W L-awson (Waslungton, 
1008) 

CHEESE CLOTH, the name given to cloth, usually made from 
flax or tow yarns, of an open character, resembling a fine riddle 
or sieve, used for wrapping t heese A finer quality and texture 
IS made for women’s gowns A similar cloth is used for msido 
linings in the upholstery trade, and for the ground of embroidery 

CHEETA (Chita), or Hunitng-I eopard (C ynaelurus jubatus, 
formerly known as Gueparda jubata), a member of the family 
Feltdae, distinguished by its claws being only partially retractile 
(see Carnivora) The chceta attains a length of 3 to 4 ft , 
It IS of a pale fulvous colour, marked with numerous spots of 
black on the upper surface and sides, and is nearly white beneath 
Ihe fur IS somewhat crisp, altogether lacking the sleekness which 
tharicten/es the fur of the typical cats, and the tail is long and 
somewhat bushy at the extremity In confinement the cheeta 
soon becomes fond of those who are kind to it, and gives evidence 
of Its attachment in an open, dog-hke manner The cheeta is 
found throughout Africa and southern Asia, and has been em- 
ployed for centuries in India and Persia in hunting antelopes 
and other game According to Sir W Jones, this mode of 
hunting originated with Hushing, king of Persia, 865 bc , and 
afterwards became so popular that certain of the Mongol 
emperors were in the habit of being accompanied in their sport- 
ing expeditions by a thousand hunting leopards In prosecuting 
this sport at the present day the cheeta is conveyed to the fielcl 
in a low car without sides, hooded and chained like huntmg- 
birds in f urope in the days of falconry When a herd of deer 
or antelopes is seen, the car, which bears a close resemblance to 
the ordinary vehicles used by the peasants, is usually brought 
within 200 vds of the game before the latter takes alarm , the 
cheeta is then let loose and the hood removed from its eyes No 
sooner does it see the herd, than dropping from the car on the side 
I emote from its prev, it approaches stealthily, making use of 
whatever means of concealment the nature of the ground permits, 
until observed, when making a few gigantic bounds, it generally 
arrives in the midst of the herd and brings down its victim with 
a stroke of its paw The sportsman then approaches, draw s off 
a bowl of the victim’s blood, and puts it before the cheeta, which 
is again hooded and led back to the car Should it not succeed 
in reaching the herd in the first few bounds, it makes no further 
effort to pursue, but retires seemingly dispirited to the car In 
Africa the chceta is only valued for its skin, which is worn by 
chiefs and other people of rank It should be added that in 
India the name cheeta (chita) is applied also to the leopard 

CHEFFONIER, properly Chiffonier, a piece of furniture 
differentiated from the sideboard by its smaller size and by the 
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enclosure of the whole of the front by doors Its name (which 
comes from the French for a rag-gatherer) suggests that it was 
originally intended as a receptacle for odds and ends which had 
no place elsewhere, but it now usually serves the purpose of a 
sideboard It is a remote and illegitimate descendant of the 
cabinet , it has rarely been elegant and never beautiful It was 
one of the many curious developments of the mixed taste, at 
once cumbrous and bizarre, which prevailed in furniture durmg 
the Empire period in England The earliest cheffoniers date 
from that time , they are usually of rosewood — the favountc 
timber of that moment , their “ furniture ” (the technical name 
for knobs, handles and escutcheons) was most commonly of 
brass, and there was very often a raised shelf with a pierced brass 
gallery at the back The doors were well panelled and often 
c (Iged with brass-beading, while the feet were pads or claws, or, 
m the choicer examples, sphinxes m gilded bronze Cheffoniers 
are still made in Fngland in cheap forms and in great number 

CHEH'KIANG, an eastern province of China, bounded N b> 
the province of Kiang-su, h by the sea, S by the province of 
Ini-kien, and W by the provinces of Kiang-si and Ngan-hui 
It occupies an area of about 36,000 sq m ,and contains a popu- 
lation of 11,800,000 With the exception of a small portion of 
the great delta plain, which extends across the frontier from the 
province of Kiang-su, and in which are situated the famous 
titles of Hu ( how, Ka-hing, Hang-chow, Shao-Sing and Nmg-po, 
the province forms a portion of the Nan-shan of south-eastern 
( hina, and is hillv throughout Ihc Nan-shan ranges run 
through the ccntic of the province from south-west to north- 
east, and divide it into a northern portion, the greater part of 
which IS drained by the Isien-t'ang-kiang, and a southern 
portion which is chiefly occupied by the Ta chi basin The 
valleys enclosed between the mountain ranges are numerous, 
feitile, and for the most part of exquisite beauty The hilly 
portion of the province furnishes large supplies of tea, and in the 
plain which extends along the coast, north of Ning-po, a great 
quantity of silk is produced In minerals the province is poor 
Coal and iron are occasionally met with, and traces of copper 
ore are to be found in places, but none of these minerals exists 
in sufficiently large deposits to make mining remunerative I he 
l^rovinee, however, produces cotton, nee, ground-nuts, wheat, 
indigo, tallow and beans m abundance Ihe principal cities 
are Hang-chow, which is famed for the beautv of its surroundings, 
Nmg-po, which has been frequented by foreign ships ever since 
the Portuguese visited it m the i6th century, and Wenchow 
Opposite Ning-po, at a distance of about <50 m , lies the ishnd of 
( husan, the largest of a group bearing that general name This 
Island is 21 m long, and about 50 m m circumference It is 
very mountainous, and is surrounded by numerous islands and 
islets On Its south side stands the walled town of ling-hai, 
in front of which is the principal harbour The population is 
returned as 50,000 

CHEKE, SIR JOHN (1514-1557), English classical scholar, 
was the son of Peter Cheke, esquirc-bedell of Cambridge Univer- 
sity He was educated at St John’s College, Cambridge, where 
he became a fellow m 1529 While there he adopted the prin- 
ciples of the Reformation His learning gained him an exhibition 
from the king, and in 1540, on Henry VIII ’s foundation of the 
reguis professorships, he was elected to the chau: of Greek 
Amongst his pupils at St j ohn’s were Lord Burghley, who married 
Cheke’s sister Mary, and Roger Ascham, who in The School- 
master gives Chtke the highest praise for scholarship and 
character Together with Sir Thomas Smith, he introduced 
a new method of Greek pronunciation very similar to that com- 
monly used in England in the 19th century It was strenuously 
opposed in the University, where the continental method 
prevailed, and Bishop Gardiner, as chancellor, issued a decree 
against it (June 1542) , but Cheke ultimately triumphed On 
the loth of July 1554, he was chosen as tutor to Prince Edward, 
and after his pupil’s accession to the throne he continued his in- 
structions Cheke took a fairly active share m public life , he 
sat, as member for Bletchingley, for the parliaments of 1 547 and 
1552-1553 , he was made provost of King’s College, Cambridge 


(April I, 1548), was one of the commissioners for visiting that 
university as well is Oxford and Eton, and was appointed with 
seven divines to draw up a body of laws for the governance 
of the church On the iith of October 1551 he was knighted , 
in 1553 he was made one of the secretaries of state, and sworn 
of the privy council His zeal for protestantism induced him 
to follow the duke of Northumberland and he filled the office 
of secretary of state for I adv Jane Grey during her nine days’ 
reign In consequence Marv threw him into the Tower (July 27, 
1553), and confiscated his wealth He was, however, released 
on the 13th of September 1554, and granted permission to travel 
abroad He went first to Basel, then visited Italy, giving 
lectures in Greek at Padua, and finally settled at btrasshurg, 
teaching Greek for his living In the spring of 1556 he visited 
Brussels to see his wife , on his way back, between Brussels and 
Antwerp, he and Sir Peter tarew were treacherously seized 
(May 15) by order of Philip of Spain, hurried over to England, 
and imprisoned in the Tower Cheke was visited by two priests 
and bv Dr John Fcckenham, dean of St Paul s, whom he had 
formerly tried to convert to Protestantism, and, terrified by a 
threat of the stake, he gave way and was received into the Church 
of Rome by Cardinal Pole, being cruelly forced to make two 
public recantations Overcome with shame, he did not long sur- 
vive, but died m London on the 13th of September 1557, carry- 
ing, as T Fuller says {Church History), “ God s pardon and all 
good men s pity along with him ” About 1547 Cheke married 
Mary, daughter of Richard Hill, sergeant of the wine (illar to 
Henrv VllI , and by her he had three sons The descendants 
of one of these, Henry, known only for Ins translation of an 
Italian morality plav Freewyl {Tragedto del Ltbero Arbilno) by 
Nign de Bassano, settled at Pyrgo in Essex 

Ihoinas Wilson in the epistle picftxtd to his transl ition of the 
Oiynthuies of Demosthenes (1570) has a loiiK and most intuicsting 
eulogy of Clukc and Tfioina.s Nash m To the (tt-nllentcn i^tHcitnls 
prtfixtd to Robert Crcencs Menaphon (158c}) calls him the 
Exchequer of elcxpience Sir Ihon Cheke a man of men siipcr- 
naturaJly tiadcd in all tongues Man% of C heke s woiks arc still 
in MS somt hd\t bttn altogether lost One of tht most inteicsting 
fiom a historic il point of view is the Hurt of *^tdUi<ni how greuiotts 
it ti to a Cotnnnnuuilth (1540) writtm on the occasion of Kot s 
rcbclhon republished m isfiq i';76 and 1641 on the last occasion 
with a life of the author by (»erard 1 angbaine Otheis arc D 
Joatnns Lhry soitomi Iwtniltae duae (1543) D Jot nms Chniosioini de 
proiidentui Dci (1545) J he Ooiptl ate rdiug to *>t Matthiic 
tran’^lated {c 1550 td Janus Goodwin 1S43) De nhitu Martini 
Hucen {1551) (Ten \T s) de Apparaiit helluo (Basel isst but 
dedicated to Henry VIII 1544) Carmen llenncum aut cpttaphium 
in Antomum Denetum (1551) Dt pronuntiutwue Graecae Itn^iuie 
(Basel 1555) He also tr inslated several Greek woiks and ketuicd 
admirably upon Demosthenes 

His Life was written bv John Strype (1821) additions by J 
Gough Nichols in Archaeolngia (i8fto) xxxviii g8 127 

CHELLIAN, the name given by the French anthropologist 
G de Mortillct to the first epoch of the Quaternary period when 
the earliest human remains are discoverable The word is 
derived from the I'remh town C holies in the department of 
Scmc-ct-Marne The climate of the Chellian epoch was warm 
and humid as evidenced bv the wild growth of fig-trees and 
luirels The animals chaiaLteristu of the epoch are the Elephas 
anitquuK the rhinoceros, the cave-bear, the hippopotamus and 
the striped hvaena Man existed and belonged to the Neander- 
thal tvpe 1 he implements characteristic of the period arc flints 
chipped into leaf-shaped forms and held in the hand w hen used 
The drift-beds of St \rheul (Amiens), of Menchecourt ( Mibeville), 
of Hoxne (Suffolk), and the dctntal lateritc of Madris are con- 
sidered bv de Mortillet to be sv nchronous with the Chellian beds 

See Gabncl de Morlilli t I e Prfhistoiique (iqoo) Loid Ave biir\ , 
Prehistoric limes (igoo) 

CHELMSFORD, FREDERIC THESIGER, isi Baron (1704- 
1878), lord chancellor of England, was the third son of Chirlcs 
Thesiger, and was born in 1 ondon on the i5Lh ot April 1794 
His father, collector of customs at St Vincent s, was the son of 
a Saxon gentleman who had migrated to England and become 
secretary to Lord Rockingham, and was the brother of Sir 
hrcdcnc Thesiger, nav xl ADC to Nelson^ at Copenhagen 
Young Frederic Thesiger was originally destined for a naval 
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career, and he served as a midshipman on board the “ Cambrian ” 
frigate in 1807 at the second bombardment of Copenhagen His 
only surviving brother, however, died about this time, and he 
became entitled to succeed to a valuable estate in the West 
Indies, so it was decided that he should leave the navy and 
studv law, with a view to practising in the West Indies and 
eventually managing his property in person Another change 
of fortune, however, awaited him, for a volcano destroyed the 
family estate, and he was thrown back upon his prospect of a 
legal practice m the West Indies He proceeded to enter at 
Grav’s Inn in 1813, and was called on the i8th of Noaember 
1818, another change in his prospects being brought about by 
the strong advice of (iodfre;y Sykes, a special pleader in whose 
chcimbeis he had been a pupil, that he should remain to try his 
fortune in Fngland He accordingly joined the home circuit, 
and soon got into good practice at the Surrey sessions, while he 
also m id( a fortunate puichase in buying the right to appear 
in the old palace court (see Lord Steward) In 1824 he dis- 
tinguished himself by his defence of Joseph Hunt when on his 
trial at Hertford with John Thurtell for the murder of Wm 
Weare , and eight years later at Chelmsford assi/es he won a 
hard-fought action in an ejectment ease after three trials to 
which he attributed so much of his subsequent success that when 
he was raistd to the peerage he assumed the title Lord Chelms- 
ford In 1834 he was made king’s counsel, and in 1831; was 
briefed in the Dublin clc( tion inquiry which unseated Daniel 
Otonncll In 1840 he was elected ML for Woodstock In 
1844 lie bc'came solieitor-genercal, but baaing ceased to enjoy 
th( fiaour of the duke of Marlliorough, lost lus seat for Wood- 
stock and h ul to find another at Abingdon In 1845 he became 
altoinov -gener d, holding the post until the fall of the Peel 
administration on the 3rd of Jul) 1846 Thus by three dias 
I hcsiger missed being chief justice of the common picas, for on 
the 6th of July Sir Nieliolas Tindal died, and the scat on the 
bench, wliu h would ha\ e been Thesiger s as of right, fell to 
the I iheral attorney-general, Sir Thom as \\ ilde Sir Frederic 
Thesiger remaned in parliament, changing hi> seat, however, 
again m 1852, and becoming member for Stamford During 
this period he enjoyed a vary large prutiee at the bar, being 
tmplovcd in many causes celehres On Lord Derln coming into 
olhee for the second time in 1858, Sir Frederic Ihesiger was 
raiicd straight from the bar to the lord chancellorship (as were 
Lord Hrougham, Lord Selborne and Lord Halsburj') In the 
following )ear Lord Derby n signed and his cabinet was broken 
up Again m 1866, on I ord Derby coming into office for the third 
tune, I ord ( helmsford became lord chancellor for a short period 
In i368 Lord Derby retired, and Disraeli, who took his place as 
prune minister, wished for J ord Cairns as lord chancellor Lord 
Chelmsford was very sore at his supersession and the manner 
of it, but, according to Lord Malmesbury he retired under a 
tompai L made before he took office len \ears later Lord 
( helmsford died m London on the 5th of October 1878 Lord 
(helmsford had mimed in 1822 Anna Maria Tinling He left 
four sons and three daughters, of whom the eldest, Frederick 
Augustus, 2nd Baron Chelmsford (1827- 1905), earned distinction 
as a soldier, while the third, Alfred llenrv 1 hcsiger (1838-1880) 
avas made a lord justice of appeal and a privy councillor in 1877, 
at the early age of thirty-nine, but died onlv three years later 
SiL J ues of the Chancellors {\c)o9>) by J B Atlay who has had the 
advantage of access to an unpublished autobiography of Lord 
C lu Imsford s 

CHELMSFORD, a market town and municipal borough, and 
the county town of Essex, England, in the Chelmsford parlia- 
mentary' division, 30 m h N E from 1 ondon by the Great 
Eastern railway Pop (1901) 12,580 It is situated in the 
vallcv of the (.helmer, at the confluence of the Cann, and has 
commumeation bv the n\ er with Maldon and the Blackwater 
estuarv 1 1 m e ast Besides the parish chain h of St Mary, a 
graceful Perpendicular edifice, largeK rebuilt, the town has 
a grammar school founded by Edward VI , an endowed charity 
school and a museum It is the seat of the county assires and 
quarter sessions, and has a handsome shire hall , the county gaol 


is near the town Its corn and cattle markets are among the 
largest in the county , for the first a fine exchange is provided 
In the centre of the square m which the corn exchange is situated 
stands a bronze statue of Lord Chief- Justice lindal (1776-1846), 
a native of the parish There are agricultural implement and 
iron foundries, large electric light and engineering works, 
breweries, tanneries, makings and extensive corn mills Ihere 
is a race-course 2 m south of the town The borough is under 
a mayor, 6 aldermen and 18 councillors Area, 2308 acres 

A place of settlement since Palaeolithic times, Chelmsford 
{Chilmersford, Chelmeresford, Chelmesford) owed its importance 
to Its position on the road from London to Colchester It con- 
sisted of two manors that of Moulsham, which remained in the 
possession of Westminster Abbey from Saxon times till the reign 
of Henry VIII when it was granted to Thomas Mildmay , and 
that of Bishop s Hall, whith was held by the bishops of London 
from the reign of Edward the Confessor to 1545, when it passed 
to the crown and was granted to Thomas Mildmay in 1563 I he 
medieval history of Chelmsford centred round the manor of 
Bishop’s Hall Early m the 12th century Bishop Maurice built 
the bridge over the ( helmer which brought the road from London 
directly through the town, thus making it in important stopping 
place The town was not incorporated until 1888 In 1225 
Chelmsford was made the centra for the collection of fifteenths 
from the county of Essex, and m 1227 it became tin regular scat 
of assizes and quarter-sessions Edward 1 confirmeoi Bishop 
Richard de Gravesend in his rights of frank pledge m Chelmsford 
in 1290, and m 1395 Richard II granted the return of writs to 
Bishop Robert de Bray broke In 1377 writs were issued for the 
return of representatives from Chelmsford to parliament, but 
no return of members has been found In 1199 the bishop 
obtained the grant of a weekly market at the yearly rent of one 
palfrey, and in 1201 that of an annual fair, now discontinueal, 
for four davs from tha feast of St Philip and St James 

CHELSEA, a western metropolitan borough of London, 
England, bounded E bv the city of Westminster, N W bv 
Kensington, S W by Fulham, and S by the riv er Thames 
Pop (1901) 73,842 Its chief thoroughfare is Skaane Street 
containing handsome houses and good shops, running south from 
Knightsbridgc to Sloane Square Hence King s Road leads 
west, a wholly commercial highway, named in honour of Charles 
II , and recalling the king s private road from St James’s Palace 
to kulham, which was maintained until the reign of George JV'^ 
The mam roads south communicate with the Victoria or Chelsea, 
Albert and Battersea Bridges over the Ihames The beautiful 
Chelsea embankment, planted with trees and lined with line 
houses and, in part, with public gardens, stretches between 
Victoria and Battersea bridges The better residential portion 
of Chelsea is the eastern, near Sloane Street and along the river , 
the western, extending north to Fulham Road, is mainly a poor 
ejuarter 

Chelsea, especially the riverside district, abounds in historical 
associations At Cealchythe a synod was held in 785 A 
similar name occurs in a Saxon charter of the nth century and 
in Domesday , in the i6th century it is Chelcith I he later 
termination ey or ea was associated with the insular character of 
the land, and the prefix with a gravel bank {ceosol , cf (_hcsil 
Bank, Dorsetshire) thrown up by the river , but the early 
suffix hythe is common in the meaning of a haven The manor 
was originally in the possession of Westminster Abbey, but Us 
history is fragmentary until Tudor times It then came into 
the hands of Henry VJII , passed from him to lus wife Cathaune 
Parr, and thereafter had a succession of owners, among whom 
were the Howards, to whom it was granted by Queen Elizabeth, 
and the Cheynes, from whom it was purchased in 1712 by Sir 
Hans bloane, after which it passed to the Cadogans The 
memorials which crowd the picturesque church and churchyard 
of St Luke near the river commonly known as the Old C hurch, 
to a great extent epitomize the history of Chelsea Such are 
those of Sir Thomas More (d 1 535) , Lord Bray, lord of the 
manor (1539), his father and son, lady Jane Guyldeford, 
duchess of Northumberland, who died “ at her maner of Chelse ” 
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m 1 1;«;5 , Lord and Lady Dacre (1594-1595) , Sir John Lawrence 
(1638), Lady Jane Cheyne (1698), Francis Thomas, “director 
of the china porcelain manufactory, Lawrence Street, Chelsea ” 
(1770), Sir Hans Sloane (1753), Thomas Shadwell, poet 
laureate (1692) , Woodfall the printer of Junius (1844), and 
many others More’s tomb is dated 1532, as he set it up himself, 
though It IS doubtful whether he lies beneath it His house was 
pear the present Beaufort Street In the i8th and 19th centuries 
Chelsea, especially the parts about the embankment and Cheyne 
Walk, was the home of many eminent men, particularly of 
writers and artists, with whom this pleasant quarter has long 
been m favour Ihus in the earlier part of the period named, 
Atterbury and Swift lived in Church Lane, Steele and Smollett 
in Monmouth House Later, the names of Turner, Rossetti, 
Whistler, I^eigh Hunt, Carlyle (whose house in Cheyne Row 
is preserved as a public memorial), Count D’Orsay, and Isambard 
Brunei, are intimately connected with Chelsea At Lindsey 
House Count Zinzendorf established a Moravian Society (r 1750) 
Sir Robert Walpole’s residence was extant till 1810 , and till 1824 
the bishops of Winchester had a palace in Cheyne Walk Queen’s 
House, the home of D G Rossetti (when it was called Tudor 
House), IS believed to take name from Catharine of Braganza 
( helsea was noted at different periods for two famous places 
of entertainment, Ranelagh {q v ) in the second half of the 18th 
century, and Cremorne Gardens (q v ) in the middle of the 19th 
Don Saltero’s museum, which formed the attraction of a popular 
coffee-house, was formed of curiosities from Sir Hans Sloane’s 
famous collections It was Sloane who gave to the Apothecaries’ 
( ompany the ground which they had leased in 1673 for the 
Physick Garden, which is still extant, but ceased in 1902 to be 
maintained by the Company At Chelsea Sir John Danvers 
(d 1655) introduced the Italian style of gardening which was 
so greatly admired bv Bacon and soon aftei Ixtamc prevalent 
in England Chelsea was formerly famous for a manufacture 
of buns , the original Chelsea bun-house, claiming royal patron- 
age, stood until 1839, and one of its successors until 1888 I he 
porcelain works existed for some 25 years before 1769, when 
they were sold and removed to Derby Examples of the original 
( helsea ware (see t eramics) arc of great value 
Of buildings and institutions the most notable is Chelsea 
Royal Hospital for invalid soldiers, initiated by Charles II 
(according to tradition on the suggestion of Nell Gwynne), and 
opened in 1694 Ihe hospital itself accommodates upwards of 
500 men, but a systirn of out-pcnsioning was found necessary 
from the outset, and now relieves large numbers throughout 
the empire Ihe picturesque budding by Wren stands in exten- 
sive grounds, which include the former Ranelagh Gardens A 
theological colkgc (King James’s) formerly occupied the site. 
It was founded in t6io and was intended to be of great size, but 
the s( heme was unsuccessful, and only a small part of the build- 
ings was erected In the vicinity are the Chelsea Barracks 
(not actu illy in the borough) The Roy al Military Asylum for 
boys, (ommonly called the Duke of York’s school, founded in 
1801 by Frederick, duke of York, for the education of children 
connected with the army, was removed in 1909 to new quarters 
al Dover Other institutions are the Whitclands training 
college for sf hool-mistresses, in which Rusk in took deep interest , 
the St Mark’s college for school-masters , the Victoria and the 
Cheyne hospitals for children, a cancer hospital, the South- 
western polvtechme, and a public library containing an excellent 
collection relative to local history 

The parliamentary borough of Chelsea returns one member, 
and includes, is a detached portion, Kensal lown, north of 
Kensington 1 he borough council consists of a mayor, 6 alder- 
men and 36 councillors Area, 659 6 acres 
CHELSEA, a city of Suffolk county, Massachusetts, USA, 
a suburb of Boston Pop (1890) 27,909 , (1900) 34,072, of 
whom IT 203 wire foreign-born, (1910, census) 32,452 It 
IS situated on a peninsula between the Mystic ami Chelsea 
rivers, and Charlestown and East Boston, and is connected with 
Last Boston and Charlestown by bridges It is served bv the 
Boston & Maine and (for freight) by the Boston & Albanv 
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railways The United States maintuns here naval and marine 
hospitals, and the state a soldiers’ home Chelsea’s interests 
are primarily industrial Ihe value of the city’s factory products 
in 1905 was $13,879,159, the principal items being rubber and 
elastic goods (13,635,211) and boots and shoes ($2,044,250) 
Ihe manufacture of stoves, and of mucilage and paste are 
important industries Flexible tubing for electric wires (first 
made at Chelsea 1889) and art tiles arc important products 
The first settlement was established in 1624 by Samuel Maverick 
{c i6o2-r 1670), the first settler (about 1629) of Noddle’s 
Island (or Fast Boston), and one of the first slave-holders in 
Massachusetts , a loyalist and Churchman, in 1664 he was 
appointed with three others by Charles 11 on an important 
commission sent to Massachusetts and the other New h ngland 
colonies (see Nicolis, Richard), and spent the last years of 
his life in New York Until 1739, under the name of W innisim- 
met, Chelsea formed a part of Boston, but in that year it was 
made a township, it became a city in 1857 In May 1775 a 
British schooner in the Mystic defended by a force of marines 
was taken by colonial militia under General John Stark and 
Israel Putnam, — one of the first conflicts of the War of Inde- 
pendence A temlile fire sw'ept the central part of the city on 
the 1 2th of April 1908 

Stc Mcllcn Chamberlain ( ind others) Htslnn of Chehea (2 vols 
Boston 1908) published by the Massachusetts Historical Society 

CHELTENHAM, a municipal and parliamentary borough of 
Gloucestershire, Lngland, 109 m W liy N of London by the 
Great Western railway , served also by the west and north 
line of the Midland railway Pop (1901) 49,439 The town is 
well situated in the valley of the Chclt, a small tributary of the 
Severn, under the high line of the Cotteswold Hills to the east 
and is in high repute as a health resort Mineral springs were 
accidentally discovered in 1716 Ihe Montpellier and Pittville 
Springs supply handsome pump rooms standing m public 
gardens, and are the property of the corporation The Mont- 
pellier waters are sulphated, and are valuable for their diuretic 
effect, and as a stimulant to the liver and alimentary canal 1 he 
alkaline-saline waters of Pittville are efficacious against diseases 
resulting from excess of unc acid The parish church of St Mary 
dates from the 14th century, but is almost completely modern- 
ized Ihe town, moreover, is wholly modern in appearance 
Assembly rooms opened in 1815 by the duke of Wellington were 
removed in 1901 A new town hall, including a central spa and 
assembly rooms, was opened in 1903 There are numerous other 
handsome buildings, especially in High Street, and the Prome- 
nade forms a beautiful broad thoroughfare, lined with trees 
Ihc town IS famous as an educational centre Cheltenham 
College (1842) provides education for hoy s m three departments, 
classical, military and commercial , and includes a preparatory 
school The Ladies’ College (1854), long conducted by Miss 
Beale {qv), is one of the most successful in England The 
Normal framing College was founded in 1846 for tlie training 
of teachers, male and female, m national and parochial schools 
A free grammar school was founded m 1568 b\ Richard Pate, 
recorder of Cilouccster The art gallery and museum may be 
mentioned also The parliamentary borough returns one 
member The municipal borough is under a mav or, 6 aldermen 
and 18 councillors Area, 4726 acres The urban distrut of 
( harlton Kings (pop 3806) forms a south-e istern suburb of 
Cheltenham 

Ihe site of a British village and buiy ing-ground, Cheltenham 
{Celtanhomme, Chillham, CheLteham) was a village with a churck 
in 803 Ihc manor belonged to the crown , it was granted to 
Henry de Rohun, earl of Hereford, late m the 12th eenturv , but 
in 1199 w is exchanged for other lands with the king It was 
granted to Whlham de 1 ongespee, earl of balishurv', m 1219, but 
resumed on his death and granted in dower to Eleanor of Pio- 
vence m 1243 In 1252 the abbey of Fecamp purchased the 
manor, and it afterw'ards belonged to the priory of Cormeille, 
but was confiscated in 1415 as the possession qf an alien priory, 
and was granted m 1461 to the abbey of I v on, by which it was 
held until, once more returning to the crown at the Dissolution, 
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It was granted to the family of Dutton The town is first men- 
tioned in 1223, when William de Longespee leased the benefit 
of the markets, fan's and hundred of Cheltenham to the men of 
the town for three years , the lease was renewed by Henry JIl 
m 1226, and again in 1230 for ten years A market town in the 
time of (amden, it was governed by conunissioners from the 
i8th century to 1876, when it was incorporated , it became a 
parliamentary borough m 1832 Henry III m 1230 had granted 
to the men of Qieltenham a market cm each Thursday, and afair 
©n the vigil, feast and morrow of St James Although Camden 
mentions a considerable trade in mait, the spinmng of woollen 
yam was the only industry in 1779 After the discovery of 
springs in 1716, and the erection of a pump-room in X738, Chelten- 
ham rapidly became fashionable, the visit of George III and the 
ro>al pnneesses m 1788 ensuring its populanty 

bet S Moreau,^ lour io ChelUnhum Spa 17 ^ 8 ) 

CHELYABINSK, a town of Russia, m the Orenburg govern- 
ment, at the east foot of the Urals, is the head of the Silierian 
railway, 624 m bv rail E N E of Samara and 154 m by rail 
SSE of Ekatennbuig Pop (1900) 25,505 It has tanneries 
and distillcnes, and is the centre of the trade m com and pro- 
duce of cattle for the Ural iron-works The town was founded 
in 1658 

CHELYS (Gr tortoise , Cat tesiudo), the common lyre 

of the ancient Oreeks, which had a convex back of tortoise- 
shell or of wood shaped hk( the shell The word chdys was used 
m allusion to the oldest lyre of the Groeks which was said to 
have been invented by Hermes Accordmg to tradition he was 
attracted by sounds of music while walking on the banks of the 
Nile, and found they proceeded from the shell of a tortoise across 
which were stretched tendons which the wind had set m vibration 
(Homeric Hymn to Hermes, 47-51) The word has been applied 
arbitrarilv since classic times to various stringed instruments, 
some bowed and some twanged, probably owing to the back 
being much vaulted Kircher (Musurgia, 1 48b) applied the 
name of chdys to a kmd of viol with eight strrags Numerous 
representations of the chdy<: lyre or tesiudo occur on the Greek 
vases, in which the actual tortoiseshell is depicted , a good illus- 
tration IS given in Le Anftefuta dt Ercolano (vol 1 pi 43) Pro- 
pertius (iv 6) calls the instrument the lyra testudtnea Scaliger 
(on Maniiius, Asironomtcoit, Proleg 420) was probably the first 
writer to draw attention to the difference between chdys and 
cithara (qv) (K S ) 

CHEMICAL ACTION, the lemi given to any process in which 
change in chemu al composition (x:curs Such processes may be 
set up by the application of some form of energy (heat, light, 
electric ity, Ke ) to a substance, or by the mixing of two or more 
substances together If two or more substances be mixed one of 
tliree things may occur First, the particles may be mechani- 
cally intermingled, the degree of association being dependent 
upon the fineness of the parta les, &.c heoondly, the suiistances 
may mtermolec ularly penetrate, as in the case of gas-mixtures 
and solutions Or thirdly they may react chemicalh The 
question whether, m any given case, we have to deal with a 
physical mixture or a chemical compound is often decided by 
the occurren( c of very striking phenomena To take a simple 
example —oxygen and hydrogen are two gases which may be 
mixed m all proportions at ordinary temperatures, and it is easy 
to show that the properties of the products are simply those of 
mixtures of the two free gases If, however, an electric spark 
be passed through the mixtures, powerful chemical union ensues, 
with its concomitants, great e\olution of beat and consequent 
nsc of temperature, and a compound, water, is formed which 
presents physical and chemical properties entirely different from 
those of Its constituents 

In general, powerful chemical forces givie rise to the evolution 
of large quantities of heat, and the properties of the resulting sub- 
stance differ vastly more from those of its components than is the 
case with simple mixtures 1 his constitutes a valuable criterion 
os to whether mere mixture is involved on the one hand, or strong 
chemical union on the other When, however, the chemical 
forces are weak and the reaction, being incomplete, leads to a 


state of dhcmical equilibrium, m which all the reactuig substances 
are present side by side, this entenon vanishes For example, the 
question whether a salt oombittcs with water molecules when 
dissolved m water cannot be said even yet to be fully settled, 
and, although there can be no doubt that solution is, m many 
Cases, attended by chemical processes, still we possess as yet no 
means of deciding, with certainty, how many molecules of 
water have bound themselves to a single molecule of the dissolved 
substance {saiute) On the other hand, we possess exact methods 
of testing whether gases or solutes m dilute solution react one 
with another and of dcterminmg the equihhnum state which is 
attained. For if one solute react with another on adding the 
ktter to Its solutmn then conrespondm to the decrease of its 
concentratiQii there must also be a decrease of vapour pressure, 
and of solubility in other solvents , further, in the case of a 
mixture of gases, the concentration of each single constituent 
follows from its solubility m some suitable solvent We thus 
obtain the answer to the question whether the concentration 
of a certain constituent has decreased during mixing, t e wliether 
It has reacted chemically 

When a compound can be obtained in a pure state, analysis 
affords us an important criterion of its chemical nature, for 
unlike mixtures, the compositions of which are always variable 
withm wider or narrower limits, cliemical compounds present 
definite and characteristic mass relations, winch find full expres- 
sion m the atomic theory propounded by Dalton (see Atom) 
According to this theory a mixture is the result of the mutual 
interpenetration of the molecules of substances, which remain 
unchanged as such, whilst chemical union involves changes more 
deeply seated, inasmuch as new molecular species appear 
Tliese new substances, if well-defined chemical compounds, have 
a perfectly definite composition and contain a definite, generally 
small, number of elementary atoms, and therefore the law of 
constant proportions follows at once, and the fact that only an 
integral number of atoms of any element may enter into the 
composition of any molecule determines the law of multiple 
proportions 

Ihese considerations bring us face to face with tlie task of 
more closely investigating the nature of chemical 
forces, m otlier words, of answering the question chlmUiai 
what forces guide the atoms m tlie formation of a new 
molecular speaes > This problem is still far from 
being completely answered, so that a few general remarks must 
suffice here 

It IS remarkable that among the most stable chemical com- 
pounds, we find combinations of atoms of one and the same 
element Hius, the stability of the di-atomic molecule N, is 
so great, that no trace of dissociation has yet been proved even 
at the highest temperatures, and as the constituent atoms of the 
molecule Nj must be regarded as absolutely identical, it is clear 
that “ polar ’ forces cannot be the cause of all chemu \1 action 
On the other hand, especially powerful affinities are also 
at work when so-called electro-positive and electro-negative 
elements react. The forces which here come into play appear to 
be considerably greater than those just mentioned for instance, 
potassium fluoride is perhaps the most stable of all known 
compounds. 

It IS also to be noticed that the comhmations of the electro- 
negative elements (metalloids) with one another exhibit a 
metalloid character, and also we find, in the mutual combinations 
of metals, all the characteristics of the metallic state-, but m 
the formation of a salt frean a metal and a metalloid we have an 
entirely new substance, quite different from its components, 
and at the same time, the product is seen to be an electrolyte, 
t e to have the power of splitting up mto a positively and a 
n^atively charged constituent when dissolved in some solvent 
These considerations lead to the conviction that forces of a 
“ polar ” origin play an important part here, and indeed we may 
make the general surmise that in the act of chemical combination 
forces of f^th a non-polar and polar nature play a part, and that 
the latter are in all probability identical with the electnc forces 

It now remains to be asked — what are the laws which govern 
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the action of thebe forces ? This question is of fundamental 
importance, since it leads directly to those laws which regulate 
the chemical process Besides the already mentioned funda- 
mental law of chemical combination, that of constant and 
multiple proportions, there is the law of chemical mass-action, 
discovered by Guldberg and VVaagc in 1867, which we will now 
develop from a kinetic standpoint 

Kinetit Basts of the Law of Ckemtcal Mass-achon — We will 
assume that the molecular species A^, A^, A',, A\, 

are present in a homogeneous system, where they can react on 
each othfr only according to the scheme 
4 - 

this IS a special case of the general equation 

m,Aj + w2A2+ « iA'i + «'2A'j + 

in which only one molecule of each substance takes part m the 
rciK-tion The reacting substances may be either gaseous or 
form a liquid mixture, or be dissolved in some selected solvent , 
but in each case we may state the following considerations 
regarding the course of the reaction For a transformation to 
take phice from left to right in the sense of the reaction equation, 
all tlie molecules A,, A_,, must clearly collide at one point , 
otherwise no reaction is possible, since we shall not consider 
side-reactions Such a collision need not of course bring about 
diat transposition of the atoms of the single molecules whicJi 
constitutes tlie above reaction Much rather must it be of such 
a kind as is favourable to that loosening of tlie bonds that bind 
the atoms in tlae separate molecules, which must p ecede this 
transposition Of a large number of sueJh collisions, tnerefore, 
only a certain smaller number will involve a transposition from 
left to nght m the sense of tlie equation But this number will 
be the same under the same external conditions, and the greater 
the more numerous the collisions , in fact a direct ratio must 
exist between the two Bearing in mind now, that the number 
of collisions must be proportional to each of the concentrations 
of the bodies A,, A_, , and therefore, on the whole, to the 

product of all these concentrations, we arrive at the conclusion 
that the velocity v of the transposition from left to right in the 
sense of the readion equation is v = kCyC^ , in which 

represent the spatial concentrations, t e the number of 
gram-mnlccules of the substances Aj, A^, present m one 
litre, and k is, at a given temperature, a constant which ma) be 
called the velocity-coefficient 

hxactl> the same consideration applies to the molecules 
A'j, A'_ Here the velocaty of the change from right to 

left m the sense of the reaction-equation increases with the 
number of collisions of all these molecules at one point, and this 
IS proportional to the product of all the concentrations If 
k' denotes the corresponding proportionalil> -factor, then the 
velocity v' of the change from right to left in Uie sense of the 
reaction-equation is v' — h!c\c\ These spatial concentra- 

tions are often called the “ active masses ’ of the reacting com- 
ponents Hence the reaction-veloaty in the sense of the reaction- 
equation from left to right, or tlie reverse, is proportional to the 
product of the “ active-masses ” of the left-hand or right-hand 
components respectively 

Neither v nor v' can be separately investigated, and the 
jneasuremtnts of the course of a reaction always furnish only 
the difference of these two quantities The reaction- 
actually observed represents tlie difference 
mtattce 0^ two partial reaction-veloaties, whilst the 

amount of change observed during any period of time 
4s equal to the change in the one direction, mmus the change m 
the opposite direction It must not be assumed, however, that 
on the attainment of equiUbnum all action has ceased, but 
rather that the veloaty of change in one direction has become 
equal to tliat m tlie opposite direction, with the result that no 
further total change can be observed, 1 1 the system has reached 
equihbrmm, for which the relation v~v' — o must therefore hold, 
or wliat IS the same thing 

this IS the fundamental law of chemical statics 
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The conception that the equilibrium is not to be attributed 
to absolute indifference between the reacting Ixidies, but that 
these continue to exert their mutual actions undimmished and 
the opposing changes now balance, is of fundamental significance 
in the interpretation of changes of matter in general This is 
generally expressed m the form the equdtbnutn tu Um and 
other analogous cases is not statu but dynamic This conception 
was a direct result of the kinetic-molecular considerations, and 
was applied with special success to the development of the kinetic 
theory of gases Thus with C lausius, we conceive the equilibrium 
of water-vapour with water, not as if neither water vaporized 
nor vapour condensed, but rather as though the two processes 
went on unlundered in the equilibrium state, t e during contoct 
of saturated vapour with water, in a given time, as many water 
molecules passed through the water surface in one direction as 
in the opposite direction I his view, as applied to chemical 
changes, was first advainced by A VV Williamson (1851), and 
further developed by C M Guldlierg and P W a^^5c and 
others 

From the previous considerations it follows that the reaction- 
velocity at every moment, te the velocity with 
whi<h the clumicil process advances tow irds the chemical 
equilibrium state, is given by the equation Uaetice 

V V~V —kc^c^, - ft r ,c 

this states tlie fundamental law of chemical kinetics 

ITie equilibrium equation is simply a special case of this more 
general one and results when the total velocity is written 
zero, just as m analytical mechanics the equilibrium conditions 
follow at once bv specialization of the general equations of 
motion 

No difficulty presents itself in the generalization of the previous 
e(iuations for the reaction which proceeds after the scheme 

Hj\, i « \24 V' 1 ‘ . \ * 

where , n\, denote the numbers of molecules 

of the separate substances which take part in the reaction, and 
are therefore whole, mostly small, numbers (generally one or 
two, seldom three or more) Here as before, v and v' are to be 
regarded as proportional to the number of collisions at one point 
of all molecules necessary to the rcspectiv e reaction, but now 
molecules of A,, n> molecules of A,, Ar , must collide for the 
reaction to advance from left to right m the sense of the equation , 
and similarly n\ molecules of A',, molecules of A'o Ac , 
must collide for the reaction to procet d in the opposite direction 
If we consider the path of a single arbitrarily cliosen molec ule 
over a certain time, then the numlx.r of its collisions with other 
similar molecules will be proportional to the concentration ( 
of that kind of molecule to which it belongs The number of 
encounters between two molecules of the kind in question, during 
tlie same time, will be in gencial (. times as many , t e the number 
of encounters of two of the same molcailes is proportional to 
the square of the concentration C , and generally, the mimbci 
of encounters of n molecules of one kind must be regarded as 
proportional to the nth power of C, i c C’* 

I he number oi collisions of iq molecules of A, n molecules 
of \, IS accordingly proportmnal to r"'( ' , and the 

reaction-velocity corresponding to it is therefore 
,_Ac;’(:' 

and similarly the opposed reaction-\ clocitv is 
. ^ft<;>c; 

the resultant rc iction-v clocitv , being the difference of these 
two partial velocities is therefore 

\ . _/c pc " - / i ^ 

This IS the most general expression ot the law of chemical niuss- 
action, for the case of homogeneous systems 

Fcpiating V to zero, we obtain the equation for the equilibrium 
state, VIZ 

/cp'cp^ =ft'ft=iv 

K IS called the “ equilibrium-constant ” 
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These formulae hold for gases and for dilute solutions, but history of chemistry Even before this, formulae to describe the 
assume the system to be homogeneous, 1 e to be either a homo- progress of certain chemical reactions, which must be regarded 
Limita- gfificous gas-mixture 01 a homogeneous dilute solution as applications of the law of mass-action, had been put forward 
ti^aand The Case in which other states of matter share in the by Ludwig Wilhelmy (1850), and by A G Vemon-Harcourt 
appiica- equilibrium permits of simple treatment when the and William Esson (1856), but the service of Guldberg and 
*tbela *8 question may be regarded as pure, and Waage m having grasped the law in its full significance and 

* consequently as possessing definite vapour-pressures logically applied it in all directions, remains of course un- 

or solubilities at a given temperature In this case the molecular diminished 1 heir treatise remained quite unknown , and so 
species in question, which is, at the same time, present m excess it happened that John Hewitt Jellctt (1873), J H van’t Hoff 
and IS hence usually called a must possess a constant (1877), and others independently developed the same law 

concentration in the gas-space or solution But since the left- The thermodynamic basis of the law of mass-action is primarily 
hand side of the last equation contains only variable quantities, due to Horstmann, J Willard Gibbs and van’t Hoff 
It IS simplest and most convenient to absorb these constant Applications — Let us consider, as an example of the appli- 
concentrations into the equilibrium-constant, whence we have cation of the law of mass-action, the case of the dissociation of 
the rule leave the molecular species present as Bodenkorper water-vapour, which takes place at high temperatures in the 
out of account, when determining the concentration-product sense of the equation 2H2O = 2H2 + Oj Representing the con- 
Guldberg and Waagi expressed this in the form “ the active centrations of the corresponding molecular species by [H^], &c , 
mass of a solid substance is constant” The same is true of the expression (H ,]^ [0_,]/[H20] must be constant at any given 
liquids when these participate in the pure state in the equilibrium, temperature Ihis shows that the dissociation is set back b> 
and possess therefore a definite vapour-pressure or solubility increasing the pressure , for if the concentrations of all three 
When, finally, we are not dealing with a dilute solution but with kinds of molecules be increased by strong compression, say to 
any kind of mixture whatever, it is simplest to apply the law ten times the former amounts, then the numerator is increased 
of mass-action to the gaseous mixture in equilibrium with this one thousand, the denominator only one hundred times Hence 
Ihe composition of the liquid mixture is then determinable if the original equilibrium-constant is to hold, the dissociation 
when the vapour-pressures of the separate components are must go back, and, what is more, by an exactly determinable 
Known This, however, is not often the case , but in principle amount At 2000° C water-vapour is only dissociated to the 
this consideration is important, since it involves the possibility extent of a few per cent , therefore, even when only a small 
of extending the law of chemical mass-action from ideal gas- excess of oxygen or hydrogen be present, the numerator in the 
mixtures and dilute solutions, for which it primarily holds, to foregoing expression is much increased, and it is obvious that in 
any other system whatever order to restore the equilibrium state, the concentration of the 

Ihe more recent development of theoretical chemistry, as other component, hydrogen or oxygen as the case may be, must 
well as the detailed study of many chemical processes which diminish In the case of slightly dissociated substances, there- 
have found technic il application, leads more and more con- fore, even a relatively small excess of one component is sufficient 
vincingly to the recognition that in the law of chemical mass- to set back the dissociation substantially 
action we hive i law of as fundamental significance as the law Chemical Kinetics — It has been already mentioned that the 
of constant and multiple proportions It is therefore not without law of chemical mass-action not only defines the conditions for 
interest to briefly touch upon the development of the doctrine chemical equilibrium, but contains at the same time the prin- 
of chemical ifhnity ciples of chemical kinetics The previous considerations show 

Historical Development of the Law of Mass-action — Ihe theory indeed that the actual progress of the reaction is determined by 
developed by lorbern Olof Bergman in 1775 must be regarded the difference of the reai tion-velocities in the one and the other 
as the first attempt of importance to account for the mode of (opposed) direction, in the sense of the corresponding reaction- 
action of chemical forces The essential principle of this may equation Since the reaction-velocity is given by the amount of 
be stated as follows — The magnitude of chemical affinity may chemical change in a small interval of time, the law of chemical 
be expressed by a definite number , if the affinity of the sub- mass-action supplies a differential equation, which, when in- 
stance A IS greater for the substance B than for the substance tegrated, provides formulae which, as numerous experiments 
C, then the latter (C) will he completely expelled by B from its have shown, very happily summarize the course of the reaction 
compound with A, in the sense of the equation AC+ 13 -AB + C For the simplest case, in which a single species of molecule under- 
This theory fails, however, to take account of the influence of goes almost complete decomposition, so that the reaction- 
the relative masses of the reicting substances, and had to be velocity in the reverse direction may be neglected, we have the 
abandoned as soon as such an influence was noticed An simple equation 

attempt to consider this factor was made by Claude Louis d\ldt-k[a \) 

Berthollet (1801), who introduced the conception of chemical and if 3C = o when f = o we have by integration 
equilibrium The views of this French chemist may be summed log {«/(«- t)} 

up in the following sentence — Different substances have differ- We will now apply these conclusions to the theory of the 
ent affinities for each other, which only come into play on im- ignition of an explosive gas-mixturc, and in particular to the 
mediate contact The condition of equilibrium depends not only combustion of “ knallgas ” (a mixture of hydrogen Theory ot 
upon the chemical affinity, but also essentiallv upon the relative and oxygen) to water- vapour At ordinary tempera- expio- 
masses of the reacting substances tures knallgas undergoes practically no change, and com- 

hssentially, Berthollet s idea is to-day the guiding principle it might be supposed that the two gases, oxygen and *"**^®® 
of the doctiine of affinitv This is especially true of our con- hydrogen, have no affinity for each other This conclusion, 
ceptions of many reactions which m the sense of Bergman s idea, however, is shown to be incorrect bv the observation that it is 
proceed to completion, 1 e until the reacting substances are all only necessary to add some suitible catalyst such as platinum- 
used up , but only for this reason, vi? that one or more of the black in order to immcdiatclv start the reaction We must 
products of the reaction is removed from the reaction mixture therefore conclude that even at ordinary temperatures strong 
(either b\ erv stallization, evaporation or some other process), chemical affinity is exerted between oxygen and hydrogen, but 
and hence the reverse reaction becomes impossible Following that at low temperatures this encounters great frictional resist- 
Berthollet’s idea, two Norwegian investigators, C M Guldberg ances, or in other words that the reaction-velocity is verv small 
and Peter Waage, succeeded in formulating the influence of the It is a matter of general expenence that the resistances which 
reacting masses in a simple law — the law of chemical mass-action the chemical forces have to overcome diminish with rising 
already defined The results of their theoretical and expen- temperature, i e the reaction-velocity increases with temperature 
mental studies were published at Christiania in 1867 (Etudes sur Therefore, when we warm the knallgas, the number of collisions 
la affinites chtmiqucs) , this work marks a new epoch in the of oxvgen and hydrogen molecules favourable to the formation 
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of water becomes greater and greater, until at about 500“ the 
gradual formation of water is observed, while at still higher 
temperatures the reaction-velocity becomes enormous We 
are now m a position to understand what is the result of a strong 
local heating of the knallgas, as, for example, bv an electric spark 
The strongly heated parts of the knallgas combine to form 
water-vapour with great velocity and the evolution of large 
amounts of heat, whereby the adjacent parts are brought to a 
high temperature and into a state of rapid reaction, t e we 
observe an ignition of the whole mixture If we suppose the 
knallgas to be at a very high temperature, then its combustion 
will be no longer complete owing to the dissociation of water- 
vapour, whilst at extremely high temperatures it would practi- 
cally disappear Hence it is clear that knallgas appears to be 
stable at low temperatures only because the reaction-velocity 
IS very small, but that at very high temperatures it is really 
stable, since no chemical forces are then active, or, in other 
words, the chemical affinity is very small 

The determination of the question whether the failure of 
some reaction is due to an inappreciable reaction-velocity or to 
absence of chemical affinity, is of fundamental importance, and 
only in the first case can the reaction be hastened by catalysts 
Many chemical compounds behave like knallgas Acetylene 
IS stable at ordinary temperatures, inasmuch as it only decom- 
poses slowly , but at the same time it is explosive, for the 
decomposition when once started is rapidly propagated, on 
account of the heat evolved by the splitting up of the gas into 
carbon and hydrogen At very high temperatures, however 
acet>lene acquires real stability, since carbon and hydrogen 
then react to form acetylene 

Many researches have shown that the combustion of an 
inflammable gas-mixture which is started at a point, e g b\ an 
electric spark, may be propagated in two cssentiallj 
different wavs The characteristic of the slower 
combustion consists in this, viz that the high tempera- 
ture of the previously ignited layer spreads by conduction, 
thereby bringing the adjacent layers to the ignition-temperature 
the velocity of the propagation is therefore conditioned in the 
first place by the magnitude of the conductivity for heat, and 
more particularly, in the second place, by the velocity with 
which a moderately heated lajer begins to react chemically, 
and so to use gradually in temperature, t e tssentiall) by the 
change of reaction -velocity with temperature A second 
cntirclv independent mode of propagation of the combustion 
lies at the basis of the phenomenon that an explosive gas-mixture 
can be ignited by strong compression or — more correctly — by 
the rise of temperature thereby produced The increase of the 
concentrations of the reacting substances consequent upon this 
increase of pressure raises the reaction-velocity in accordance 
with the Hw of chemical mass-action, and so enormously favours 
the rapid evolution of the heat of combustion 

It IS therefore clear that such a powerful compression-wave 
I an not only initiate the combustion, but also propagate it with 
extremely high velocity Indeed a compression-wave of this 
kind passes through the gas-mixture, heated by the combustion 
to a very high temperature It must, however, be propagated 
considerably faster than an ordinary compression-wave, for 
the result of ignition in the compressed (still unburnt) layer is 
the production of a veiy high pressure, which must in accordance 
with the principles of wave -motion increase the velocity of 
propagation The absolute velocitv of the explosion -wave 
would seem, in the light of these considerations, to be susceptible 
of accurate calculation It is at least clear that it must be 
considerably higher than the velocity of sound m the mass of 
gas strongly heated bv the explosion, and this is confirmed bv 
actual measurements (see below) which show that the velocitv 
of the explosion-wave is from one and a half times to double 
that of sound-waves at the combustion temperature 
We are now in a position to form the following picture of the 
processes which follow upon the ignition of a combustible gas- 
mixture contained in a long tube First we have the condition 
of slow combustion , the heat is conveyed by conduction to the 


adjacent layers, and there follows a velocity of propagation of 
a few metres per second But since the combustion is accom- 
panied by a high increase of pressure, the adjacent, still unburnt 
layers are simultaneously compressed, whereby the reaction- 
velocity increases, and the ignition proceeds faster This 
involves still greater compression of the next layers, and so if 
the mixture be capable of sufficiently rapid combustion, the 
velocity of propagation of the ignition must rontinuallv increase 
As soon as the compression in the still unbumt lav ers becomes 
so great that spontaneous ignition results, the now much 
more pronounced compression-waves excited with simultaneous 
combustion must be propagated with very great velocity, j e 
we have spontaneous development of an “ explosion wave ” 
M P E Berthelot, who discovered the presence of such explosion- 
waves, proved their velocity of propagation to be independent 
of the pressure, the cross-section of the tubes in which the 
explosive gas-mixture is contained, as well as of the material 
of which these are made, and concluded that this velocity is a 
constant, characteristic of the particular mixture The deter- 
mination of this velocitv is naturally of the highest interest 
In the following table Berthelot’s results are giv en along w ith 
the later (1891) concordant ones of II B Dixon, the velocities 
of propagation of explosions being given in metres per second 


Rc ictmg Mixture 

Velocity of Wave m ) 
Metres per second | 

Berthelot Dixon | 

Hydrogen and oxy gc n H, )- O 

Hydrogen ind nitrous oxide II^ + N^O 
Methane and oxygen 

Ethylene C^H^-i-OO 

Acety k nc ^ -t- 'iO 

Cyanogen tjN 1 40 

Hydrogen and ( hlonnt lE-l Cl, 

2H,+ C 1 , 1 

2810 2S21 

2284 M05 1 

2287 2^22 1 

2210 23^ 4 f 

2482 .yjl I 

2 I- 1 S 1 I 

1710 i 

1 i«40 

Ihc maximum pressure of the explosion- wave possesses very 


high values , it appears that a compression of from i to 30-40 
itmosphcrcs is neccssarv" to produce spontaneous ignition of 
mixtures of oxjgen and hvdrngcn But since the heat (voKcd 
m the path of the explosion causes a rise of temperatun of 
2000°- 3000°, % e a rise of absolute temperature about four 
times that directly following upon the initial compression, we are 
here concerned with pressures amounting to considerablv more 
than 100 atmospheres Both the magnitude of this pressure 
and the circumstance that it so suddenly arises are peculiar to 
the very powerful forces which distinguish the cxplosion-wav e 
from the slow combustion-wav e 

Nascent Stale — The great reactive power of freshl) formed 
or nascent substances (<:talus nascem) ma> be verv simplv 
referred to the principles of mass-action As is well known, 
this phenomenon is speciall) striking in the case of hjdrogen 
which may therefore be taken as a t}pical example Ihe law 
of mass-action affirms the action of a substance to be the greater 
the higher its concentration, or for a gas, the higher its partial- 
pressure Now expencnic teaches that those metals which 
liberate hydrogen from acids arc able to supply the latter under 
extremely high pressure, and we mav therefore assume that the 
hydrogen which results, for example, from the action of zinc 
upon sulphuric acid is initially under very high pressures which 
are then afterwards relieved Hence the hydrogen during 
liberation exhibits much more active powers of reduction than 
the ordinary gas 

A deeper insight into the relations prevailing here is offered 
from the atomistu point of view From this we are bound to 
conclude that thehvdrogen is in the first instance evolved in 
the form of free atoms, and since the velocitv of the reaction 
H + H^Ho at ordinary temperatures, though doubtless verv 
great, is not practicallv instantaneous, the freshly generated 
hydrogen will contain a remnant of free atoms, which are able to 
react both more actively and more rapidh Similar considera- 
tions are of course applicable to other cases 

lon^reaciions.^lhe application of the law of chemical mass 
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action IS much simplified m the case in which the reaction- 
velocity IS enormously great, when practically an instantaneous 
adjustment of the equilibrium results Only m this case can the 
state of the system, which pertains after mixing the different 
components, be determined merely from knowledge of the 
equilibrium-constant This case is realized m the reactions 
between gases at v ery high temperatures, which have, howe\ er, 
been little investigated, and especially by the reactions, between 
electrolytes, the so-called lon-reactions In this latter case, 
which has been thoroughly studied on account of its fundamental 
importance for inorganic qualitative and quantitative analysis, 
the degrees of dissociation of the various electrolytes (acids, 
bases and salts) are for the most part easily determined by the 
aid of the freezing-point apparatus, or of measurements of the 
electnc eonductmty , and from these data the equilibrium- 
constant K mav be calculated Moreover, it can be shown 
that the state of the system can be determined when the equi- 
libnum constants of all the electrolytes which are present in the 
common solution are known If this be coupled with the law 
that the solubility of solid substances, as with vapour-pressures, 
is independent of the presence of other electrolytes, it is sufficient 
to know the solubilities of the electrolytes in question, m order 
to be able to determine which substances must partiapate in the 
equilibrium m the solid state, ; e we arrive at the theory of the 
formation and solution of precipitates 

As an illustration of the apfilication of these principles, we 
shall deal with a problem of the doctrine of affinity, namely, 
that of the relative strengths of acids and bases It 
quite an. early and often repeated observation 
and baaaa that the various acids and bases- take part with very 
vaiying intensity or avidity in those reactions m 
which their acid or basic nature comes into play No success 
attended the carl) attempts at giving numencal expression to 
the strengths of acids and bases, 1 1 of finding a numerical! 
coefficient for each acid and base, which should be the quantita- 
tive expression of the degree of its participation m those specific 
reactions characteristic of ands and bases respectively Juhus 
Thomsen and W Ostwald attacked the problem in a far-seeing 
and oomprehcnsi\ e manner, and arrived at indusputable proof 
that the property of acids and bases of exerting their effects 
according to definite numencal coefficients finds expression not 
onl) m salt-formation but also in a large number of other, and 
indeed very miscellaneous reactions 

When Ostwald compared the order of the strengths of acids 
deduced from their c ompetition for the same base, as determined 
by Thomsen’s thermo-chemical or his own volumetnc method, 
with that order in which the icids arrange themselves according 
to their capacity to bring calcium oxalate into solution, or to 
convert acetamide into ammonium acetate, or to split up 
methyl acetate into methyl alcohol and acetic acid catalvtically, 
or to invert cane-sugar, or to accelerate the mutual action of 
hydnodic on bromic acid, he found that m ah these well-mvcsti- 
gated and \ ery miscellaneous cases the same succession of acids 
in the order of their strengths is obtained, whiche\ er one of the 
above chemical processes be chosen as measure of these strengths 
It is to be noticed that all these chemical (hanges ated took 
place m dilute aqueous solution, consequently the above order 
of acids refers only to the power to react iindtr these (irciim- 
stances The order of acids proved to be fairly independent 
of temperature While therefore the above investigations 
afforded a defimte qualitative solution of the order of acids 
according to strengths, the determination of the ciiiantitalive 
relations offered great difficulties, and the numencal coeffinents 
determined from the separate reactions, often displaved great 
variations, though occasionally also surprising agreement 
Especially great were the vanatfons of the coefficients with the 
concentration, and m those cases m which the concentration 
of the acul changed considerably during the reaction, the calcu- 
lation was naturally quite uncertain Similar relations were 
found m the investigation of bases, the scope of which, however, 
was much more limited 

These apparently rather complicated relations were now 


cleared up at one stroke, by the application the law of chemical 
mass-action on the Imes mdteated by S Arrhenius- m 1887, when 
he put forward the theory of electrolytic dissoaation to explain 
that pecuhar behaxiour of substances in aqueous solution first 
recognized by van’t Hoff m 1885 Ibe formulae which must 
be made use of here m the calculation of the equihbnum-relations 
follow naturally by simple application of the law of mass-action 
to the corresponding lon-concentrations 

The pecuhanties which the behaviour of acids and leases 
presents, and, according to the theory of Arrhenius, must 
present—pecuiianties which found expression m the very early 
I distinction between neutral' solutions on the one hand, and acid 
i or Imsic ones on the other, as well as m the belief m a polar 
I antithesis between the two last — must now, in the light of the 
[ theory of electrolytic dissociation, be conceived as follows — 

[ The reactions characteristic of acids in aqueous solution, 

I which are common tO' and can only be brought about bv acids, 

I find their explanation m the fact that this dass of bodies gives 
rise on dissociation to a common molecular species, namely, the 
positively charged hydrogea-ion (jj) Ihe specific chemical 
actions pecuhar to acids are therefore to be attributed to tiie 
hydrogen ion just as the actions common to all chlondeb are to 
be regarded as those of the free chlonne-ions In like manner,, 
the reactions characteristic of bases m solution are to be attri- 
buted to the negatively charged hydroxvl-ions (oii)> which 
result from the dissociation of this class of bodies 
A solution has an acid reaction when it contains an excess of 
hvdrogen-ions, and a basic reaction when it contains an excess 
of hydroxy l-ions If an acid and an all aline solution be brought 
together mutual neutralization must result, since the positive 
H-ians and the negative OH-ions cannot exist together in view 
of the extremely weak conductivity of pure water and its conse- 
quent slight electrolytic dissociation, and therefore they must at 
once combine to form electrically neutral molecules, in the sense 
of the equation 4 

H-t-OH = im 

In this lies the simple explanation of the “ polar difference 
between acid and basic solutions This rests es&entially upon the 
fact that the ion peculiar to acids and the ion peculiar to bases 
form the two constituents of water, t e of that soWent m which 
we usually study the course of the reaction The idea of the 
“ strength ” of an acid or base at once arises If we compare 
equivalent solutions of vanous acids, the intensity of those 
actions cbaractenstic of them will be the greater the more free 
hydrogen-ions they contain , this is an immediate consequence 
of the law of chemical mass-action The degree of electrolytic 
dissociation determines, therefore, the strength of acids, and a 
similar consider ition leads to the same result for bases 

Now the degree of electrolytic dissociation changes with 
concentration m a regular manner, which is given bv the law of 
mass-action For if C denote the concentration of the electroly te 
and rt its degree of dissociation, the above law states that 
t-aVC(l^a) = Ca*/(l-a)=K 

At very great dilutions the dissociation is complete, and equiva- 
lent solutions of the most vanous acids then contain the same 
number of hvdrogen-ions, or, in other words, are equally strong , 
and the same is true of the hydroxyl-ions of bases The dis- 
sociation also decreases with increasing concentration, but at 
different rates for different substances, and the relative 
“ strengths of acids and bases must hence change with concen- 
tration, as was indeed found experimentally The dissociation- 
constant K is the measure of the variation of the degree of 
dissociation with concentration, and must therefore be regarded 
as the measure of the strengths of acids and bases So that m 
this special case we are again brought to the result which was 
stated in general terms above, viz that fhe dissociation-coefficient 
forms the measure of the reactivity of a dissolved electrolyte 
Ostwald’s senes of acids, based upon the investigation of the 
most vanous reactions, should therefore correspond with the 
order of their dissociation-constants and further with the^ 
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order of tBteir freezing-point depressions in equivalent solutions, 
since the depression of the freezing-pwint increases with the 
degree of electrolytic dissociation Iwjperience confirms this 
conclusion completely The degree of dissociation of an aad, 
at a given concentration, for which its molecular conductivity 
IS A, IS shown by the theory of electrolytic dissociation to be 
«t=*A/A„, Aa,, the molecular conductivity at very great dilu- 
tion, in accordance with the law of Kohlrausch, is u + v, wliere 
u and V are the lomc-mobihties (see Conduction, Elpctric) 
Since u, the lonic-mobility of the hydrogen ion, is generally 
more than, ten times as great as o, the lonic-mobility of the 
negative acid-radical, A„ has approximately the same value 
(generally within less than lo %) for the different aads, and the 
molecular-conductivity of the acids in equivalent concentration 
IS at least approximately proportional to degree of electrolytic 
dissociation, t e to the strength 

In general, therefore, the order of conductivities is identical 
With that in which the acids exert their specific powers This 
remarkable parallelism, first perceived by Arrhenius and Ostwald 
in 1885, was the happy development which led to the discovery 
of electrolytic dissociation (see ('onduction, Elpctric , and 
Solution) 

Catalysts — We have already mentioned the fact, early known 
to chemists, that many reactions proceed with a marked increase 
of veloaty m presence of many foreign substances With 
Berzelius we call this phenomenon “ catalysis, ’ by which we 
understand that general acceleration of reactions which also 
progress wlien left to themselves, m the presence of certain 
bodies which do not change in amount (or onlv slightly) during 
the course of the reaction Acids and bases appear to act 
catalytically upon all reactions mvolving consumption or 
liberation of water, and indeed that action is proportional to the 
concentration of the hydrogen or hydroxyl-ions Further, the 
decomposition of hydrogen peroxide is “ catalysed ” by lodme- 
lonS) the condensation of two molecules of benzaldehyde to 
benzoin liy cyanogen-ions One of the earliest known and 
techrucallv most important instances of catalysis is that of the 
oxidation of sulphur dioxide to sulphuric at id by oxygen in the 
presence of ovules of nitrogen Other well known and remark- 
able examples are the catalysis of the combustion of hydrogen 
and of sulphur dioxide m oxvgen by finelv-diyided platinum 
We may also mention the interesting work of Dixon and Jhtker 
which led to the discovery that a large number of gas-reactions, 
e g the combustion of carbon monoxide, the dissociation of 
sal-ammoniic vapour, and the action of sulphuretted hydrogen 
upon the salts of heavy metals, cease when water-vapour is 
absent, or at least proceed with greatly diminished velocity 

“ Negative catalysis,” i e the retardation of a reaction by 
addition of some substance, which is occasionally observed, 
appears tD depend upon the destruction of a ” positive catalyte 
by the body added 

A catalyte can have no influence, however, upon the afTimty 
of a process, since that would be contrary to the second law of 
thermodynamics, according to w'hich the affinity of an isothermal 
process, which is measured by the maximum work, only depends 
upon the initial and final states The effect of a catalyte is 
therefore limited to the resistances opposing the progress of a 
reaction, and does not influence its driving-force or affinity 
Since the catalyte takes no part m the reaction its presence has 
no effect on the equilibrium-constant This, in accordance 
with die law of mass-action, is the ratio of the separxte reaction- 
velocities m the two contrary directions A catalyte must 
therefore always accelerate the reverse-reaction If the velocity 
of formation of a body be increased by addition of some substance 
then its velocity of decomposition must likewise increase We 
havean example of this m the well-known fact that the formation, 
and no less the s iponification, of eaters, proceeds with increasecl 
velocity m the presence <nf acids, while the observation that in 
absence of water-vapour neither gaseous ammonium, chloride 
dissociates nor dry ammonia combines with hydrogen chloride 
becomes dear on the same grounds 

A general theory of catalytic pheztomena does not at present 


exist. The formation of intermediate products by the action 
of the reacting substance upon the cataKte has often been 
thought to be the cause of these These intervemng products, 
whose existence in many cases has been proved, then split up 
into the catalvte and the reaction-product Thus chemists 
have sought to ascnlie the influence of oxides of nitrogen on the 
formation of sulphuric acid to the initial formation of mtrosvl- 
sulphunc aiid, bO/OHXNO,), from the mixture of sulphur 
dioxide, oxides of nitrogen and air, which then reacted with water 
to form suJphunc and nitrous acids When the velocity of such 
intermediate reactions is greater than that of tlio total change, 
such an explanation m ly suffice, but a more certain proof of this 
theory of catalysis has only been reached in a few cases, though 
in many others it appears very plausible Hence it is hardly 
possible to interpret all catalytic processes on these lines 

In regard to catalysis in heterogeneous systems, espjecially 
the hastening of gas-reactions by pUtmum, it is very probable 
that It IS closely connected with the solution or adsorption of the 
gises on the part of the metal From the experiments of G 
Bredig it set ins that colloitlal solutions of a metal act like the 
metxl itself The action of a tolloidal-platinum solution on the 
decomposition of hydrogen peroxide is still sensible even at a 
dilution of 1/70,000,000 grm -mol per litre , indeed the activity 
of this colloidal -platmuin solution calls to mind m man> ways 
that of organic feniient*> hence Bredig has called it an ” inorganic 
ferment ” This analogy is especially striking m tlie change of 
their activity with time and temperature, and in the possibilitv , 
b> means of bodies like sulphuretted hydrogen, h>dro<\anic 
acKl,&c which act as strong poisons upon the latter, of ‘ poison- 
ing ’ the former also, j e of rendering it inactive In the case 
of the catalytic action of water-vapour upon many processes 
of combustion alre ulj mentioned, a part of the efkct is prob- 
ably due to the ciri umstance, disclosed by numerous experi- 
ments, that the union of Indrogen and oxsgen procied- 
l:>etween certain temperature limits at least, after the equation 
Hj + Oo^HD^, that is, with the preliminary formation of 
hydrogen peroxide, which then breaks down into water and 
oxygen, and further, above all, to the fact that this substance 
results fmm oxvgen and wuer at high tempieratures with great 
veloi ity, though indeed onlv m small quantities 

The view now suggests itself that, for examine, in the com- 
bustion of carbon monoxide at nKjdyately high temperatures, 
the reaction 

(I) 2CO + Oi=2COj 

advances with imperceptible speed, but that on the contrar) tac 
two stages 

(II) 2HX) + 0^=211 A 

(III) 2CO+2liPi=2C() + 2 HaO 

which togethir result m (I ), proceed rapidly even at moderate 
temperatures 

Temperature and Reaction- \ cloctty — Ihere are few natural 
constants which undergo so marked a change with temperature 
IS those of the velocities of ch( mical changes As a rule a rise 
of temperature of 10° causes a twofold or threefold rise of 
reaction-velocity 

If the reaction-coefficient h, m the sense of tlie equation 
derived abov e, viz k^i ' log { a/(a - x) } , be determined for the 
inversion of cane-sugar by an acid of given concentration, the 
following values arc obtained — 

Temper iture:^ 40 ° 45 “ 55 ° 

k -o 7 73 1 lu -^>8 pii , 

here a rise of temperature of only 30° suffices to raise the speed of 
inversion lift) times 

We possess no adequate explanation of this remarkable 
temperature influence , but some account of it is given bv the 
molecular theory, according lo whuh the energy of that motion 
of substances m homogeneous gaseous or liquid systems which 
constitutes heat increases with the teonperature, and hence also 
the frequency of collision of the reacting substances. W hen we 
reflect that the velocity of motion of the molecules of gases, and 
in all probability those of liquids also, are proportional to the 
square root o£ the absolute temperature, and therefore rise by 
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only J % per degree at room-temperature, and that we must 
assume the number of collisions proportional to the velocity of 
the molecules, we cannot regard the actually observed increase 
of reaction-velocity, which often amounts to lo or j 2 % per degree, 
as exclusively due to the quickening of the molecular motion by 
heat It IS more probable that the increase of the kinetic energy 
of the atomic motions within the molecule itself is of significance 
here, as the rise of the specific heat of gases with temperature 
seems to show The change of the reaction-coefficient k with 
temperature may be represented by the empirical equation 
log /f =» - AT~^ + B + CT, where A, B, C are positive constants 
For low temperatures the influence of the last term is as a 
ruh negligible, whilst for high temperatures the first term on the 
right side plays a vanishingly small part 

Definition of Chemical A^nity — We have still to discuss the 
question of what is to be regarded as the measure of chemical 
affinity Since we are not in a position to measure directly the 
intensity of chemical forces, the idea suggests itself to determine 
the strength of chemical affinity from the amount of the work 
which the corresponding reaction is able to do To a certain 
extent the evolution of heat accompanying the reaction is a 
measure of this work, and attempts have been made to measure 
chemical affinities thermo-chemically, though it may be easily 
shown that this definition was not well chosen For when, as is 
clearly most convenient, affinity is so defined that it determines 
under all circumstances the direction of chemical change, the 
above definition fails in so far as chemical processes often take 
place with absorption of heat, that is, contrary to affinities so 
defined But even in those cases m which the course of the 
reaction at first proceeds m the sense of the evolution of heat. 
It is often observed that the reaction advances not to com- 
pletion but to a certain equilibrium or, in other words, stops 
before the evolution of heat is complete 

A definition free from this objee tion is supplied by the second 
law of thermodynamics, in accordance with which all processes 
must take place m so far as they are able to do external work 
When therefore we identify chemical affinity with the maximum 
work which can be gained from the process m question, we reach 
such a definition that the direction of the process is under all 
conditions determined by the affinity Further, this definition 
has proved serviceable in so far as the maximum work m many 
cases may be experimentally measured, and moreover it stands 
in a simple relation to the equilibrium constant K Thermo- 
dynamics teaches that the maximum work A may be expressed 
as A - RT log K, when R denotes the gas-constant, T the absolute 
temperature In this it is further assumed that both the mole- 
cular species produced as well as those that disappear are present 
m unit concentration The simplest experimental method of 
directly determining chemical affinity consists m the measure- 
ment of electromotive force The latter nt once giv es us the work 
which can be gained when the corresponding galvanic element 
supplies the electricity, and, since the chemical exchange of one 
gram-equivalent from haraday’s law requires coulombs, 

we obtain from the product of this number and the electromotive 
force the work per gram-equivalent m watt-seconds, and this 
quantity when multiplied by o 23872 is obtained in terms of the 
usual unit, the gram-caloric Experience teaches that, especially 
when we have to deal with strong affinities, the affinity so deter- 
mined IS for the most part almost the same as the heat-evolution, 
whilst in the case in which only solid or liquid substances m the 
pure state take part m the reaction at low temperatures, heat- 
evolution and affinity appear to possess a practically identical 
value 

Hence it seems possible to calculate e(|Uilibna for low tem- 
peratures from heats of reaction, by the aid of the two equations 
A = q A = Rllo"K, 

and since the change of A with temperature, as required by the 
principles of thermodynamics, follows from the specific heats of 
the reacting substances, it seems further possible to calculate 
chemical equilib-ia from heats of reaction and specific heats 
The circumstance that chemical affinity and heat-evolution 
so nearly coincide at low temperatures may be derived from the 


hypothesis that chemical processes are the result of forces of 
attraction between the atoms of the different elements If we 
may disregard the kinetic energy of the atoms, and this is 
legitimate for low temperatures, it follows that both heat-evolu- 
tion and chemical affinity are merely equal to the decrease of the 
potential energy of the above-mentioned forces, and it is at once 
clear that the evolution of heat during a reaction between only 
pure solid or pure liquid substances possesses special importance 

More complicated is the case m which gases or dissolved sub- 
stances take part This is simplified if we first consider the 
mixing of two mutually chemically indifferent gases Thermo- 
dynamics teaches that external work may be gained by the mere 
mixing of two such gases (see Diffusion), and these amounts of 
work, which assume very considerable proportions at high 
temperatures, naturally affect the value of the maximum work 
and so also of the affinit) , m that they always come into pla} 
when gases or solutions react While therefore we regard as 
chemical affinity in the strictest sense the decrease of potential 
energy of the forces acting between the atoms, it is clear that the 
quantities here involved exhibit the simplest relations under the 
experimental conditions just given, for when only substances 
m a pure state take part m a reaction, all mixing of different 
kinds of molecules is excluded , moreover, the circumstance 
that the respective substances are considered at very low tempera- 
tures reduces the quantities of energy absorbed as kinetu 
energy by their molecules to the smallest possible amount 

Chemical Resistance — When we know the chemical affinity ot 
a reaction, we are m a position to decide in which direction the 
process must advance, but, unless we know the rcai tion-velocit> 
also, we can in many cases say nothing as to whether or not the 
reaction m question will progress with a practically inappreciable 
velocity so that apparent chemical indifference is the result 
This question may be stated in the light of the law of mass- 
action briefly as follows — hrom a knowledge of thi chemical 
affinity we can calculate the equilibrium, t e the numerical 
V due of the constant K = Ar/^' , but to be completely informed 
of the process we must know not only the ratio of the two 
velocity-constants k and k' , but also tne separate absolute values 
of the same 

In many respei ts the following view is more comprehensive, 
though naturally m harmony with the one just expressed 
Since the chemical equilibrium is periodically attained, it follows 
that, as in the case of the motion of a body or of the diffusion of 
a dissolved substance, it must be opposed by very great friction 
In all these cases the velocity of the process at every instant is 
directly proportional to the driving-force and inversely pro- 
portional to the frictional resistance We hence arrive at the 
result that an equation of the form 

reaction velocity ^chemti at force j chemical resistance 
must also hold for chemical change , here we have an analogy 
with Ohm’s law The “ chemical force ” at every instant ma\ 
be calculated from the maximum work (affinity) , as yet littk 
IS known about “ chemical resistance,” but it is not improbable 
that It may be directly measured or theoretically deduced 
I he problem of the calculation of chemical reaction-velocity in 
absolute measure would then be solved , so far wc possess indeed 
only a few general facts concerning the magnitude of chemical 
resistance It is immeasurably small at ordinary temperatures 
for lon-reactions, and, on the other hand, fairly large for nearly all 
reactions in which carbon-bonds must be loosened (so-called 
“ inertia of the carbon-bond ’ ) and possesses very high values 
for most gas-reactions also With rising temperature it always 
strongly diminishes , on the other hand, at very low tempera- 
tures its values are always enormous, and at the absolute zero 
of temperature may be mfimtely great Therefore at that 
temperature all reactions cease, since the denominator in the 
above expression assumes enormous values 

It IS a very remarkable phenomenon that the chemical resist- 
ance IS often small in the case of precisely those reactions in 
which the affinity is also small , to this circumstance is to be 
traced the fact that in many chemical changes the most stable 
condition is not at once reached, but is preceded by the formation 
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of more or lebS unstable intermediate products Thus the un- 
stable ozone IS very often first formed on the evolution of oxygen, 
whilst in the reaction between oxygen and hydrogen water is 
often not at once formed, but hrst the unstable hydrogen 
peroxide as an intermediate product 

Let us now consider the chemical process m the light of tlu 
equation 

reaetton velocity = chemtial force jchemtiul tesistance 
Thermodynamics shows that at very low temperatures, t e 
m the immediate vicinity of the absolute zero, there is no 
equilibrium, but every chemical process advances to completion 
in the one or the other diret tion The chemn al forces therefore 
act m the one direction towards complete consumption of the 
rexcting substance Rut since the chemical resistance is now 
immensely great, they can produce practically no appreciable 
result 

At higher temperatures the reaction always proceeds, at leist 
in homogeneous systems, to a certain equihlsnum, and as the 
chemual resistance now has finite values this equilibrium will 
alwav s finally be reached after a longer or shorter time hinally, 
at ver> high temperaturts the chemical resistance is in every case 
verv small, and the equilibrium is almost mstantaneouslv 
real hed , at the same time, the aflTinitv of the reaction, as in the 
CISC of the mutual athnity between oxygen and hydrogen, may 
\er\ strongl) dimmish, and we luvt then chcmi<al indifference 
agtm, not beciuse, as at low temperatures, the denominator 
of the previous expression becomes verv greit, hut because the 
numerator now assumts vanishmglv ^mxll values (\V N ) 

CHEMISTRY (formerlv '(h\mistr\ ”, (ir for deri- 

vation see Aichfmy), Iht natural scienie which has hir its pro- 
vince the studv of the composition of substances In common 
with phvsKs It includes the dcterminxtion of properties or 
clnrx( Urs which servi to distinguish one substance from anothe r 
but while the phv su ist is concerned with propertus possessed l)\ 
ill siihstanees and with processes m whiih the molecules nmiin 
intact, the chemist is reslrutici to those processes in which the 
molecules undergo some change for example, the phvsicist 
determines the density, elislKitv, hardness, electrical and 
tlic rmal conductivitv , the rm il expansion, &.c the chemist, 
on the other hand, investigitcs e hinges m c ompiosition, such as 
mxv he effected hv an elcctnc current, bv he it or when two ot 
more substances are mixed A further differentiation of the 
prc)\ mees of ( hcmistry and physic s is shown by the classificxtiors 
of matter To the physicist matter is presented m three leading 
forms —solids, liquids and gases, and although further sub 
divisions have been rendered necessary with the growth of 
knowledge, the same princ iplc is retained, namelv i classification 
based on properties having no relation to composition I he 
funciamcntal chemical classification of matter on the other 
hand, recognizes two groups of substances, namelv, elemetih, 
which are sulistances not idmitling of analvsis into other 
substances, and iom{)nun<f<;, which do admit of analvsis into 
simpler substanc es and also of svnthc sis from simpler substanc es 
Chemistry and plusus, huwevtr, meet on lommun ground in 
a wt Il-definccl branch of science, named phvsical chemistrv 
which IS pnmanlv concerned with the eorrelition of phvsical 
properties and chemical composition, ind, more gtneralh 
with the elucidation of natural phenomena on the molecular 
the ory 

IL m l>c conscUKTit here to state how the whoU subject eaf 
elicrnisti) is tieaticl in this cihtion ol tlie 1 ncidof^aidia Bntanuua 
The present artiele includes tin tollowiin; sections 

I Hiitoiy — This section is conlinccl to tiaciin^ the gciunl trend 
of the science from its inf incv to the fouml itions eif the moelcrn 
theory The histoi^ of the alchemic il pctiod is treated in more 
d( tail m the article \iciilm\ and of the latroelu mical m the attic le 
Mi Die iNT The esolution of the notion of < Ic ments is tre ate cl under 
Ili I MtNT , the moleculai h\]iothesis of matter under MooeuLi 
and the genesis ol and deductions fioin the atomic theory ot 
Dalton receive detailed analysis m the aiticle \tom 

II Pnntiples — This section treats of such subjects as nomen- 
clature formulae, cheinie al equations chemical change and similar 
subjects It IS intended to provide an introduction, neeessaiilv 
bt ef to the terminology and machinery of tlie chemist 


III Inorganic Chemi’iiry —Here is treated the history of desenp 
five morginie clnmistiy reference should lie in idt to the articles 
on the s< paratt elements foi an account of llieir preparation 
propi rtn s Ac 

IV Organic Chemistry - 1 Ins section includes a brief historv of 
tlie subject and jiroei < ds to tu at tal the jinneijih s undeilying the 
strut tuic and intt rr< 1 itioiis ol oiginie eomjiountis 

V Analytical Chemistry I Ins sietion trt its of llu (pnlitatu' 
defection and sepinlion of tin metals and flu com mom r mt fhods 
employed in quantitative analvsis Ihe andysis of organic com- 
pounds is also noticed 

\I Ph\i>iLal C/umtstn Tins si cticm is n sfricb d to an account 
of the relations existin'' bt tween jihysicil jiroptitu'. and clitmieal 
composition Other br inches of this subject in tre it'd m tht 
irticks ( HEMicAi Aeiiox LNtRc,rTics , boii'iiov ^^Lovs 
I HI RMOCHLMIsrKY 

I IIlSlORV 

Although chemical actions must have been observed by man 
in the most remote times, and also utilized m such processes 
as the extraction of metals from their ores and in the arts ol 
tanning and dyeing, then is nti evidence to show that beyond 
an unordered actiimulation of farts, the early developments of 
these industries were attended bv any real knowledge of the 
nature of the processes involved All observations were the 
result of accident or chance, or pussibh in some cases of experi- 
mental trill, but there is no icrord of a thcorv or even a gcneril 
( lassification of tin phenommi involved although tluri is no 
doubt that the amicnts had a fair knowledge of the properties 
and uses of the commoner substaniis The origin of chemistrv 
is intimatelv bound up with the arts which we have indiiatcd , 
in this respiit it is issinlially an experiment il si lenee A 
unifying principle of i hcmical iiul phv sieal i hanges was prov ideel 
by met aph\ sical lomcptiuns of the structure of matti r We 
find the notion of ‘ ilunents ’ or primarv ijualities which 
confer upon all species of nutter thi ir distinctive ([ualities bv 
appropriate combination, and also the doi trine that 
m itter is composed of ininuti discrete part'cles, 
prevailing in tin (ireck schools Ihese “elements,’ sopby 

however, had not the significirue of the elements of * 
to (lav , tluv connoted physical appearances or (jualities rather 
than chi mic il lel itions and the atomii thcorv of the aniients 
Is a speculation based upon metaphv sical tonsiderations, having 
in Its origin, nothing in common with the modern molecular 
theory, which w as b<ased upon expenmen tails observed [iropcrties 
of gases (see h i fment Mot i-ca le) 

\lthough sueh hypotheses could contribute nothing directlv 
tu the development of a science whieh laid especial claim to 
experimental investigations, vet mdireetlv^ thev stimulated 
mquirv into the nature of the ‘ essence with which the four 

elements ’ were issociated This qunila essenlta had hem 
speculated upon bv the (.reeks some regarding it as immaterial 
or aetliercal, and others as matci lal , and a school of philosophers 
termed alchuuists arose wlu) attempted the isolation of this 
essenee Ihe existence of a fundamental principle, un dterable 
and indestructible prevailing alike through phv sieal and chemiral 
changes was generallv accepted \nv change which a subst anee 
may ehanee to undergo was simply due to the discarding or 
taking up of some propoitmn of the pnnuiv elements or 
(|ualities , of these coveiings “water, ‘ air, earth ’ and 

fire ’ were reg irded as clinging most te naciouslv to the essence, 
while “cold, ‘ belt, moistncss and dnness were 
more easilv cist aside or assumed Several origins hive bein 
suggestid for the word aleherny , and there seems to 
have been some doubt as to the exact nature and 
import of the alchemic il doctrines Vceording to M P L 
Rerthclut, “ ale hemv rested parllv on the industrial processes 
of the ancient Lgvptians, pirtlv un the speculative theories 
of the (jretk philosophers and partlv on the mv stical reveries 
of the Gnostics and Alex indrians ’ The search for this essence 
subsequently resolved itself into the desire to effect the trails 
mutation of metals, more espeuallv the b,ase metals, into silver 
and gold It seems that this seeondarv principle betame the 
dominant idea m alchemv , and in this sense the word is used 
in Byzantine literature of the 4th century' , ‘suidas, writing in 

vr 2 
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the iith ccnttiry, defines chemistry as the “preparation of 
sih'er and gold ” (see Alciiemy) 

From the Alexandrians the science passed to the Arabs, 
who made discovi ries and improved various methods of separat- 
ing substances, and afterwards, from the nth centurv, became 
seated m Furopc, where the alchemical doctrines were assidu- 
ously studied until the iijth and i6th centuries It is readily 
understood why men imbued with the authority of tradition 
should prosecute the search for a substance which would 
confer unlimited wealth upon the fortunate discoverer Some 
aldiemists honestly laboured to effect the trinsmutation and to 
discover the “ philosopher’s stone,” rncl m many cases believed 
th It they had achieved success, if we may rely upon writings 
assigned to them The period, however, is one of htcraiy 
forgeries , most of the MSS arc of uncertain d itc and authorship, 
and moreover are often so vague and mystical that they are of 
doubtful scientific value, bevond reflecting the tendencies of 
the age The retaining of alchemists at various courts shows 
the high opinion which the doctrines had gained It is really 
not extrajordmary that Isaac Hollandus was able to indicate 
the method of the preparation of the “ philosopher’s stone ” 
from “ ad imir ” or “ virgin ” earth, and its action when medicin- 
ally employed , that in the writings assigned to Roger Bacon, 
Raimon T nil, Basil Valentine and others are to bo found the 
exact quantities of it to be used in transmut itmn , and that 
George Ripley, m the Ti5th century, had grounds for regarding 
Its action as similar to that of a fcrmtnt 

In the view of some alchemists, the ultimate principles of 
m vtter were Aristotle’s four ck ments , the proximate constituents 
were a “ sulphur ” and a “ mercury,” the father and mother 
of the metals , gold was supposed to have attained to the 
perfection of its ntture bv pissing m su< cession through the 
forms of lead, brass and silvtr, gold and silver were held to 
(ontiin very pure red sulphur and white quicksilver, whereas 
m the other metals these m itc rials w( re coarser and of a diffi rt nt 
colour From an analogy instituted between the healthy human 
being and gold, the most perfect of the metals, silver, mercury, 

( opper, iron, lead and tin, were regarded in the light of lepers 
that required to be he ilcd 

Notwithstinding thi false idea which prompted the researches 
of the alchemists, many advances wen made in descriptive 
^ chemistry, the mttals and their salts receiving much 

chemistry attention, and several of our important atids being 
discovered lowvrds the rfith centurv the fvilun 
of the alchemists to aehieve their cherished purpose, and the 
general inrrcast of medical knowledge, causeci attention to be 
given to the iitihyation of chemical prenarations as mcditims 
A>> early as the i^th centurv the ale hemist Basil \ alentmc had 
suggested this application, hut the great exjwncnt of this 
doctrine was Paracelsus, who set up a new definition “ The 
true use of chemistry is not to make gold but to prepare medi- 
cines ” This rel ition of chemistry to mechcine prevailed until 
the lyth century, and what m the history of chemistry is termed 
the ntrochemical period (see Medicivf-) was mainly fruitful 
in incrcvsing the knowledge of compounds, the contributions 
to chemical theory ire of little value, the most important con- 
trovc rsies ringing over the nature of the “ elements,” which were 
generally akm to those of Aristotle, modified so as to be more 
m iccurd with current observations At the same time, 
however, there were many who, opposed to the Piracelsian 
definition of chemistry, still laboured at the problem of the 
alchemists, while others gave much attention to tlie chemical 
industries Metallurgical operations, such as smelting, roasting 
and refining, were scientific ally investigated, and in some degree 
explained, bv Georg \gricoIa and Carlo Biringuiicio , ctramiis 
was studied bv' Bernard Palissy, who is also to he remembered as 
an early worker m agricultural chemistry, havin ^ made experi- 
ments on the effect of manure s on soils and crops while general 
technical chemistry was enriched by Johann Rudolf Glauber ^ 

llio more notable dicmists of this penod were 'lurcpict de 
Mav( rne (i syi-ibbs) a physician of Pans who rejected the Galenian 
doctrines and acccjitid the cvvy^erations of Paracelsus Andreas 
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The second half of the T7th century witnessed remarkable 
transitions and developments m all branches of natural science, 
and the facts accumulated bv preceding generations 
dunng their generally unordered researches were re- ^ 

placed by a co-ordination of exf)enment and deduction From 
the mii 7 y and incoherent alchemical and latrochemical doctrines, 
the former based cm f ilse conceptions of matter, the latter on 
erroneous views of life processes and physiology, a new science 
arose— the study of the composition of substances The formula- 
tion of this definition of chemistry was due to Robert Boyle 
In his Sceftltcal Cl emtst (1663) he freely criticized the prevailing 
scientific views and methods, with the object of showing that 
true knowledge could only be gained by the logical application 
of the principles of experiment and deduction Boyle’s masterly 
exposition of this method is his most important contribution to 
scientific progress At the same time he cl irified the conception 
of elements and compounds, rejecting the older notions, the 
four elements of the “ vulgar Pcnpateticks ” and the three 
principles of the “ vulgar Stagvnsts,” ind defining an element 
as a substance incapable of decomposition, and a compound 
as composed of two or more elements He explained chemical 
combination on the hypotheses that matter consisted of minute 
coqausclts, that by the coalescence of corpuscles of different sub- 
stance s distinctly new corpuscles of a compound were formed, and 
that each corpuscle had a c ertam affinity for other corpuscles 
Although Boyle practised the methods which he expounded, 
he was unable to gain general acceptance of his doctrine of 
elements , and, strangely tnough, the theory which 
next dominated chemual thought was an alchemical ^ 

invention, and lacked the luiidily and perspicuitv 
of Bovli s views ihis theory, named the phlogistic theory, 
was primarily based upon certain experiments on combustion 
and calcination, and m effect reduced the number of the 
alchemical principles, while setting up a new one, i principle 
of combustibilitv, named phlogiston (from </»Ao/i</r<>s, burnt) 
Muc hdiscussicm hid centred about fire or the “ igneous pnne iplc 
On the ont hind, it had been held tliat when a suIj tinct was 
burned or cakmcn, it combined with an “ air ” , on the othei 
hand, the opcrition was supposed to he attended by the destruc- 
tion or loss of the igneous pnne iple (icorg Ernst St ihl, following 
in some measure the views held hy ]uhann Joichim Becher, as, 
foi instance, that all comhustiblts coni un a “ sulphur ” (which 
notion is Itself of older d ite than Btcher s ttrra /nn^ui<i), regarded 
all substances as capable of resolution into two components, 
the inflammihle principle phlc^giston, and another clement — 
“water,” “acid” or “earth ’ Ihe violence or completeness 
of combustion was proportional to the amount of jihlugiston 
present Combustion meant the liberation of jihlogiston 
Metils on calcination gave t ikcs from which the metals could 
be recovered by adding phlogiston, and experiment showed that 
this could generallv he ctfecled by the action of coal or c irhon, 
which was therefore regarded as practically pure phlogiston, 
the other constituent being regarded as in acid At the hands 
of Stahl and his school, the phlogistic theory , hy exhibiting a 
fundamental similarity between all processes of combustion 
and by its remarkable flexibility, came to hi a general theory 
of chemicil action Ihe objections of the antiphlogistonists, 
such as the fac t thit calces weigh more thin the original metals 
instc 111 of 1( ss as the theorv suggi sts, wen answcic cl by postulat- 
ing that phlogiston was a pnne iplc of levitv , or iven complc tcly 
Ignored as an accident, the change of qualiiic^ being regarded 
as the only matter of importance It is remarkable that this 
theory should have gained the esteem of the notable chemists 
who flounshed in the i8th eentury Henrv Cavendish, a care- 
ful and accurate experimenter, was a phlogistonist, as were 
] Black, K W Scheek, A S Marggraf, J Priestley and many 
others who might be mentioned 

Iibivius (cl 161O) chuflv famous for his Opera Omma Medteo- 
ch\mtca (15OS) Jean Baptiste van Holmont (1577-1644), celebrated 
for his researches on gases E de la Boc Sylvius (1614-1672), who 
regarded medicine as applied chemistry , and Otto T vchenius, who 
elucidated the nature of salts 
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Descriptive chemistry was now assuming considerable pro- 
portions , the experimental inquiries suggested by Rovle were 
being assiduously developed , and a wealth of observa- 
Lavoisier being accumulated, for the explanation of 

which the resources of the dominant theory were sorelv taxed 
To quote Antoine Laurent Lavoisier “ chemists have 
turned phlogiston into a vague principle, which conse 
quently adapts itself to all the explanations for which it may be 
recjuired Sometimes this principle has weight, and sometimes 
it has not, sometimes it is fitc fire and sometimes it is fin 
I ombined with the eerthy element , sometimes it passes through 
the pores of vessels sometimes these are impervious to it, it 
explains both caustieitv and non-e«iusticity, transparency and 
opacity, colours an<l their absence , it is a veritable Proteus 
changing in form at each instant ” I avoisier may be justly 
regarded as the founder of modern or quantitative chemistrv 
hirst and foremost, he demanded that the balance must be used 
in all investigations into chemical changes He est\blishefl as 
fundamental that combustion and calcination were attended 
bv an increase of weight, and conduded, as did Jean Rey and 
John Miyow m the 17th century, tint the increase was due to 
the combination of tht metal with the air 1 he problem could 
obvimislv be compK tel) soKed onh when the composition of the 
ur, and the p 11 ts pi i\cd by its eornpuni nts, had betn determined 
\t all times the iir hid received attention, especully since van 
Helmont made his fir re u hing investigations on gases Mavow 
had suggested the cxisUrue of two components, a spintus mtro- 
aerus whieh sujiported combustion, and a spirtlus mlrt aetdt 
which extinguished hre , T Pncstlev and K W Sdicele, 
although they isolated oxygen, were fogged by the phlogistic 
tenets, and H Cavendish who had isolated the nitrogen 
of the atmosphere, had faded to decide conclusively what 
hid reallv happened to the .air vhich disippcired during 
combustion 

Lavoisier aelccjuitcly reeeigni/ed and acknowledged how 
much he owed to the researches of others, to himself is due 
the co-orclin ition of these researches anci the welding of his 
tesulLs into a doctrine to which the phlogistic theory ultimately 
succumljed He burnt el phosphorus m air stanehng over 
mercury, and showed thi( (1) there was a limit to the amount 
of phosphorus which could lie burned in the confined ur, (2) 
thit when no mure phosfihoius could be burned, one-fifth of the 
ur had disappc irtd ( i) that the weight of the an lost was ne irlv 
I qiial to the (htforenct m tile waights of the white solicl produceel 
ind the phosphorus burned, (4) tint the dcnsite of the residual 
air was less thin that of orchnar\ air I he same results were 
obtained with lead and tin , ind a more eliborate rejietition 
indubitably est ihlishcd their correctness lie ilso showed that 
on heiting mercury e ilx alone an ‘air’ yvas liberated whieh 
dilTcrtd from otlu r ‘ iirs,” iiid was slightly heavii r thin 01 dinary 
ur , morcuver, tlie weight of the iii set fite from i given 
weight of tile e d\ was ecjud to the wcigiit tiksn uj) in forming 
the calx from mereury , and it the ealx be he ited \yilh eharcoal, 
the metal was recovered and a gas named “ fixed air,” the nuHlern 
carbon dioxide, was formi d Hit foimcr experiment hael been 
pcifoinied by Schei le and Priestley, who hael named the gas 
“ phlogistic ated air ” , Layoisier subsecpic ntly named it oxygen, 
regarding it as the “ acid producer ” (<»^c's, sour) The theory 
advocated by Lavoisier came to displace the phlogistie concep- 
tion , but at first Its aeeeptance w is slow (htmieal liter ituic 
was full of the phlogistic modes of expression — oxvgen was 
“ phlogistic ateel air’ nitrogen ‘‘ dephlogisUeiltd air,’ ive - 
ind this tended to re lird its piomolion Yet really the trinsition 
from the one theory to the other was simple it being c^nh 
necessary to change the " addition or loss of phlogiston ” into 
the “ loss or xddition of oxygen ” By his insistence upon the 
use of the halincc as a quantitative check upon the masses 
involved m all chemical reactions, lavoisur was enabled to 
establish by his own investigations ind the resiflts achieved 
by others the principle now known as the “ conservation of 
mass ” Matter can neither be created nor destroyed , however 
a c hemical system be changed the weights before and after are 
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equal ^ To him is also due a rigorous examination of the nature 
of elements and compounds , he held the same views that were 
laid down by Boyle, and with the same prophetic foresight 
predicted that some of the elements which he himself accepted 
might be eventually found to be compounds 

ft IS unnecessary in this place 10 recapitulate the many 
results which had acrumuKted bv the end of the i8lh centurv , 
or to discuss the labours and theories of individual workers 
since these receive attentiem under biographical headings, 
in this article only the salient features in the history of our 
science can be treated The beginning of th iqth century 
w'as attended by far re lehing eliscoveries in the nature of the 
rompositicm of compounds Investigations proceeded in two 
directions — (i) the nature of chemical affinitv, (2) the laws 
of chemical combination The first c|uestic)n has not 
vet been solved, although it has been speculated upon afUnity 
from the earliest times The alchemists explained 
chemical action bv means of such phrases as ‘‘ like attracts 
like,” substances being said to combine when one loved” 
the other, and the reverse when it “ hated ” it Bendc rejected 
this terminology which was onlv stnetlv applicable to intelligent 
beings , and he used the word “ affinity ” as had been previously 
clone by Stahl and others The modern sense of the word vi/ 
the force which holds chemieallv dissimilar substances together 
(and also <;inttlar substances as is seen m di-, tn-, and polv -atomic 
molecules) was introduced bv Hermann Boerhaave, and made 
more precise bv Sir Isaac Newton The laws of chemical com- 
bination were solved, in a measure, bv John Dalton, and the 
solution exptessed as Daltons ‘‘atomic theorv Lavoisier 
appears to have assumed that the composition of every chemical 
compound was constant, and the same opinion was the basis 
of much experimental inquiry at the hands of loseph leniis 
Proust during 1801 to i8oc) who vigoroush combated the 
doctrine of ( landc Toms Berthollet (h,^sat dc <!taUi{ue chtmiqiu, 
180^), VI/ that fixed proportions of elements anci eompounds 
combine onlv under exceptional conditions the general rule 
iaeing that the composition of a eompound may y^ary continuously 
between eertain limits - 

Hats controversy was unfinished when D ilton published the 
first part of his Vc.e Sv'/e;;? of ( hcnucal Philosophy in 1808, 
.dthoiigh the per <;altwn theory w is the mcjst popular „ , 

1 ccl thereto bv speculations on gases Dalton assumed 
that m itter v\ is ccttaaposecl of atoms, that m the elements the 
itoins were simple nncl m eompounds e'omplcv being cinrijiosLcl 
of clement irv itoms D dtc»n furthermore ptntivccl ihit the 
same two elements or subst'ances mav combine m different 
proportions and showed that thest- projiortions had alw'ivs a 
simple ratio to one another This is the ‘ 1 iw of multiple 
proportions He hid down the following arbitran rules for 
determining the number of atoms in a compound —it onlv one 
compound of two iknunts exists it is a binarv compound and 
Its atom is composed of one atom of each clement if two 
compounds exist one is bin an (sav A 4- H) and the other ternary 
(say A + ill) if three then one is bin in and the others mav be 
ternan'^ ( \ + 3 B, and J V -t- 13 ) and so on More iniport.int is his 
deduction of equivalent weights te the relative weights of 
atoms He took hvdrogcn, the lightest substance known, to 
be the standard From analyses ol water, which he regarded 
as composed of one atom of hydrogen and one ol oxvgen he 

' This (Ik turn wis questioned l)\ tin rcs( irches of H I andolt 
A Heyclwcillcr and others In i series of 7s reactions it w is found 
that m 61 tlicrc was ijjjiarentlv a diminution in \\cif,ht but in iqoS, 
alter c mcist cau tul ic petition ind m iknig illou ini t 1. ir ill t xpen 
imntil eriois, Landoit eonehidcd tint no change occiirrid (see 
I LEMrXT) 

The thcoiv of Birtholht was css. nti dh mcch inicnl ind In 
ittcmptcd to piove th it the enurse of a icaclion depended not on 
ilhnitus done but iKo on the misses ot the n ictmg components 
In this resptet his hypothesis his much m common with the law 
of mass-action developed it a mucli litci date bv the Swedish 
chemist‘s tiiildberg ind Waage and the '\nKiictn Willaid (abbs 
( ee C HFMRM \tTiON) In his classical thesis Beithollcl vicoroiisB 
ac ticked the results deduced bv Bcrgmm who haft followed m bis 
t ible of elective attrictions the path traversed liv Stahl anci s F 
( ( otfroy 
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deduced the relative weight of the oxygen atom to be 6 5 , 
from marbh gas and olefiant gas he deduced carbon— s there 
being one atom of carbon and two of hydrogen in the former 
and one atom of hydrogen to one of carbon in the latter, 
nitrogen had an ecjuivalent of q, and so on ^ 

The value of Dalton’s generalizations can hardly be over- 
estimated, notwithstanding the fact that in several cases they 
needed correction Ihe first step in this direction was effected 
by the co-ordination of Gay lussac’s observations on the 
combining volumes of gases He discovered that gases alwacs 
comliincd in volumes having simple ratios, and that the volume 
of the product had i simple ratio to the volumes of the reacting 
gases hor example, one volume of oxygen combined with two 
of hydrogen to form two volumes of steam, three volumes of 
hydrogen combined with one of nitrogen to give two volumes 
of ammonia, one volume of hvdrogen combined with one of 
chlorine to give two voliimi s of hvdrochloric icid An immediate 
inference was that the Daltonian “ atom ” must have parts 
which enter into combination with pvrts of other atoms, in 
other words, there must exist two orders of particles, viz (i) 
particles di nved bv limiting mechanical subdivision the modern 
molecule, xnd (2) particles clenved from the first class b> chemical 
subdivision, 1 1 particles which are incapable of existing alone, 
but may exist in combination Additional evidence as to the 
structure of the molecule was discussed bv Avogadro in 1811, 
and bv Ampere in 1814 From the gas laws of Bovk and J A C 
(harks — viz eciual changes in temperature and pressure 
oce ision eijual change s in ( (|u \1 v olumcs of dl g ists and vapours 
— Avogadro deduced the law — (Inder the same conditions 
of temperature and pressure, (qiial volumes of gases contain 
equal numbers of molecules, and he showed that the relative 
weights of the molecules are detcrmintd as the ratios of the 
we ghts of equ il volumes, or densities He established the 
existence of molecules and atoms as we hi\e defined abovt, 
and stated that the number of atoms in the molecule is generally 
2, but may be 4, 8 dc We cannot tell whether his ehoice of the 
powers of 2 is aicident or design 

Notwithstanding Avogadros perspicuous in%estigation, and 
a similar exposition of the atom and molecule by A H Ampere, 
Benellus Mews therein expressed were ignored both by 
their own and the sueeeeding generation In place 
of the relative molecular weights, attention was concentrated 
on relative atomic or ecjuivaknt weights Ihis may be due 
m some measure to the small number of gaseous ind easily 
volatile substanits then known, to the attention which the 
study of the organic compounds received, and especially to the 
energetic investigttions of J J Berzelius, who, fired with 
enthusiasm bv the origin il theorv of Dalton and the law of 
multiple proportions, determined the equivalents of combining 
ratios of many elements in an enormous number of compounds - 
He prosecuted his libours in this field for thirty years, as 
proof of his industry it mav be mentioned thxt as earlv as i8i8 
he had determined the combining ratios of about two thousand 
simple and < ompound substances 

We m ly hen notice the important chemical symbolism or notation 
introduced bv Beizelius evhieli ereatly contnbuted to the dehnite, 

. . and convenient representation ot ehemual composition 

^ /*/y*^* and the trieiiiy, of cheniicU leaetions Ihe denotation of 
aotat on {^i^ments by sv mbols had been pr letised bv' the alrhe mists 
and it IS interesting to note th it the symbols allotte <1 to the well known 
elements are identic il with the istrological symbols ol the sun mil 
the other inembeis of the solar system Gold the most peiicct inctal 
hael the symbol of the Sun O silver the scimpeitcct me til had 
the symbol of the Moon )) copper iron ind antimony the 
imperfect me t ils of the gold class had the symbols ol \eniis 
Mats 6 and the Earth 5 tm and lead, the impeifect metals of 
the silver class hael the symbols of Jupiter % uiel Saturn I) 
while mercury the imperfect iiiefil of both the gold mil silver 
class had the s\mbol of the jilanet , ^ lorbern Olol Bergman used 
an claboiate system m his Opusiula physica et chemtea (1783) the 

’ Dalton s atomic theory is treated m more eli tail m the article Vtom 
^ Berzelius hbwever ippreciatcd the necessity ol dilfcrenti iting 
the atom and the mole*cule and even urged Dalton to amend his j 
eloctnne, but without success 1 


elements received symbols composed of ciiclcs arcs of circles and 
lines while certain class symbols such as T^O^ for metals -j- for acids, 
for alkalies for salts '^loi c lice s &c were used Compounds 
were represented by copulating simpler symbols eg mcicury cilx 
was ^ * Bergman s symbolism was obviously cumbrous md 

the system use el m 1782 by Lavoisier was equ illv abstruse since the 
forms gave no clue as to composition, for instance water oxygen 

and nitric acid were ^7 and0f 

A partial clarihcation was suggested in 1787 by J H Hassenfratz 
and Adct who assigned to each element a symbol and to each com- 
pound a sign which should record the elements present and their 
lelative quantities Straight lines and semicircles were utilized foi 
the non metallic elements carbon nitrogen phosplioius and sulphur 
(the simple acidihablc bases’ ot lavoisier) and ciiclcs enclosing 
the initial letters of their names for the metals The compound 
acidifiablc base s t e the hy pothe tic il radicals of acids wei e denoted 
by squares enclosing the initial letter of the base an alkali w is 
denoted by a triangle, and the particular alkali by inserting the 
initial letter Compounds weie elenotcil by joining the symbols of 
the components and bv varying the manner of joining compounds 
of the same elements were distinguished Ihe yrnbol V wa used 
to denote a hqiiiel anil a veitical line to denote a gas As an 
example of the complexity ol this system wc may note the five 
oxielcs ol niliogeii which were symbolized as 

f, r, Vaml\L, 

the first thiee lepiesenting the gaseous oxides md the Ust two the 
liquid oxide s 

A great advince wis made bv D ilton who besides introducing 
simjilcr symbols legaided the symbol as lepresenting not only the 
element or compound but ilso one itom ol tint element or com 
pound, ill othei wools his svinbol denole’d tquiv ile nt weir,hts 
Ihis svstem which permitted the correct re presentation of molecul ir 
composition was adopted by Be i zebus in 1814 who having leplaced 
the geometric signs ot D ilton by the initial letter (or letters) of the 
Jntin mints ol *hc dements repnsenfeel a compound by jil icing i 
plii'i sign between the s\ mbols of its coiniieuu nts and the numbe r of 
atoms of each comjMuient (exe< pt in tlie e ise of onlv one atom) bv 
placing Arabic niimerils beloic the symbol for example copper 
oxieJe was Cii + O sulphur tnoxiele S+ lO If two compounds com 
bmed till + signs ol the fret compountls weie discarded anei the 
number of atoms denoted by an \ialuc inelex pitted aftei the 
elements and fiom these moelifieel symbols the symbol of the new 
compound was eltrived in the sinie in inner as simple cornpoiinels 
were built up from then elements 1 hus cojipei sulphate wis 
CuO-gSO* pot issium suljihatc ibO'^+PeiO’ (the symbol Po for 
potassium was subsequently eliscaielcd m favour ot K fieun kaltum) 
At a later elite Be izclius denote el uieixiele by dots eqinl m numlicr to 
the number of oxygen atoms present plictelovti tlie element this 
notation suivived longest m mmervlogy He also mtioeluceil batted 
symbols 1 i letters traverseel by a honzont il bar to ele note the double 
itom (or molecule) Although the system of Be r/e hus has been 
modiheel md exldule d its princijile s suivive m the modern not ition 
In the development of the atoinie theory and the deduction 
of the atomic weights of t k ments \nd the formulae of compounds, 
Dilton’s arbitrary rules failed to find complete letepl- jj^teasioa 
anre Berzelius objected to the hvpothesis that if oftbe 
two elements form only one romyiound, then the atomic 
atoms comlnne one and one ind ilthough he agreed 
with the adoption of simple rules as a first attempt it representing 
a compound, he availed himself of other dati in order to giin 
further information as to the structure of compounds For 
example, at first he represented ferrous and feme oxides by the 
formulae FcO,, I^eO,, and b\ the analogy of zinc and other 
basic oxides he regarded these substances as constituted similarly'^ 
to FeO^, and the acidic oxides alumina and chromium oxide as 
similar to FeOj He found, however, that chromic acid, which 
he had represented as CrO^, neutralized a base containing | the 

* The following symbols were also used by Birgmau 

0. (!), Q, 0, I, 30, V V, A 

w Inch represe nted /me manganese cob ill bismuth nickel arsenic 
pi itinum, water alcohol jihlogiston 

* llu following ire the symbols employed by Dalton — 

O, ©.®. O ®.©,©, ©, ©, ®, G, 0,0, 

which represent m order hydrogen nitrogen carbon, oxygen 
phosphorus sulphur magnesia lime soda potash strontia baryta 
mercury iron zinc copper lead silver jilalinum and gold were 
represented bv circles enclosing the initial letter of the clement 
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quantity of oxygen He inferred that chromic acid must 
contain only three atoms of oxygen, as did sulphunc acid SO, , 
consequently chromic oxide, which contains half the amount 
of oxygen must be Crp,„and hence ferric oxide must be Fep, 
The basic oxides must have the general formula MO To these 
results he was aided by the law of isomorphism formulated bv 
L Mitscherlich in 1820 , and he confirmed his conclusions bv 
showing the agreement with the law of atomic heat formulated 
by Dulong and Petit in 1819 

While successfully investigating the solid elements and their 
compounds gravimetncallv, Berzelius was guilty of several 
inconsistencies in his views on gases He denied that gaseous 
atoms could have parts, although compound gases could This 
attitude was due to his adherence to the “ diialistic theory ’ 
of the structure of substances, which he deduced from electro- 
(hemical researches from the behaviour of substances on 
electrolysis {qv) he assumed that all substances had two com- 
ponents, one bearing a negitivc charge, the other a positive 
charge Combination was associated with the coalescence of 
these charges, and the nature of the resulting compound showed 
the nature of the residual electricity For example, positive 
iron combined with negative ox)gcn to form positive ferrous 
oxide , positive sulphur combined with negrtive oxvgen to 
form negative sulphuric acid , positive ferrous oxide combined 
with negative sulphuric acid to form neutral ferrous sulphate 
Berzelius elevated this theory to an important position m the 
history of our science He recognized that if an elementary 
atom had parts, his theory demanded that these parts should 
carry different electric charges when they entered into reaction, 
and the products of the reaction should yar), according as a 
positiyc or negatiye atom entcicd into combination For 
instance if the rciction 211, + 0 --= 1F() + 11,0 be true, the 
molecules of water should be different for a negxtiye oxygen 
itom would combine in one c isc, ind a positive oxygen atom 
in the other Hence the gaseous itoms of Indrogen and oxygen 
could not have pirts A second inconsistency was presented 
when he wxs compelled by the researches of Dumas to admit 
Avogadro’s hypothesis , but here he would only accept it for 
the elementary^ gases, and denied it for other substances It is 
to be noticed th it J B Dumas did not adopt the best methods 
for emphasizing his disccn cries Ills terminology was vague 
and provoked caustic c ritic ism from Berze Inis , he assumed 
tint all molecules contained two itoms, and consequcntlv the 
atomic weights deduced from vapour density determin itions of 
sulphur, mercury, arsenic and phosphorus wire quite different 
from those established by grivimctnc and other methods 

Chemists gridually tired of the notion of itomie weights on 
account of the uncertainty which surrounded them, and the 
suggestion made by W H Wollaston as early as 1814 to deal 
only w'lth “ eciuivalents,” t e the amount of an element which 
can combine with or replace unit weight of hydrogen, came 
into favour, being adopted by L Gmelin in his famous ttxt-book 

Simultaneously with this discussion of the atom and molecule, 
great controversy was ranging over the constitution of com- 
Atomlc pounds, more pirticulirlv ovei the carbon or organic 
aadmole- compounds This subject is discussed in section IV , 
cuiar Organic Chemistry I he gradual accumulation of data 

weights referring to organic compounds brought in its tram a 
revival of the discussion of atoms and molecules A Laurent 
and C I Gcrhardt attempted a solution bv invt stigating c hemu al 
reactions They assumed the atom to be the smallest part of 
matter which cm exist in combination, and the molecule to be 
the smallest part which can enter into a chemical reaction 
Gerhardt found that reactions could be best followed if one 
assumed the molecular weight of an clement or compound to be 
that weight which occufiied the same volume as two unit weights 
of hydrogen, and this assumption led him to double the equiva 
lents accepted bv Gmelin, making H = l, 0^16 and C— 12 , 
thereby agreeing with Berzelius, and also to halve the values 
given by Berzelius to manv metals 1 aurent generallv agreed 
except when the theory compelled the adoption of formulae 
containing fractions of atoms , in such cases he regarded the 


molecular weight as the weight occupying a volume equal to 
four unit weights of hydrogen The bases upon which Gerhardt 
and I aurent founded their views were not suflicicntlv well 
grounded to lead to the acceptance of their results , Gerhardt 
himself returned to Gmelin s ccpiiv dents in his Lehrbuch der 
Chemie as they were in such gener il use 

In i860 there prevailed such a confusion of hypotheses is to 
the atom and molecule that a conference was hehl at Karlsruhe 
to discuss the situation At the conclusion of the sitting, 
Lothar Meyer obtained a paper written bv Stanislas C innizzaro 
m 1858 wherein was found the final link reijuired for the ilc ter- 
mination of atomic weights This link was the full extension 
of Avogadro’s theory to ill substances ( annizzaro showing tint 
chemical reactions in themselves would not suffice He chose 
as his unit of reference the weight of an atom of hydrogen i e 
the weight contained in a molecule of hycirochlorii acid, thus 
differing from Avogadro who chose the weight of a hyilrogen 
molecule trom a study of the free elements ( annizzaro showed 
that an element may hav^e more than one molecular weight for 
eximple, the molecular weight of sulphur varied with the tem- 
pt raturc \nd from the study of compounds he showed that 
each element occurred in a definite weight or in some multiple 
of this weight He t ailed this proportion the “ atom, since 
It invariably enters compounds without division, and the weight 
of this atom is the atomic weight This gcnerah/ation was of 
great value inasmuch as it permitted the deduction of the 
atomic weight of a non-gasifiable clement from a study of the 
densities of Its gasifi ibli compounds 

From the results obtained by 1 aurent and Gerhardt and their 
predecessors it mime diatclv followed that, while an element could 
liave but one atomic weight, it could have several equivalent 
weights hrom a cletiiUci study of org inic compounds Cicr- 
hardt had promulgated a “ theory of types ’ which rcjirescntcd 
a fusion of the older ridical and tv pc theories Ihis theory 
brought together, as it were, the most varied compounds and 
stimulated inquirv into manv fields According to this theory, 
an element in a compound hid a delinite saturation capacity, 
an idea very old in itself, being framed in the law of multiple 
proportions The^e saturation eapaeitus were assiclu- 
ously studied by bir Lclward Frankland, who from 
the investigation, not of simple inorganic compounds, but of the 
organo-metallu derivatives, determined the kernel of the theory 
of valency Franklind showed that any particular element 
preferenti xllv combined with a definite number (which might 
vary between certain limits) of other atoms , for example, some 
atoms always combined with one atom of oxvgen, some with two, 
while with others two atoms entered into combination with one 
of oxygen If in element or rachc d combined with one atom 
of hydrogen, it was termed monovalent if with two (or with 
one atom of oxygen, which is equivalent to two atoms of hv drogen) 
It was divalent, and so on Ihe same views wen expiessecJ bv 
(annizzaro, and also by A W von Hofmann, who materiallv 
helped the acceptance of the doctrine by the lucid exposition in 
his Introduction to Modirn CJumntry, 186:5 

The recognition of the quadrivalencv of carbon by A Kekult 
was the forerunner of his celebrated benzene theory in particular, 
and of the universal application of structural formulae to the 
representation of the most complex organic compounds cqu illy 
lucidly as the leprcsentation of the simplest salts Alexander 
Butlerow named the ‘ structure theorv, and contributed nnieh 
to the development of the subject He define d structure “ as the 
manner of the mutual linking of the atoms in the molecule, ’ 
but denied that any such structure could give information as to 
the oncntatiem of the atoms in space He regarded the ehemieal 
properties of a substance as due to (i) the chemical atoms 
composing it, and (2) the structure, and he asserted that while 
different compounds might have the same components (isomer- 
ism), vet onlv one compound could have a particular stnicture 
Identity in properties necessitated identity in stjrueturc 

While the principle of varying vaknev hid down bv kr inkland 
is still retained, Butlerow ’s view th it structure liad no spatial 
significance has been modified The nsearehes of L Pasteur, 
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J A Le Bel, T Wisljqenus, van’t Hoff and others showed that I lectures, appears to have been urged by the French chemists 


substances having the same graphic formulae vary in properties 
and reactions and consequentH the formulae need modification in 
order to exhibit these differences Such isomerism, named sterco- 
isomensm(/7 v ),hasbconassiduou9ly developcdduringrecentyears. 
It previils among many different classes of organic compounds 
and manv examples have been found in inorganic chemistry 
The theory of yalency as a means of showing similarity of 
properties and relatiye composition became a dominant feature 
of chemical theory, the older hypotheses of types, radicals, &.t 
being more or less discarded We haye seen how its 
iaw° ^ Utilization m the structure theoiy ” permitted great 
clarification, and attempts were not wanting for the 
deduction of analogies or a periodicity between elements h rank- 
land had recognized the analogies existing between the chemical 
properties of nitrogen phosphorus, arsenic and antimony, 
noting that the \ act as tn- or penta-valent Carbon was joined 
with silicon, zirconium and titanium, while boron, being tn- 
valtnt, was relegated to another group A general classification 
of elements, however, was not realized by Frankland, nor even by 
Odhng, who had also investigated the (question from the valency 
standpoint The solution came about bv arranging the elements 
m the order of their atomic weights tempering the arrangement 
with the results deduced from the theorv of valencies and 
experimental observations Many chemists contributed to the 
establishment of such i periodic itj , the greatest advances being 
made bv John Newlands in Fngland I othar Mover m (lermanv, 
ind D 1 Mcndclccff in St Petersburg For the development of 
this classification see Et emfnt 

In the above sketch we have bncfiv treated the history of the 
mam tendencies of our science from the earliest times to the 
establishment of the modern laws and principles We 
umtiary seiencc took its origin in the arts 

pr le tisv (1 liv the Fgypti ms, anel, h aving come under the influene e 
of philosophers, it (hose lor its purpose the isolation of the 
qmntn essitUia, and subsequently the “ art of making gold and 
silver” This spirit gave wav to the physicians, who regarded 
“chemistry as the art of preparing meeli<inis” a denotation 
whieh in turn succumbe d to the arguments of Bovie , who regarded 
it as the ‘ scieiK e of the composition of substances,” a definition 
which adequate l\ Ills the science to-day We have seen how 
his classification of siibstinces into elements and compounds 
and the definitions wliuh he assigned to these sjKcies, have 
similarly been retained , anel how I av(jisitr established the law 
of the “ conservation of mass,” overthrew the prevailing phlogistic 
theoi-v, and became the founder of modem chemistry by the 
ove rwhelmmg importance whie h he gave to the use of the balance 
Ihe development of the atomic theorv and its coneomitants — 
the laws of chemical eombination and the notion of atoms and 
equivalents — at the hands of Dalton and Berzelius, the extension 
to the modern theorv of the atom and molecule, and to atomic 
and molecular w'eights bv \vogadro, Ampdre, Dumas, I aiarent, 
Gcrhardt, ( annizzaro and others, have been noted The 
structure of the molecule, whie h mainlv followed investigations 
in organic e ompounds, hrankland’s conception of valency, and 
finally the periodic law, have also been shown in their chrono- j 
logical order Ihe principles outlined above constitute the 
foundations of our science , and although it mav happen that 
experiments mav be made with which they appear to be not in 
complete agreement, vet in general they constitute a bodv of 
working hypotheses of inestimable value 

Chfmtcal Education — It is remarkable that systematic m 
struction m the theorv anel practice of e hemi >try only received 
earnest attention m our ae ademic institutions during the opening 
decades of the Kjth renturv Mthough fora long time lecturers 
anel professors had lieen attached to universities, generally their 
duties had also included the study of physie s, mineralogy and 
other subjects, with the result that chemistry received scanty 
encouragement. Of practical instruction there was none other 
than that to be gamed in a few private laboratories and in the 
shops of apothecarus Ihe ne'cessity for experimental demon 
stration and practual instruction, m addition to academic 


L N Vauquehn, Gay Lussac, Thenard, and more especially by 
A F Fourcroy and G F Rouelle, while m England Humphry 
Davy expouneied the same lejea in tlae experimental demonstra- 
tions which gave his lectures their brilliant charm. But the real 
founder of systematic instruction in our science was Justus von 
Liebig, who, having accepted the professorship at Giessen in 
1824, made his chemical laboratory and course of instruction 
the model of all others He emphasized that the practical 
training should inelude (i) the qualitative and quantitative 
analysis of mixtures, (2) the preparation of substances ac,cor<iing 
to established methods, ( original research-— a course which has 
been generally adopteei Ihe pattern set bv Liebig at Giessen 
was adopted by F Wohler at Gottingen m 1836, by R W 
Bunsen at Marburg in 1840, and by O L Erdmann at Leipzig 
m 1843 , and during the ’fifties and ’sixties many other labora- 
tones were founded A ntw era followed the erection of the 
laboratories at Bonn and Berlin according to the plans of A W 
von Hofmann m 1867, and of that at Leipzig, designed by Kolbe 
m 1868 We may also mention the famous laboratory at Munich 
designed by A von Baeyer m 1873 

In Great Britain the first public laboratory appears to laave 
been opened m 1817 by Thomas Thomson at Glasgow But the 
first important step in providing means whereby students could 
systematically stuely chemistry was the foundation of the College 
of Chemistry m 184s This institution was taken over by tlie 
Government m 1833, becoming the Ro>al College of Chemistry, 
and incorporated with the Royal School of Mines , m 1881 the 
names were changed to the Normal School of Science and Royal 
School of Mines, and again m 1890 to the Royal College of 
Science In 1907 it was incorporated in the Imptii il ( ollege of 
Science and Icehnologv Under A von W Hofmann, who 
designed the laboratories and accepted the piofessorship m 1845 
at the instigation of Prince Albert, and under his suecessor (in 
1864) Sir Edward Fianklanel, this institution became one of 
the most important centres of chemical mstruetion Oxford 
and ( ambndge sadly neglected the erection of convenient 
laboratories for many vears, and consequently we find technic il 
schools and other universities having a far better equipment and 
offering greater facilities In the provint cs \i(te)na University 
at Manchester exercised the greater impetus, numbering among 
its professors Sir W H Perkin and Sir Ilcnrv Roscoe 

Tn America public laboratory instruction was first instituted at 
Yale ( ollc'ge during the professorship of Benjamin Silliman To 
the great progress made in recent years F W ( larke, W Gibbs, 
T W Morley, Ira Remsen, and T W Richards have especiall) 
contributed 

In h ranee the subject was almost entirely neglected until 
late m the 19th century The few laboratories existing in the 
opening decades were ill-fitted anel the exorbitant fees con- 
stituted a serious bar to general instruction, for these institutions 
received little government support In 1869 A Wurtz reported 
the existence of only one efficient laboratory in h ranee, namelv 
the I.cole Normalt Sup6rieurc, under the diree tion of H Saint' 
Claire Deville During recent years chemistry has become 
one of the most important subjects in the curriculum of technical 
schools and universities, and at the present time no general 
educational institution is complete until it has its full equip- 
ment of laboratories and lecture theatres 

Chemical Literature Ihe growth of chemical literature since the 

I iubhcation of I^voisier s famous Fruitf de i^himii m 1789 and of 
3 «rzihiis Lehrbuch der Chemte m 1808-1818 has been enormous 
These two works and espt cully the latter were the models followed 
by ThCnard Liebig Strcckcr \\6hkr and many others including 
Thomas Graham upon whose blementh of Chemistry was founded 
Ottos famous lehrbuch der Chemte to which H Kopp contributed 
the general theortlical part Jvolhe the organic and Buff and 
/imiiiinei the physieo ehuuicil Org inie chemistry was cspcciallv 
developed by the public ition of Gerhardt’s T rattC de chtmte orgamque 
in 185^-185(1 and of Keleuk s Lehrbuch der organischen Chemte in 
1861-1882 General thcoictical and jihysical chemistry was treated 
with conspicuous acumen b> Lothar M( yer m his Mnderne Theonni 
by W OstwaUl in his I ehtbuch der aliform Chemte (18S4-18S7) ind 
by Nernst m his Theorett-uhe Chemte In English Roscoe and 
Schorlcmxoer Treatise on Chemi'^ttv IS i standard work it records 
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a suocc'^sfui ittempt to st its the theories and facta of chemistry 
not in condensed epUomctv Lait in an easily ruul form The Trath 
de chimte tmntrale edited by H Moissan and tht llandbuth dtt 
anorgantschen Cheniie edited by Abegg arc of the sime type 
O Dammers Handbiuh der anorgamsche-K Chemte and T Beilstem s 
Hcmidburh der organfn hen C hemte are invaluable works of rLlincnee 
Of the earlier encyclopaedias wc may notice the famous Hand 
woriarbuch dtr retnen und angeivandten Chemie edited by Licbig 
Fremy’s Lnt-vdop&dte de chitme, Wurtz’s Dirtionnmre de chimte 
pure el apphqU^e Watts' Ihtlumary of Chemistry, and I adenbnrg s 
Handwdrlerbttch der Chemie 

The number of penodnals devoted to chemistry has steadily 
increased since the caily part of the lyth century In 1 ngl ind th( 
most impoitant is the Joiitnal of the Chemical Society of I ondoii 
first published m T848 Since 1871 abstiacts of pa^icrs apiscanng 
m the other journals have been printed In iqo’j a new departiiie 
was made in issuing A unual Reports containing resumes of the most 
important researches of the year Tne Chimual Wtu><i founded by 
bii W Ciookcs m i860 may also be noted In America the chief 
periodical is the American Chemical Journal founded in 1870 
Geiminy is provided with a gre it number of magazines the 
Bcrichte der deutschen chemtschen GescUschaft puldished by the 
Beihn Chemical Society, the Chcmtuhts Ceutralhlatt which is con- 
fined to abstracts of jiapers appe-aiinp in other journals the Zeitschrift 
fur Chemie and Liebig’s Annalen der Chemie are the most imjiortant 
of the generil magazines Others devoted to special phases ire the 
Journal ftir prakti-^ihe Cherme founded bv Erelmaun m 1834 the 
Zeilschnft fur amreanische Chemie and the AeitschriH fur ph\si 
kahsuhe Chemie Afention m ly also be* made of the invaluable 
Jahtedieruhte and the Jahrbnch der Chemie In France the most 
inijiortint journals are the A nnales de chimie et dv physique founded 
m 1781) with the title Annales de chimte and the Comptes undus 
juiblislud weekly by the Academic fran9aisc since 1835 

TT Gfnprat Princtples 

The substances with which the chemist has to deal admit of 
classification into dementi, and compounds Of the former 
about eighty may be regarded as well characterized, although 
many more have been described 

Lli mints Ihe following table gives the names, symbols 
and atomic weights of the perfectly ihiractcrued elements - 
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Namt 

Symbol 

Atomic 1 
Weight 

Xaint 

S\ mbol 

Vtomie 

Wi ights 

Muminiupi 

M 

0 10 ' 

27 I 

Mcrcmy 

Hg 

0 -16 

AlUllllOll V 

Sb 


1 Molybdcmtni 
Neodymium 

Mo 

96 0 

Argon 

\ 

19 0 

Xd 

M 4 3 

Arsenic 

Ks 

74 9 d 

[ Neon 

Nt 

-O 

Buinrn 

Hi 

137 37 

\iekel 

\i 

58 98 

BlivIIuhii 01 

B. 1 

Njtrogc n 

N 

14 ot 

Gluciniii 1 

t 1 / 

9 I 

Osmium 

Os 

1<)0 9 

Hismuth 

Di 

208 0 

Oxygen 

0 

iC 00 

Boron 

B 

11 0 

1’ ill idnim 

Pd 

loO 7 

Bromine 

Bi 

79 92 

Phosphorus 

P 

31 0 

Cadunuiii 

Cd 

112 40 

PUtinum 

I’t 

105 n 

{ usiiini 

( s 

I j2 8: 

Pot issitim 

K 

39 lo 

r ilcuini 

Ca 

40 o<) 

Pmseodymiui 

u Pr 

I () 

C irbon 

( 

1200 1 

Radium 

Ri 

^20 4 

t eruiiii 

a 

140 2 s j 

Rhodium 

Rh 

102 9 

Chloiim 

ti 

3549 

Rubidium 
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Lithium Li 700 ytterbium) \b 172 

I uteeium Tii 171 \ttnuni A 890 
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The dements are usually divided into two classes, the metallic 
and the non-metalhe elements, the following are classed as 
non-metals, and the remainder as metals — 

Hvdrog'ii OsygLii Boron ISton 

( hlorinc Sulphur T vrbon Krypton 

Bromine Seknuira ‘-ilicon Xenon 

Iodine Tellurium J hosjjhorus Ikliuin 

riuoriiiL Nitiogcn Vrgon 

Of these hydrogen, chlorine, fluorine, oxygen, nitrogen, argon, 
neon, kiypton, xenon and helium are gist , bromine is a liquid, 
and the rein under are solids All the me lals are solids at 01 ehnary 
temperatures with the exeeption ol mercury, which is hquicl 
Ihe metals are mostly bodies of hign specific gravity, thev 
exhibit, when polished, a peculiar bnlhincy or metallic lustre, 
and they are good eonduetors of heat and electricity , the non- 
metals, on the other hand, arc mostly bodies of low specific 
giavity, and bad conductors of heat and eUetrieitv and do not 
exhibit mctallu lustre The non-metallu elements are also 
sometimes termed metalloids, but this appellation, which signifies 
metal-like substances (Gr doos, like), strictly belongs to certain 
elements which do not possess the properties of the tiuc metil 
although they more closely resemble them than the non-metals 
m many respects, thus, selenium and telluniirn, which arc 
closclv allied to sulphur in their chemical piopcrties, although 
bad conductors of heat and electricity, exhibit metilhc lustre 
and have relatively high spiecilic gravities But when the 
properties of the elements are carefully contrasted together it 
IS found that no strict line of demarcation can be drawn dividing 
them into two classes, and if thev are arranged in a scries 
the»se which art most elosely allied m properties being placed 
next to ei(h other, it is observed th it there is i more or less 
reguhr alteration in propuUes from term to term in tlic series 
When binary compounds, or compounds of two elements, arc 
decomposed bv an electric current the two elements make then 
appcaiance at opposite poles Ihose elements which are dis 
engaged at the negative pole arc teimed elec tio-positiv e, or 
positive, or basvlous elements, whilst those disengaged at the 
positive pole are termed elec tro-negativ e, or negative, or chlorous 
elements But the difterence between these two classes of 
elements is one of degree onlv, and they gradually merge into 
each other , moreover the electric relations of elements art not 
absolute, but vary according to the state of combination in 
which they exist, so that it is just ns impossible to divide the 
elements into two classes according to this property as it is to 
separate them into two distmc t c lasses of met ils and non-metals 
Ihe following, however, are negilive towards the remaining 
elements which are more or less positive — Fluorine, chlonne 
bromine, iodine, oxygen, sulphur, selenium, tellurium 

The metals m ly be arranged in a series according to their 
power of displacing one another m salt solutions, thus Cs, Rb 
K, Na, Mg, Al, Mn, /n, Cd, 11 , he, Co, Ni, Sn, Pb, (II), Sb, Bi, 
As, Cu, Hg, Ag, Pd, Pt, Au 

Elements which readilv enter into reac tion with eaeh other 
and which develop a large amount of heat on combination, are 
said to have a powerful affinitv for each other The tendency 
of positiv e elements to unite with positive elements, or of negative 
elements to unite with negative elements, is much less tlvan that 
of positiv'e elements to unite with negative elements, and the 
greater the difference m properties between two elements the 
more powerful is their aflmity for each other Thus, the affinity 
of hydrogen and oxygen for eech other is extremely powerful, 
much heat being developed bv the romlanation of these two 
elements , when binary compounds of oxygen ere decomposed 
bv the electric current the oxygen mvariibly appears at the 
positive jxjle, being negative to all other elements, hut the 
hydrogen of hydrogen compounds is always disengaged at the 
negative pole Hydrogen and oxygen arc therefore, of verv 
opposite natures and this is well illustrated bv the cnc urns tance 
that oxygen combines with verv' few exceptions, with all the 
remaining elements, whilst compounds of only "a limited number 
with hydrogen have been obtained 
Compounds — A chemical compound contains two or mort 
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elements , consequently it should be possible to analyse it, 
i e separate it into its components, or to synthesize it, t e build 
It up from Its components In general, a compound has pro- 
perties markedly different from those of the elements of which 
It is composed 

f aw: of Chemical Combination — A molecule may he defined 
as the sm vilest part of a substance which can exist alone , an 
atom vs the smallest part of a substance which can exist m com- 
bination The molecule of every compound must obviously 
fontain at least two atoms, and generally the molecules of the 
elements arc ilso polyatomic the elements with monatomic 
molecules (at moderate temperatures) being mereurv and the 
gases of the argon group The laws of chemical combination are 
as follows — 

r I aio of Definite Proportions — The same compound alwavs 
contains the same elements combined together in the sime mass 
proportion Silver (hloride, for example in whatever manner 
It may be prepared, invariably consists of chlorine and silver 
m the proportions by weight of 35 45 parts of the former and 
107 93 of the latter 

2 LutV of Multiple Proportions —When the same two elements 
combine together to form more than one compound, the different 
masses of one of the elements which unite with a constant miss 
of the other, bear a simple ratio to one another Thus, i part 
by weight of hydrogen unites with 8 p irts by weight of oxygen, 
forming water, and with 16 or 8 x 2 parts of oxvgen, forming 
hydrogen peroxide Again, m nitrous oxide we have a compound 
of 8 parts bv weight of oxv^gen and 14 of nitrogen , in nitric oxide 
a compound of 16 or 8 x 2 parts of oxvgen and 14 of nitrogen , 
in nitrous anhydride i compound of 24 or 8 x 3 parts of oxygen 
ind 14 of nitrogen , in nitric peroxide a compound of 32 or 8 x 4 
parts of oxygen and 14 of nitrogen , and lastlv, in nitric anhy- 
dride a compound of 40 or 8 x 5 parts of oxvgen and 14 of 
nitrogen 

3 I UiO of Reciprocal Proportions — The masses of different 
elements which combine separately with one and the same mass 
of mother element, are either the same as, or simple multiples 
of, the masses of these different elements which combine with 
each other hor instance, 3s 13 parts of chlorine and 7996 
parts of bromine combine with 107 9^ parts of silver , and when 
chlorine and bromine unite it is in the proportion of 35 4 S parts 
of the former to 79 96 parts of the latter Iodine unites with 
silver m the proportion of 126 97 parts to 107 93 parts of the 
latter, but it combines with chlorine m two proportions, vi/ m 
the proportion of 126 97 parts either to 33 43 or to three times 
35 45 pvrts of chlorine 

There is a fourth hw of chemical combination which only 
applies to gases I his law states that — gases combine with one 
another in simple proportions by volume, and the volume of the 
product (if gaseous) has a simple ratio to the volumes of the 
original mixtures , in other words, the densities of gases are 
simply related to their eornbining weights 

Nomenclature — If a compound contains two atoms it is 
termed a binary compound, if three a ternary, if four a quaternary, 
and so on Its systematic name is formed by replacing the last 
syllable of the electro-negative element bv uie and prefixing 
the name of the other element For example, compounds of 
oxygen are oxides, of chlorine , chlorides, and so on If more than 
one compound be formed from the same two elements, the 
difference is shown by prefixing such words as mono-, di-, tn-, 
scsqui-, per-, sub-, &c , to the last part of the name, or the 
sufiixes -ous and -tc may be appended to the name of the first 
element For example take the oxides of nitrogen, N^O, NO, 
N,03, NO^, , these are known respectively as nitrous oxide, 
nitric oxide, nitrogen triuxide, nitrogen peroxide and nitrogen 
pentoxide The aflixes -ous and sub- refer to the compounds 
containing more of the positive element -ic and per- to those 
containing less 

An acid {q v ) is a compound of hydrogen, which element can 
be replaced bv metals, the hydrogen being liberated, giying 
substinces named salts An alkali or base is a substance which 
neutralizes an acid with the production of salts but with no 


evolution of hydrogen A base may be regarded as water m 
which part of the hydrogen is replaced by a metal, or by a 
radical which behaves as a metal (The term radical is given 
to a group of atoms which persist m chemical changes, behaving 
as if the group were an element , the commonest is the 
ammonium group, NH^, which forms salts similar to the salts 
of sodium and potassium ) If the acid contains no oxygen it is a 
hvdractd, and its systematic name is formed from the prefix 
hydro- and the nime of the other element or radical, the last 
syllable of which has been replaced by the termination -ic bor 
example, the acid formed by hvdrogen and chlorine is termed 
hydrochloric acid (and sometimes hydrogen chloride) If an 
acid contains oxygen it is termed an oxyacid The nomenclature 
of acids follows the same general lines as that for binary com- 
pounds If one acid be known its name is formed by the ter- 
mination -ic, eg carbonic acid , if two, the one containing the 
less amount of oxygen takes the termination -ous and the other 
the termination -ic, eg nitrous add, HNO_„ nitric acid, HNO^ 
If more than two be known, the one inferior m oxvgen content 
has the prefix hypo- and the termination -ous, and the one 
superior m oxygen content has the prefix per- and the termin ition 
-ic This IS illustrated in the four oxyacids of chlorine, HCIO, 
H( 10 ,, HCIO,,, HCIO4, which have the names hypochlorous, 
chlorous, chloric and perchloric acids An and is said to be 
monobasic, dibasic, tnbasic, &c , according to the number of 
replaceable hvdrogen atoms, thus HNOg is monobasic, sulphuric 
acid n^SO^ dibasic phosphoric u id HgPO^ tnbasic 

An acid terminating in -ous forms a salt ending m -ile, and an 
oxyacid ending in -tc forms a silt ending in -ate Thus the 
chlorine oxv acids enumerated above form salts named respec- 
tively hypochlorites, chlorites, chlorates and perchlorates Salts 
formed from hydracids terminate in -ide, following the rule 
for binary compounds An acid salt is one m which the whole 
amount of hydrogen has not been replaced bv metal , a normal 
salt is one in which all the hydrogen has been replaced , and a 
basic salt is one in which part of tlie acid of the normal salt his 
been replaced by oxvgen 

Chemical Formulat — Opposite the name of each element in 
the second column of the above table, the symbol is given which 
is alwiys employed to represent it This symbol, however, not 
only represents the particular element, hut a certain definite 
cjuantity of it Thus, the letter H alwavs stands for 1 atom or 
1 part by weight of hydrogen, the letter N for i atom or 14 parts 
of nitrogen, and the symbol Cl for 1 atom or 33 3 parts of chloi- 
ine ' Compounds ire m like manner rcprcsenttcl liy writing the 
symbols of their constituent elements side by side, and if more 
than one atom of each clement be present, the number is indicated 
bv a numeral placed on the right of the symbol of the element 
cither below or above the line Thus, hydrochloric and is 
represented by the formula HCl, that is to sav, it is a compound 
of an atom of hydrogen with an atom of chlorine, or of t part 
by weight of hydrogen with 33 3 parts by w tight of t hlorine 
ag iin, sulphuric acid is represented by tht formul i whu h 

is a statement that it consists of 2 atoms of hydrogen, i of sulphur, 
and 4 of oxygen, and consequently of certain relative weights of 
these elements A figure filaced on the right of a symbol only 
affects the symbol to which it is attached, but when figurts art 
placed in front of several symbols all are affected by it, thus 
SH^SC)^ means IFSO^ taken twice 

The distribution of weight in chemual change is readily 
expressed in the form of equations by the aid of these symbols , 
the equation 

2HCl + Zn = 7nCL, HI,. 

for example, is to be read as meaning that from 73 parts of 
hydrochloric acid and 65 parts of zinc , 1 36 parts of zinc chloride 
and 2 parts of hydrogen are produced The + sign is mv iriably 
employed in this wav either to express combination or action 
upon, the meaning usually attached to the use of the sign = being 
that from such and such bodies such and such other bodies 
are formed 

* Approximate v iluc^ of the atomic wcis^lits arc employed here 
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Usually, when the symbols of the elements are written or 
printed with a figure to the right, it is understood that this 
indicates a molecule of tlie element, the symbol alone representing 
an atom Thus, the symbols and induate that the mole- 
cules of hydrogen and phosphorus respei tively contain 2 and 4 
atoms Since, according to the molecular theory, m all cases 
of chemical change the action is between molecules, such sj mbols 
as these ought always to be employed Ihus, the formation of 
hydrochloric acid from hydrogen and chlorine is correctly 
represented by the equation 

Hj I ( b '2Htl 

that IS to say, a molecule of hydrogen and a molecule of chlorine 
give rise to two moleiules of hydrochloric acid, whilst the 
following equation merely represents the relative weights of the 
elements which enter into re iction, and is not a ( omplete ex- 
pression of what IS supposed to take place - 
H I C1 = H( i 

In all cases it is usual to represent substances bj formulae 
which to the best of our knowleilge express their molecular 
composition m the state of gas, and not mcrel> the relative 
number of atoms which they contain , thus, acetic acid consists 
of carbon, hydrogen tind oxjgtn in the proportion of one atom 
of carbon, two of hydrogen, and one of o\>gcn, but its molecular 
weight corresponds to the formula C II 4 O,, which therefore is 
always employed to represent acetic acid When chemical 
change is expressed with the aid of molecular formulae not 
onb IS the distribution of weight repusented, but b> the mere 
insjiution of the symbols it is possible to deduct from the law 
of gaseous combination mentioned above, the relative volumes 
which the agents and resultants occup} m the state of gas if 
measured at the same temperature and under the same pressure 
Thus, the equation 

iH +U^=Jll/) 

not onl\ represents that certain definite weights of hydrogen 
inrl oxygen furnish a certim definite weight of the compound 
which we term water, but th.it if the water m the state of gas 
the hydrogen and the oxvgen are all measured at the same 
temperature and pressure tlu volume oeeupied by the oxygen 
IS only half that occupied by the hv drogen, whilst the resulting 
water-gas will only occupy the same volume as the hydrogen 
In other words, 2 volumes of oxvgen .ind 4 volumes of h> drogen 
furnish 4 volumes of water-gas \ simple equation like this, 
therefore when properly interpreted, affords a large amount of 
information One other instance may Ije given , the eepiation 

2\H N I ilia 

represents the decomposition of ammonia gas into nitrogen and 
h> drogen gases by the electric spark and it not onlv eonvevs 
the information that a cert.un reUlivc W'Cight of ammonia 
consisting of ecrlim rehtive weights of lijdrogtn and nitrogen 
is broken up into tertiin relative wciglits of hv drogen and 
nitiogen, Imt also that the nitrogen will l>e cont uned m half 
tlie space which contained the ammonia, and that the volume 
of the hydrogen will be one and a half times as great as that of 
tlu original ammonia, so th it in the decomposition of ammonia 
the volume becomes doubled 

Formul.ae which merely express the lelative number of atoms 
of the different elements present m a compound are termed 
tmpirical formulae, and the formulae of all compounds whose 
molecular weights are undetermined are necessarily empirual 
the molecular foronila of i compound, however, is alw ly s a 
simple multiple of the empirical formula, if not identical with it , 
thus, the empirical formula of acetic acid is CH O, and its 
molecular formula is C.II^O^, or twice ( Hp In addition to 
empirical .and molecular formul.ie, chemists arc m the habit of 
employing various kinds of rational formulae, called structural, 
constitutional or griphu formal u <Yc which not only express 
the molecular composition of the compounds to which they 
ipph , but also embody eertxm assumptions as to the manner 
m which the constituent atoms are arranged and convey more 
or less information with regard to the nature of the compound 
itself, viz the class to which il belongs, the manner in which 1 


it IS formed, and the behaviour it will exhibit under various 
circumstances Before explaining these formulae it will be 
necessary, however, to consider the differences m combining 
power exhibited by the various elements 

Valency —It is found that the numlser of atoms of a given 
element, of chlorine, for example which unite with an atom of 
each of the other elements is very variable Thus, hydrogen 
unites with but a single atom of chlorine /me with two boron 
with three, silicon with four, phosphorus with fiv e and tungsten 
with SIX I hose elements which arc equivalent in combining 
or displacing power to a single atom of hydrogen are said to be 
univalent or monad elements whilst those whic h are equiv ilent 
to two atoms of hydrogen are termed bivalent or dy ad clemc nts , 
and those equivalent to three, four, fiv e or six atoms of hv drcjgen 
triad, tetrad, pentad or hexad elements But not onlv is the 
combining power or valencv (atomicitv ) of the elements diffe rent 
it is also observed that one element may combine with another 
m several proportions, or that its valency mav var\ for example, 
phosphorus forms two chlorides represented by the formulae 
PCl^ and PCl^, nitrogen the series of oxides represented by the 
formulae N^O, NO, (N, 0 ,), N, 0 ,, N_ 0 ^, molybdenum forms the 
chlorides MoClj, Mod, MoCf,, Moll Mo( 1 (^), and tungsten 
the chlondes WCl^, WCl^ \VC 1 , W Cl/ 

In explanation of these f icts it is supposed that each element 
has a certain number of “units of affinity, which miy be 
entireh , or onlv in part, engaged when it enters into combination 
with other elements, and in those cases m which the entire 
I numlxr of units of affinity are not engaged by other elements 
it is supposed that those whuh are thus disengaged neutralize 
eaih other, as it wire For example, in phosphorus penta- 
I chloride the five units of affinity possessed bv the phosphonis 
atom are satisfied In the five monad atoms of chlorine but in 
the trichloride two arc disengagid and it mav be supjiosid 
sitisfy each other Compounik m which ill the units of afhnitv 
of the contained elements arc engaged are said to be saturated 
whilst those in which thi affimiies of the contained elements are 
not .all engigcd bv other elements are said to be unsaturaled 
According to this view it is necc^sarv to T>snmt tint in ill 
un>aturilt(l (ompounds, two, or some even number of iftinilies 
arc disengaged and also that all elements which (ombine 
with an even number of monad atoms cannot tombitu with an 
odd number ind vice versi,— m other words that the number 
of units of athnitv active in the e ise of anv given clement must 
be .alw.ivs either an even or .in odd number and thit it e innot 
be at one time an even and it inotlier in odd number I he it 
lie however a few rcniirkible exceptions to this 1 iw 
Ihus, it must be supposed tint in mine oxide, NO, an odd 
number of affinities irc d’sengiged since a single atom ol eh .ad 
oxygen IS united with i single iteim ol nitrogen, which m dl its 
compounds with other elements acts cither as a triad nr jientid 
hen nitric peroxide NjO„ is converted into gas it eleeompose s, 
and it about 180° C its vapour entiicK consists of molecules 
of the composition NO while it temptniures between this 
and o” C It consists of a mixture in different proportions of the 
two kinds of moleeules, N O, and NO Hit oxide \(\ must 
be regarded as another instant t of a compound m which an odd 
number tif affinities of one of the contained elements .arc dis 
engaged, since it eontams two itoms of dvad oxvgen united with 
a single itom of tn id or pentad nitrogen Ag un when tungsten 
hexachloridc is eonverted into v ipour it is ekeomposed into 
t hlorine ind a pent it blonde h iv mg a norm il v apour dcnsitv , 
but as in the majority of its compounds tungsten at ts as a he xad 
we apparentlv must regard its pentaehlonde as a compound 
m which in odd number of free iffimties are disengaged Hither- 
to no explarution his been given of these exeeptions to wh.at 
appears to be a law of ilmost umv c rs.il applit ition v iz that the 
sum of the units of atfinitv ot all the atoms in i compound is 
an even number 

I he numlier of units of alhnitv ictive m the case of anv 
particular element is largch dependent however upon the 
nature of the element or elements with which it is assoc uted 
Thus, an atom of iodine onlv combines with one of hv drogen, 

M 2 a 
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but may unite witli three of cliloune, which never combines 
with more than a single atom of hydrogen , an atom of phos- 
phorus umtes with only three atoms of hydrogen, but with five 
of chlorine, or with four of hydrogen and one of iodine , and the 
dilondes corresponding to the higher oxides of lead, nickel, 
manganese and arsenic, FbO., NijOj, MnO, and Asp, do not 
exist as stable compounds, but the lower chforidcs, PbCb, NiCh, 
MnClj uid AsClg, are \cry stable 

The valency of an clement is usually expressed by dashes 
or Roman numerals placed on the right of its symbol, thus 
H', 0", B"', C'\ P% Mo''', but in constructing graphic formulae 
the symbols of the elements are written with as many lines 
attached to each symbol ^is die element which it represents 
has umts of affinity 

The periodic law (sec Element) permits a grouping of the 
elements according to thur valency as follows — (jroup 0 
helium, neon, argon, kr>pton and xenon appear to be devoid of 
valency (rroup I tlic xlkah metals Li, Na, K, Rb, Cs, and 
also Ag, monovalent, Cu, monovalent and divalent, Au, 
monovalent and tnvalcnt Group II the alkaline earth metaJs 
Ca, Sr, Ba, and also Be (Gl),Mg, Zn, Cd, divalent, Hg, monovalent 
and divalent Group III B, tnvalcnt, Al, tnvalcnt, but 
possibly also tetra- or penta-valcnt , Ga, divalent and triv”alent , 
In, mono-, di- and tn-valent , 1 1, monovalent and tnvalcnt 
Group IV C, Si, Ge, Zr, Ih, tetravalent, Ti, tetra valent and 
hexavalent , Sn, Pb, divalent and tetravalent , Ce, trivalent 
and tetravalent Group V N, trivalent aryi pent.ivalent, but 
divalent in nitric oxide , P, As, Sb, Bi, trivalent md pentavalent, 
the last being possibly divalent in BiO and BiC^ Group VI 
0, usually divalent, but tetravalent and possibly hexavalent in 
oxonium and other salts , S, Se, le, di-, tetra- and hexa- valent , 
Cr, di , tn- and hexa-valent , Mo, W, di-, tri-, tetra-, penta- and 
hexa-valent Group VII H (^), monov'-alent , the halogens F, 
Cl, Br, I, usually monovalent, but possibly also tn- and penU- 
valent , Mn, divalent md trivalent, and possibly heptavalent 
m permanganates Group VIII Fe, Co, divalent and trivalent , 
Ni, divalent , Os, Ru, hexavalent and octavalent , Pd, Pt, 
divalent and tetravalent , Ir, tn-, tetra- and hexa-valent 
(See also Vai fncy ) 

ConslUuhonal Formulae —Graphic or constitutional formulae 
are employed to express the manner m which the constituent 
atoms of compounds are associated together , for example, the 
trioxide of sulphur is usually regarded as a compound of an 
atom of hexad sulphur with tlxree atoms of dyad oxvgen, and 
this hypothesis is illustrated by the graphic formula 


When this oxide is brought into contact with water it combines 
with It forming sulphuric and, H SO, 

In this compound only two of the oxygen atoms are wholly 
associated with the sulphur atom, each of the remaining oxygen 
itoms being united by one of its affinities to the sulphur atoms, 
and by the remaining affinity to an atom of h)drogen. 


The graphic formula of a sulphate is readily deduced by re- 
membering that the hydrogen atoms are partially or entirely 
replaced Thus acid sodium sulphate, normal sodium sulphate 
and zinc sulphate have the formulae 

NuOv^ O NaOv.^ O ^ 

H Na O, ND 


\gam, the reactions of acetic acid, C JLOj, show that the four 
atoms of hydrogen which it contains nave not all the same 
function, and also that the two atoms of oxygen have different 
functions , the graphic formula which we are led to assign to 
acetic acid, vi7 


serves m a measure to express this, three of the atoms of hydrogen 
being represented as associated with one of the atoms of carbon. 


whilst the fourth atom is associated with an atom of oxygen 
which is united by a single affinity to the second atom of carlwn, 
to which, however, tlie second atom of oxygen is united by both 
of Its affinities It is not to ba supposed that there are any 
actual botids of union between the atoms , graphic formulae 
' such as these merely express the hypothesis that certain of the 
atoms m a compound come directly within the sphera of attrac- 
tion of certain other atoms, and only indirectly withm the 
sphere of attraction of others, — an hypothesis to which chemists 
are led by observing that it is often possible to separate a group 
of elements from a compound, and to displace it by other elements 
or groups of elements 

Rational formulae of a much simpler description than these 
graphic formulae are generally employed X or instance, sulphuric 
acid IS usually represented by the formula SO (OH) , which 
indicates that it may be regarded as a compound of the group 
S()_, with twice the group OH Each of these OH groups is 
equivalent m combining or displacing power to a monad element, 
since it consists of an atom of dyad oxygen associated with a 
single atom of monad hydrogen, so that m this case the S0_, 
group IS equivalent to an atom of a dyad element This formula 
for sulphuric acid, however, merely represents such facts as that 
It IS possible to displace an atom of hydrogen and an atom of 
oxygen m sulphuric acid by a single atom of chlorine, thus 
forming the compound , and that by the action of 

water on the compound ‘sO CE twice the group OH, or water 
minus an atom of hydrogen, is introduced m place of the two 
monad atoms of chlorine — 

SO,(OH). +2nn 
W iter Sulphuric acid 

Constitutional formulie like these, m fact, are nothing more 
than symbolic expressions of the charai ti r of the compounds 
which thev repnsent, the arrange mint of symbols in a (citain 
definite manner being understood to convey eertain inlurmation 
with regard to the compounds represented 

Groups of two or more atoms like SO, and Oil, which are 
capable of playing the part of elementary atoms (that is to say, 
which can be transferred from compound to compound), tn 
termed compound radicals, the elementary atoms being simple 
radicals Thus, the atom of hydrogen is a monad simple radical, 
the atom of oxygen a dyad simple radical, whilst the group OH 
is a monad compound radical 

It IS often convenient to regard compounds as formed upon 
certain types , alcohol, for example, may be said to Idc a com- 
pound formed upon the water type, th it is to say, a compound 
formed from water by displacing one of the atoms of hydrogen 
by the group of elements thus — 

0{H 

Watir Alcoliol 

Constitutional formulae become of preponderating importance 
when we consider the more complicated inorganic and especially 
organic compounds Their full significance is treated in the 
section of this article dealing with organic chemistry, and m the 
articles Isomerism and Stereo-isomerism 

Chemical Action — Chemical change or chemical action may 
be said to take place whenever ( hanges occur which involve an 
alteration m the composition of molecules, and may be the 
result of the action of agents such as heat, electricity or 
light, or of two or more elements or compounds upon each 
other 

Three kinds of changes arc to be distinguished, viz changes 
which involve combination, changes which involve decomposi- 
tion or separation, and changes which involve at the same time 
both decomposition and combination Changes of the first and 
second kind, according to our views of the constitution of mole- 
cules, are probably of very rare occurrence , in fact, chemical 
action appears almost always to involve the occurrence of both 
these kinds of change, for, as already pointed out, we must 
assume that the molecules of hydrogen, oxygen and several 
other elements are diatomic, or that they consist of two atoms 
Indeed, it appears probable that with few exceptions the elements 
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are all compounds of similar atoms united together by one or 
more units of ulhnity, according to their valencies Jf this be 
the case, however, it is evident that there is no real distinction 
between the reactions which take place when two elements 
combine together and wlien an clement m a compound is dis- 
placed by another I he lombination, as it is ordinarily termed, 
of chlorine with hydrogen, and the displacement of iodine m 
potassium iodide by the action of chlorine, may be cited as 
examples , if these reactions arc represented, as such reactions 
very commonly are, by (quations which mtielv express the 
relative weiglits of the bodies whitli enter into reaction, and of 
the products, thus — 

H F (1 HCl 

llydiogvu Chloiiiio Hydiovlilorit aeul 

Kl (1 . KU Hi 

Potassium lodak Chloiim. I’otassium t Idoride Iodine 
they appear to differ m iharaeter, but if they are correctly 
represented by nioleeular eepitions, or equations which express 
tJic relative number of molecules which enter into naition and 
which result from the reution, it will be olmous that thi 
< haraeter of the reaction is substintially the same m both cases, 
ind that both are instances of the occurrence of wh it is ordin inly 
termed double decomposition— 

H„ s (1^ ^ JIUI 

Ilvdiogvii Cliloruu Hvdiochloue icid 
2Kl t tb = + L 

Polassuim lodidi Cliloriru Pot issuim chlonck lodim 
In all cases of (hcmual change energ> m the form of Ik at is 
( ither developed or absorbed, and the amount of lieat developed 
or absorbed m a given teaftioa is vis definite as vire the weights 
of the substance engagi d m the reaction I hus, m tlie production 
of hydro! hlone uid from hydrogen and chlorine 22,000 calories 
ire developed , in the production of hydrobromic acid from 
hydrogen and bromine , however, only S440 calories are developed , 
ind m the form Uioii of hydnodic acid from hydrogen and 
iodine 6040 calories vire absorbed 
This difference 111 biluviour of the three elements chlorine, 
bromine and iodine, wliuli m many respects exhibit considerable 
resemblance ma> Ix- cxplaimd in the following manner Wc 
may suppose that 111 the formation of gaseous hydrochloric acid 
from gaseous ililonno and h>drogen, according to the cqu ition 
II.T Cb^UCl i HCl 

i certain amount of energy is expended in separating the atoms 
of hydrogen in the hy dtogen molecule, and the atoms of t hlonne 
m the chlorine molecule, from each otlui , but that heat is 
developed by the combination of the hydrogen atoms witli 
the chlorine atoms and that, as more energy is developed by the 
union of the atoms of hv drogen and chlorine than is exjxmded 
in separating the hydrogen atoms from each other and the 
e hlonne atoms from one mother, the result of the wtioii of the 
two elements upon each other is the development of heat,- — the 
amount finally developed m the reaction being the difference 
between thit absorbed in decomposing the elementary mole- 
cules and that developed by the combination of the atoms of 
e hlonne ind hy drogen In the formation of gast ous hy drobromic 
leid from liquid bromine and gaseous hydrijgen - 
Hj + Br^^IllJr + HBr 

in addition to the energy expended m decomposing the hydrogen 
and bromine molecules, energy is also expended in converting 
the liquid bromine into the gaseous condition, and probably 
less heat is developed by the combination of bromine and 
hydrogen than by the combination of chlorine and hydrogen, so 
that the amount of heat finally developed is much less than is 
developed m the formation of hydrochloric acid Lastly, m 
the production of gaseous hydnodic acid from hvdrogen and 


so much energy is expended m the cleeomposition of the hy drogen 
and iodine molecules and in the conversion of the iodine into the 
gaseous condition, that the heat which it may be supposed is 
developed by the combination of the hydrogen and iodine atoms 
IS insufficient to Imlance the expenditure, and the final result is 


therefore neg lUvL , luiKi iLisnecia^uy 111 forming liy driodie 
uid from its elements to apply heat oontmuously 

Ihese compounds also afford examples of the fact th 
generally speaking, those compounds are most readily formed, 
ind arc most stable, m the lormation of which the most heat is 
developed I hus, chlorine enters into reaction with hydrogen, 
and removes hydrogen horn hydrogeni/cd bodies, far moie 
readily thin bromine, and hydrochloric acid is a far more 
stable substince than hvcirobromie uiirb hydnodic acid bung 
greatly inferior even to hydrobromic acid in stabilitv Com- 
l.)Ounds formed with the evolution of heat are termed exothermic , 
while those formed vnth an absorption are termed endothermic 
I xplosives are the commonest examples of endothcrraie com- 
pounds 

When two substances which bv their action upon each other 
develop much heat enter into reaction, the reaction is usually 
complete without the employment of an excess of either , for 
example, when a mixture of hydrogen and oxvgcn, in the pro- 
portions to form wiiter- 

iU -e-O^ -2OH, 

IS exploded, It IS cntiicly converted into w-tcr Ihis is also 
the ease if two substances an brought together m solution, bv 
the action of wliu h upon each other i third body is formed 
winch IS insoluble in tlie solvent emplovccl, and which ilso does 
not tend to react upon am of the suhstinees present for 
last me c, when a solution of 1 (hlondc is ulclcd to i solution of 
a silver silt, iiisolulile silver chloride is preeipiLitc cl, incl almost 
the whole of the silver is removed from solution, even if the 
imoiint of the chloride employed be not m c xrc'^s of that 
the on tic allv rcijuired 

Tint if there be no iendtney to form an insoluble compound, 
cjr one whit h is not Ii iblc to n ic t upon an\ of the other suhstanc cs 
present, this is no longc r the c^ise For ex imple, when a solution 
of a ferric salt is iddrd to i solution of pot issiuni thiocvanale, 
a deep red coloration is pioduced, owing to the forinition of 
feme Ihioi'y mitc rheoretieallv the reaction Likes pine m 
tlic case of feme nitrite m the manner represented bv the 
equation 

\ dKC^'? - re(CNbJ^ , JK\C), 

I (.rric 1 itril,* I’st issium tin JCMn \t<. I crri, llnorjanito 1 I i'.miiiii intrut 

but It IS found that tv eri when more than sixty limes the amount 
of poLissium thiocy mate recjuired by this equation is added, 
a [lorlion of the ferric nitrate still rem iins unconverted, doubtless 
owing to the ottuircnce of the reverse change 
] .(( \S),+ JKNC> “It \<),b . 

In this, as m most other cases m which substances art ujson one 
another under such e in unistances that the resulting compounds 
are free to re ict, the extent to whit h the different kinds of ac tion 
which mav occur take jilac c is dependent upon the m iss of the 
substances present m the mixture As another instinct of this 
kind, the decomposition of bismuth chloride bv water mav be 
cited If a verv large quantity of water he added the chloride 
is entirely decomposed in the m inner represented bv the 
equation — 

BiCI -t- nil ^ Bi()( 1 + iiHCl 

Bismuth chloride Bismntli oxv’chloiidc 

the oxvchlonde being precipitated but if smaller quantities 
of water be added the dteomposition is mcornplctt, and it is 
found that the extent to which decomposition Likes place is 
proportional to the quantity of water emplovccl, the decom- 
position being incomplete, except m presence of large quintitics 
of water, because of the occurrence of the reverse action — 

Tick 1 3 JHtl^BK b + (),H 

Chemical change which merely involves simple decomposition 
IS thus seen to be influenced by the masses of the reacting siil>- 
stances and the presence of the products of decomposition , m 
other words the system of reacting substances and resultants 
form a mixture in which chemical action has apparently ceased, 
or the svstem is in equilibrium Such reactions are termed 
leversible (see Ciuvmical Action) 
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Inorganic chemistry is concerned with the descriptive study 
of the elements and their compounds, except those of carbon 
Reference should be made to the separate articles on the different 
elements and the more important compounds for their prepara- 
tion, properties and uses In this article the development of 
this branch of the science is treated historically 

I he earliest discoveries m inorganic chemistr) are to be found 
in the metallurgy, medicine and chemical arts of the ancients 
Ihe Egyptians obtained silver, iron, copper, lead, zinc and tin, 
either pure or as alloys, by smelting the ores , mercury is men- 
tioned by Theophrastus {c 300 b r ) The manufacture of glass, 
also practised in Egypt, demanded a knowledge of sodium or 
potassium carbonates , the former occurs as an efflorescence 
on the shores of certain lakes , the latter was obtained from 
wood ashes Many substances were used as pigments Pliny 
records white lead, cinnabar, verdigris and red oxide of iron , 
and the preparation of coloured glasses and enamels testifies to 
the uses to which these and other substances -vs ere put Salts of 
ammonium were also known , while alum was used as a mordant 
in dyeing Many substances were employ ed m ancient medicine 
galena was the basis of a valuable Egyptian cosmetic and drug, 
the arsenic sulphides, realgar and orpimcnt, litharge, alum, 
saltpetre, iron rust were also used Among the Arabian and 
later alchemists wc find attempts made to collate compounds by 
specific properties, and it is to these writers that we are mainly 
indebted for such terms as “alkali,” “sal,” isc Ihe mineral 
acids, hydrochloric, nitric and sulphuric acids, and also aqua 
regta (a mixture of hydrochloric and nitric acids) were discovered, 
and the vitriols, alum, saltpetre, sal-ammoniac, ammonium 
carbonate, silver nitrttc {lunar canshc) became better known 
The compounds of mercury altraited considerable attention, 
rnamly on iccount of their medicinal piopcitics , mercuric 
oxide and corrosi\ e sublimate were known to pscudo-Gcber, and 
the nitrate and basic sulphate to “ Basil V'alentine ” Antimony 
and its compounds formed the subject of in el iborate treatise 
ascribed to this last writer, who also contributed to our knowledge 
of the compounds of /me, bismutli and arstnu Ml the com- 
monly occurring elements and compounds appi ir to ha^e 
received notice by the alchemists , but the writings assigned 
to the alchemical period are generally so vague and indefinite 
that It IS difficult to determine the true value of the results 
olitained 

In the succeeding 1 itroi hi mical period, the methods of the 
lUheinists were improved and new ones devised (daului 
showed how to prepare hydrochloric acid, ipnilus sain, by 
heating rock-salt with sulphurit add, the method in common 
use to-day, and also nitric acid from saltp< tre and arsenic 
trioxide 1 iliavius obtained sulphuric acid from many sub- 
stances, <• g alum, V itriol, sulphur and nitric acid, by distillation 
The action of these acids on many metals w is also studied , 
Glauber obtained zinc, stannic, arsenious and cupious < blondes 
by dissolving the metals m hydrochloric acid, compounds 
hitherto obtained by heating the metals with corrosive sublimate, 
and consequently supposed to contain mercury Ihe siientifii 
study of salts dates from this period, especial interest being 
taken in those compounds which possessed a medicinal or 
technical value In particular, the silts of potassium, sodium 
and ammonium were carefully investigated, but sodium and 
potassium salts were rarely differentiated ’ The metals of the 
alkaline-earths were somewhat neglected, we find Geoig 
Agricola considering gypsum (calcium sulphate ) as a compoumi 
of lime, while cakium nitrate and chloride becimc known at 
about the beginning of the 17th century Antimonial, bismuth 
and arsenical compounds were assiduously studied, a direi t 
consequence of their high medicinal importance , mercurial 
and silver compounds were investigated for the same reason 
The general tendency of this period appears to have taken the 
form of improving and developing the methods of the alchemists , 

' The difiniti distinction lx tween potash and soda was hi t 
established by Duhamcl dc Rlonceaii (1700-1781) 


few new fields w'ere opened, and apart from a more complete 
knowlcagc of the nature of salts, no valuable generalizations 
were attained 

The discovery of phosphorus by Brand, a Hamburg alchemist, 
in i66cy excited chemists to in unwonted degree , it was also 
independently prepared by Robert Boyle and J Kunckcl, 
Brind having kept his process secret lowards the middle of 
the 1 8th century two new elements were isolated cobalt bv 
G Brandt in 1742, and nickel by A F Cronstedt in i7‘5o These 
discoveries were followed by Daniel Rutherford’s isolation of 
nitrogen in 1772, and by K Scheele’s isolation of chlorine and 
oxygen m 1774 (J Pnestley-^ discovered oxygen independently 
at about the same time), and his inv'estigation of molybehc and 
tungstic acids in the following year , metallic molybdenum 
was obtained by P J Hjelm m 1783, and tungsten by Don 
Fausto d’Flhuy ar , manganese was isolated by J G Gahn in 
1774 In 1784 Henry Cavendish thoroughly examined hydrogen, 
establishing its elementary nature , and he made the far-reaching 
discov'cry that water was composed of two v olumes of hydrogen 
to one of oxygen 

The phlogistic theory, which perv'^adtd the chemical doctrine 
of this period gave rise to continued study of the products of 
calcination and combustion , it thus happened that the know'- 
ledge of oxides and oxidation products was considerably 
developed Ihe synthesis of nitric acid by passing electric 
sparks through moist air by tivcndish is a famous piece ol 
experimental work, for m the first place it determined the 
composition of this important substante, and in the second 
place the minute residue of iir which would not combine, although 
Ignored for about a century, was subsequently examined by 
Lord Rayleigh and Sir William Ramsay', who showed that it 
consists of a mixture of elementary substances — irgon, krypton 
neon and xenon (see Arcon) 

Ihe i8th century witnessed striking developments in 
pneumatic chemistrv, or the chemistry of gases, which had 
been begun by van Helmont, May ow, Hales and Boy le Gases 
formerlv considered to be identical came to be clearly distin- 
guished, and many new ones w'ere discovered Atmospheric 
air was carefully investigated by kavendisli, who showed Hut 
It consisted of two clement iry constituents lutiogen, whidi 
was isolated by Rutherford m 1772, and oxygen, isolated m 
1774, and Black established the presence, m minute cjuantity , 
of carbon dioxide (van Ilelmont s gn? Kybestre) Of the many 
workers in this field, Priestley occupies an important position 
A masterly device, initiated b\ him was to collect giscs ovei 
mercury instead of water, this enabled him to olvtain gases 
previously' onlv known in solution, such as ammonia, hydro- 
chloric acid, silicon fluoride and sulphur dioxide Sulphuretted 
hydrogen and nitric oxide were discovered at about the 
same time 

Returning to the history of the discovei-y of the elements and 
their more important inorganic compounds, we c omc m 1 789 to 
M H Klaproth’s detection of a previously unknown constituent 
of the mineral pitchblende lie extracted a substance to which 
he assigned the character of an dement, naming it urvnium 
(from Oi’/Miios, heaven), but it was afterwards shown by' h M 
l\hgot, who prepared the pure metal, that Klaproth s produc t 
was really an oxide This element was my'estigatcd at a latei 
date by Sir Henry Rose oc, and more thoroughly and successfully 
bv C /irnmermann and AlibegofT Pitchblende attuned con- 
siderable notoriety towirds the end of the 19th century' on 
account of two important discoveries Ihe first, made by Sir 
William Ramsay in 1896, was that the mineral evolved a peculiai 
gas when treated with sulphuric aid , this gas, helium (q v ), 
proved to be identical w ith a constituent of the sun’s atmosphere, 
detected as early as 1868 by Sir biorman I ockyer during a 
spectroscopic examination of the sun’s chromosphere Ihe 
second discovery, assoc lated with the ( lines, is that of the 
peculiar properties exhibited by the impure substance, and due 
to a constituent named radium The investigation of this 
substance and its properties (see RAmoA(’'riviTy ) has proceeded 
so far as to render it probable that the theory of the unalterability 



INORGANIC] 


CHEMISTRY 


45 


of elements, and alho the hitherto accepted explanations of 
vdrious celestial phenomena — the source of solar energy and 
the appearances of the tails of comets — may require recasting 

In the same year as Klaproth detected uranium, he also 
isolated zin onia or zirconium oxide from the mineral variously 
known as zircon, hyacinth, jacynth and jargoon , but he failed 
to obtain the metal, this being first accomplished some years 
later by Ber/ehus, who decomposed the double potassium 
/inonium fluoride with potassium In the following year, 1795, 
Klaproth announced the discovery of a third new element, 
titanium , its isolation (in a veiy impure form), as in the case of 
zireonium, was reserved for Berzelius 

Passing over the discovery of carbon disulphide by W \ 
Lampadius in 1796, of chromium by I N Vauquelinin i797,and 
Klaproth’s investigation of tellurium in 1798, the next important 
series of observations was concerned with platinum and the 
allied metals Platinum had been described by Antonio de I Iloa 
in 1748, and subsequently discussed by II T Scheffer in 17^2 
In 1803 W H Wollaston discovered palladium, especially 
interesting for its striking property of absorbing (“ occluding ”) 
as much as 376 volumes of hydrogen at ordinary temperatures, 
and 643 volumes at 90° In the following year he (iiscovered 
rhodium , and at about the same time Smithson Tennant added 
two more to the list —indium and osmium , the former was 
so named from the changing tinti of its oxides (igts, rnnbow), 
md the latter from the odour of its oxide (c«rp/, smell) Ihe 
most recently discovered ‘ platinum metil,” nithcnium, 
vv IS rccocmizcd by ( L Claus in 1845 Ihe greit number 
tnci striking character of the compounds of this group ol 
metals hive formed the subject of many investigitions, and 
already there is a most voluminous literature Berzelius was 
an early worker m this lield , he wis succeeded by Bunsen, 
Tiid Dcvillc ind Debriy, who worked out the separation ol 
rhodium , and it a later date by P i ( Icvc, the first to make 
a reallv thorough study of these elements and the ir compounds 
Of especi il note arc the curious compounds formed by the union 
of carbon monoxide with platinous chloride, discovered by Paul 
Sc hutzenberger ind subsequently investigated by F B My bus 
and 1 ' hoerster and by Pullinger , the phosphophtmie com- 
pounds formed primarily from platinum and phosphorus penta- 
c blonde , and also the “ ammino ’ compounds, formed by the 
union of ammonia with the chloride, <X.c of these metals, which 
have been studied by minv chc mists, especially S M Jorgensen 
( onsiderable uncertainty existed as to the atomic weights of 
these metals, the values obtained by Berzelius being doubtful 
K F 0 Seubert redetermined this constant for platinum, 
osmium and indium, E PI Keistr for palladium, and A A 
Joly for ruthenium 

The beginning of the 19th century witnessed the discovery 
of certain powerful methods for the analysis of compounds and 
the isolation of elements Berzelius s investigation of the 
action of the electric current on salts clearly demonstrated 
the invaluable assistance that electrolysis could render to the 
isolator of elements , and the adoption of this method by bir 
Humphry Davy for the analysis of the hydrates of the metals of 
the alkalis and alkaline earths, and the results which he thus 
achieved, established its potency In 1808 Davy isolated 
sodium and potassium , he then turned his attention to the 
preparation of metallic calcium, barium, strontium and mag- 
nesium Here he met with greater difficulty, and it is to be 
questioned whether he obtained any of these metals even in an 
approximately pure form (see Electromftai lurc \ ) The 
discovery of boron by Gay Lussac and Davy in 1809 led 
Berzelius to investigate silica (silex) In the following year he 
announced that silica was the oxide of a hitherto unrecognized 
element, which he named sihaum, considering it to be a metal 
This has proved to be erroneous , it is non-metallic m character, 
and Its name was altered to silicon, from analogy with carbon 
and boron At the same time Berzelius obtained the element, 
in an impure condition, by fusing silica with charcoal and iron 
in a blast furnace , its preparation in a pure condition he first 
accomplished in 182^, when he invented the method of heating 


double potassium fluorides with metallic potassium Ihe 
success which attended his experiments in the lasc of silicon led 
him to apply it to the isolation of other elements In 1824 he 
obtained zirconium from potassium zirconium fluoride , the 
preparation of (impure) titanium (juickly followed, and m 1828 
he obtained thorium A similar piocess, and equally eflicai lous, 
was introduced by F Wohler m 1827 It consisted in heating 
metallic chloiides with potassium, and was first applied to 
aluminium, which was isolated in 1827 , in the following year, 
beryllium chloride was analysed by the same method, beryllium 
oxide (l)erylia or glu(ina) having been known since 1798, when 
It wa detected by L \ Vauquehn in the gem-stone beryl 

In 1812 B Courtois isolated the clement iodine from ‘ kelp, 
the burnt ashes of marine plants The chemical analogy of this 
substance to chlorine was quickly perceived, especially alter 
its investigation by Davy and Gay Lussac f yanogen, a 
compound which in comlunation behaved very similarly to 
chlorine and iodine, was isol ited in 181^ by tiay Lussac This 
discovery of the first of the then-styled “ compound radicals ” 
exerted great influence on the prevailing views of chemical 
composition H)droehloric add was carefully investigated 
at about this time bv Dav>, haraday and (jay Lussac, its 
composition and the elementary n tture of chlorine being thereby 
established 

In 1817 F Stromeyer detected a new metallic element, lad- 
mium, in certain zinc ores, it was rediscovered at subsequent 
dates by other observers and its chemical resemblance to zinc 
noticed In the s<ime year Bcr/elius discovered selenium m a 
deposit from sulphuric acid chambers, his master! / investigation 
including a study of the hvdride, oxides and other compounds 
Selenic atid was discov ertd by F Mitscherhc h, who also observed 
the simiUrity of the crystallographic charai ters of the selenates 
and sulphates, whic h aftorded valuable ccirrol orvtion of his doc- 
trine of isomorphism More recent and cUborate invcstig ition> 
m this direction by A L H Futton have confirmed this view 

In i8i8 L J rhenard discovered hvdrogen dioxide, one of 
the most interesting inorganic compounds known, which has 
since been carefully mvcstig ited by H I Schone, M Iraube, 
W olfenstein end otiiers About the same time, J A Arfvedson, 
a pupil of Ber/ehus, detected a new element which he n imed 
lithium, in various minerals — notably petahte Although 
un ible to isolate the metal, he recognized its an ilogy to sodium 
and potassium , this was confirmed by R Bunsen and A 
Matthiessen in i8';>, who obtained the rnctal by electrolvsis 
and thoroughly tximmed it and its compounds Its crimson 
llamc-coloration was observed by C Ci Gmelm in 1818 

Ihe discovery of bromine in 1826 bv A J Balard completed 
for many years Berzelius s group of halogen elements , the 
remaining memlier, fluorine, notwithstanding many attempts, 
rimxmed unisolated until 1886, when Henri Moissan obt lined 
it by the electrolysis of potassium fluoride dissolved in hydro- 
fluoric acid Ily drobromic and hydriodic acids were investigated 
by Gay Lussac and Bilard, while hvdrofluoric acid received 
considerable attention at the hands of Gay Lussac, Ihenard 
and Berzelius We may, m fut consider that the descriptive 
study of the various halogen compounds dates from about this 
time Balard discovered chlorine monoxide in 18^4, investigat- 
ing its properties and reactions , ind his observations on hvpc- 
chlorous acid and hypochlorites led him to conclude that “bleach- 
mg-powder ” or chloride of lime was a compound or mixture 
m cquimoleeular proportions of calcium chloride and hypo- 
chlorite, with a little c.ili lum hydrate G iv Loss le investigated 
chloric acid , Stadion discovered perchloric ai id, since more 
fully studied by G b Serullas and Roscoc , Davy and Slatlion 
investigated chlorine peroxide formed by treating potassium 
chloi itc with sulphuric uid Davy also described anci p irlially 
investigated the gas, named by him ‘ euchlorme obtained 
by heating potassium chlorate with hydrochloric acid, this 
gas has been more recently examined bv Pebil ^ The oxy-acids 
of iodine were investigated by Davy and II (i M^nus , periodic 
acid, discovered by the latter, is char u terized bv thi, striking 
complexity of its salts as pointed out by Kimmins 
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In 1830 N G SeGtrom definitely proved the existence of a 
mtUihc element vaniidium, which had been previously detected 
(in 1801) in certain lead ores by A M dtl Rio , subsequent 
elaborate researches by Sir Henry Roscoe showed many in- 
aixuiacies in the Cone lusions of earlier workers (for instance, the 
substance considered to be the pure element was in reality an 
oxide) and provided science with an admirable account of this 
element and its compounds B W Gerland contributed to our 
knowledge of vanadyl salts and the vanadic acids Chemically 
related to vanadium arc the tw o elements tantalum and colum- 
bium or niobium 1 hese elements occur m the minerals colum- 
bite and tantahtc, and their compounds became known in the 
earlv part of the iqth century by the Ubours of C Hatchett, 
A G Bkeberg, W H Wollaston and Berzelius. But the 
knowledge was very imperfect , neither was it much clarified 
by H Rose, who regarded niobium oxide as the element The 
subject was revived m i8fi6 by C W Blomstrand and J ( 
Marignac, to whom is due the credit of first showing the true 
chemical relations of these elements. Subsequent researches by 
Samte Claire Devillc and L J lYoost, and by A G Kruss and 
L B Nilson, and subseciuently (1904) by Hall, rendered notable 
additions to our knowledge of these elementsandtheircompounds 
Tantalum has m recent years been turned to economic service, 
being employ cd, in the same mannt r as tungsten, for the pro- 
duction of the filaments employed m incandescent electric 
lighting 

In 1833 Thomas (jraham, following the paths already traced 
out by K D Clarke, Gay iLussac and Stromeyer, published his 
masterly investigation of the various phosphoric acids and 
their salts, obtaining results subsequently employed by J von 
Liebig m establishing the doctnne of the characterization and 
basicity of acids Both phosphoric and phosphorous acids 
became known, although imperfectly, towards the end of the 
i8th century , phosphorous acid was first obtained pure b\ 
Davy m 1813, while pure phosphorous oxide, tlio anhydride 
of phosphorous acid, remamed unknown until T D Thorpes 
investigation of the products of the slow combustion of phos- 
phorub Of other phosphorus compounds we may here notice 
Gengembre’s discovery of phasphuretted hydrogen (phosphine) 
m 17H J, the analogy of which to ammonia was first pointed out 
by Davy and supported at a later date bv H Rose , liquid 
phosphuretted hydrogen was first obtained bv ihenard m 
1838 , and hypophosphorous acid was discovered by Dulong 
in 1816 Of the lialogen compounds of phosphorus, the tn- 
chloridt was discovered by Gay Lussac and Ihenard while the 
pent ichlorido was obtained by Davy The oxychloride, bro- 
mides, and other romixninds were subsequently discovcad , 
here we need only notice Moissan’s preparation of the tnfluonde 
and Thorpe’s discovery of the pentofluoride, a compound of 
especial note, for it volatilizes unchanged giving a vapour of 
normal density and so demonstrating the stability of a pentava- 
Icnt phosphorus compound (the pentachloride and pentabromide 
dissociate into a molecule of the halogen clement and phosphorus 
trichloride) 

In 1840 ( F Schonbem investigated ozone, a gas of peculiar 
odour (named from the Gr to smell) observed in 1785 by 
Martin van Manim to be formed by the action of a silent electric 
discharge on the oxygen of the air , he showed it to be an 
allotropic modification of oxygen, a view subsequently confirmed 
by Mangnac, Andrews and boret. In 1845 a further contribution 
to the study of allotropy was made by Anton bchrotter, who 
investigated the transformations of yellow and red phosphorus, 
phenomena previously noticed by Berzelius, the inv enter of the 
term “ allotropy ” The preparation of ciystalhne boron m 1856 
by Wohler and Samte Claire Dcville showed that this element 
also existed m allotropic forms, amorphous boron having been 
obtained simultaneously and independently m 1809 ^ Ga) 
Lussac and Davy Before leaving this phase of inorginic 
chemistry, we may mention other historical examples of allo- 
tropy Of great importance is the chemical identity of the 
diamond, graphite and charcoal, a fact demonstrated m part by 
Lavoisier in 1773, bmithson Tennant m 1796 and bv Sir George 


Steuartj-Macken/ie (1780-1848), who showed that equal weights 
of these three substances yielded the same weight of carbon 
dioxide on combustion The allotropy of selenium was first 
investigated by Berzelius , and more fully m 1851 by J W 
Hittorf, who carefully investigated the effects produced by heat , 
crystalline siltnium possesses a very striking property, vu 
when exposed to the action of light its electric conducUvit) 
increases Another element occurring m allotropic forms is 
sulphur, of which many forms have been describeii, E Mit- 
scherhch was an early worker in this held A modification 
known as “ black sulphur,” soluble in water, was announced 
b> h L Knapp in 1848, and a colloidal modification was 
described by H Debus The dynamical equilibrium between 
rhombic, liquid and monosymmetnc sulphur has been worked 
out by H H Bakhuis Rooreboom The phenomenon of allo- 
tropy IS not confined to the non-metals, for evidence has been 
advanced to show that allotropy is far commoner than hitherto 
supposed Ihus the researches of Carey Lea, E A. bchneidci 
and others, have proved the existence of “ colloidal silver ” , 
similar forms of the metals gold, copper, and of the platinum 
metals have been described The allotropy of arsenic and 
antimony is also worthy of notice, but m tJie case of the first 
element the vanation is essentially non-metallic, closely resemb- 
ling that of phosphorus I he term allotropy has also been 
applied to inorganic compounds, identical in composition, but 
assuming different crystallographic forms Mercuric oxide, 
sulphide and iodide , arsenic tnoxide , titanium dioxide and 
silicon dioxide may be cited as examples 

Ihe joint disctivery in 1859 of the powerful method of spectrum 
analysis (see Specikoscxipy) by G R Kirchhoff and R W 
Bunsen, and its application to the detection and tlie characteriza- 
tion of elements when in a state of incandescence, rapidly led 
to the discovery of many hitherto unknown clemt nts Within 
two years of the invention the authors announced the discovery 
of two metals, rubidium and caesium, closely allied to sodium 
potassium and lithium in properties, in the mineral lepidoUh 
and m the Durkhcira mineral water In 1861 Sir W illiam Crooke.s 
detected thallium (named from the Gr ^ttAAos, a green bud, on 
account of a brilliant green line m its spec trum) in the scltnious 
mud of the sulphunc acid manufacture , the chemical affinities 
of this element, on the one hand approximating to the metals 
of the alkalis, and on the other hand to lead, were mainly 
established bv C A Lamy Of other metals first detected by 
the spectroscope mention is to be made of indium, determined 
by F Reich and H 1 Richter m 1863, and of gallium, detected 
m certam zinc blendes by Lecoq de Boisbaudran in 1873 Iht 
spectroscope has played an all-importanl part m the character- 
ization of the elements, which, m combination with oxygen, 
constitute the group of substances collectively named the ” rare 
earths ’ Ihe substances occur, m very minute quantity, in a 
large number of sparingly-distributed and comparatively rare 
minerals-— euxcnite, samarksite, cente, yttrotantahte, Ac 
Scandinavian specimens of the'-e minerals were examined by 
J Gadohn, M H Klaproth, and esqiecially by Berzelius , these 
chemists are to be regarded as the pioneers m this branch of 
descnptive chemistry Smee their day many chemists have 
entered the lists, new and powerful methods of research have 
been devwed, and several new elements definitely characterized 
Our knowledge on many points, however, is very chaotic , great 
uncerUuntv and conflict of evidence circulate around many of 
the “ new elements ” which have been announced, so much so 
that P I Ueve proposed to divide the ” rare earth ” metals into 
two groups, (i) “ perfectly characterized ” , (2) ” not yet 
thoroughly characterized ’ The literature of this subject is 
very large. The memorial address on J C G de Marignac, a 
noted worker m this field, delivered by Cleve, a high authority 
on this subject, before the London Chemical Society (/ C.6 
Trans , 1895, p 468), and various papers m the same journal 
by Sir William Crookes, Bohuslav Brauner and others should 
be consulted for details 

In tlic separation of the constituents of the complex mixture 
of oxides obtained from the ” rare earth ” minerals, the methods 
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generally forced upon chemists are those of fractional precipita- 
tion or crystallization, the striking resemblances of the com- 
pounds of these elements rarely admitting of a complete separa- 
tion by simple precipitation and hltration The extrior<linar\ 
patience requisite to a successful termination of such an analysis 
can only be adequately realized by actual research , an ide i 
may be obtained from C rookes’s Srlf^ri Methods tn Analysts 
Of recent years the mtroduc tion of vanous organic compounds as 
prec ipitants or reagents has reduced the lahour of the process , 
and advantage has also been t ike n of the fairly complex double 
salts which these metals form with compounds I he puntv of 
the compounds thus obtained is checked by spectroscopic 
observations formerly the spark- and absorption-spectra 
were the sole methods available , a third method was introduced 
by ( Tookes, who submitted the oxides, or preferably the basic 
sulphates, to the action of a negative electric discharge »n vaem, 
and investigated the phosphorescence induced spectroscopically 
By such a study m the ultra-violet region of a fraction prepared 
from crude yttria he detected a new element victonum, and 
subsequently by elaborate fractionation obtained the element 
Itself 

The first earth of this group to be isolated (although m an 
impure form) was yttna, obtained by Gadolin m 1704 from the 
mineral gadolinite, which was named after its discoverer aiifl 
investigator Klaproth and Vauquelm also investigated this 
caith, but without detecting thit it was a complex mixture — 
a discovery resented for C G Mosander The next discoverv, 
made independently and simultaneously m t8o^ b> Klaproth and 
by W Hismger and Ber/ehus, vus of cena the oxide of cerium, 
in the mineral cerite found at Riddcrhytta, Wcstmannland, 
Sweden These crude earths, yttna and cena, have supplied 
most if not all of the “ rare earth ” metils In 1841 Mosander, 
humg in r8v) discovered a new clement lanthanum m the 
mineral cente isolated this element and also a hitherto un- 
recognized sul>stance, dKl>mia, from crude yttna, and two years 
later he announced the determination of two fresh constituents 
of the same earth, naming them erbin and terbia Lanthanum 
has retained its elementary character, but recent attempts at 
separating it from didymia have led to the view that didymium 
IS a mixture of two elements praseodymium and neodymium 
(see Diuymium) Mosander’s erbia has been shown to contain 
various other oxides — ^thulia, holmia, Kc — but this has not yet 
been perfectly worked out In iHjH Mungnac, having subjected 
Mosander’s erbia, obtained from gadolmite, to a careful examina- 
tion, announced the presence of a new element, ytterbium , 
this discovery was confirmed bv Nilson, who in the following year 
discovered another element, scandium, in Marignac’s ytterbia 
Scandium possesses great historical interest, for Cleve showed 
that it was one of the elements predicted bv MendeMeff about ten 
years previously from considerations based on his periodic 
classification of the elements (see Elemi'Ni) Other elements 
predicted and charicterized by Mendclceff which have been 
since realized are gallium, discovered m 1875, and germanium, 
discovered m 18815 by Hemens Winkler 

In 1880 Marignac examined certain earths obtained from the 
mineral samarksite, which had Uready m 1878 received attention 
from Delafontaine and later from I^coq de lioisbaudran He 
established the existence of two new elements, samarium and 
gadolinium, sine e investigated more especially by Cleve, to whom 
most of our knowledge on this subject is due In addition to 
the rare elements mentioned above, there are a score or so more 
whose existence « doubtful Every year is attended bv fresh 
“ discoveries ” m this prolific source of elementary substances, 
but the paucity of matenals and the predilections of the investi- 
gators militate in some measure against a just valuation being 
accorded to such researches After having been somewhat 
neglected for the greater attractions and wider field pre- 
sented by organic chemistry, the study of the elements 
and their inorganic compounds is now rapidly coming into 
favour , new investigators are continually entenng the lists , 
the beaten paths are being retraversed and new ramifications 
pursued 


IV Organic Chfmistrv 

While inorganic chemistry was prinianly developed through 
the study of minerals— a connexion still shown by the French 
appellation chirme mtntrale organic chemistry owes its origin 
to the investigation of substances occurring m the vegetable 
and animal organisms flic (juest of the alchemists for the 
philosopher’s stone, and the almost general adherence of th< 
latrochemists to the study of the mediunal characters and 
preparation of metallic compounds, stultified in some measure 
the investigation of vegetable and animal products It is true 
thvt by the distillation of many herbs, rtsins and similar sub- 
stances, several orgnnu compounds had been prepared, and in a 
f(w cases employed as medicines but the prevailing classifica- 
tion of substances by phvsical and superficial properties led to 
the correlation of orginic and inorganic compounds, without 
anv attention being paid to their chemical composition I he 
ciirifiraticm and spirit of rest irch so clcarh emphasized by 
Robert Bovle m the middle of the T7th cenlurv is reflected in 
the classification of substances expounded bv Nicolas I mer\ , 
in 167 <5, in his Cows de ehvmie Taking as a Ixisis the nature ol 
the soune of compounds, he framed three classes “ mineral ’ 
comprising the metals, minerals, earths and stones, “vege- 
table,” comprising plants, resms, gums juircs, Ac , and 
“ animal,” comprising animals, their dilfcrcnt parts and excreta 
Notwithstanding the mronsistenc\ of his allocation of substances 
to the different groups (for instance, acetic acid was placed in 
the vegetable class, while the acetates and the products of their 
dr\ distillation, acetone, Ac , were plarul m the mineral class), 
this classification came into fa\our I he phlogistonists en- 
deavoured to introduce chemical notions to support it Becher, 
in his Phystca sttbierrauea (idfig) slated that mineral vegetable 
and animal matter contained the same elements but that more 
simpF combinations prevailed in the mineral kingdom , while 
Stahl, in his Specimen Bechtnanum (1702) held the “ earthv 
principle to predominate in the mineral class and the “ aqueous ’ 
and “ combustible ” m the vegetable and animal classes It 
thus happened that in the earlier treatises on phlogistic chemistrv 
organic substances wen grouped with ill combustibles 

Ihe development of organic chemistry from this time until 
almost the end of the 18th century was almost entirely confined 
to such compounds as had practical applications, especially m 
pharmacy and dveing A new and energetic spirit was introduced 
by Schcele among other discoceries this gifted experimenter 
isolated and characterized manv organic acids, and proved the 
general occurrence of glvcerm {Olims) in all oils and fats 
Bergman worked m the same direction , while Rouelle was 
attracted to the studv of anim il chemistry Tloeoretical specula- 
tions were revived by Lavoisier, who having explained the nature 
of combustion and determined methods for analysing com- 
pounds, concluded that vegeUble substances orclinarilv contained 
carbon, hydrogen and oxvgen, while animal substances generallc 
contained in addition to these elements, nitrogen, and sometimes 
phosphorus and sulphur Lavoisier, to whom chemistry was 
pnmanlv the chemistrv of oxv'gen compounds, having developed 
the radical theory initiated Ire Guyton de Morveau, formulated 
the hypothesis that vegetable and animal substances were oxides 
of radicals composed of carbon and hydrogen , moreover, since 
simple radicals (the element;.) can form more than one oxide 
he attributed the same character to his hydrocarbon ridicals 
he considered for instance, sugar to be a neutral oxide and 
oxalic acid a higher oxide of a certain radical for, when oxidized 
by mtnr and, sugar vields oxalic acid At the same time, how- 
ever, he adhered to the classification of Lcmery , and it was 
only when identical compounds were obtained from both vege- 
table and animal sources that this subdivision was discarded and 
the classes were assimilated m the division organic chemistry 
At this time there existed a belief, held at a later date by 
Berzelius, Gmelin and manv others, that the formation of 
organic compounds w ib conditioned bv a sojcalled vital force , 
and the difficulty of artificially rt ili/ing this action explained 
the supposed impossibility of sv nthestzmg organic compounds 
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This dogma was shaken b> Wohler’s synthesis of urea in 
1828 But the belief died hard , the s) nthesis of urea remained 
isolated for many years , and many explanations were attempted 
by the vitahsts (as, for instance, that urea was halfway between 
the inorganic and organic kingdoms, or that the carbon, from 
which it was obtained, retained the essentials of this hypothetical 
vital forte), but only to succumb at a later date to the indubitable 
fact that the same laws of chemical combination prevail in both 
the animate and inanimate kingdoms, and that the artificial 
or laboratory synthesis of any substance, either inorganic or 
organic, is but a question of time, once its constitution is 
dettrmined ' 

1 he exact delimitation of inorganic and organic chemistry 
engrossed many minds for many years , and on this point there 
existed considerable divergence of opinion for several decades 
In addition to the vitalistic doctrine of the origin of organic 
compounds, views based on purelv chemical considerations were 
advanced I he atomic theory, and its correlatives — the laws 
of ( onstant and multiple proportions — had been shown to possess 
absolute validity so far as well-characterized inorganic com- 
pounds were concerned , but it was open to question whether 
organic compounds obeyed the same laws Berzelius, m 1813 
and 1814, by improved methods of analysis, established that 
the Daltonian laws of combination held in both the inorganic 
and organic kingdoms , and he adopted the view of Lavoisier 
that orgeme compounds were oxides of compound radicals, and 
therefore necessarily cont<uned at least three elements— carbon, 
hydrogen and oxygen I his view was accepted in 1817 by 
Ixopold (iinelin, who, m his Handbuch der Cluvite, regarded 
inorganic compounds as being of binarv composition (the 
simplest being oxides, both acid and basic , which by combination 
form salts also of binary form), and organic compounds is 
ternary, / e composed of three elements , furthermore he 
concluded that inorganic compounds could be synthesized, 
whereas 01 game compounds could not A consequence of this 
empirical division was that marsh gas, ethylene and cyanogen 
were regarded as inorganic, and at a later date many other 
hydrocarbons of undoubtedly organic nature had to be included 
in the same division 

The bin vry conception of compounds held by Ber/c bus received 
ipp^rent support from the observations of Gay Lusstc, in i8rs, 
on the vapour densities of alcohol and ether, wluch pointed to 
the conclusion that these substances consisted of one moUcule 
of water and one and two of ethylene respectively and from 
Pierre fean Robiquet and Jean Jaeques ( olin, showing, m 1816, 
that ethvl chloride (hydrochloric ether) could be regarded as 
a compound of ethylene and hydrochloric acid ^ Compound 
radicals came to be regarded as the immediate constituents of 
organic compounds , and, at first, a determination of their 
empirical composition was supposed to be sufticient to char- 
acterize them To this problem there was added another in 
about the third decade of the 19th century - namely, to determine 
the manner in wluch the atoms composing the radical were 
combined , this supplementary requisite was due to the dis- 
covery of the isomerism of silver fulminate and silver cyanate 
by Justus von Iicbig in 1823, and to M Laraday’s discovery of 
butylene, isomeric with ethylene, in 1825 

The classical investigation of Liebig and Friedrich Wohler 
on the radical of benzoic acid (“ ijber das Radikal der Benzoc- 
saure,” 4 nn Cheni , 18^2, 3, p 249) is to be regarded as a most 
important contnbution to the radical theory, for it was shown 
that a radical containing the elements carbon, hydrogen and 
oxygen, which they named benzoyl (the termination yl coming 
from the Gr cAr/, mattir), formed the basis of benzaldchyde, 
l^enzoic acid, benzoyl (hloride, benzoyl bromide and benzoyl 
sulphide, benzamide and benzoic ether Berzelius immediately 
appreciated the importance of this discovery, notwithstanding 

* The reader IS spiciallv referred to the articles Ai izarin , Indigo 
P uRiN and Terrenes for illustrations of the manner in which 
ehemists have artificially pnpired important animal and vegetable 
products • 

2 These observations were gintrvlized by J B Dumas and 
i’olydorc Boullay (1806-1835) their “ etherin theory (vide infra) 
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that he was compelled to reject the theory that oxygen could 
not play any part m a compound radical — a view which he 
previously considered as axiomatic , and he suggested the 
names “ prom or ‘ orthrm ” (from the Gr irpwi and op 0 p 6 <s, 
at dawn) However, in 1833, Berzelius reverted to his earlier 
opinion that oxygenated radii als were incompatible with his 
electrochemical theory , he regarded benzoyl as an oxide of the 
radical which he named “ picramyl ” (from viKpo^, 

bitter, and ap.vyi)nXii, almond), the peroxide being anhydrous 
benzoic acid, and he dismissed the views of Gay Lussac and 
Dumas that ethylene was the radical of ether, alcohol and ethyl 
chloride, setting up in their place the idea that ether was a 
suboxide of ethyl, (C,lIr)jO, which was analogous to K_, 0 , while 
alcohol was an oxide of a radical , thus annihilating any 
relation between these two compounds This view was modified 
by Liebig, who regarded ether as ethyl oxide, and alcohol as the 
hy drate of ethyl oxide , here, howev^er, he was m error, for he 
attributed to alcohol a molecular weight double its true value 
Notwithstanding these errors, the value of the ‘ ethyl theory ” 
was perceived , other radicals — formyl, methyl, amyl, acetyl, 
cS-i — were charai ti rizcd , Dum is, m 1837, aclmiLted the failure 
of the etherm theory , and, in companv with I icbig, he defined 
organic chemistry as the “chemistry of compound radicals” 
I he knowledge of compound radicals received lurther increment 
at the hands of Robert VV Bunsen, the discoverer of the cacodyl 
compounds 

The radical theory, cssentulK duahstic in nature m view of 
Its similarity to the electrochemical theory of Berzelius, was 
destined to succumb to a unitarv theory Instances had already 
been recorded of cases where a halogen element replaced hydrogen 
with the production of a eloseh allied substance Gvy Lussac 
had prepared cyanogen chloride from hydrocyanic acid, Paradav, 
hcxachlorethanc from ethylene diehloride, Ac Here the electro- 
negative halogens exercised a function similar to electro positive 
hydrogen Dumas gave especial attention to such substitutions, 
named metaltpsy (/-itTf exchange), and framed the 

following empirical laws to explain the reactions --(i) a body 
containing hydrogen when substituted by a halogen loses one 
atom of hvdrogcn for every atom of halogen introduced , (2) the 
same holds if oxygen be present, except that when the oxygen 
is present as water the latter first loses its hydrogen witliout 
replacement, and then substitution according to (i) ensues 
Dumas went no further than thus epitomizing his observations , 
and the next development was made m 1836 by Auguste Laurent, 
who, having amplified and discussed the applicability of Dumas’ 
views, promulgated his Nucleus Theory, which assumed the 
existence of “ original nuclei or radicals ” (raduaux or noyaux 
jondamenlaux) tomposed of carbon and hydrogen, and “ derived 
nuclei ” {raduaux or noyaux derives) formed from the original 
nuclei by the substitution of hydrogen or the addition of other 
elements, and hxvmg properties closely related to the primary 
nuclei 

Vigorous opposition was made by Liebig and Berzelius, the 
latter directing his attack against Dumas, whom he erroneously 
believed to be the author of whit was, m his opinion, a pernicious 
theory Dumas repudiated the accusation, aflirming that he 
held exactly contrary views to Laurent , but only to admit 
their correctness m 1839, when, from his own researches and 
those of Laurent, Malaguti and Regnault, he formulated his 
type theory According to this theory a ‘ chemical type ’ 
embraced compounds containing the same number of ccjuivalc nts 
combined in a like manner and exhibiting similar properties , 
thus acetic and trichloracetic acids, aldehyde and chloral, marsh 
gas and chloroform are pairs of i ompounds referable to the same 
type He also postulated, with Regnault, the existence of 
“molecular or mechanical types ” containing substances w-hic h, 
although having the same number of ccjuivalents, are essentially 
different m characters His unitary conceptions may be sum- 
marized every chemical compound forms a complete whole, 
and cannot therefore consist of two parts , and its chemical 
character depends primarily upon the arrangement and number 
of the atoms, and, m a lesser degree, upon their chemical nature 
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More emphatic opposition to the dualistic theory of Berzelius 
was hardly possible , this illustrious chemist perceived that the 
validity of his electrochemical theory was called m question, 
and therefore he waged vigorous war upon Dumas and his 
followers But he fought m a futile cause , to explain the facts 
put forward by Dumas he had to invent intricate and involved 
hypotheses, which, it must be said, did not meet with general 
acceptance , Liebig seceded from him, and invited Wohler to 
endeavour to correi t lum Still, till the last Berzelius remained 
faithful to his original theory , experiment, which he had hitherto 
held to be the only sure method of research, he discarded, and 
in Its plate he substituted pure spet ulation, which greatly injured 
the radical theory At the same time, however, the conception 
of raditals could not be entirely displaced, for the researches of 
Liebig and Wohler, and those made subsequently by Bunsen, 
demonstrated beyond all doubt the advantages which would 
accrue from their correct recognition 

\ step forward — the fusion of Dumis’ type theory ind the 
radical theory — was made bv I aurent and Charles G< rhardt 
As early as 1842, Gerhardt m his Precis de chtmte orgamque 
exhibited a marked leaning towards Dumas’ theory, and it is 
without doubt that both Dumas and Laurent exercised con- 
siderable influence on his views L nwilling to discard the stru tly 
unitary views of these chemists, or to adopt the copulae theory 
of Berzelius, he revived the notion of ruiicals in a new form 
\ccording to Gerhardt, the process of substitution consisted 
of the union of two ratdues to form a unitary whole , these 
residues, previously termed “compound radieils,” are atomic 
complexes which remun oser from the inter xction of two 
compounds Ihus, he mteipreled the interaction of benzene 
and nitru acid as C, H, + HNO, - C + Iip, the “ residues” 

of benzene being ( incl H, and of nitric acid HO and 
Similarly he represented the reactions investigated by Licbig 
ind Wohler on ben/o)! compounds as double decompositions 
This rejuvenation of the notion of radn als rapidlv gamed 
favour , and the complete fusion of the radical theory with the 
theory of types was not long dclayecl In 1849 C \ Wurt/ 
discovered the amines or substituted ammonus, jireviously 
prcdiete d by Liebig , A W von Hofmann continueal the investi- 
gation, and esUiilislied their recognition is ammonia m which 
one or more hydrogen atoms had been replaced bv ludre'earbon 
r idle als, thus formulating the “ammonia t\pe” In 1850 
\ W Willi imson showeel how alcohol and ether were to be 
regarded as derived from water by substituting one or both 
hydrogen atoms by the ethyl group , he derived acids and the 
acid anhydrides from the same tvpe, and from a comparison 
many inorganic and the simple organic compounds he con- 
cluded that this notion of a “ water-type ” clarified, m no sm all 
measure, the conception of the structure of compounds 

These conclusions were co-ordin ited m Gerhardt’s “ new 
theory of types Taking as types h)clrogen, hv drochloric acid, 
water and ammonia he postulated that all organic compounds 
were referable to these four forms the hydrogen t^pe included 
hydrocarbons, aldehyde s and ketones , the hydrochloric acid 
type, the chlorides, bromides anil iodides , the, water t>pc, the 
alcohols, ethers, monobasic aeujs, acid anhydrides, and the 
analogous sulpiuir compounds , and the ammonia type, the 
amines, aeid-anudes, and the analogous phosphorus and arsemc 
compounds The recognition of the polybasicitv of aeids, 
which followed from the researches of 1 horn vs (irihim ind 
I lehig, had evused Willnmson to suggest that dibasic ae ids could 
be referred to a double water tvpe, the acid radical replacing an 
atom of hydrogen in eaeli water molecule , while his iliscovcry 
of tribisie formic ether, ( H(OCjHJj, m i8‘^4 suggested a triple 
water type These views were extended by Williim Odling, and 
adopted by (>erhardt, but with modifications of Williamson s 
aspects A further generalization was effected by August 
Kekul6, who rejected the hydrochloric acid type as unnecessary, 
and introduced the methane t>pe and condensed mixed types 
Pointing out that condensed types can only be fused with a 
radical replacing more than one atom of hydrogen, he laid the 
foundation of the doctrine of valency, a doctrine of incalcul- 
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able service to the knowledge of the structure of chemical 
compounds 

At about the same time Hermann Kolbc attempted a re- 
habilitation, with cerUm modifications, of the dualistic con- 
ception of Berzelius He rejected the Berzehan tenet as to the 
unalterahihtv of radicals, and admitted that they exercised a 
considerable influence upon the comjvounds with which the> were 
copulated By his own investigations and those of Sir T dward 
Frankland it was proved that the radical methyl existed in 
acetic acid , and by the electrolysis of sodium acetate, Kollx 
eoncluded that he had isolated this radical , m this, however, 
he was wrong, for he really obtained ethvnc, €3,, and not 
methyl, tHj From similar imestig itions of valeriame leid 
he wis led to conclude thit fatty acids were oxygen compounds 
of the radicals hydrogen, methyl, ethyl, &c , combined with the 
double carbon equivalent C , Ihus the radical of acetic acid, 
acetyl,* was C,H ( _ (It will be noticed that Kolbe used the 
itomie weights It - i, C ~ 6, 0 — 8, S=i6, S>.c , his formulae, 
however, were molecular formulae t e the molecular weights 
were the same as in use to-day ) This conne cting link, ( , was 
regirded as essential, while the methvl, ethvl, Ac was but a 
sort of appe.n(iagt , but Kolbe could not clearly conceive the 
manner of e opulalion 

Ihc brillivnt researches of Prinkland on the orgmo-mctallic 
compounds, and his consequent doe.trine of saturation capacitv 
or valenev of elements and radicals relavcd Kolbe s views o* 
all obscurity The dextrine of lopuhe wvs discarded, and in 
1859 emphisis was given to the view that all organic compounds 
were derivatives of inorganic bv simple substitution proecsse <= 
He was thus envbled to predift compounds then unknown 
e q’ the scHondarv'’ and tcrtnrv alcohols, vnd with inestimable 
perspie icitv he proved intim ite relations between compounds 
jireviously held to be quite distinet Lactic acid and alanine 
were shown to be o\\- and amino-propionie acids resneetivelv , 
glycollir ae id and gh cocoil, oxv- anel arnino-vectic acids , salicylic 
and benz^mic acieis, oxy- and amino-benzoic it ids 
Another conseejuence of the doctrine of valency was that it 
permitted the graphic representation of the molecule The 
structure theory ” (or the mode of linking of the atoms) of 
( irbon comjiounds, founded b\ Butlerow, Kekul^ and (ouper 
anel, at a later date, mvrvclloush enhanced by the doctrine of 
stereo-isomcrism, due to J H van t Hoff and Le Bel, occupies 
such a position m organic rhemistrv that its value ran never 
be transrtndeel By its ud the mefltciilc is represented as a 
colic rtum of atoms conne e ted ti^gethcr by valencies m such a 
manner that the part plaved bv each atom is rcpresenteii , 
isomerism, or the existence of two or more chemically different 
substances hiving identical molecular weights, is adequately 
shown, and, most important of all, once the stnieture is 
determined, the synthesis of the compound is but a matter of 
time 

In this summary the leading factors which have contributed 
to a correct appreciation of organic compounds have so far hten 
lonsidcred historically, but instead of continuing this method it 
has been thought adv isable to present an epitome of present-dav 
tonelusions, not chronologically, but as exhibiting the principles 
and subject-matter of our science 

Clas'iificahon of Orgamc Compounds 
An apt definition of organic chemistrv is that it is “ the study 
of the hydrocarbons and their denv itives ’ This description, 
although not absolutely comprehensive, serves as a convenient 
starting-point for a prcliminarv classification, since a great 
number of substances imfluding the most important are direct h 
referable to hydrocarbons, being formed bv repl icing one or 
more hydrogen atoms by other atoms or groups Two distini t 
types of hydrocirbons exist (i) those consisting of an open 
chain of carbon atoms — named the “ aliphatic senes ’ (aAec^up 
oil or fat), and (2) those consisting of a closed chain— the 
“ earbocyclii senes ” The scconel senes cm Ije further divided 

* This must not b< ronfiiscd evith the modern CH^tO 

which at that time was known as act foxy! 
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into two js^oups (1) those exhibiting properties closely anab- I carbons given by the general formulae and 


gOLis to the aliphatic series — the polv methvlcncs (<7 1» ), and (r) 
a scries exhibiting properties dittenng in many respects from the 
aliphatic and polymethylene compounds, and charactenzed b\ 
a peculiar stability which 13 to tie associated with the disposi- 
tion of certain carbon valencies not saturated by hydrogen— 
the “ aromatic senes ” There also exists an extensive class of 
compounds termed the “ heterocyclic senes ” — these compounds 
are denved from ring systems containing atoms other than 
carbon , this class is more generally allied to the aromatic 
series t^n to the aliphatic 

We now proceed to discuss the types of aliphatic compoundb , 
then, the characteristic groupings having been established, an 
epitome of their derivatives will be given Carbocyclic rings 
IV ill next be treated, benzene and its allies in some detail , and 
finally the heterocyclic nuclei. 

Accepting the doctrine of the tetravalcncy of carbon (its 
divalency in such compounds os carbon monoxide, vanous 
isocyanides, fulminic acid, &c , and its possible trivalency in 
M Gomberg’s tnphenyl-methyl play no part m what follows), 
It IS readily seen that the simplest hydrotarbon has the formula 
CH^, named methane, in which the hydrogen atoms are of 
equal value, and which miy be pu turtd as placed at the vertices 
of a tetrahedron, the carljon atom occupying the centre This 
tetrahedral configuration is based on the existence of only one 
methylene dichlorule, two being necessary if the carbon valencies 
were directed from the centre of a plane square to its corners, 
and on the existence of two optical isomers of the formula 
L A B D h fL being a carbon atom and A B D h being different 
monovalent atoms or radicals (see SrEREO-IsoMtRisst) Ihe 
equivalence of the four hydrogen atoms of methane rested on 
indirect evidence, e g the existence of only one acetic acid, 
methyl chlonde, and other monosubstituUon derivatives — until 
the experimental proof by L Henry {Zeit / Phys them , 1888, 
2» p S53)> who prepared the four nitromethanes, CHjNOj, each 
atom m methane being successively replaced by the nitrogroup 

Henry started with methyl lodtcle the formula of whic,h we write 
in the form This readily c we with silvc r nitrite a 

lutromcthaao m which we ui-w suppo.se the niito xi'oup to replace 
the cl hydrogen atom te C(\(j5)an4H«H4 The same methyl lodidt 
gave with potassium cvanicle acetonitnl which was hydrolysed to 
acetic acid this must be C(COOH)rtHj,H(,Hj Chlonnation of this 
substance gave a inonochlorocetic acid wc will assume the chlonnt 
atom to replace the b hydrogen atom This acid with silver nitrite 
gave nitroacetic acid which readily gave the second nitroinethanc 
CHalVOjliHclG identical with the first nitromcthanc from thi 
nitroacLtic acid obtained above inalonic acid was prepared and 
from this a inonochlormalonic acid was obtained , we assume the 
chlorine atom to replace the c hydrogen atom Ihts acid gives with 
silver nitrite the corresponding nitromalonic acid which readily 
vithh d the third nitromethane CHaH4(NO-)cH,, also identical with 
the first The fourth nitromethane was obtained from the nitro 
maJomc acid previously mentioned by a repetition of the method 
bv which the third was prepared this was identical with the other 
three 

Let us now consider hydrocarbons containing 2 atoms of 
carbon Three such compounds are possible according to the 
number of valencies acting directly between the carbon atoms 
Thus, if they are connected by one valency, and the remaining 
valencies saturated by hydrogen, we obtain the compound 
H3C CH„ ethane This compound may be considered as 
derived from methane, bv replacing a hydrogen atom by 
the monovalent group CHj, known as , hence etbam 

may be name<l “ methylmeth.ine ’ If the carbon atoms are 
connected by two valencies, we obtam a compound HjC CHj, 
ethylene , if by three valencies, HC CH, acetylene These last 
two compounds are termed unsaherated, whereas ethane is 
saturated^ It is obvious that we have derived three oombmations 
of carbon with hydrogen, characterized by contaming a single, 
double, and triple Imkage , and from each of these, by the 
substitution of a methyl group for a hydrogen atom, compounds 
of the same nature result Thus ethane gives HgC CHj CH,, 
propane , ethylene gives HjC CH CHg, propylene , and acety- 
lene gives HC C CIIj, allylene By continuing the introduction 
of methyl groups we obtain three senes of homologous hydro- 


C„H2„_2, each member differing from the preceding one of the 
same senes by CHj It will be noticed that compounds contain- 
ing two double linkages will have the same general formula as 
the acetylene series , such compounds are known as the “ diole- 
fmes ” Hydrocarbons containing any number of double or 
tnple linkages, as well as both double and triple linkages, art 
possible, and a considerable number of such compounds havt 
been prepared 

A more complete idea of the notion of a compound radical follow s 
from a considt ration of the compound propaiu We derived tht'. 
substance from ethane by intiodiicmg a methyl group henct it 
may be termed " mtthylt thant Lquallv wtfl wt mav derive it 
from methane by replating a hydrogen ifom by the monovalent 
group CHj CHj, named ethvl , hence propane may be considered 
as ‘ othylniLthane Turthir, since methane may be regarded as 
formed by the conjunction of a methyl group with a hydrogen atom 
it may be named "methyl hydride" similailv ethane is "ethyl 
hydride propane ‘ piopyl hydride ' and so on The importanct 
of such groups aa methyl ethvl &e m attempting a nomenclatuu 
of organic compounds cannot be overestimated, these compound 
radicals frequently termed alh\l radicals, serve a similar purpose tu 
the organic chemist as the elemc nts to the inorganic chemist 

In methane and ethane the hydrogen atoms are of equal value, 
and no matter which one may be substituted by another element 
or group the same compound will result In propane, on the 
Other hand, the hydrogen atoms attached to the terminal 
torhon atoms differ from those joined to the medial atom , wc 
may therefore expect to obtain different compounds according 
to the position of the hydrogen atom substituted By intro- 
ducing a metliyl group we may obtain CHg CIT^ CIT^ CIT,, 
known as “ normal ’ or n-bulatu, substitution occurring at a 
terminal atom, or CH, rH(CHg) CH^ isobutine, substitution 
occurring at the medial atom From n-butane we may derive 
by A similar substitution of methyl groups, the two hydrocarbons 

(1) Cllg CHg CHg CHg Cllg, and (3) CHg CIT(ClIa) dig C 
from isobutane we may also derive two compounds, one identic il 
with (2), and a new one (3) CIIa(Cn3)C(CH8)CH3 These 
three hydrocarbons are nomerjc, 1 e they possess the same 
formula, but differ m constitution Wc notice that they ma) 
he differentiated as follows (i) is built up solely of mtlh)l and 
CHg (methylene) groups and thi molecule consists of a single 
chain, such hydrocarbons arc referred to as being normal, 

(2) has a branch and contains the group CH (methin^ in which 
the free valcnaes are attached to carlion atoms , such hydro- 
carbons are termed secondary or iso- , ^3) is c haractenzed by a 
carbon atom linked directly to four otner carbon atoms , such 
hydrocarbons arc known as tertiary 

Deferring the detailed discussion of cvclir or ringed hydro- 
carbons, a correlation of the vanous types or classes of compounds 
which may be denved from h> drocarbon nuclei will now be given 
It will be seen that each type depends upon a specific radical 
or atom, and the copulation of this character with any hydro- 
carbon radical (open or cyclic) gives origin to a compound of 
the same class* 

It IS convenient first to consider the effect of introducing one, 
two, or three hydroxyl (OH) groups into the — CHg, >CH2, and 
groups, which we have seen to characterize the different 
types of hydrocarbons It may be noticed here that cyclic 
nuclei can only contain the groups >0112 and >CH, the first 
characterizing the polymethj lene and reduced heterocyclu 
compounds, the second true aromatic compounds 

Sulistitutmg one hydioxyl group mto each of these residues wt 
obtain radicals of the type — CIlj OH >CH OH and OH 
these compounds are known as alcohols [q v ) and are termed jinmary 
secondary and tertiary respectively Polymetliylenes can give ooh 
secondary and tertiary alcohols, benzene only tertiary , these latter 
compounds axe known as phenols A second hydroxyl group may be 
introduced into the residues — CIL OH and >CH OH, with the 
roduction of radicals of the form — CH(OH)j and >C(OH)j 
bropounda containing these groupings arc, however, larelv observed 
(see Chix)R*.l>, and it is genorally found that when compounds of 
these types are expected die elements of water are split off and the 
typical groupings are reduced to — CH O and >C O Compounds 
containing the group — CH O art known as aldehydes {qv) whik 
the group >C O (somctimas termed the carbonvl or keto group) 
characberizes tlie ketones (ft) A third hvdroxyl group may tx. 
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introduced into the - CH O re* idne with the formation of the radical 
- C (OH) O this 19 known as the carboxvl group and characteri*t s 
the (yrgantc acids 

Sulphur analogues of these oxygen compounds are known Thus 
the thio*alcohol9 or ’mereatytans (q v ) contain the group -CH«SH 
and the elimination of the elements of sulphuretted hydrogen 
between two molecules of a thio-alcohol lesults m the formation of a 
thio (, tlu r ot bulpliidt K„S Oxidition of thio-sjthers results in thi 
foimation of sulphosides S Q ind sulphonts SO, 
oxidation ot mercaptans yields sulphonic acids R SO,H and of 
sodium mercaptides sulphmic acids R bO(OI-I) We may also 
notice that tluo-otheru combine with alkyl iodides to foiin bulphm< 
or sulphouiunl compounds R, SI Thio ahb h>dis tliio kttonts 
and thio acids dso i \isl 

We proceed to consider various simple derivatives of the 
alcohols, which we may here regard as hydroxy hydrouirbons, 
R OH, where R as an alkyl radical, either aliphatic or cyclic m 
nature 

Of these undoubtedly the simplost are the ethers {q ? ) formcxl by 
the elimmalion of the iJcmtnts of water between two molecules of 
the same alcohol simple ethers or of different <dcolioIs, “ mixcel 
ethers ’ Ihcse compounds may be regarded as o>ides m just the 
same way as the alcohols are regarded as hyelroxidcs In fact the 
analogy bctwe(n the alkyl groups and metallic elements fomu a 
convenient basis from whieh to consuler many derivatives Thus 
fioni cth) 1 alcohol tlu re can be piepired compounds brmed esters 
iqo) or eth( real salts ovactlv compaiable m structure with eorres- 
jxineJing salts of say potissmm hv the action of the phosphemus 
haioid' the hydroxyl group is replaced by a halogen atom with the 
formation of derivatives of the tvjic K ( l(Br I) nitiic acid forms 
nitrates R O NO, , nitrous acid nitrites R O NO , sulphuric acid 
gives normal sulphates R^bO. or icid sulphates R SOji Organic 
acids also condense with alconols to form smiilar coraixmnds the 
fat« waxes and essential oils arc natureJly occuri mg substances of 
this class 

An impoitant cl iss eif compounds tcrmcel amiiits {q v ) results 
from the condensation of alcohols with ammonia water betnj^ 
eliminated betwixn the alcoholic hvxiroxvl group and a hydrogen 
atom of the ammonia Throe types of amines ate possible and havr 
btx-n prejiarcd primary R NH, secondary R^ NH and tertiary 
R, N the oxairunes, K,N O aic closely nUbd to the tcrtiiry 
ammonias whicli also unite with a molecule of alkyl iodide to form 
salts of quaternary ammonium bises eg R^N I It is worthy of 
note that phosphorus and arstnic bases analogous to the amines 
ire known (see J-’hoshhokus ind AsstMC) From tlie primary 
ammes aie derived the eliizo compounds {q i ) and oao compounds 
{(/v) closclv related are the hydrazines {q i ) Sieomlaiy amines 
yiehi nitrosainmes R,N NO with nitrous aciel By the action of 
hydmxvlamme or iihcnvlhvdrazmo on aldehydes or ketones, con 
densation occurs between the carbonyl oxygen of the aldehyde or 
ketone and the ammo group of the hvdioxvlamino or hydrazmc 
Thus with hydtoxyliiTiine a'elchtdis yield ahloximes R ClI N OH 
and kitemcs ketoximes R( N OH (see Oximes) while phenyl 
hvdra/inc gives pheny Ihydrnzones, F,C N NH t (see Hyura 
zones) Oxyaldchydes and oxyketoncs (vu eompounds containing 
an oxy m addition to an alelchydic or ketonic group) imdergo 
both conele ns itiou and oxidation when tie ited with phcnylhy drazine 
forming compounds known as osozoncs these ire ot great import 
ance in char letenzing the sugars {q v ) 

Hie carboxyl group constitutes another convenient starting 
point for tlie onentation of many types of organic compounds 
'Ihis group may be considered as resulting from the fusion of i 
carbonyl (CO) and a hydroxyl (HO) group, and we mav 
expect to meet with compounds bearing structural resemblances 
to the derivatives of alcohols and aldehydes (or ketones) 

ConSidcimg dinvativcs primarily concerned with transformation-, 
of the hydioxyl group wc may regard our typical acid as a fusion 
of a radical R CO - (namtd acetyl propionyl butyl Ac gtiurally 
according to the name of tho hydrocarbon contammg tnc sarm 
number of carlxin atoms) and a hydioxyl group By replacing Uic 
hydioxyl group by alialogtn icul-aaloids result by’ the t hmination 
of the dements of water between two molecules acid anhydride s 
which may be oxidizetl to acid-peroxides , by replacing the hydroxyl 
group by the group SH thio aculs by replacing it by the ammo 
group, ncid-amidcs (q v ) by icplacmg it by the group -NH NHj 
acid-hydrazidcs The structural relations of tlicsc compounds arc 
here shown 

R CO OH R CO Cl (R COl O R CO SH , 

acid , acid chloride acid-anhydnile thio acid 

RCONH RCONHNH„ 

acid-amide acid hvdrawde 

It IS necessary clearly to distinguish such compounds as the 
ammo (or amido ) acids and aud-auudes in the hrst cose the 
amino group is substituted m the hvdioc irbon risiduc m the second 
it IS substituted in the carboxyl group 


By transformations of the carbonyl group, tuid at the same time 
of the hydroxyl grouji, many mteresting types of nitrogen com- 
pounds may lie correlated 

1 hus from the acid-amidcs which we ha\ c seen to be clocely related 
to the acids thcmsolvi s wc obt un by replacmg the c ixbonyj oxygen 
by chlorine, the aculomido-chlorides KCClaNH^ fiom vslneh art 
derived the imido chlorides R C Cl MI by loss ol oik mokeuU of 
hydrochloric acid By n placing the chlorine m the itnido chloride 
by an oxyalkyl group wt obtain the imido ethers R-C(OR') NH 
and by an ammo group, the amidincs RC(NHg) NH Du 
carbonyl oxygen may also be replaced by the oxime gioup NOIl 
thus the icids yield the hydroxamic acids R C(OH) NOH and tlu 
acid amuks the amidoximes R C(NHo) NOH C mseb related to 
the ainidoximefc an tlu nitrohe acids Kt(N02) NOH 

CmUl Ihdrocarbons and Niulei 

Having passed in rapid rev lew the v anous types of compounds 
derived by substituting for hvdrogen various atoms or groups of 
atoms in hydrocarbons (the stp irate articles on specific com 
pounds should be consulted for more detailed accounts), we now 
proceed to consider the closed-chain compounds Here we meet 
with a great diversity of types oxvgen, nitrogen, sulphur and 
other elements may, in addition to carbon, com&ne together in a 
great number of arrangements to form cyclic nuclei, which 
exhibit characters closely resembling open-chain compounds m 
so far as they yield substitution derivatives, and behave as 
compound radicals In classifying closed chain compounds, the 
first step consists m dividing them into (i) carbocychc in which 
the ring IS composed solely of carbon atoms — thise are also 
known as homocydic or tsorvrhe on account of the identity of the 
members of the ring- and (2) heicrocvdtc m which different 
elements go to make up the ring Two pnmarv divisions of 
carbocychc compounds mav be conveniently made (1) those 
m which the carbon atoms are completely saturated — these are 
known by the generic term t^vmdhylenes their general formula 
Ixnng (ril2)„ It will lie noticed that they are isomenc with 
ethylene and its homologues they differ however, from this 
senes in not containing 1 double linkage hut have a nnged 
Structure and (2) those containing fewer hy drogen atoms than 
su/hcc to saturate the carbon valenncs — these are known as the 
arotnalic compounds proper, or as btnztne compounds, from the 
predominant part which benzene pi us in their constitution 

It w'as long supposed that the simplest nng obtainable con- 
tained SIX atoms of tarbon, and the discover) of trimethylene 
in 1882 bv August Freund b) the action of sodium on tnmeth) lene 
bromide, Br(cH,j)gl 3 r, came somcyvhat as a surprise, especiall) 
m view of Its Isehxviour with bromine and h)arogen bromide 
In comparison with the isomenc prop) lene, CH^ HC CH^, it is 
remarkably inert, being onl) very slowlv attacked b) bromine, 
which readily combines with propylene But on the other hand 
it is readily converted by h)(lrubromic acid into normal prop)l 
bromide, CHjCH.CH^Br The separation of larbon atoms 
united bv single aftimties m this manner at the time the observa- 
tion was made was altogether yyithout precedent A similar 
behaviour has since been noticed m other trimethvlene den- 
vatives, hut the fact that bromine yyhich usuall) acts so much 
more readily than h> drobromic icid on unsaturated compounds 
should be so inert when hy drobromic acid acts readil) is one still 
needing a satisfactory explanation V great impetus was giy en to 
the studv of poly meth) lene derivatives bv the important and 
unexpected observation made h) W H Perkin, junr , in 1883 
that ethvlcnc and tnmeth) lene bromides are capable of acting 
in such i wav on sodium acetoacetic ester as to form tn- and tetra 
methv lene rings Perkui has himself contributed largel) to our 
knowledge of such compounds , penta- and hexa-methylene 
derivatives have also received considerable attention (see 
POL\ METirV links) 

A von Baever has sought to explain the v anations in sUbilitv 
manifest m the various polvmethvlenc rings bv a purely 
mechanical hypothesis, the ‘ strain or Spannungs theory 
{Ber , 1885, p 227*1) Assuming the four \alencies of the 
carbon atom to be directed from the centre, of a regular tetra- 
hedron towards its four corners, the angle at which they meet 
IS ioq° 38' Baeyrer supposes th it in the formation of carbon 
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" nngs ” the valencies become deflected from their positions, and 
that the tension thus introduced may be deduced from a com- 
parison of this angle with the angles at which the strained 
valencies would meet He regards the amount of deflection as 
a measure of the stability of the ‘ ring ” The readiness with 
which ethylene is acted on in comparison with other types of 
hydrocarbon, for example, is m harmony, he considers, with 
the circumstance that the greatest distortion must be involved 
m ’ts formation, as if deflected into parallelism each valency will 
be drawn out of its position through J 109° 28' The values m 
other cases are calculable from the formula 28' - a), where 

a is the internal angle of the regular polygon contained by sides 
equal in number to the number of the carbon atoms composing 
the ring These values are — 


Tnnipthylene Tetramethylene 

J(iog° 28' -60®) = 24“ 44' i(ioQ“ 28' -90°) =9“’ 44 

Pcntamethylcne Heximethyknc 

J(io9° 28' - io8°) = o° 44 i(i09° -28' - 120°)= - 5° 10 

The general beliaviour of the several types of hydrocarbons is 
certainly in accordanc e with this conception, and it is a remark- 
able fact that when ben^ene is reduced with hydi iodic acid, it is 
converted into a mixture of hexameth> lene and methylpenbi- 
methylene (cf VV Markownikov, Ann, 1898, 302, p i), and 
manv other cases of the conversion of six-carbon rings into five- 
carbon nngs have been recorded (see below, Decompositions of 
the Benzene Ring) Similar considerations will apply to rings 
(ontaining other elements besides carbon As an illustration it 
may lie pointc d out that in the case of the two known types of 
lactones -the y-lactoncs, which contain four carbon atoms and 
one oxygen atom m the ring, are more readily formed and more 
stable (less readily hydrolysed) than the 8-lactones, whuh 
contain one oxygen and five carbon atoms in the ring That the 
numlier of atoms which can be associated in a ring by single 
affinities is limited there can be no doubt, but there is not yet 
siifticient evidence to show where the limit must be placed Bac yer 
has suggested that his hypothesis may also be applied to explain 
the instability of acetylene and its derivatives, and the still 
greater instability of the polyacetylene compounds 


B( nzene 


The ringed structure of lienrene, was first suggested in 

18615 by August Kekulc, who represented the molecule by six 
CH groups placed at the six angles of i rcgul ir hexigon, the sides 
of which denoted the valencies siturited by adjacent carbon 
atoms, the fourth valencies of each carbon atom being represented 
as saturated along alternate sides This formula, notwithstand- 
ing manv ittcmpts at both disproving and modifying it, has well 
stood the test of time , the subject lus been the basis of constant 
discussion, many variations have been proposed, but the original 
conception of Kckule remiins c^uite as convenient as any of the 
newer forms, especially when considering the syntheses and 
decompositions of the lx nzene complex It will Ixj seen, however, 
thit the absolute disposition of the fourth valency may be 
ignored m a great many cases, and consequently the complex may 
be adequately represented as a hexagon 'I his symbol is in 
general use , it is assumed that at each corner there is a CH 
group which, however, is not alwaj s written in , if a hydrogen 
atom be substituted by another group, then this group is 
attached to the corner previously occupied by the displaced 
hydrogen The following diagrams illustrate these statements 
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1 rom the btnztnt nucleus ^vc can dtnve other aromatic nucki 
graphically represented by fusing two or more hexagons along 
common sides By fusing two nude 1 wc obtain the formula ot 
naphthiUne t by fusing three the hydrocarbons anthracene 

and phenanthrenc by fusing four chrysene and 

possibly pyrene t by fusing five picenc But it 

must be here understood that each member of these condfused nuclei 
need not necessarily be identical m structun thus the central 
nuclei in anthracene and phenanthrenc differ very considerably 
from the terminal nuclei (sec below Condensed Nuclei) Other 


hydrocarbon nuclei generally classed as aromatic m character result 
from the union of two or more benzene nuclei joined by one or two 
valencies with polymcthylcne or oxidized polymtthylenc rings 
instances of such nuclei arc indent hydnndenc, fluorene, and fluor 
anthene From these nuclei an immense number of derivatives may 
be obtained for the hvdiogen atoms may be substituted by any 
of the radicals discussed m the preceding section on the classihcation 
of organic compounds 

We now proceed to consider the properties, syntheses, decom- 
positions and constitution of the benzene complex It has 
already been stated that benzene derivatives may be outiac- 
regarded as formed by the replacement of hydrogen Houm 
atoms by other elements or radicals m exactly the 
same manner as in the aliphatic series Important 
differences, however, are immediately met with aromatic 
when we consider the methods by which derivatives com- 1 
are obtained hor example nitric acid and sulphuric 
acid readily react with benzene and its homologues with the 
production of nitro derivatives and sulphonic acids, while m the 
aliphatic series these acids exert no substituting action (in the 
case of the olefines, the latter acid forms an addition product) , 
another distinction is that the benzene complex is more stable 
towards oxidizing agents This and other facts connected w'lth 
the stability of bcnzenoid compounds are clearly shown when 
wc consider mixed aliphatic-aromatic hydrocarbons, / e com- 
pounds derived by substituting aliphatic radicals in the benzene 
nucleus , sui h a compound is methylbenzene or toluene, 
CJIjCIIg This compound is readily oxidized to benzoic acid, 
CJTg COOII, the aromatic residue being unattackccl , nitru 
and sulphuric acids prodmi nitro-toluenes, (^HjCHgNO^, 
and toluom sulphonic acids, CJIj Cllj SOgH , chlorination 
may result m the formation of derivatives substituted cither 
m the aromatic nucleus or m the side ch xm , the former substitu- 
tion occurs most readily, chlor- toluenes, C„H^CI 1 ,( 1 , being 
formed, while the latter, which needs an elev ition in temperature 
or othtr auxihary, yields benzyl chloride, („TT^(lIj(l, ind 
hcnzal chloride, C„Hr, niCl^ In general, the iliphatie residues 
m such mixed compounds retain the characters of their class, 
while the aromatic residues retain the properties of benzene 

Further differences beeome appircnt when various typical 
compounds arc compired Ihe introduction of hydroxyl 
groups into the benzene nucleus gives rise to compounds generic- 
ally named phenols, whuh, although resembling the aliphatic 
alcohols m their origin, differ from these substances in their 
mereaseil chemical activity anel acid nature The phenols 
more closely resemble the tertiary alcohols, since the hydroxyl 
group is linked to a carbon atom which is united to other carbon 
atoms by its remaining three valencies , hence on oxidation they 
cannot yield the corresponding aldehydes, ketones or acids 
(see below, Decompositions of the Benzene Ring) The amines 
also exhibit stnking differences m the aliphatic scries these 
compounds may be directly formed from the alkyl haloids and 
ammonia, but m the benzene senes this reaction is quite im- 
possible unless the haloid atom be weakened by the presence of 
other substituents, e g nitro groups Moreover, while mcthyl- 
amme, dimethylamine, and trimcthylamine increase m basicity 
corresponding to the introduction of successive methyl groups, 
phenylamme or aniline, diphenylamine, and triphenylaminc 
are m decreasing order of basicity, the salts of diphenylamine 
being decomposed by water Mixed aromatic-aliphatic amines, 
both secondary and tertiary, are also more strongly basic than 
the pure aromatic amines, and less basic than the true aliphatic 
compounds, eg aniline, QIIgNHj, monomethyl aniline, 
CgHr, NH nig, and dimethyl anihne, C JI,, N(CH3)2, are in 
increasing order of basicity These observations may be sum- 
marized by saying that the benzene nucleus is more negative 
m character than the aliphatic residues 

Isomerism of Benzene Derivatives —Mthough. Kekulc founded 
his famous benzene formula in 1865 on the assumptions that 
the six hydrogen atoms m benzene are equivalent and that the 
molecule is symmetrical, t e that two pairs of hydrogen atoms 
are symmetrically situated with reference to any specified 
hydrogen atom, the absolute demonstration of the validity of 
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these assumptions was first given by A Ladenburg in 1874 
(see Ber , 1874, 7, p 1684 , 1875, 8, p 1666 , Theorte d(r 
aromattschen Verbmdungen, 1876) These results ma> bt 
graphically represented as follows numbering the hydrogen 
atoms in cyclical order from i to 6, then the first thesis demands 
that whichever atom is substituted the same compound results, 
while the second thesis points out that the pairs 2 and 6, and s 
and <; are symmetrical with respect to i, or in other words, thi 
di-substitution derivatives i 2 and i 6, and also i 3 and i 5 are 
identical Therefore three di-denvativi s arc possible, viz 
1 2 or I 6, named ortho- (d), i 3 or 1 5, named meta- (ni), and 
I 4, named para- compounds (p) In the same way it may be 
shown that three tri substitution, three tetra-substitution, one 
pentd-substitution, and one he\a-substitution derivative are 
possible Of the tri-substitution derivatives, 123 -compounds 
are known as “ adjacent ” or “ vicinal ” (v), the 1 2 4 as “ asym- 
metrical (as), the 135 as “ symmetrical ” (s) , of the tetra- 
substitution derivatives, 123 4-compounds arc known as 
“ adjacent,” 1235 as “ asvmmetrical,” and 1245 as “sym- 
metrical ’ 

DI-<le riTatiYM Trl denvativt.a Tctra derivatives 

CTo oSa. SA 

X \ \ 

Ml p V as s V as 

Here we have issumcd the substituent groups to be alike 
when they are unlike, i greater number of isomers is possible 
Thus in the tri-substitution derivativ^es six isomers, and no 
more, are possible when two of the substituents arc alike, foi 
instance, six diaminobenzoic acids („II,(NH )_( OOH, arc 
known, when all are unlike ten isomers are possible, thus 
ten oxytoluie acids, ( ^II, ( H( OH COOII, are known In th( 
case of tetra-substituted compounds, thirtv isomers are possible 
when all the groups m difTen nt 

Ihe preceding considi ’• ilions render it comjiarativelv easy lo 
lollow the rearming on wlueli tin. i.\jiernntnt il vciification ol th< 
ibovc stitimcnts i-, Insc d The pioof is duided into two 
aquiva- parts (i) tli it Jour Indrogm itonis art tijnal and (i) 
pails of Indiogcn itoms are symmetric il with 
®"^^^‘rcfLrf nee to a spec ifit d h> diogc n itom In tin lirst thesis 
^ * phcnolor oxybenztm t glij OH in w inch w<. will issnme the 

hydrovvl group to occupy position i is eonxeitcd into brombcii/em 
whicli IS then (onvtitcd into Ihii/oic leid t „H, C(K)H I roni tin 
sulistince, m oxylnnzoie atid (mtlct) e ,,11^ OH COOH mu lx. 
prcjiiiid ind the two otlui known osylun/oic icids (oi/Ao and 
paia ) nia> be eonviitid into biii/oi<. uid llusc time leids yield 
on lu iting phenol lektitu il witli tin iibstan<.c stilted with and 
sinec in the tluec oxv benzoic acids the ludroxvl groups mustoecupv 
positions othe r than i it follows th it four hydroge n itoms arc ceju il 
m value 

K Hubner and A Pe tei maim ( Hoi iSeig 149 j) 129) provieUd 
the juoof of the i(|uu ih ncu of tin itoms 2 uid o with respect 
to I From met i luoinbe nzoie leid two mtrobrombenzoic 
ymme ry olitaincd on dim t niti if ion eliminifion of the 

o pa nor ^tom and the reeluetion of the nitio to an amino 

group in these twoaculs results m the form ition of the same 
a ontM ortho aminobcnzoic acid Hence the positions occupietl b\ 
the mtro groups in the two different iiitrobrombenzoic icids must be 
symmetrical with icspcct to the eirboxvl group In 1879 HubnVr 
{ 4 it» 105 p 4) proved the ecpiivalenec of the seeonel pair \iz 

j and 5 by staiting out with ortlio aininobcnzoic acul prcviousK 
obtained by two different methods Ihis substance reidilv yields 
ortho oxybtnzoic acid or sahev he acid which on nitration yields two 
mononitio oxybe nzoie acids By eliminating the hveiroxy gioiips 
in these acids the same nitrobenzoic aciei is obtaineel which \ields 
on re'diiction an aminobenzoic acid different from the starting-oul 
acid Ihcreforc there must be another pair of hyelrogen atoms 
other than 2 and 6 which are symmetrical with respect to i Ihe 
symmetry of Ihe second pair was also established m 1878 bv t 
Wioblewsky (/4 «n 192 p le)6) 

Orientation of Substituent Groups — Ihe determination of the 
relative jyositions of the substituents in a benzene derivative 
constitutes an important faetor in the general investigation 
of such compounds Confining our attention, for the present to 
di-substitution protlucts we see that there are three distinct 
senes of compounds to be considered Generally if any group 
be replaced by another group, then the second group enters the 
nucleus in the position occupied b\ the displaced grouj> this 




means that if we can definitely orientate three di-denvatues 
of benzene, then any other compound which can he obtained 
from or converted into one of our typical denyati\es, may lx 
definitely orientated Intcrmolccular transformations — migra- 
tions of substituent groups from one carbon atom to another— 
are of fairly common o^turrenet among oxy compounds at 
elevated temperatures Ihus potassium ortho-o\y benzoate is 
converted into tl t salt of jjari-oxybcnzoic acid at 220° the 
three bromphenols, ind also the bromben/ene-sulphunic at ids 
yield ;M-rIioxybenzf ne or resorcin when fused with potash It is 
necessary, therefore, to avoid reactions involving such mter- 
rnolecular migrations when determining the orientation of 
iromatic eompounds 

Such 1 sciics of typical compounds aic the benzene dicirlxixyhe 
icids (phth ilic acids) C^H^(COOH)3 ( Graebc {Ann i 80 q 149 
p 22) oiicntateel the oitho comjioiind or jihthahc aid fiom its 
lorniation from naphthalene on oxidation tin ineta comiiound 01 
isoplithahe acul is orientated by its production from mcsitvlene 
shown by A Ladtnburg ( 4 nn 1875 170 p 16^) to be symmetrical 
f rime thy 1 benzene tercplitlialic acid the remaining isomer must 
therefore be the pira compound 

B Griess (Ber 1872 5 p 192 1874 7 p 1223) orientated thi 

three diammobenzems or pluiulcnc ehainines by eonsulermg their 
pieparation by the ehmin ition of the carlxixyl grouj) m the six 
di iminobe nzoic leuls The duiminobenzeiie resulting fiom two of 
these aeids is the ortho compound from three the meta and 
liom one the paia this is explained bv the folloyving scheme 


Nil. NII3 

cc.o: 


Mlj 

Z'^lOOIC 


k. JnHj, k Jmi, nooci 
^ e^H 


MI Ml, Mlj 

n n 

noocl,^NHj 1^ 



W Koiuer (0a^2 Lhcm Hal 4 p ^o-,) m 1874 emintited th< 
thne dibrombenzenes in a somewhat siinil n manner Starting witli 
the three isomenc comjiounds he found th it one gave two tnhrom 
benzenes mother gave three while the tliiid gaye only om A 
scheme such is the picccding one sliows that the first dibrombenzem 
must be the ortho c oinjxiund the seeoml the meta- and the third 
the paia deriyatiye i uitliei icseareh in 11ns direetion yvas m ide by 
D 1. Noctling (Bn 1885 18 ]) .6«i7) who myestigated the mtro 
imino ami oxy xylenes in their relations to the three xylenes 01 
ilunethyl benzenes 

The orient ition of liinher substitution ckr v itives is ektiimin<fl 
by considering the di and tn substitution compounds into yvhieli 
they can be transforme el 

SubstitHtion of the Benzene Ring — \s a general rule, homologues 
and inono-den\ativcs of benzene react more readily yyith sul) 
stituting agents than the parent hydrocarbon for iximple 
phenol is conterted into tnbromphenol by the u tion of bromine 
witer and into the nitrophenok by dilute nitric acid , similar 
activity characterizes aniline Not onlv does the substituent 
group modify the readiness yyitb yyhich the deny itn c is attacked 
but also the nature of thi jiroduet Slirting yyith a mono- 
deriy itiyc we have seen that a substituent group may enter 
in either of three positions to form in ortho meta- or para- 
compound Expentnee has shoyyn that such mono-derivatives 
as mtro compounds, sulphomr acids, carboxv he acids aldthv des 
ind ketones ymld as a general rule chiefiv the meta-ceimpounds 
and this is independent of the nature of the second group in 
troduced on the other hand benzene haloids, amine) 
homologous-, and hydroxy -benzenes yitkl jirincipally a mixtuu 
of the ortho- and para-compounds These ftets arc tniLiodied 
m the “ Rule of Crum Breiyyn and J Gibson (Jour Chew ^oe 
61. p 3^7) H the hydreigen compound of the substituent 
already in the Ijenzene nucleus can be direclK oxidized to the 
corresponding hydroxyl compound then meta-deriy atnes 
predominate on further substitution if not, then ortho and p ir * 
deny atnes By further substitution of ortho- and pin di 
deny atnes in general the same tn-dcriv aln e [124] is fonned 
( Inn 1878 i()2 p 219), meta-compounds yield [134] and 
[123] tn-dcri\ ativ es except in such cases as when both sub- 
stituent groups are strongly acid, < g m diiutrobenzenc then 
[13 3]-dcny atnes are obtained 

SMitheses of the Benzene King — ! he characteristii distinctions 
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which exist between aliphatic and ben^enoid compounds make 
the transformations of one class into the other espeaally 
interesting 

In the lirst place we roiy notice a tendency of sever il aliphatic 
compounds e g nicthanc tetrachlormctUanc Ac to yield aromatic 
(ompounds when subjected to a high remperaturf the so cal’ cd 
pyrogenefc reactions (from Gicek vvp Are and yeytfdu I produce) 
tht predominance of benzenoid and related compounda— n tplitha- 
Une anthriccno pheaanthrtno &c — m coal-tar cs piob lUy to bo 
issociattsl with bimilar pyrocondonsationa Long continw u treat- 
nif nl willv li dogens may in some cases result m the formation of 
aromatic compounds thus perchlorbcnrene C/ 1, frequently 
afipears as a product of exhaustive chlorination, while hi xyl iodide, 

( uHjaL vielda ptrchlor and perbiom-N nztnc quite readily, 

Ihe lnmol(cular polj menzation of numeious acetylene cora- 
jiounds -substances containing two trebly Imbed caibon atoms 
- C C - , to form derivatives of benzene is of considerable interest 
M P E Berthflot first accomplished tlie synthesis of licnzene m 
1870 by leading acetylene HC CH through tubes heated to dull 
retlness at higher temperatures the action becomes reversible 
the benzene yielding diphenyl diphenylbenzene and acetylene 
1 he condensation of acetylene to benzene is also possible at ordinary 
temperatures by leading the gas over pyronhonc iron nickel 
cobalt or $pongy platinum (P Sabatier and J B Senderens) 
The homologiics of acetyk ne condense more readily thus allylcnc 
CH C f'H, and crotonylene CHg C C CHg yield trhnethvl- and 
hexamethal hinzone under the influence 6f sulphuric acid Tolncnc 
or mono-methylbenzene results from the pvrocondensation of a 
mixture of acetylene and all>lene Substituted acetylenes also 
(.xhibit this form of condensition for inst ince bromacetylenc 
BrC CH, IS readily con\ cited into tnbrombenzene while propiohc 
acid HC C COOH under the influence of sunlight gives benzene 
tncarboxylic acid 

A larger and more important senes of condensations may be 
grouped together aa resulting from the climin ilion of tlie. elements 
of water between carbon>l (CO) and metlwkne (Clip groups 
V histone example is that of the condens ition of three molecules of 
acetone CHg CO CHj in the presence of sulphuric acid to 5 tri 
methylbenzcnc or mi sitylene C3Hg(CHg), first obs< rved m 1837 by 
R Kane mcthvhthyl ke.tone and methyl n pre)p> I ketone suffer 
similar condensations to s triethvlbcnztno and s tn-n propylbcnzenc 
respectively Somewhat similar condensations are of gcranlal 
or cltral (( Hg)jCH CH, CH CH C(CII,) CH ( HO to />-isopropyl- 
inethvlbcnzenc or cvmenc , of the condensation product of methyl- 
ethylacrolcm and acetone. CHjCHjCH C(CH,) CH CH CO CHj 
to [i 3 4] trimethylbonzene or pseudocumcno , and of the con- 
densation product of two molecules of isovaleryl aldeihyde with one 
of acetone CgH. CILCH C(C,H7) CII CH CO CH, to (i)-m<thyl. 
i-4'di isopropyl lionzcnc An analogous synthesis is that of dl- 
hydro-m xyli ni from methyl heptenoni (( Hjlgf CH (CHj), CO CHg 
Certain o-dikctones condense to form beni^cnoid quinones two 
molecules of the ehketone taking part m the reaction , thus diacetyl, 

( Hg CO CO CPg yields /> xj lixjuinone CgH,(( Hg)302 {Ber , 1888 
zi p 1411) and acetvlpropionyl CH. CO LO C,H, yields duro- 
qumone or tetramethylqmnonc Cg(CHj)40g Oxjmctnylene com- 
jioiinds characterized by the grouping >C CII(OH), also give 
lienzene derivatives by hydrolytic condensation between three 
molecules thus ox^mcthjlene acetone, or formyl acetone 
CHg*CO CH CH(OH) formed bvactmgon formic ester with acetone 
m the presence of sodium ethylate readily yields [i 3 5]-tnacctyl- 
henzene Cgirg(CO Cllglg oxymcthylenc acetic ester or formyl 
icetic ester ot fi oxvicrylic ester (HO)CH CH COgCjHg formed by 
londensing aceiie ester with formic ester and also its dimolecular 
condensation proeluct coumalic icid readily y'lelds esters of [i 3 5]- 
Ijcnzcne tricarboxylic acid or truncsic acid (see Ber , 1887, 20, 

P 2930) 

In i 8 qo ,0 Doebner {Eer 23 p 2377) investigated the condensation 
of pyror«ieemic and CHgCOCOOH with vanous aliphatie alde- 
hydes and obtamed from two moleeulet. of the acid and one of tho 
aldehyde m the preseaice of baryta water alkyhc isophtlialic acids 
with acctaldehvile ;_t 3 5l-raethylisophthaIie acid or uvitic acid 
CjHj CHg (COOH)g was ontamed wath propionic aldehyde [i 3 5]- 
ethylisophthahc acid and wath butync aldehyde the corresponding 
propvlisophthahc acid Wc may hero mention the synthesis of 
oxyuvitic ester (5 mcthyl'4 ox\-i-3-bcnzenc dicarboxylilL ester) by 
the condensition of two molecules of sotlium aeetoaeetic ester 
with one of chloroform (Iwi; 1883 222 p 240) Of other 

syntheses of true benzoic diriv.itives, mention may be made of 
the formation of oremol or [35] choxy toluene from debydracetic 
dcid , and the formation of usters of oxytoluic aeid (5 mcthyl- 
3 oxy-benzoic acid), r^Hg CHg OH COOH when acttoneoxalic cstei, 
CHg CO C Hj C(^ CO COg( ,Hj IS boiled with baryta {Ber 1889 
22 p 3271) Of mterest also are H B Hill and J Tomy's ohserv a- 
tions on mtromalonic aldehyde N03CH(CHO)g formed by acting on 
inucobromie acid, probably t HO CBr CBr COOH, with alkaline 
mtntes , this substanci condenses with acetone to give ^ nitrophcnol, | 
and forms [r 3 3! tihiitrobenzcnc when its sodium s ilt is decomposed 
with an acid 

B\ pass ng carbon monoxide over heated potassium J von Liebig 


discovered in 1834 an intore-.ting aromatic compound potassium 
carbon monoxide or potassium hcxaoxj In uzi ne the nature of 
which wis satislactorilv ele ired up by R Nietzki and 1 Benckiser 
[JBer 18 p 499) in 1885 who showed that it yielded hexaoxy 
, benzene Cg(OH)g when acted upon with dilute hydrochloric acid , 
tuither investigation of this compound brought to light a consider 
able number of hit,lily inteiestmg denvatnis (see Quinoms) 
\nothcr hcxa-substituted binzini compound cajialik of direct 
synthesis is melHtic acid or benzene cnrboxvlic acid CgfCOOlI),, 
Ihis substance first obtamed from the mineral honeystone alu 
imnium mellitate by M H Klaproth m 1799, is obtained when pure 
earbon (graphite or chaicoal) is oxidized by alkaline perm mganate 
or when ciilion foiiiis the positive pole in an elcetrolytie cell {Bev 
1883 16 p 1200) The composition ot this substance was deter- 
mmed by \ von Baeytr m 1870 who obtained benzeno on distilling 
tho calcium salt with lime 

Hitherto vva have gcncriUy rcbtiictcd oursi Ives to syntheses 
which result in the production of a true benzim iing but tlicre 
ire manj reictions by which reduced iienrene rings ate s^ntiicsized 
ind from the compounds so obtained tine benzenoid compounds 
may bo prepared Ol such syntheses vve may notiee the con- 
densation of sodium inalonic ester to phloioglucin tricarlioxylic 
istcr, a substanii which giv4s phloroglucin or tnoxybenzent when 
fused with alkalis and behaves both as a tnkttohixamethylene 
tncvrboxyhc ester and as a tnoxybenzem tnevrboxybe ester the 
eondcnsatiou of succinic cstei (CII, CO/ Hr) undui the miiuenet 
of sodium to succinosuccinic ister a diketohcxamethylenc di 
carboxvlic estci whicli readily yiehls dioxyU rt pbthalic acid and 
hydroqumone (I Herrmann inv 1S82 211 30(1, also sec below 

Configuratton of the Bensene Com-bltx) the t ondinwition of acetone 
dicarboxyhc ester with maionie ester to foim 1 1 iketohcxamethylene 
dicarboxyhc ester (E Rimini (rnsz Cktm i niO 20 (2) p 374) 
the condensation ol aeetoiie di propionic icul under the mfluenee 
of boiling vviter to a diketuliexanie thylene propionic aeid (von 
Pechmann ind Sidgwiek Bei 1904 37 p 3816) M my diketo 
compounds suffer condensation lietwem two molecules to form 
hjdrobenzene denv'ativcs thus ay di - acotoglutanc esster, 
C^, 0 /:^CH,C 0 )CH CH, CH(CO CH,)CO,C,Hg vieldi, a methyl 
ketohexamethyienc whilcy acutobiitync ester, CITgCO(CH,)2CO^C2H5 
IS converted into dihydrorcsorcmol or m diketohexamctnylchc by 
sodium ethylate this last reaction is rtversid bv baryta (see De 
compostttons of Benzene Ring) For other synthese s of hoxamethylenc 

derivativis see Pol\ methv i > m s 

Dfcomposihons of ihe Benzene Htng—Wc have previously 
alluded to the relative stability of the benzene comnlex , con- 
sequently reactions which lead to its disruption arc all the. more 
interesting, and have engaged the attention of many chemists 
If we accept Kekule s formula for the benzene nue kus, then we 
may expect the double linkages to be opened up partially, either 
by oxidation or reduction, with the formation of di-, tetra-, or 
hexa-hydro denvatnes, or cntireh, with the produrtion of open 
chain compounds Generallv rupture occurs at more than one 
point , and rarely are the six cariion atoms of the complex 
regained as an open chain Certain compounds withstand ring 
decomposition much more strongly than otherh , for instance, 
benzene and its homologues, carboxylic acids, and nitro com- 
pounds are much more stable towards oxidizing agents than 
ammo- and oxy-benzenes, aminophenols, qumoncs, and o\v- 
Ctirboxylic acids 

Strong oxidation bn iks the benzene complex into such compounds 
as carbon dioxide oxalic icid formic acid Ac , such decompositions 
arc of little interest More important are Kekul6 s , 
oljservations that nitrous acid oxidizes pvrocatochol or * ^ * 

[i zj-dloxvbenzcni and protocatechiiic acid or [34]- 
dioxybcnzoic acul to dioxv tartaric acid (( (OH), (.OOH)j (inn 
1883, 221 p 230) and O Doebner s preparition of mcsotartanc 
acid the internally corajxmsatLd tortanc acid (CH(OH) COOH), 
by cxidirmg phenol with dilute potassium permanganate (Ber 1891 

24 p trw) 

For many vears it had been known that a mixture ol potassium 
chlorate and hydrochloric or Ruljihunc acids possessed strong 
oxidizing powers J Cinus showed that POt 
chloritp and sulphuric acid oxidized benzene to trichlor . ^ 
phenomahe icid a substance afterwards mvestig.itcd by 
Kckuk and O Strccktr ( 4 nu 1884 223, p 170) and® 
shown to bi /Si trichloiacctoicrvlic acid CCI, tOCH CHCOOll 
which with barjta give chloroform and nialcic acid Potassium 
chlorate and hydrochlonc acid oxidize phenol s ilk v lie acid (o oxv- 
Ivenzoic acid) and gallic acid ([2 3 4) tnoxvlxmzoic ncid) to tri 
chlorpvToracemic acid (isotrichlorglyconc acid) CCL C(OH)g CO,II, 
i substance also obtained from tnchloracetonitrile, CCI, CO CN liy 
hydrolysis Wc may also notice the conversion of picric acid 
[2 4 <)l-lnnitrophenol) into chloropicnn CCI, NO, bv bleaching hmc 
(calcium hypochlorite) and into bromopicrin CBrjNO, by bromine 
water 
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The -lotion of chlorine upon di- and tii-oxybenzcn«s has bp<n 
carefully jnvestiRatcd by ih Zmeke , and his researches have led 
to the discovery of many chlonn lUd oxid ition ]>roducL!> which admit 
of decomposition into cyclic compounds eontainmg fewer carbon 
atoms than charactenzo the benzene ring and in turn yuldmg open 
chain or aliphatic compounds In general the ruptuie occurs 
lietwetn a keto group (CO) and a kc to c blonde group (CCl,) into 
which two adjacent carbon itoms of the ring are converted by the 
oxidizing and substituting iction of clilorino Decompositions of 
this nature were hrst discovered in the naphthalene senes where it 
was found that derivatives of indene (and of hydnndcne and indone) 
and also of benzene resulted Zinckc then extended his methods to 
the disintegration of the ovybenzenea and obtained analogous 
results R pentene and aliphatic derivatives being fonned (K- 
syrnboluing a ringed nuele us) 

When treated with chlorine, pyrexatf'chol (i 2 or ortho-dioxy 
benzene) (i) yields a tetraehlor orthcv-<iumone which suiters further 
chlorination to hexachlor o dikctoK hexene (a) Ihis substance is 
transforme d into hexachlor*R-pentene oxycarboxylic acid (3) when 
digested with water , and chiomic acid oxidizes this substance to 
hei achlor R-penteno (4) The nng of this compound is rupti red by 
caustic sotla with the formation of perchlorvmyl acrylic acid (5), 
which gives on reduction cthidine proinumc acid (6), a compound 
containing five of the carbon atoms originally m the benzene rm^ 
(see Zincke fifr i8y4 27 p 3364) (the carbon atoms are omitteej lu 
some of the formulae) 




.exi ^IHa 

ClC^XOjU tH ceijll 


CClj 

(5) 


Resorcin (i 3 or meta diox> be nzene) (i) is decomposed in a 
somrwhat similar manner C hlonn ition in glaeiil acetic acid 
solution yields pcntaclileir-m-diketo-R hexene (2) and at a later 
stage heptichlor-m diketo-R-hexene (3) Ihtso compounels are 
both dt'composed by water the former giving elichloiacetej trichlor- 
erotonic acid (4) which on boiling with water gives dichlormeth3l- 
vinyl a«diketone (3) The heptaehlor compound when treated with 
chloiim w iter gives tnchleiracito-pentachlorbutvric acid (6) which 
is hycliolyse (I by ilkalis to elileirejlejim and pe ntachlot hit ine aeiel 
(7) and is converted by boiling w tier into tetraehlor diketo R 
pentene (8) Thes latter compound may be chlonn ited to 
jx lehloraee toacrylic chloride (9) from which the corresjKinding acid 
f 10) IS obt lined by treatment with water , ilkalis hydrolyse the acid 
to ehlorofoim and diehlormaleic acid (ii) 
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HO,C ca CH CCLCO CllClg 
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HO-C CCIjjCUa CCljCOjH+CUCI, 
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CO-CCI_ 

1 “/CO (8) 
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Jlydroqujnone (i 4 or piri-dioxybenzenc) (i) gives with cblorint 
first a tetrachlonjuinone (2) and then hexachlor p-diktto R-hexen< 

(3) which alcoholic potash conviits into perehloricioylacry lie acid 

(4) This substance, and also (he preceding compound is converted 
by aqueous, caustic soda mlo dielilormalnc acid, tnchlorethylcnt 
vnd hydiochlone acid (5) (Th Zincke and O Fuchs Ann 1892 

p i) 


^ ^ ^ /.COOH 

VyJ cil^ci cil^ci* cielt^cci cuL 

OH O O tvi 


+ 1 

mcv ciiu 

co-u 


I’hloroglucm (i 3 5-trioxybenzeno) fi) behaves similarly to 
resorcin hexachlor [i 3 3] tiiketo*R'hoxylcne (2) being first formeil 
This compound is oonveiti d by chlorine water into octachloraectyl- 
aeetonc (3) , by methyl alcohol into the ester of Uichlormulonic acid 
and tetraehloracetone (4) whilst ammonia gives dichloracctamidc 

(5) (Th Zincke and O Kegel Bcr 1890 23 p ryofi) 



c, eci„co CUa+CO„ 

ei^uc CO cHcij+cajO,c cci,ce\cn, 
^ '^(s) ClgHC CONHj 


(•) 


When phenol i> oxidized in acid solution by chloriiK tetraelilor 
qinnone is obtained a compound also olitainable Irom hydroijumont 
Ry conducting the chloiinatioii in alkaline solution, „ . , 

\ Ilantzbch {Btr , 1889 -2 p 1238) succeeded m ob- 
taming derivative:, of o diketo-R hexene which 
R jieiitcne and aliphatic eomjiounds on dccorapeisition • " ® 
When thus chlorinated phenol (1) yields tnehlor o dike to R-luxene 
(2) which may be hydrolysed to ui acid (3) which m tun 
suffers rearrange nu nt to tnehlor R penltne oxycarboxylic acid (4) 
Bromine water oxidizcs this substance to oxalic acid and tetrabiom 
dichloracetoue (5) 

ait 

0 

(«) 

The reduction of o-oxy benzoic acids by sodium m amyl aleediul 
solution has been studied by A Emhom and f S Lumsefen ( *1 mi 
i8<j 5 286, p 257) It IS probable th it tell ibydro acids are first 
foim <1 which siitTer rearrangement to orthoketone carboxylic ,ieids 
these substances absorb water and Ixcomt imnclic acids llius 
salievhc aciel yields n piinehe ai id IIOOC (CH COOH while o 
m and p eresotuuc acids ( jH,(rH5)(OII)(COOH) yield isoracne 
metiiylinraeUc aciels 

Resoiem on reduction gives dihy dioresorem which C Mcrling 
( Inn 1894 278 j) 20) showed to be convt rted into u chit trie atid 
iltlOC (C H,), CUDH when oxidized with potassium jierm inganate 
aceordmg to D \orlander {Ber 1805 28 p 2348) it is converted 
into y icetobutyric acid CH/ O ^ClI jCOf)!! when heated with 
barvta to 150 xOo 

Configuration of the Ikmene Complex —The development o^ 
the “ structure theory m about i860 brought in its train an 
appreciation of the cliennril structure of the derivatives of 
btn/ene The pioneer in this field was August Kekule, who, 
m 1H6:; {Ann , 137 p tag , see also his lehrbuch der organtschen 
Cheniir), subnutti (i his well-known formula for benzene so 
founding the “benzene thturj ” and opining up a problem 
whi<h, notwithstanding iht immense amount of 1 ihour since 
bestowed upon it, still remains im|>erftctlv solved Arguing 
from the existence of nnh' one mono substitution derivative, 
ind of three di-deriv \ii\es (statements of which the rigorous 
pnxif was then wanting) he was led to arrange the si\ carbon 
itoms in a ring, attaihing a hydrogen atom to each cirbon 
itom , being left with the fourth carbon valencies, he mutually 
slturatcd these in p urs, thus obt iming the sy mbol I (sec below ) 
The value of this ringed structure was readily perceived but 
objections were raised with respect to Kekule’s disjxisal of the 
fourth valencies In i86b Sir ) antes Dewar proposed an un- 
symmetncil form (II), while m 1867 \ Claus {1 heorehsche 
lieirachtunta^en und deren -hiijonidung zur Svilnnaiik der organntht n 
Chenite) proposed his diagonal formula (HI), and two stars 
later, A Ladenbuig {Ber 2 p 140) devised his prism formula 
(IV), the SIX carbon atoms being placed at the six comers of a 
right eijuilateral triangular prism, with its plane projections 
(V, VI) 


e> IIOOC 

tl,/^No HCljCi Neo “ ( j^XIOH Cl UtC eO CBr 3 + 
Hclv^OHj ^ 

U cTi 

<*) (3) (4) (S) 



1 K«kule U Dew«r iiiClaus tv v 


l^i.al>uri 



One of the earliest and strongest objections urged against KekuR s 
formula was that it diminded two i omone ortho di substitution 
derivatives , for if we numbtr the caibon atoms m cvelical _ 

Older from i to 6 then the derivatives 1 2 and i 0 should 
bo different* Tadiiiburg submitted that if th( i 2 and*®** «« * 
I 6 compounds wiie identic il tlun we shoi.ld ixpiet the * 

(wo well known crotonic aeicK CH, CH CH t OOH and 
CH, CHCH, COOH, to be identical Ihis view was opjioscd bv 
\ ictor Meyer and Kekule The feirimi pointed out that the supposed 
isomerism was not due to an arrangement of atoms hut to the dis 
jiosition of a V lU ney and there ieire it was doubtful whether siah a 
subtle condition could exert anv influence on tin iirope rties at the 
substance Kekule answeret* L-adenburg by lorniulatmg a dynainie 
interpretat on of valency He assumed that if we iiave one atom 


* It IS now established that ortho compounds do exist in isoiiKrie 
forms instances being provided by chlor-, broui and ammo toluene 
ehloiphenol anti ehloranilnu , but arguments E Knesev enagtl s 
thetiry of “ niotoisomensm ’ have bet n brought forward to eiuse 
the SI facts to support Ktkult 


(i> 
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connected by single bonds to (say ) four other atom«> then in a certain 
unit of time it will collide with each of tliese atoms in turn Now 
suppose two of the attached atoms are replaced bv one itom then 
this atom must have tuo valencies direarted to the central atom 
and consequently m the same unit of time the central atom will 
collide once with each of the two monovalent atoms end twice with 
the divalent Applying this notion to benzene let us consider the 
impacts made by the cirbon atom (i) which we will assume to be 
doubly linked to the carbon atom (2) and singly linked to (6) h 
standing for the hydrogen atom In the hist unit of time the 
impacts are 2 6 h 2 and in the second b 2 A b If we represent 
graphically the imp vets in the second unit of time we perceive that 
they point to a configuration in which the double linkage is between 
the carbon atoms 1 and b and the single linkage between 1 and 2 
Therefore according to Kekiile the double linkages are m a state of 
continual oscillation and if his dynamical notion of valency or a 
similar hypothesis be correct then the difference between the i 2 
and I 6 di denv atives rests on the insufficicncv of his formula 
which represents the conhguration during one se t of oscillations only 
The difference is only apparent not leal \n inalogous oscillation 
prevails m the pyrazol nucleus for L Knorr( lini 1894 279 p 188) 
has shown that and 5 methylpyrarols are identical 

The explanation thus attempted by Kekul6 was adversely criti- 
cized nlore espcciallv by A Laelcnburg who dev'oted much attention 
. . to the study of the substitution proelucts of benzene anel 

bury"' to the support of his own formula His views are presented 

/ormal pamphlet Theorte der aromahschtn Verbtndungen, 

* 187b The prism formula also received support from the 

following data protocatcchuic acid when oxidized by nitrous acid 
gives carboxy tartronie acid which on leeount of its ready de 
composition into carbon dioxide ami t irtronie acid was considered 
to be HO C(C00H)3 This implied that m the benzene complex 
there wis at least one carbon atom linked to three others thus 
rendering Kckule s foimula impossible ind I adcnbuii- s and Claus 
possible Kckule ( 'll! « 188^ 221 p 2yo) however rt inv cstigatcd 

this acid he showed that it was dibasic and not tnbasic that it 
gave tartaric acid on reduction and finally th it it was dioxv- 
tartane acid HOOC C (OH), C(OH)2 COOH Ihe foimation of 
this substince readily follows from Kekule s formula while con- 
sider ible difficulties ire met with when one ittempls an explanation 
bised on Ladenlnirg s represent ition Kekulf also uiged that the 
formation of trichlorphenom ilic leid shown bv him and O btrcckcr 
to be tnehloracctoaciylic icid was more favouiably explained by 
hib formula than by Ladenburg s 

Othei objections to Ladenburg s formula lesulted from K von 
Baeyers researches (commenced m 1886) on the ledueed phthalic 
a j acids Baever pointed out th it ilthough benzene den 

remmMf h natives wtic Obtainable from hexamethy lene compenmels 

® yet It by no me ms follows that only hex imethylene 
eompounds need result when benzene eonipounds are reduced He 
admitti cl the possibility of the foriiiul le of Kekule Claus Dewar 
and Ladenburg although as to the last di-tnmcthy lene derivatives 
should be possible reduction products being formed by severing 
two of the piisiu edges and he attempted to solve the pioblcm by a 
systematic investigation of the reduced phthalie aeids 

I adenburg s prism idmits of one mono substitution derivative 
and tliiee di detiv itiv e s b nrtlie 1 more if is in icceiidance witli 
certain simple syntheses of benzene derivatives {eg from acetylene 
ind acetone), but according to Buyer {Ber 1880 19 p 1797) 
it fails to explain the formation of dioxyten phthalic ester from 
sucemosuccinie ester unless we mile the assumption that the 
transfoim ition of these subst inees is itte nded by i migration of the 
siibstitiierit groiijis For suceinosueeinie estei joiiiied by the action 
of sodium on two molecules of succime e ste i , h is e ither of the formulae 
(I) or (II) oxidation of the free leiel gives dioxv terephth ilic icid in 
which the para positions must remain substituted as m (I) and (II) 
By projecting Lidenbmgs prism on i pi me and numbering the 
atoms so is to corresjiond with Kekule s form viz th it i 2 incl i 9 
should be ortho jiositions i y and 1 5 me 1 1 and i 4 jiiri inel 
folkiwing out the tr insfoi mation on the 1 leknbuig foi inula then 
an oitho -dioxyteiephtlialic acid (IV) should lesnlt i i let denied 
by experience and me xjilie ible unless we issumi a wandciing of 
atoms Kekule s formul i (III) on the other hand is in full agree 
ment (Baeyer) Ihis explanation has been ch illenge d by'^ 1 idenburg 

W C OH C OH (i)OH 

Hje|^^cii (.OjPt lie f^cii cOjLi iie cOjEI £to,c (6)j^^(5)H 

EtOjjC Hcl^ciij rtOjC-eS^CHj Kto^ec^JlcH EtOgC Olk^UfilOH 


[Ber 1886 le) p 071 Ber 1887 20 p 62) and by A K Miller 
(/ C S Irans 1887 p 208) The transfoi mation is not one of the 
oxidation of a lux imethylene compound to a benzenoid compound 
for only two hydrogen itoms are removed buceinosiiccmic estei 
behaves both as a ketone and as a phenol thereby exhibiting 
desmotropy assuming the ketone formula as indicating the con 
ititution then in ♦Baeyers equation we have a migiation of a 
hydrogen atom whereas to bring Ladenburgs formula into line, 
an oxvgcn atom must migrate 


Ihe relative merits of the formulae of Kekule ( laus and Dewai 
were next investigated bv means of the 1 e cl uctioii products ot be nzent 
it being Baeyers intention to detect whether eloublc linkages were 
or were not present m the benzene complex 

To follow Baeyers results we must explain his nomenclature of 
the icduced benzene derivatives He numbers the carbon atoms 
placed at the corners of a he xagon from i to 6, and each side m the 
same order so that the caibon atoms i and 2 are connected by the 
side I atoms 2 anel s by the side 2 and so on A doubly linked pair 
of atoms IS denoted by the sign A with the index coi responding to 
the side , if the re are two pairs of double links, then indices corre 
spending to both sides are employed Thus A^ ele notes a tetrahy dro 
derivative in which the double link occupies the side i , A’’’ a 
dihydro eleriv itive the double links being along the sides i and 3 
Another form of isomtnsm is occasioned by spatial arrangements 
many of the reduced terephthahe acids existing m two sterco-isoiiiene 
forms Baeyer explains this by analogy with fumanc and maleic 
acids he assumes the reduced benzene ring to he m a plane when 
l>oth carboxyl gioiips are on the same side of this plane the acids 
m general resemble maleic acids these forms he denotes by Fcja cts 
or shortly (ts- when the carlxixvl groups are on opposite sides 
the acids correspond to fumanc acid these forms are denoted bv 
rcjs-/r<ins or shortly irant- 

By reducing terephthahe acid with sodium amalgam care being 
taken to neutralize the caustic soda simultaneously formtd bv 
passing m carbon dioxide A** dihydrotcri phthalic acid is obt lined 
this lesults from the splitting of a para linkage By boiling with 
water the A ® icid is coin tried into the A’® dihydroti replitlmlie 
acid Ihis acid is converted into the A*"^ acid by soda and into the 
A-* tetrahydio leiil bv reduction From this acid the A’* thhydro 
and the A> tetrihvdro acids may be obtained from both of which 
the hexahydro acid ma\ be jin pared Fioin these lesults Baeyer 
concluded that Claus formula with three para-linkmgs cmnol 
possiblv be correct for the A^® dihydrote re phthalic aciel uiuloubteellv 
his tvvo ethylene linkiges since it readily tikes up two or foui 
atoms of biomine and is oxidi/rd m warm aqueous solution bv 
ilkahne potassium p< rm inganate But the foimation ot the A^ * 
acid as the first reduction piodiiet is not fully consistent with 
Kekule s symbol for we shoulel th( n expect tlu A' * or the A* ® leid 
to be first forme <l (see also PeiLwii ihyienes) 

Ihe stronger argument against th( ethylenoid linkages 
demanded by Kekule’s formula is provided by the remark- 
able stability tovyards oxidizing and reducing agents which 
characterizes all benzenoid compounds hrom tht fact that 
ndiKtion products coni lining either one or tyyo double linkagi s 
behave exae ll\ is unsaturated aliphatic compounds being 
readilv rediueel e>r oxidized, and combining with the halogen 
elements ind haloid inds, it seems piobable tint m bcn/erioid 
compounds the feiurth valencies are sy mmetrie illy distributed 
in sue h a nnnner as to induce a peculiar stability in the molceiile 
Sueh a configurition was proposed m 1887 by H 1 Armstrong 
(/T S Tren/i , 1887, p 258), and shortly afte rw irds by Bieye 
( inn , 1888, 245, p 10^) In this forrmil i, the so-called “ centra 
formula,” the assumption made is that the fourth valtneies are 
simplv' directed towarels the centre of the ring , nothing further 
Is said about the fourth valencies except that they cxirt i 
pressure towards the centre (laus maintained tint B lever s 
view was identic il with his own, for as in 13 unr’s formul i, tla 
fouith V ilencies have i different function from tla periphtr il 
valencies being united it the centre in a form of potential 
union 

It IS difficult to determine which configuration most accurately 
explains the observed facts, Kckuli^ s formula undoubtedly 
explains the synthetical production of ben/enoid compounds 
most satisfactorily, ind W Marckwald ( Ann , 1893, 274, p 331 
1894, 279, p 14) has supported this formula from considerations 
based on the syntheses of the quinoline ring Further rcscarelu s 
by Baeyer, and upon vinous nitrogenous ring systems by I 
Bamberger (a strong siqiporter of the centric formula), have 
shown that the nature of the substituent groups influences the 
distribution of the fourth valencies , there fort it may he con- 
cluded that m compounds the benzene nucleus appears to be 
capiblc of existenee in two liutoinenc forms, in the sense that 
cieh parta uhr derivative possesses a elefimte constitution 
The benzene nucleus presents a remirkable case, which must be 
cejnsidered in the formulation of my complete theory of valency 
brom a study of the reduction of compounds containing two 
ethylcnic bonds united bv a single bond, termed a “ conjugated 
system F Thule suggested a doctrine of ‘ pirlid valencies, 
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which assumes that m addition to the ordinary valencies, each 
doubly linked atom has a partial valency, by which the atom first 
interacts When applied to benzene, a twofold conjugated 
system is suggested in which the partial valencies of adjacent 
atoms neutralize, with the formation of a potential double link 
The stability of benzene is ascribed to this conjugation ^ 

Physico-chemical properties have also been drawn upon to 
decide whether double unions are present in the benzene com- 
plex , but here the predilections of the observers 
Chemical ^P^arcntly influence the nature of the conclusions to 
metboda be drawn from such data It is well known that 
singly, doubly and trebly linked carbon atoms affect 
the physical properties of substances, such as the refractive 
index, specific volume, and the heat of combustion , and by 
determining these constants for many substances, fairly definite 
values can be assigned to these groupings The general question 
of the relation of the refractive index to constitution has been 
especially studied bv | W Bruhl, who concluded that benzene 
contained 3 double linkages , whereas, in iQoi, Pclhm (Gazetta, 
^i, 1 p i) celcuhtcd that 9 single linkages were present A 
similar contridiction apparently exists with regard to the 
specific volume, for while benzene has a spetihe volume corre- 
sponding to ( laus’ formula, toluene, or methv Ibenzene, rather 
points to Kekule’s I he heat of combustion, as first (k termined 
bv Julius Thomsen, agreed rather better ^vIth the presence of 
nine single unions His work was repeated on a finer scale by 
M P f Berthelot of Pans, and F C \ Stohmann of Leipzig , 
\nd the new data and the conclusions to hi drawn from them 
formed the subject of much discussion, Bruhl endi ivouring 
to show how they supported Kekuk^’s formula, while Thomsen 
maintained that they demanded the l^enztne union to ha\e a 
different heat of combustion from the acet> Icne union Thomson 
thin investigated hi its of comliustion of various bcnzenoid 
hydrocarbons — benzene, naphthalene , anthraci nt phi nanthrenc, 
<kc — in the crvstalhzid state It was found that the results 
were capable of expression by the empirical relation <, 
104 jJ-l-4Q opm-fios 47», where rall,6 denotes the formula 
of the hvdrocarbon, m the number of single cirbon linkings and 
n the number of double linkings m and « being calculated on 
the Kekul6 formulae But, at the sanu time the constants in 
the above relation arc not identicil with those in the corre- 
sponding relation empiruallN deduced from obscrv itions on fattv 
hydrocarbons, and we are therefore led to conclude that a 
benzene union is considiribh more stable than an ethvlenc 
union 

Mention may be made of the absorption spectrum of benzene 
\ccording to W \ Hartley (/ C S , iqo*;, 87, p 1822), there 
irc SIX bands in the ultra-violet, while ICC Baly ancl J Js 
{ollie(/C S , 1901^, 87, p 1332, 1906, 89, p 524) record sev en 
riicsi binds are due to molecular oscillitions , Hartlev suggests 
the c irbon atoms to be rotating and forming altcrn itely single 
and double linkages, the formation of three double links giving 
three bands, and of three single links another three , Balv and 
Collie, on the other hand, suggest the making mil lireaking of 
links fietween adjacent atoms, pointing out that there are seven 
combinations of one, two and three purs of e irbon atoms in the 
benzene molecule 

Stereo-cht mtcal Configuratiou<i — Simultancouslv with the dis- 
cussions of Ki kule Ladenburg Claus, Baey er ind others as to the 
merits of v irious plane tormulae of the benzene comjilcx, there 
Wire published m inv suggistions with regird to the arrange- 
ment of the atoms in space, all of which attempted to explain 
the number of isomi rs and the equivalence of the hydrogen 
itoms The development of sterco-isomerism it the hands of 

* Victor Meyer ami G niyl(/?cr 1895 28 p 277O) ittempUd i 
solution from (Ik folloviin^ dat i It is mil known that di ortho 
substituted benzoic acids aie istentied with liillicultv Two acids 
corn spending to the fonnul i of Ktkule and Claus arc triphcnvl 
acrylic acid C(COOH) CgH, and tnphcnvd acetic acid 

(CglDiC COGH Experiments showed that the sieoud aeid was 
much more dilficult to istirify thin the lirst |)omling to the con 
elusion that Cl uis’ formula for benzene was more probable thin 
Kckuld s 


J Wislicenus, I e Bel and van ’t Hoff has resulted in the intro- 
duction of mother condition which formulae for the benzene 
complex must satisfy, viz that the hydrogen atoms must all 
he m one plane I he proof of this statement rests on the fact 
that if the hydrogen atoms were not co-planar, then substitution 
derivatives (the substituting groups not containing asymmetric 
carbon atoms) should exist m enantiomorphic forms, differing in 
crystal form and m their ai tion on polirized light , such optical 
antipodes have, however, not yet been separated ladenburg s 
prism formula would give two enantiomorphic ortho-di-substi- 
tution derivatives, while forms in which the hvdrogen atoms 
arc placed at the corners of a regular octahedron would yield 
enantiomorphic tri-substitution derivatives 

Ihe CKtahcdral formula discussed by Julius Thomsen (liet 1880 
19, p 2944) consists of the six carbon atoms placed at the corners 
of a regular octaheriron and connected togithci bv the full lines as 
shown m (I) a pi me projection gives a hexagon with di igonals 
(II) Reduction to hex imethv kne compounds neei ssititi s thi 
disruption of thne of tiie edgis of the octahedron the diagonal 
linkings remaining intact or m the plane projection three penjiheral 
I linkages the hexamethy lene ring issuming the form (III) 
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In 1888 J E Marsh published a pajiei (iVn/ Mag [\ ] 26 p 420) 
m which h< discussed vatmus sti n o elu mical representations of 
the benzene nucleus (The sti reo elu mistry of carbon compounds 
has led to the spatiil representation of a carbon itom as being 
situated at the centre of a tetrahedron the four valencies bein,. 
directed towards the apices see iliovi and Isomerism ) A form 
biseel on Kckiile s formuU consists m taking threi jnirs of tetia 
hedra eich pur having a side in common and joining them up 
along the sides of a regular hexagon bv mi ms of thiir apices Ihw 
bum afterwards supjiorted by Carl Graebi (Her 1902 35 p e, 2 ii see 
also Marshs rtjilv Joutn C ke 7 n ‘itu Tiaus 1902 p qIu) show 
the proximity of the ortho-positions but fails to explain the identitv 
of T 2 ind I 6 compounds \rringemtnts connected with (Ians 
formula are obtaim d bv pi icing si\ tcfiahedra on the siv triangles 
formed by the diagonals of a jil me hi \ igon Thi form in which tlu 
titriludri ire all on one side afterwards discussed bv J I oschmidt 
(Monat<; , 1890 ii p 28), would not give stereo isomers and the 
irrangement of placing the tetrahedra on alternate sicks a form 
iftervvards diveloptd bv M Vaubcl (Journ Pr Chem 1894 P 
49 p 308) has the advantage of bringing the me ta-positions on one 
silk and the oitho and p ira on opposite suks thus exhibiting 
the simil inty aetuilly observed between these senes of compound'' 
Marsh also devised a form closely resembling that of Thomsen 
inasmuch as the carbon itoms occupied tlu angles of a regular 
oitihedron and the diagonal linki^ts differed m nature from 
the peripheral but differing Irom Thomsen s since rupture of the 
diagonal and not peripheral bonds leeompanud the reduction to 
he xamethykne 

We iniy also notice the moekl devised by II S ichse (Bet i88‘< 
21 2SIO Zed /u» />/n s C /ii III 11 p -14 21 p 2of)2) Two 

jTirillel tnangul ir faces arc removed from a cardboard moekl of 1 
regul ir oetaluehon and on the remaining six faces tetrahedra are 
then pluid the hvdrogen atoms are at the lice angles This 
conliguration is according to Suhsi niort st ible thin inv other 
form no eiseillition is possibh the moh cuk being onlv able to 
move IS i wliok In 1897 J \ I ollu (Jiitiii Lfinii 2>(>( /'riius 
p ini 4) conside n d in di t id an oetahcdial loim ami showed how bv 
me ms ot Certain simple rot itions ot his svstem the formulae 
of Kekuk and Cl lus could be obtained as projections \n eiitirelv 
new device suggested bv B Konig (i hem Z< 1/ igo*; 20 p 40) 
issnmed the six eaibon atoms to occupy six of tlu conuis ol a cube 
e leh carbon itom being hnkiel to a hvdrogin i(om and by single 
bonds to two ncighliounng cirbon itoms the re in lining v ikncu s 
being directed to tlu unoceupieei comers of the cube three to each 
where they ue supposed to satisty cieh other 

Condensid \udii 

Restricting ourselves (0 compounds resulting from the fusion 
of benzene rings, we have first to consider naphthalene, 
which consists of two benzene rings hav ing 1 pair of c irbon atoms 
m common The next members are the isomers inthrai ene and 
phenanthrene, Ci,H„„ formed from three benzene nuclei Hen 
wc shall only discuss the structure of these compounds in the 
light of the modern benzene theories , reference should be made 
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to the articles Naphthalkne, Aythracesne and Phekan- 
THRENE for syntheses, decompositions, &c 

Naphihalem — Of the earlier suggestions for the constitution 
of naphthalene we notice the formulae of Wreden (i) and (2), 
Berthelot and Balls (3), RACE Erlenmeycr (4) and Adolf 
Claus (5) 

ere; OD a® CD to 

<*) (») (3) (4) (S) 

The first suggestion is quite out of the question C Graebe in 
1866 {Ann 149, p 20) established the symmetry of the naph- 
thalene nucleus, and showed that whichever half of the molecule 
be oxidized the same phthalic acid results Therefore formula (2), 
being unsymmctncal, is impossible The third formula is based 
on Dewar’s benzene formula, which we have seen to be incorrect 
Fonnula (4) is symmetrical and based on KekulCs formula it 
is m full accord with the syntheses ind decompositions of the 
naphthalene nucleus and the number of isomers found In 
1882 Claus suggested a combination of his own and Dewars 
benzene formulae This is obviously unsymmctncal, consisting 
of an aliphatic and an iromatic nucleus , Claus explained the 
form ition of the same phthalic acid from the oxidation of either 
nucleus by supposing that if the aromatic group be oxidized, the 
aliphatic residue assumes the character of a benzene nucleus 
Bamberger opposed Claus’ formula on the following grounds — 
The molecule of naphthalene is symmetrical, since 2 7 dioxy- 
naphthalene is readily estenfied by mcthvl iodide and sulphuric 
acid to a dimethvl ether , and no more than two mono-substi- 
tution derivatives are known The molecule is aromatic but not 
benzenoid , however, by the reduction of one half of the mole- 
cule, the other assumes a btnzenoid ch iracter 

If /3 naphthylaminc ind /3 naphthol be reduced tttrahjdro 
products an oblamc d in wluch tliL ammo or oxy lx mug lialf ol 
the molecule bccomts aliphatic m character Ihc compounds so 
obtained abcvchc /3 tclrahvdroni,phthylaimnc and ahcyclic^ 
tetrahydroniphthol tloscly nsemble |3 ammodictli)lben2t nc 
CpH4(C3H5) and ^ oxydiethylbenzciK CjH4(C8Hj) C3H4OH 

If a niphthv famnu ind a naphthol be n duct d tut hydiogtn atoms 
attach themselves to the non substituted lialf of the molccuk 
and the compounds so obtamid rest ruble aminodu thylbcnzciu 
CjHj NH8(C2H5b and oxydicthylbenzcnc CgHg OH(C8H5)j Bam 
Ircrgcr s observations on leduced quinoline deiivativcs point to the 
same conclusion, that condensed nuclei arc not benzenoid but 
possess an individual character which breaks down however when 
the molecule is reduced 

It remains, therefore, to consider Erlenmeyer’s formula and 
those derived from the centric hypothesis The fomier, based 
on Kekule's symbol for benzene, explains the decompositions 
and syntheses of the ring, but the cliaracttr of naphthalene 
is not in keeping with the presence of five double linkages 
although It is more readily acted upon than benzene is On thi 
centric hypothesis two formulae art possible (i) due to H E 
Armstrong, and (2) due to E Bamberger 

00 o 

<*) (*) 

In the first symbol it is assumed that one of the affinities of evh 
of the two central carbon atoms common to the two rings ach 
into both rings, an assumption involving a somewlmt wndc 
departure from all ordinary views as to the manner m whuh 
affinity acts This symbol harmonizes with the fae t that the two 
rings are m complete sympathy, the one responding to eveiv 
change made in the other I hen, on amount of the relativelv 
slight — beciuse divided — influence which would be exercisid 
upon the two rings by the two affinities common to both, the 
remaining four centric iffinities of each ring would presumnblv 
be less attracted into the nng than in the case of benzene , 
consequentlv they would be more active outwards, and com- 
bination would set in more readily When, as in the formation 
of naphthalene tetrachloride for example, the one ring becomes 
saturated, the other might be expected to assume the normal 


centric fewm and become relatively inactive This is absolutely 
the case On the other hand, if substitution be effected in the 
one nng, and the affinities in that nng become attracted inwards, 
as apparently happens in the case of benzene, the adjoining ring 
should beaimt relatively more active because the common 
iffinities would act less into it Hence, unless the radical 
introduced be one which exercises a special attractive influence, 
substitution should take place in preference m the previously 
unsubstituted ring In practice this usually occui s , for example, 
on further bronunation, a-bromonaphthaJene yields a mixture 
of the (i 4) and (i 5) dibromonaphthalenes , and when nitro- 
naphthalene is either brominated, or nitrated or sulphonated, 
the action is practically confined to the second nng Ihe 
centric formula proposed by Bamberger represents naphthalene as 
formed by the fusion of two benzene nngs, this indicates that it 
IS a monocyclic composed of ten atoms of carbon The formula 
has the advantage that it may be constructed from tetrahedral 
models of the carbon atom , but it involves tlie assumption that 
the molecule has within it a mechanism, equivalent m a measure 
to a system of railway points, which can readily close up and 
pass into that characteristic of benzene 

Anthracene and Phenanthrene — These isomeric hydrocarbons, 
of the fonnula are to be regarded as formed by the 

fusion of three lienzenoid rings as rcpiesentid by the svmbols — 

CCO 

Anthraceoi) rhenanthrene 

In both cases the medial ring is most readily attacked , and 
vanous formulae have been devised which arc claimed by their 
authors to represent this and other facts According to Arm- 
strong, anthracene behaves unsvmmctrically towards sub 
stituents, and hence one lateral nng differs from the otlur , h( 
represents the molecule as consisting of one centric nng, the 
remaining medial and lateril ring Ixing cthenoid Bambcrgtr, 
on the other hand, extends his views on btnzene and naphthalene 
and assumes the molecule to be (i) hor gincrd purposes 
however, the symbol {2), m which the later vl riiigs are hinzinoid 
and the medial ring fatty, repnsents (juito ulequatilv tlu 
svntheses, decompositions, and hchiviour of anthracene 

GS3 Cd 

(») (■) 

Phenanthrene is rcgirded bv Armstrong as represented by (3) 
the lateril rings being benzenoid, and the medial ring fattv 
Bamberger, however, regards it as (4), the molecule being 

is) U) 

entirely aromatic An interesting observition by Bacyer, vi/ 
that stilliene, CH CHC,H,, is very readily oxidi/ed 
while phenanthrene is not, supports, in some measun , the views 
of Bamberger 

Heterocyclic Compound'; 

During recent years an immense number of ringed or cyclic 
compounds hive been discovered, which exhibit individual 
characters more closely resembling benzene, naphthalene, Ac 
than puicly aliphatic substances, inasmuch as in general they 
contain double linkages, yet withstand oxidation, and behave as 
nuclei, forming derivatives in much the same way as benzene 
Bv reduction, the double linkages become saturated, and 
compounds result which stand in much about the same rehtion 
to the original nucleus as hexamcthvlene does to benzene In 
general, therefore, it may be considered that the double link vges 
are not of exactly the same nature as the double linkage present 
m ethylene and ethylenoid compounds, but that they are 
analogous to the potential valencies of benzene The centric 
hypothesis has been applied to these rings by Bamberger and 
others , but as m the previous rings considered, the ordinary 
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representation with double and single linkages generally rcpre 
sents the syntheses, decompositions, &c , exceptions, however, 
are known whore it is necessary to assume an oscillation of the 
double linkage Five- and six-mcmbered rings are the most 
stable and important, the last-named group resulting from the 
polymerization of many substances , three- and four-membered 
rings are formed with difficulty, ind are easily ruptured , rings 
containing seven or more members ire generally unstable, and 
are relatively little known The cloments which go to form 
heterocyclic rings, in addition to carbon, arc oxvgen, sulphur, 
selenium and nitrogen It is remarkable that sulphur can 
replace two methine or C 11 groups with the production of com- 
pounds greatly resembling the original one Thus benzene, 
(CH),,, gives thiophene, (CH^S, from which it is difhiultlv dis- 
tinguished , pyridine, (CH) 5 N, gives thiazole, (CH), N S, which 
IS a very similar substance, naphthalene gives thionaphthcn, 
S, with which It shows great anal igies, especially in the 
derivatives Similarly a ClI group may be replaced by a nitrogen 
atom with the production of compounds of similar stability , 
thus benzene gives p\ridine, naphthalene gives quinoline and 
isoquuioline , anthracene gives acndinc and a and /i anthra- 
pyndinos Similarly, two or more methine groups may be 
replaced by the same numl^er of nitrc^en atoms with the forma 
tion of rings of considerable stability 

Most of tin simplf ring svsti ms which contain two adjacent 
caibon atoms m ly sutt( r fusion with any other ring ( dso tontamin 
two adjacent c irhon itoms) with the production of nucUi of greatt r 
tompli xity Such Lutiili n'>id vuilei art in many cises nioii jcadili 
obt lined thill tin p ir< nt iiiukus The more iinjxutant tv pcs an 
dirivtd flora aromatic nuch i benzera riaj>hthd<m cVe th< 
ortho-di dirnatives of the first ninud kndin" themselves jiarticu 
Inriy to tin formation of condensed nuclu Thus ortho pheny 1cm 
diaimnc yields tlu ledlowing pioducts ~ 


G')" G> Cli> 


Tnsome e isi s o\id ition of conch n (d b nzcnoid hi ti locyelic nuclei 
results ni the rupture of tlu heteiocyihc ring with the form ition oi 
abenzeni dicnitiowlic icid butiftlu aiom itic mick us be weakeiml 
by tlu introduction of in imino gioup thin it is tlu benzenmd 
nucleus whicli IS di stroved and i ehcaibowlie aciel of the hctcroc\elie 
ring sj stem obtained 

Hotcrotyclic rings mav be si stematically surveyed from two 
aspects (i) bv arringing the nngs with similar hetero-atoms 
according to the increasing number of carbon itoms, the so-called 
“ homologous St nes , or ( 2 ) by first dividing the ring systems 
according to the number of members constituting th< ring, and 
then elassifsing these groujis according to the nature of the 
hetero-atoms, tlie so-ralleil “isologous senes ’ Ihe second 
method possesses gi cater advantiges, for nngs of apjiroximati 
stability come m one group, and, consequenth their derivatives 
may be expected to exhiliit eonsidcrahle anilogics 

As a useful preliminary it is conv^enient to divide hcteroc) die 
ring systems into two leading groups ( 1 ) systems resulting 
from simple internal dehydration (or similar condensations) of 
saturated aliphatic compounds ^such compounds arc the 
internal anhydrides or cyclic ethers of the glvcols and thioglycols 
(ethylene oxide, cYc ) , the cy clic alkvkneimides resulting from 
the splitting off of ammonia between the ammo groups of diamino- 
parathns (pyrrolidine, piperazine, &c ) , the cyclic esters of 
oxycarboxyhc acids (lactones, lartides) the intern il iinln dndr 
of aminocarlxixy he acids (lactams, betaines), cyclic derivative ^ 
of dicarboxylic acids (tmhy drides, imides, alkc len-esters, alkvlen 
amides, tac ) These compounds retain their aliphatic nature 
and are best classified with open-chain compounds into which 
m general, they ore readily converted ( 2 ) Systems which 
are generally unsaturated compounds, often of considerable 
stability, and behave as nuclei these compounds constitute a 
well-mdividualized class exhibiting closer affinities to benzenoid 
substances than to the open-chain senes 

The transition between the two classes as differentiated aboci 
may be illustrated by the iollowing cyclic compounds each of which 


contains a ring compo-jid of four carbon atoms and one oxygen 

atom 

CHaUL. CikCO ^ CHCO^ C1I = CH, 

I >0 1 >0 ■ >0 |i I >0 

CIL^CH/ CH^CH/ CHoro-^ CHC'O/ CH CH' 

Tctrimrthj Iciic Diityrolact Sm<ini Mil-ir 1 urfunru- 

0 X 1 le jnhyitri 1<- inhydndc 

1 h( fust four substaiuis aic nadily formed froni and conccrud 
into tlic corresponding dihydroxy oj^enihain compound 
substances ire truly aliphatic in charactir Ihe lilth compound 
on the other hind docs not behave as in tins lUiratcxl aliphatii 
compound liut its deportment is th it of a mick us man\ sulistitution 
derivatives being cajubh of s\nthesis RL<1iirtion howevir con 
verts it into an aliphatic compound Ihis is comparibk with thf 
reduction of the benzene nuch us into hev.ameth\kiii a siibstanei of 
an aliphatic characte r 

True nng sv stems, which possiss the characters of organic 
nuclei, do not come into existi nee m three- and four-membered 
rings, their first appe trance being m penta atomic rings The 
three primtrv members are furfurant, thiophene and pvrrol, 
each of whu h contains four methine or C H groups, and an 
oxvgen, sulphur and imido (NH) member respcctiveh , a 
senes of tompounels conbuning selenium is also known The 
formulae of these substances are 

CH-CII. CII-^(II^ ClI-CIT. CH CH 

I >0 I >S ! >Si I )NH 

CH.(H' CH=tir (H-(ir (H=cir 

furfurant riiiophtm Siknophtm I’vrrul 


B\ substituting one or more CH groups in these compounds 
In mtrogtn atoms, ring-st stems, (ollectively known as azulei,, 
result 01) lousK', isomeric ring-systems tre possible, since the 
( irbon atoms in the original rings are not all of equal value 
Ihus furfur me viclds the following nngs by the introduction 
of one and two nitrogen atoms 

\_N . 

! Ny 

fll ( H'^ 

Ihazo oxides 

N-CH 

1 >) 

\=(TI' 

Oxy buzok 

Thiophene viclds a similar sines isothiazole (onlv known as 
the (ondensed ring isohcnzothiazole) thiazole diazosulphides 
piizthioles azosulphimts and thiobia/ole (the formulae art 
easily derived from the preieding senes b\ reolaeing oxygen b\ 
sulphur) Thiophene also gives rise to tna/sulphnlp, three 
nitrogen atoms l-ieing introduced Selenophene gives the senes 
selena/ole, diazoselenide and piaselenole, corresponding to 
oxazole, dnzo-oxides and furazane Pyirol yields an analogous 
senes pv razole, imidazole or gh oxahne, azimide or osotnazole 
tnizole uid tetrazole 


CH CH' 
Isosazolt 
H( 

1 >) 
HC 

r ut izam 


^--CH . 

I >0 

f H -( ir 

0\ izok 
K=-CH^ 

I >o 

CH-r 
Azoxum s 


CH \ . 

I 

( H=cn/ 

Py razok 

N=CH 

I 


Triazot 


N = CH 

I >Nn 

CHr-CH^ 

Imidazole 


>NH 
e H-CH' 
'iziiuidc 


\=rH/ 

1 et razoie 


Six-membcred nng sy stems can be referred back, m a manner 
similar to the above, to pvrone, penthiophene and pyridine, the 
substances containing a ring of five carbon atoms, and an 
oxygen, sulphur and mtrogen atom respectively \s before 
only triu ring nuclei, and not internal anhv drides of aliphatic 
compounds will be mentioned From the pyrone ring the 
following senes of compounds are derived (for brevity, the 
hydrogen atoms arc not printed) 


o 





o 



o 





ea 




Penthiophene gives by a similar introduction of nitrc^en atoms, 
penthiazolme, corresponding to meta-oxazme and para-thiazinc 
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corresponding to paroxazme (para-oxazme) Pyndine gives 
origin to pyndazinc or ortho-diazine, pyrimidine or meta- 
diazine, pyrazme or par i-diazine, osotriazine, umymmetrtcal 
tnazine, symmetrical trn/ine osotetrazone and tetrazine The 
skeletons of these types are (the carbon atoms are omitted for 
brevity) 


0 0- Q- 0 g 


Tna-llies Cjoteti* or 


We have previously referred to the condensation of hetero- 
cyclic ring systems containing two \ k inal carbon atoms with 
benzene, naphthalene and other nuclei Ihe more important 
nuclei of this type ha\e received specul and non-sy stematic 
names , when tins is not the case, such terms as phen-, hen/o-, 
naphtho- are prefixed to the name of the hetenxyclic ring One 
or two benzene nuclei may suffer condensation with the furfuranc, 
thiophene and pvrrol rings, the common carbon atoms being 
vicinal to the hetero-atom Tlie mono-benzo-derivatives are 
coumarone, benzothiophene and indole , the dibcnzo-denvativcs 
are diphenylene oxide, dibenzothiophene or diphenvlene sulphide 
and carbazole Typical formulae are (R denoting O, S or NH) 

CD.CcO 

R a 


Isomers are possible, for the condensation mav be effected on 
the t\v 0 carbon atoms sy mmetncallv placed to the hetero-atom , 
these isomers, however, are more of the nature of internal 
anhydrides Benz-oxazolcs and -thiazoles have been prepired, 
benz-isoxazoles arc known as mdoxa/cnes , ben/o-p\ rizoles 
occur m two structural forms named indazoles tnd ismdvzoles 
Derivatives of osotriazol also exist m two forms — azimides and 
pscudo-azimides 

Pnxetdmg to the six-membered hetero atomic rings, the 
benzo-, dibcnzo- and naphtho -derivatives arc frequently of 
great commercial and sc lentific importance a-pvrone condenses 
with the benzene ring to form coumann and isocoumarin , 
benzo-y-pyrone constitutes the nucleus of several vegetable 
colouring matters (c hry sin, fisetin, quercetin, &c , which arc 
derivatives of flav one or pheny 1 benzo- y-py rone) , dibenzo-y- 
pyrone is known as xanthonc, related to this substance arc 
fluorane (and fluorescein), fluorone, fluorime, pyronine, iVc 
The pyruhne ring condenses with the bcn/cne ring to form 
<Iuinoline and isociuinohne , acndinc and phcnanthndinc arc 
dibenzo-pyridines , naphthilene gives rise to a and ^-naphtho- 
qumohnes and the anthrapv ndines , anthracene gives anthra- 
quinoline , while two pyridine nuclei connected by an inter- 
mediate benzene nuc lens give the phenanthrolincs Naph- 
thyridines and naphthincvlines result from the condensation of 
two pvndine and two quinoline nuclei respec tivcly , and 
quino- quinolines are unsymmetrical naphthyridine nuclei 
condensed cvith a benzene nucleus Benzo - orthoxazincs, 
-metoxazmes and -paroxazmes arc known diljenzoparoxazmc 
or phenoxazme is the parent of a v iluable scries of dvestuffs , 
dibcnzoparathiazme or thiodiphenylaminc is important from 
the same aspect Benzo-ortho-diazines exist in two structural 
forms, cmnolin and phthalazine , benzo meta-diazincs are 
known as quinazolines , bcnzo-para-diazines are termed quinoxa- 
Imcs the dibenzo-compounds are named phcnxzmes, this last 
group including many valuable dyestuffs — indulines, safranincs, 
&.C In addition to the types of compounds enumerated above 
we may also notice purin, tropme and the terpenes 


V AnaLVTICAI ClIEMISlRV 

This branch of chemistiy has for its province the determination 
of the constituents of a chemical compound or of a mixture of 
compounds Such a determination is qualihitive, the constituent 
being only detected or proved to be present, or quantitative, in 
which the amount present is ascertained The methods of 
chemical analysis mav be classified according to the type of 


reaction (i) dry or blowpipe analysts, which consists in an 
examination of the substance m the dry condition , this includes 
such tests as ignition in a tube, ignition on charcoal in the 
blowpipe flame, fusion with borax, microcosmic salt or fluxes, 
and flame colorations (in quantitative work the dry methods are 
sometimes termed “ dry assaying ”) , (2) wet anaty<;ti,, in which 
a solution of the substance is treated with reagents which 
produce specific reactions when certain elements or groups of 
elements arc present In quantitative analysis the methods 
can be subdivided into (a) gravimetric, in whu h the constituent 
IS precipitated either as a definite insoluble compound by the 
addition of certain reagents, or electrolytically, by the passage 
of an electric current , (b) volumetric, in which the volume of a 
reagent of a known strength which produces a certain definite 
reaction is measured , (c) colorimetric, in which the solution has 
a particular tint, which can be compared with solutions of 
known strengths 

Historual — Ihe germs of analytical chemistry arc to be 
found in the wiitings of the pharmacists and chemists of the 
latrochemu al period The importance of asicrtaining the 
proximate composition of bodies was clearly realized by Otto 
lachenius , but the first systematic investigator was Robert 
Boyle, to whom we owe the introduction of the term analysts 
Boyle recognized many reagents which gave precipitates with 
certain solutions he detected sulphuric and hvdrochloric 
acids by the white precipitates formed with calcium chloride 
and silver nitrite respectively, ammonia by the white cloud 
formed with the v ipours of nitric or hvdrochloric acids , and 
copper bv the deep blue solution formed by a solution of ammonia 
Of great importance is his introduction of vegetable juices (the 
so-called indicators, qv)io detect acids and bases During the 
phlogistu period, the detection of the constituents of compounds 
w \s considerably developed Of the prmcipil workers in this 
field we may'^ notice hricdrich Hoffmann, Andn is Sigismund 
Marggraf (who detected iron by its reiction with poUssium 
ferroc > anidc, and potassium and sodium by their flame colora- 
tions), and especially Carl Schecle and lorhern Olof Bergman 
Scheele enriched the knowledge of chemistiy by an immense 
numlver of facts, but he did not possess the spirit of working 
systematic ally as Bergman did Bergman laid the foundations 
of systematK quilitative analvsis, and devised methods by which 
the metals miy be sepirited into groups according to their 
behaviour with certain reagents ibis subdivision, which is of 
paramount importance in the analysis of minerals, was subse- 
quently developed by Wilhelm August Lampadius m his Hand- 
buck zur chemischen Analyse der Mineralien (1801) and by John 
hricdrich A Guttling in his Prakttsche Anleitung zur prufenden 
und zurlegenden Chemie (1802) 

The introduction of the blowpipe into drv qualitative analvsis 
bv Axel Fredrik Cronstedt marks an important innovation 
The rapidity of the method, and the accurate results which it 
gave in the hands of a practised experimenter, led to its sy stem- 
atization by Jons Jakob Berzelius and Johann hriedriih Ludwig 
Hausmann, and m more recent times by K F Plattner, whose 
treatise Die Probirkunst mit dem 1 othrohr is a standard work on 
the subject Another type of dry reaction, namelv , the flame 
coloration, had been the suhjei t of isolated notices, as, for example, 
the violet flame of potassium and the orange flame of sodium 
observed by Marggraf and Scheele, but a systematic account was 
wanting until Cartmell took the subject up His results {Phil 
Mag 16, p 382) were afterwards perfecteci by Robert Wilhelm 
Bunsen and Gustav Merz Closely related to the flame-colora- 
tions, we have to notice the great services rendered by the 
spectroscope to the detection of elements Rubidium, caesium, 
thallium, indium and gallium were first discovered by means of 
this instrument , the study of the rare earths is greatly facilitated, 
and the composition of the heavenly bodies alone determinable 
bv It 

Quantitative chemistry had been all but neglected before 
the time of Lavoisier, for although a few chemists such as 
laihcnius, Bergman and others had realized the advantages 
which would accrue from a knowledge of the composition of 
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bodies by weight, and had laid down the lines upon which sue h 
determinations should proceed, the experimental difficulties in 
making accurate observations were enormous, and little progress 
could be made until the procedure was more accurately 
determined Martin Heinrich Klaproth showed the necessity for 
Igniting precipitates before weighing them, if thc> were not 
decomposed by this process , and he worked largely with I ouis 
Nicolas Vauquelin in perfecting the analysis of minerals K h 
Wenzel and J B Richter contributed to the knowledge of the 
quantitative composition of salts Anton Laurent Lavoisier, 
however, must be considered as the first great exponent of this 
branch of chemistry He realized that the composition bv 
weight of chemical compounds was of the greatest moment if 
chemistry were to advance His fame rests upon his exposition 
of the principles necessary to chemistry as a science, but of his 
contributions to analytical inorganic chemistry little can be said 
He applied himself more particularly to the owgen compounds, 
and determined with a fair degree of accur.icy the rctio of carbon 
to oxvgen m carbon dioxide, but his values for the ratioof hydrogen 
to oxygen in water, and of phosphorus to oxygen in phospnonc 
acid, are onlv ajijiroMmatc he introduced no new methocL 
either for the estimation or separation of the metds The next 
advance w is made by [oseph Louis Proust, whose investigations 
led to i (Icir grasp of the law of constant proportions The 
fonnuhtion of the atomic thcorv bv John Dalton gave a fresh 
impetus to the development of quantitative an\l>sis, and the 
determination of combining or eeiuivdcnt weights by Ber/elius 
led to the perfecting of the methods of gravimetric anahsis 
Lxperimentil conditions wen thoroughh worked out, the 
necessity of working with hot or cold solutions was clearlv 
emphasized, and the emplovment of smill quantities of 
substances instead of the large amounts recommended b> 
Klaproth was shown by him to give more consistent results 

Since the time of Berzelius rnanv experimenters have entered 
the lists ind introduced developments which we hive not space 
to mention We mav, however, notiee Heinrich Rose ^ and 
hnedrich Wohler,- who having worked up the results of their 
teacher Berzelius, and combined them with their own valuable 
observ itions, exerted great irinui nee on the progress of analytical 
chemistiv bv piiblisliiiig works which contained admirable 
iccounts of the then known methods of analysis To K R 
Fresenius, the founder of the Zeitschrift fur amhluche Chimic 
(1S62), we are particularly indebted for perkcting ind sy stcmatiz- 
ing the various methods of analy tical chemistry By strengthen- 
ing the older methods, and devising new ones, he exerted an 
influence which can never be overestimated His text-books on 
the subject, of which the Qualiiative appeired in iflqt, ind the 
Quantilaiwe m 1846, hive a world-wide reput Uion, and have 
passed through sevi ral editions 

1 he qu.intit itive pree ijiit ition of metals bv the elec trie current 
although known to Mich lel h iraday , was not applied to analv tie il 
chemistrv until 0 Wolcott Gibbs worked out the electrolv tie 
separation of copper in 1861; Since then the subject has been 
extensivTlv studu d, more p irticularlv by Alexander Classen, who 
has summarized the methods and results in his QuantHativi 
Chemual Avalysn bv Llectrolysis (1903) The ever-me re using 
importance of the electric euirent in nictallurgv and chemical 
manufactures is making this method of great importance and in 
some cases it has partially, if not wholly, superseded the older 
methods 

Volumetric anahsis, possessing as it docs many advantages 
oyer the gravimetric methods, has of 1 ite v ears been extensiv elv 
developed Gay lussac may be regarded as the founder of the 
method, although rough applications had been previouslv made 
by F A H Dcscroizilles and L ISi Vauquelin thlorimetrv 
(1824), alkalimetry (1828), and the volumetric determination of 
silver and chlorine (1832) were worked out bv Gav^ Lussac , but 
although the advantages of the method were patent, it received 
recognition very slowly The application of potassium per- 
manganate to the estimation of iron by h Marguentte m 1846, 

' H Rose, AusfUhrhches Handbuch der analytfuhen Chemie (1851) 

F Wohler Die Mtneralanalyse tn lieisptelen (1801) 
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and of iodine and sulphurous acid to the estimation of copper and 
many other substances bv Robert Wdlhclm Jiunsen, marks an 
epoch in the eirly history of volumetric anahsis Since then it 
has been rapidly developed, particularly bv Kirl fricdrich Mohr 
and J Volhard, and these methods rank side bv sidi m value 
with the older and more tedious gravimetric methods 

The detection of carbon and hvdrogin in organic compounti-, 
by the formation of carbon dioxidt and water when they an 
burned was first correctly understood by J av oisier, and as he 
had determined the carbon and hydrogen content of these two 
substances he was able to divisc methods by whidi carbon and 
hydrogen m orginic compounds could be estimated In he-, 
earlier experiments he burned the substance in a known voluim 
of oxygen, ind bv measuring the rcsidu il gas determined the 
carbon and hv drogen For substances of a difficultlv combustible 
nature he adopted the method in common use to dav , v iz to mix 
the substance with an oxidizing agent— mercuric oxide, lead 
dioxide, and afterwards copjicr oxide — and absorb the carbon 
dioxide in potash solution Ihis method has been improved, 
especially by Justus v Liebig and certain others based on a 
different procedure have been suggested The estimation o*^ 
nitrogen was first worked out in i8jo bv jean Baptiste Duma^ 
and different processes have been proposed bv Will and 1 
Varreiitripp, f Kjeldahl and others Methods for the t stimation 
of the halogens and sulphur were worked out by L C irius (see 
b'‘low ^ On'ivm yinahsis) 

Onlv a reference <an be made in this summary to the manv 
fields in which analytic d ehemistrv has been developed Pro- 
gress m forensic chemistry was onlv possible after the reactions 
of poisons had been systematized a subjeet which has been 
worked out bv manv investigators, of whom we notice K R 
bresenius, J and R Otto, ind J S Stas Industrial chemistrv 
makes many claims upon the chemist for it is necessary to deter- 
mine the purity of a product befoie it can lie valued This his 
led to the estimation of sugir bv means of the poUrimeter and 
of the ealorihe power of fuels, and the valuation of ores and 
metals, of eoal-tar dyes and almost all trade products 

The passing of the Food and Drug \cts(iS7:; 1899) in England, 
ind the existence of similar adulteration acts in other countries, 
h IV e occasioned great progress in the analv sis of foods drugs, &.c 
For further information on tl is branch of analv tical chemistrv 
see ^Dt n HIM ION 

There exists no branch of technical chemistrv hygiene or 
pharmacy from which the anilyticil chemist can be spared, 
since It is only by a continual development of his art that wc can 
hope to be certain of the puritv of anv preparation In h ngland 
this branch of chemistrv is especially cired for bv the Institute 
of Chemistrv , which since its foundation m 1S77 has done much 
for the training of analytic il chemists 

In the prtecding sketch wt hive mv en a necessarily brief 
le count of the histone il dcvtleapment of uialv tieal chemistrv in 
Its main branches We shill now treat the different methods in 
more detail It must be mentioned here that the reactions of 
anv particular substance aio given under its own heading and m 
this article wc shall onlv coll iti the v arious operations and outline 
the geiierd procedure Ihe limits of spue prevent anv sys- 
tematic iccount of the. separation of the raie metals the alkaloids 
and other classes of org vnic compounds but sources where these 
matters mav be found ire given in the list of references 

Qualitative Inor^^anu lvalysi\ 

The dry examination of a substance comprises several open 
tions which mav vield definite results if no disturbing 
element is present , but it is imperative that anv in ^thod^ 
ferenee should be confirmed bv other methods 

I lie it the substance in a haid glass tube Note whethei 
any moisture condenses on the cooler parts of the tube i gas is 
evolved a sublimate formed or the substance changes colour 

Moisture is evolved from substances eontamin^ water of civatal 
lization or decomposed hydrates If it ]>osstsb(.s an alk vlme or 
icid reaction it must Ik ttstnl m the lust e I'-v for ammonia and 
m tilt second case fo: a volatile acid such as sulplunie nitnc 
hydiochlone Ac 
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Any evolved ga# must be examined Oxygon, recognized by its 
powi r ot Igniting a glowing splmtcr results from the docompotation 
of oxides of the noblt metals peroxides chlorates nitrates and other 
highly oxygenized salts Sulphur dioxide recognized by its smell 
and acid reaction results from the ignition of cethiin Sulphites 
sulphates or a mixture of a sulphate with a sulphide Nitrogen 
oxides recognized by thtir odour and biown-red colour result from 
tuc decomposition of nitrites Caibon dioxide recognized by 
liming lime V Iter milky indicates decomposable carbonates or 
oxal ites Chlorine bromint and iodine each recognizable by its 
colour and odour result from decomposable haloids lodme forms 
also a black sublimate Cyanogen and hydrocyanic acid, recogniz- 
able by tliiir odour indicite decomposable cyanides Sulphuretted 
hydrogen recognized fiy its odour results from sulbhides containing 
water and hydrosulphides Ammonia recognizable by its odour 
and alkaline leaction indicates ammonuacal salts or cyanides 
containing water 

A sublimate may be formed of sulphur reddish brown drops 
cooling to a yellow to brown solid from sulphides or mixtures , 
loehne- — 'Viokt vapour black sublimate from iodides iodic acid or 
mixtures , mercury and its compounds - metallic mercury forms 
minute globules mercuric sulphide is black and becomes red on 
lubbing nicreuiic chloride fuses before subliming mercurous 
chloride dots not fuse mercuric iodide gnes a yellow sublimate, 
arsenic and its compounds — metallic arsenie gi\ts a grey mirror 
arsenious oxide forms white shining crystals irsenic sulphides give 
reddish-yellow subliinateb wliieh turn yellow on cooling intimony 
oxide fuses, and gives a yellow acicular sublimate lead chloride 
forms a white sublimate aftci long and intense heating 

If the siibst ince docs not melt but changes colour we may have 
present zinc oxide— from white to yellow becoming white on 
cooling stannic oxuU — white to yellowish blown dirty white on 
cooliu,, lead oxide — from white or yellowish red to brownish rtti 
ytllow on cooling bismuth oxide — from white or pile yellow to 
orange yellow or reddish brown pale yellow on cooling manganese 
oxide — from white or yellowish white to dark brown remaining 
dark brown on cooling (it it changes on cooling to i bright reddish- 
brown it indicates cadmium oxide) , copper o-^ide — from bnght 
blue or grte n to black ferreius oxide -from greyisJi white tohliek 
feme oxidi — from brownish red to black brownish red on cooling , 
pot issiiim chromate— vt How to d uk orange fusing at a red heat 

2 He it the substance on i piece of charcoal m the reducing 
flame of the blowpipe 

(a) The substance may' fuse anel be absorbed by the ch irco il 
this indie ites more particularly the alkaline metals 

(/H) \n mfusibk white residue may be obtained which may ilenotc 
baniiin strontium eikiiim magntsuini iluminium or zinc The 
lust three givi eh ir lefi nsf ic fl iint color itions (si ( below) , the 1 ist 
three when moistened with cob dt nitrite and re ignited give 
coloured masses aluminium (or sihca) gnes a brilliant blue, zinc 
^.ives a green whilst magnesium phosphates or arsenate ( ind to a 
less dcgiLC the phosphates of the alkaline eaitlis) give a violet mass 

S. met \llie globuli vv ith or w ithoiit m ineriist ition rn ly be obt line d 
Gold ind copper salts give a metallic bead without an incrustation 
If the incrustation be white and readily volatile arsenic is present 
It more ditficultly volatile and beads aie pitscnt antimony zme 
gives in incrustition ydlovv whilst hot vvnite on eexilmg and 
olatilizcd with diflieulty tin gives a pale yellow incrustation 
which becomes white on cooling and docs not vol itilizc m cither the 
reducing or oxidizing Hanit s lead giv'es a 1< mon ye How incrustation 
turning sulphur yellow on cexihng together with metallic malleable 
beads bismuth gives met dlie globules and a tlaik or mge ytllow 
incrustation which becomes lemon yellow on cotdmg caelmiurn 
gives a reddish brown incrustation which is removed without 
leaving a gk im by heating m the reducing flame silver gives white 
metallic globules and a dark led incrustation 

3 Heat the substance with a bead of microcosmic salt or 
borax on a platinum wire m the oxidizing flame 

(a) The subst nice elissolve s re adily ind in cjuantity forming a 
bevel which is clear when hot If the loead is colouitd vie may have 
juesent cobalt blue to violet copper green blue on cooling 
in the reducing flame reel when cold ehroimum green unaltered 
m the reducing flame iron biowmsb red light yellow or colourless 
on cooling m the reeluemg flame reel while hot yellow on cooling 
greenish when cold nickel n eldisli to lirownish reel yellow le> 
n (leiish yellow or colourless on cooling unaltered m the reducing 
flame, bismuth yellowish brown light yellow or colourless on 
e oolmg m the reducing flime almost colourless blackish grey when 
cold silvei light yellowish to opal somewhat opaque when cold 
whitish grey m the reducing flame, manganese amethvst reel 
eolourless in the reducing flame If the* hot head is colourless and 
lemams clear on cooling we may suspect the presence of antimony, 
ilummium zinc t leimnim kad calcium anel magnesium When 
present in sufficient quantity the five last named give enamd white 
beads lead oxiele in excess gives a yellowish bead If the hot 
colourless bead becomes enamel white on cooling evem when minute 
quantities of the substariccs arc employed we may infer the presence 
vf binum or strontium 


(^) The substance dissolves slowly and in small imahtity and forint 
a colourless bead which remains so on cooling Either silica or tin 
may be present If silica be present it gives the iron bead when 
heated with a little ferric oxide if tin is present there is no change 
Certain substances, such as the precious metals, arc quite insoluble m 
the bead but float about m it 

4 Hold a small portion of the substance moistened with 
hydrochloric acid on a clean platinum witt m the fusion zone 
of the Bunsen burner, and note any colour imparted to the flame 

Totassium gives a blue violet flame which may be m isked by the 
colorations due to sodium calcium and other ekments By 
viewing the flame through an indigo prism it appears sky blue 
violet and ultimately crimson as the thickness of the prism is 
increased Other eUments do not inteileie with this method 
Sodium gives an intense and persistent yoHow flame lithium gives 
a carmine color ition and may be identified m tlu presence of sodium 
by viewing through a cobalt glass or mdigo prism Irom potassium 
It may lit distinguished by its redder colour banum gives a yt llowish 
green flame which appears bluish green when viewed through green 
glass strontium gives a Crimson flame which appears purjfle or rose 
when viewed through blue glass calcium gives an orange red 
colour which appears finch-greert tlirough giecn glass indium 
gives a characteristic bluish-violet flame copper gives an intense 
emeraUl giccn coloiation 

<; Film Reacitons — Ihese reactions are practised m the 
following m inner — A thread of asbestos is moistened and then 
dipped in the substance to be tested, it is then placed m the 
luminous point of the Bunsen flame, and a small porcelain basin 
contaimng cold water plated immediately over the asbestos 
The form ition of a film is noted Ihe operation is repeated with 
the thread in the oxidinng flame 

Any film formed in the first ease is met dlic in the second it is tlu 
oxide The metallic film is tested with 20 % nitric <u id and with 
bl< aching powdi r solution Aiscnic is insoluble 111 tlic icid but 
imnicdiately dissolves in the hit aching powder The black films of 
antimony and bismuth and tlu gny mottled film of mercury arc 
slowly soluble m the acid and untouched by bleaching powder 
The black films of tin lead and cadmium dissolve at onci in tlic icid 
the lead film bting also soluble m bledchiiig jiowtUi 1 lu oxide 
films of antimony aiscnic tin and bismuth in wliih tli it of bismuth 
slightly yellowish Icatl yields a very pale yellow film and cadmium 
a brown one, mercury yields no oxide film The oxide films (the 
metaJlie one 111 the case of meicury) are ti steel with hydiiodic aeid 
ind with ammonium sulphide aiul fiom the chinges pioductd the 
film e in lx dttemuiied (stc F M Ivikin Oiia/itativc Chemital 
4 nalMts 1905 ) 

Having completed the dry analysis we mav noiv pass on to 
the wet and more accurate investigation It is first necessary 
to get the substance into solution Small portions 
should be sueecssively tested with water, dilute by dio- 
chlonc leid, dilute nitric acid, strong hydiochlonc 
acid, and a mixture of hydroehloru and nitnc at ids, first m the 
cold and then with warming Certain substances are insoluble 
in all these rcag:ents, and other methods, su(h is tlu fusion with 
sodium carbonate and potassium nitrate, ind sui)sef|ULnl treat- 
ment with an acid, must be emplovtd Some of these insoluble 
compounds ( on be detected by their colour ind particular re- 
.^ctions For further information on this subject, we refer the 
reader to I'resenius’s Qualitative 4nal‘Viii 

Ihe procedure for tlu dcUction of motals m solution consists of 
first separating them into gioups ind then exammmg each group 
separately tor this puqiosc the cokl solution is treated with 
hydrochloric aeid, which precipitates lead silver and mercurous 
salts as chlorides The solution is hlteiezJ and trcati d with an excess 
of sulphuretted hydrogen either m solution or hy passing m the gas 
this precipitates mercury (mtreuru) any lead left over from the 
hr t group conpci bismuth cadmium irstmc antimony ind tm 
as sulphides The solution is filtered off boiled tdl free of sulphur 
« tted hydrogen and ammonium chloiule and ammonia added If 
phosphoric acid is ib eat aluminium ehiomium and ferric hydrates 
lie precipitated If however phosphoiic acid is present m the 
original substance we m ly he re obtain a pree ipitate of the phosphates 
of the remaining metals together with aluminium chromium ind 
fi me hydrates In this case the ■jirecipitate is elissolvi el m is little 
as possible hydrochloric acid and boiled with ammonium acet ite 
arctic acid and feme chloride The phosphites of aluminium 
chiomium and iron arc precipitated and the se^lution contains the 
sarlie metals as if phosphoric and had been absent To the filtrate 
from the aluminium iron and chromium precipitate ammonia and 
ammonium sulphide arc added the precipitatt may contain nickel, 
cobalt zinc and manganese sulphides Ammonium carbonate is 
added to the filtrate this precipitate's ealcium, strontium and 



CHEMISTRY 


63 


WALYlICALl 

barium The solution contains magnesium, sodium and potassium 
w hich are separately distinguished by the methods given under their 
own headings 

We now proceed with the examination of the various group 
precipitates The white precipitate formed by cold hydrochloric 
icid IB boiled with water and the solution filtered while hot Any 
lead chloride dissolv es and may be identified by the ytilow precipitate 
fonned with potassium chromate To the lesidue idd ammonia 
shake then filter Silver chloride goes into solution and may be 
precipitated by dilute nitric acid Ihe residue which is black in 
colour consists of mcrcuroBO*ammonmm chloride, m which mercury 
can be confirmed by its ordinal y tests 

ITie precipitate formeel by sulpliurctted hydrogen may contain 
the black mercuric lead, anel copper sulphides dark brown bismuth 
sulphide yellow eaebmum and arsonious sulphides oringc red 
antimony sulphide, brown stannous sulphide, dull yellow stinnic 
sulphide, and whitisli sulphur th( last resultmg from the oxidation 
of sulphuretted hydrogen by f< nic salts chromatis &c Warming 
with ammonium sulphidt dissolves out the arsinic antimony and 
tm salts which are reprecipitated by the addition of hydrochloric 
acid to the ammonium sulpnirh solution The prr cipitatc is shaken 
with ammoniiiiii caibonate, wlucli dissolves the irsinic Filter and 
confiim arsenic in the solution by its particul ir tests DissoKi thi 
icsidue m hydrochloric acid and test scpiritily for antimony ind 
tm The residue from the ammonium sulphide solution is warm< d 
with dilute mtnc leid Any residue consists of black mercuric 
sulphide (and possibly while lead sulphite) in which mercury is 
confirmed by its usual tests The solution is evaporated with i 
IilUc sulphuric acid and well cooled The white precipitate consists 
(jI lead sulphate lo the lilti ite uld ammonia in txecss a while 
precipitate indicates bismuth if the solution be blue copper is 
jaicscnt Filter from the bismuth hydrate and if copper is picscnt 
add potassium cy anuU till the colour is destroyed then piss suljihui 
etted hydrogi n iiul cadmium is precipitated is the yellow sulphide 
If copper Ls absent then sulphuretted hydrogen can be pissed 
directly into the solution 

The next group precipitate miy contain the white gelatinous 
ilunimium hydioxiele the greenish chromium hvdroxide^ redelish 
te rnc liyeiroxieie and possil)ly 7inc inei mnnetnese hydroxides 
lieatment with eiuslie soda dissolves out alummium hyelroxiek 
wliieh is repieeipit lit el by the addition of immomum chloride 
Ihe urn lining HR tals itc tt sit d for sip iiatih 

1 ht next group may eont uii black nickel anel eeibilt sulphides 
lie sh coloured mang int s sulphide and wlntt ziiie "-nlphiele Ihe 
list two arc dissolved out by eolel veil diliitt hvelroehlouc aciel 
mil the residue is teste el fot niektl ind cobalt 1 he solution is 
boiled till free fium sulphuretted livilio m mil Ire itt tl with execs, 
of sofiiiini hydrite \ white jireeipit lit i ipielh turning brown 
iiielie lies ni ini’ iiii se Ihe solution with iminonii m sulphide t,ive 
i white jireeijiitati of zinc sulptiieie 

T lie next group may eoiitiin the while eileium banum ami 
stiontuim carbon ite s The flame eolorition (sec above) m ly give 
information as to which elements an present llu carbon ites ire 
eiissolvid in hvdtochloiic kkI md calcium suljih itc solution is 
tdil'ti to I portion of the solution \n immcelntt precipitate 
indie lies lumim a jiree i[iif ite on st tnelim’' inelicitcs stionfium 
ff biruim IS piosent the solution ot the caibonite-s in hvdroehlone 
u id Is ( \ iporileel and diecatt el with strong alcohol for some lime 
barium chloride which is ne irly insoluble in dcohol is thus separite ei 
tlie reniunelci being pree ijiilateel by a few drojis ot hv diofluosihcic 
leid and may be confirmed by the ordmarv tests Ihe solution lue 
from biniim is treiteel with ammonia and ammonium sulejihatr 
which precipit lies slrontniin inel tlie c ilenim m the solution ni ly be 
iclt ntificel by Hie white prc’Cipitatc with immonium oxalate 

Having determined the bases it remains to determine the acid 
mdie ils There is no general procedure for these operations, 
ind It IS customary to lest for the acids separately by spot ml 
tests , these are given in the irtulcs on the various acids A 
knowledge of the solubility of salts considerably reduces the 
number of ae ids likely to be present, and affords t videnee of great 
vilue to the analvst (see 'V M Comey, DtcUonarv of Chemical 
Solubthiui) In the above aecount we have indicated the pro- 
cedure adopted in the inalysis of a complex mixture of salts 
It IS unne*cessarv here to dwell on the precautions which can only 
be conveniently aequired by experience , a sound appreciation 
of analytical methods is only possible after the reactions and 
characters of mditadual substances have been studied, and we 
therefore refer the reader to the articles on the p^irticular ele- 
ments and compounds for more information on this subject 

Quantitative Inorganic Analysis 

Quantitative methods are divided into four groups, which we 
now pass on to consider m the following sequence (a) gravimetnc, 
(/8) volumetric, (y) electrolytic, (S) colorimetric 


(a) Gravtmelnc —l\ns method is made up of four operations . 
(i) a weighed quantity of the substance is dissolved in a suitable 
solvent, (2) a particuhr reagent is added which precipitates 
the substance it is desired to estimate , (3) the precipitate is 
filtered, washed and dried , (4) the filter jiaper containing the 
precipitate is weighed either as a tared filter, or manerated and 
Ignited cither in air or m any other gas, and then weighed 

(ij Accurate weighing all important for details of the vaiioii', 
appliances and methorh see Weighinct Ma< hinls (2) Ivo gineral 
dircctionv can be given as to the method ol pn cipilalion Sometimes 
it IS necessary to allow the solution to stand lor a eonsukrable time 
either m the w irm or cold or in the light or dark to work with cold 
solutions and then boil or to use boiling solutions of both the 
substance and reagent Details will be found m the articles on 
paxticuLir metals (3) The operation ot filtration and washing is 
very important If the sul>sl ince to be weighed changi s in com 
position on strong heating it is necissary to emjilov a tareel fiitcr 
1 e i filter paper which lux lx eri previously heated to the teinpciature 
at which the substance is to be drud until its weight is constant 
If the precipitate settles readily the supernatant lujuor may be 
decanted through tlu filter paptr more water added to the pre 
cipitatc and agim decanted By this means most ol the wa-shing 
t e freeing from the otlier substances 111 th< solution can be accom- 
plished m the prccipitcuing v«ss<l If howevci thi precipitate 
refuses to settle it is directly transferred to the filtei paper the last 
trices being removed by washing and nibbing the sides of the visse 1 
with a piece of iubb<r and the lieiuiel is allovM d to dnin thiough 
It IS w ished bv ejecting a jet of water amiiioiin 01 other prescribe el 
liquid ein to the siek of the filter pijier until the paper is nearly full 
It can be shown that a more e tfieieiit washing results Irom altein itelv 
filling and emptying the funnel than by endeavouring to keej) thi 
funnel full Ihe w cshing is continued until the filtrate is free Ireuii 
salts or acids (gj Afterw ishing the funnel eontainmg the filter p iper 
IS transferred to a drving oven In the case ol a tared filter it is 
weightel re peatexlly until the weight suiters no change the n knowing 
the weight of the lilti r paper the weight of tlu preeijutali isohtimtd 
by subtraction If the pic*cipitate may be igniteii it is transferred 
to a clem weighed and recently ignited eiueible and the filler paper 
Is burned sipuraieh on the hd the ash trinsferreel to the crucible 
and the w 1 k)I< ignited \fter ignilioii it u alloweel to cool m a 
desiccator anel then wiigheei Kneiwing the weight of the crucible 
and of the ash of tin filter piper the weuht of the j lee ipitate is 
determined ihe enk ulation ot the percentage of the putaular con 
stitiient IS simple We know the imoiint pieseut m tlie precipitate 
end since the same amount 1 piesent in tlu. iiuantily ol sub tinet 
< xp»ruiKnte<l with wi Iran onlv to woikoeit a sum in jiroj ortiejn 

(Ji) I olumetrtc Tins methoei is m 'de up of three operations 
--(r) preparation of a standard solution (2) pnperation of i 
solutiein of the sulistinee , (i) tnmtion, or the determination of 
wlut veilumc of the stindxrd solution will orcision y known 
and definite icictmn with a known volume of the test solution 

(i) In ,,cnenl analvtieil work tht st mdard solution eontims the 
eepiivalent weight ot the sulssiance m grammes chssohicl m a Iitie 
of witer Sueli a solution is known as nor » il 1 lu s i normal 
solution of soehnm carlwin ite contains grammes per litre ot 
sodinm hvelrate 40 gnmnu s of hvdroehloric acid 46 s grammes 
anel sei ein By taking j’-th 01 HtHi ol these quantities > mui 

or (t ntinr rmal solutums ue obtaim d We see therctoio that i 
cubic centimetre ot a normal sodium caibomte solution will ex icth 
neutrilize o eigo giamme of sulphuric acid o 0JO5 giamiiie ot 
hv elioehloiic aciel (i c thi eximvalent quantities) ami similarlv for 
de emeu 111 il and ecntinormal solutions I nfortun iteh the term 
normil is SOUR times gi\ I n lo solutions which in stneth eletinuiinal 
forexirripk lodim sodium tlueisulphate vVe In technical analv^i' 
when i solution is used for one process only it may be prepared so 
that 1 ic IS equal to 01 -,rimmc o» the substance to be estimated 
This saves a ccrfiiin unount of anthmetie but when the seihition 
Is applieel in another ekte rmmation addition il calculations are 
neeessaiv Stand ird solutions are prepare el by weighing e>nt the 
exact imomit of the pure substance and dissohnng il in veater or 
by forming i solution of approxini ite normalitv deferminmg its 
exact sliengtli bv ^rivimetiic or other meins and then coirectmg 
it for any divergence This miv be exemplified in the case of 
ilk ihmcti'y Pure sodium carbonate is pujiarcel bv igniting the 
bicaibonite and oxactiv 53 grunmes are dissolved m w iter tornnng 
i strictly normal solution \n ijiproxim ite noimal svdphunc acid i' 
l>repire<l from 30 ccs of the pure aeid (i 84 specific gravitv) dilute ei 
to I litre The solutions are titrated (se c below) and the acid solution 
diluted until ttjuil volumes aie, exactlv' (equivalent \ standard 
sodium hydrate solution can be prepired by^ dissolving 42 grammes 
of sodium hydrate making up to a litre and diluting until one 
cubic centimetre IS e xactlv cqmv alent to one cubic centimetn of the 
sulphuric acid Similarly normal solutions of hvdroehlone and nitric 
acids can be prepared Where a solution is hkelv to change m 
composition on keeping such as yiotassuiin permanganate iodine 
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sodium hydrate Sec it is necessary to check or re standardize it 
periodically 

(2) The preparation of the solution of the substance consists m 
dissolving an acturatcly determined weight, and making up the 
\ olume in a graduated cylinder or flask to a known volume 

(3) Tht titration is conducted by running the standard solution 
from a burette into a known volume of the test solution which is 
usually tiansferred from the stock bottle to a biaker or basm by 
means of a pipette Various aitiliccs arc employed to denote the 
end of the reaction These may be divided into two groups (i) 
those in which a change in appearance of the reacting mixture occurs , 
(2) those m which it is necessary to use an indicator which by its 
change m appearance shows that an excess of ont reagent is present 
In the first group wc have to notice the titration of a cvanidc with 
silver nitrate when a niilkmess shows how far the reaction has gone , 
the titration of iron with permanganate when the faint pmk colour 
shows that all the iron is oxidized In the second group we may 
notice the application of litmus methyl oiangc or phcnolphthalcm 
in alkalimetry, when the acid or alkaline character of the solution 
commands the colour which it exhibits , starch paste, which forms 
a blue compound witli fitc iodine in lodoinetry potassium chromate, 
which forms red silver chromate after all the hydiochlonc acid is 
precipitated m solutions of chloride s , inel in the estimation of 
feme compounds by potassium bichromate the indicator potassium 
femcyanide is placed in elreips on a jiorcelain plate and the end of 
the reaction is shown by the absence of i blue coloration when 
a diop of the lest solution is brought into contict with it 

(y) Eleitroh’lu Ihis methoel consists in decomposing a 
solution of a salt of the metal b> the electric current and weigh- 
ing the metal deposited at the cathode 

It 13 only by piving great itteiition to the current density that 
good results arc obtained since me t iK other than that sought for mav 
be deposited In acid copper solutions nieicury is deposited beloie 
the copper with which it subseepiently amalgamates silver is 
thrown down simultaneously bismuth appears towards the end 
and after all the copper has been precipitated arsenic and antimony 
may be deposited Lead aiiel manganese arc partially sejiaratcel 
as peroxides, but the remaining me t ils are not deposited from acid 
solutions It IS therefoie necessary that the solution should be free 
from metals which may vitiiti the u suits or special jirt cautions 
taken by which the impiintusan retultreil li irinless In such casts 
the simplicity of manipulation and tlie high degree of accuiacy of 
the method have made it t specially valuable The electrolysis is 
gcneially conducted with platinum electrodes of which the cathode 
takes the form of a piece of foil bent into a cylindncil form the 
necessary curnnt being generated by one or more Daniell cells 

Colonmetric This method is adopted when it is ncccssarv 
to determine minute traces (as m the liquid obtained in the 
electrolytic separation of copper) of substances which afford 
well-defined colour reactions 

Ihc gtneral procediue is to make a scries of standard solutions 
containing definite qii intitus of tlu substance which it is desiicd to 
estimate such a senes will exhilut tints which deepen as the 
quantity of the subst inec is meieased \ known weight of the test 1 
substance is dissolved anel a poition of the solution is placed m a 
tube similar to those cont lining the standard solutions The colour | 
producing reagent is added and the tints compared In the case of 
copper the colour reactions with ])otassium ferrocyanidc 01 ammonia , 
arc usually employed traces of ammonia arc estimited with I 
Saslet s reagent sulphur m iron and steel is dctei mined by the 
tint assumed by a silver copper pi ilc suspended m the gases liberated 
VI hen the metal is dissolved in sulpliuric acid (Eggertz s test) (see 
W Crookes SeleU Methods in inal\tical Chemistry) 

Organic Analysts 

The elements which pUv important parts in organic com- 
pounds are carbon^ hydrogen, nitrogen, chlorine, bromine, iodine, 
sulphur, phosphorus and oxygen We shall here consider the 
qualitative and quantitativ e determination of these elements 

Qiiahtattve — Carbon is detected by the formation of carbon 
dioxide, which turns lime w iter milky and hydrogen by the forma 
tion of water which condenses on the tube when the substance is 
heated with copper oxide Aitrogen may be detected by the 
evolution of ammonia when the substance is heated with soda lime 
\ more delicate method is that due to J L Lassaigne and improved 
by O Jacobsen and C Graebc Ihe substance is heated with 
metallic sodium or potassium (in excess if sulphur be present) to 
redness the residue treated with water filtered and ferrous sulphate 
ferric chloride ind hydrochloric acid added A blue coloration 
indicates mitogen and is due to the foimation of potassium (or 
sodium) cyaniele during the fusion and subsequent interaction 
with the iron salts The halogens may be sometimes detected by 
fusing with lime and testing the solution for a bromide chloride 
and iodide m the usual way F Beilstein determines their presence 
by heating the substance with pure copper oxide on a platinum 
wire in the Bunsen flame , a green coloration is observi d if halogens 
be present Sulphur is detected by heating the substance with 


sodium dissolving the product in water and adding sodium nitro 
priissidc a bluish-violet coloration indicates sulphur (H Void) 
Or we may use J Horbaczcwski s method which consists m boding 
the substance with stiong potash saturating the cold solution with 
chlorine adding hydrochloric acid and boding till no more chlorine is 
liberated and then testing for sulphuric acid with barium chloiule 
Phosphorus is obtained as a soluble phosphate (which can be ex- 
amined in the usual way) by lixiviating the product obtained when 
the substance is ignited with potassium nitrate and carbonate 

QuantUaiive — Carbon and hydrogen are generally cstini itecl by 
the combustion process winch consists m oxidizing the substance 
and absorbing the proehicts of combustion in suitable ^ . 
apparatus The oxidizing age nt in commonest use is 
copper oxide must which be freshly ignited before use on 
account of its hygroscopic nature Lead chromate is sometimes 
used and many other substances such as platinum manganese 
dioxide Ac have been suggested The procedure for a coiiiliustion 
IS IS follows — 
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A hard glass tube slightly longer than the fuinacc and 12 to 1 5 mni 
111 diametci is thoroughly cleansed ind picked is shovsn 111 fig i 
The sjiaee a must allow for the inclusion of a copper spinl it the 
substance contains nitiogen and a silver spiral if h ilogcns be 
present for otheiwise nitrogen oxides and tlie halogens nnv be 
condensed in the absorption appiiatus h contains topjier oxide 
e is a space tor tlu insertion ot a poieelam or pl.it mum boat containing 
a weighed ((uintity of the substance d is a topper spiial The end 
d IS connected to an air or oxygen supplv 'uth an intermediate 
elrying ajipintus The other end is connecteel with the ibsorjition 
vessels which consist of a tube {e) containing calcium cliloiidt anel 
i set ol bulbs (/) contain tig potash solution \ iiioui. forms eif jiotash 
bulbs are employed Uf, 2 is Liebigs fig ^ Meihr s or Ceisslers 
hg 4 IS a more recent form of which special v iriations have been 
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made t)V Andeison Comlierg Dili-ile inel others \llei having 
previously loasted the tube and copper oxide inei reeluced the 
copper spiral a the weigheel calcium chloiide tube and potash bulbs 
are put in position the boat containing the substance is 111st ite el 
(in the case of a ditlicultly comimstible subst nice it is desiralde to 
mix it with cupiic oxide 01 lead chiomate), the copper spiril (d\ 
leplaced ind the iir and oxygen sujiply connected up The 
appaiatus is then tcsteel for le iks If all the eoniu xions iie sound 
tlic copper oxide is gi idiially he itcd from the enel a the g is jets 
under the spiral d arc hghteel mil a slow cuireiit ol oxygen is passed 
through the tube Ihe success of the operition elijunels upon the 
slow burning of the substance lowards the enel the heat mei tlu 
oxygen supply are increaseel When tluie is no more absoiption 
in the potash bulbs the oxvgen supply is cut oil anel an passed 
through Having replaced the oxygen 111 the absorption vessels by 
an they arc diseonne tie el uul weigheel, alter having cooled elown 
to the temperature of the loom I he mcreise m weight ot the calcium 
chloride tube gives the weight of water foimcd .inej ot tlu pot isti 
bulbs the carbon dioxide 

Liijuids aic amenable to the same treatment but tsptciil c lu 
must be tiken so that they volatilize slowly Difficultly volitih 
liquids may be weighed directly into the boat vol itile luiuuls ire 
weighed in thin hermetically scaled bulbs the necks of which aie 
broken lust before they are placed m the combustion tube 

The length ot time anel other disadvantages attending the com 
bustioii mctlievl hive cause <1 investigators to devise other processes 
In 1855 ( Brunner desciibed a method for oxidizing the carlion 
to carbon tlioxide which coiilel be estimated by the usual inethoels 
by healing the substance with potassium bichromate inel sulphuric 
acid This process has been consiilcrably de vclopcd by J Mtssinger 
and wc may hope that with subsequent improvements it may be 
ael ipted to all classes of organic compounds The oxidation which 
IS effected by chromic acid and sulphuric acid is conelucted in a flask 
provulid with a funnel and escape tube and the carbon ehoxuli 
formed is swept by a current of dry air previously freed from carbon 
dioxide through a drying tube to a set of potash bulbs and i tube 
containing soda lime if halogens are present a small wash bottle 
contammg potassium iodide and a U tube containing glass wool 
moistened with silve r nitr ite on one side and strong sulphuric acid 
on the other must be inserted between the flask and the drying tube 
Ihe increase in weight of the potash bulbs and soda lime tube gives 
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the weight of c irbon dioxide evolved C F Cross md C J Bivin 
eollectcd the carbon dioxide obtained in this way over nnrciiiy 
they also showed that carbon monoxide was given oft towards tlie 
end of the reaction, and oxygen was not evolved unless the temper i 
ture exceeded 100° 

Methods depending upon oxidation m the presence of a contact 
substance hive come into favour during recent yeais In that of 
M Dennstedt, which was first proposed in 1902, the substance is 
vaporized in a tube containing at one end platinum foil, platinized 
(piartz, or platinized asbestos the jilatmum is maintained at 1 
bright red licit, either by a gis flame or by an electric furnace, and 
the vapour is passed over it by leading in a current of oxygen It 
nitrogen be present, a bolt containing dry lead peroxitlt and heated 
to 320° IS inserted, the oxide elecomposmg any nitrogen peroxide 
which may be formed I he same ab'-orbent quantitatively takes 
up iny halogen and sulphur which may be present The process is 
tin re forcadaptcel to the simultaneous estimation of carbon, hydrogen, 
the halogens and sulphur 

Nitreigin is estvm ited by (i) Dumas’ method which consists in 
he itmg the sulistance with coppe 1 oxide and measuring the volume 
of nitrogen liberiteel, (2) liy Will and Varientrapps 
* mctliod m which the substance is he ite d willi sod i lime 
and the ammonia evolved is absorbed m hydroclilone leid me! thence 
precipitated as ammonium ehlorjilatinate or estimated volumetric 
illv or (^) by Kjeldahl s method in which the substance is dissolved 
III concentiatcd sulphuric leid potassium pe rm ing in ite aelehd the 
liejuid diluted and boile d with eiustic soda and the e volvcd amn oni i 
absorbeel m hydroclilonc le lel inel estimated is m Will aiiel 
\ irienliapp s method 

Dumas Milhod In tin-, method the operation is earneel out m i 
hire! gl iss tube sealed at one end and pickeei as shown m fi' 5 
I he magnesite {a) serves for the generation of c irbon elioxiele which 
cle Its the tube of ur before the eompenind (mixed with hne copper 
oxide [h)) is liuined and aftciw irels sweejis the liberiteei nitrogen 
info the icciiving vessel (6) whieli cont uns a strong potash solution 
f is CO use coppe r oxide inel cl i reelueed eoppci 
gauze sjural heateel m oreie 1 to eh compose iny 
mlieigen oxieles Idiieh Kicuslcr ge ne 1 ites the U 

e irbon elioxiele n i sejiirite qipatalus and ^ 

in tins else the tube is driwn out to i e qnll iry 
it the end [n) Tins ai tilice is ^pecialh vsluable 
when the suljslince eieeemipeise s or volatil zes ’ 

111 i w um cuiient of cuboii dioxide \ irious 

foinis of the absoibmg appaiatus (t) have been 

discussed by M Ilmski [litt 17 p 1^47), who 

his also sugge. steel the u e of miiiKinesc car- : [1 = H 

bonatf insteael of m igne site since the change 

of colour enibles one to feilleivv the eleeoinposi- e 



tion bubstinees winch burn with difficulty mav be mixed with 
mci curie oxide in lelelition to eoppci oxiele 

Will and I ayicntiapp s Method This methoel is onginillv pro 
posed IS not in common use but has lieen supciscded In Kjeldahl s 
nutlod since the nitrogen generally comes out too low It is 
susceptible of wider ipplie itioii In mixing reducing ige nts with the 
soela lime thus Coldbeig [Ber ie> p 2546) uses a mixture of 
soel limit stinnous chloride and sulpluii feir nitio and izo etuii 
pounds, inel L Arnold [Bet 18 ji Sot)) a mixture eont lining 
sodium hvposulphite ind soelium foimate feir nitiates 

hjeldaht i, Milhod fins method lapielb e inie into favour on 
leeount of its simplieiti both of ope r itiem inel ippiritus \aiious 
subst inee s other th in pot issium pe imanganafe h iv e been suggested 
for facilitating the oper ition J W ( unning (Z anal Chem i88e) 
p i8ej) uses potissiinn sulphate I issir Cohn iise-s mercuric oxufe 
The ipplieabihty of the piociss has been examined by F W Date it 
(Z anal Chem 18S8 p 221) who h vs elivideel nitrogenous fioelies 
into two cl isse s with respect to it Iho fust class includes those 
substances which reejuiie no jire liinin irv treitment ind eoin{>rises 
the amides ind ammonuim compounds jivridmes ejumolines 
alkaloids albumens and related bodies the second class requires 
prelimin iry tre itment and eompiiscs with few cxecptions the nitro , 
nitro o a/o di 120- and imidoazo compounds hvdrazines elenva 
tives of mine and nitrous acids and probibly evanogen tompounds 
Other improvements have been suggested bv Dver {f C S 1 runs 
by p 81 1) For an expenmcntal companson of tlm accuracy ot 
the Dumas Will-\ arrentrapp and Kield ihl processes see L L Hotc 
C R i88e) p 817 Debordcaux {C R I(j04 p 905) has obtained 
good results by distilling the subst me < with a mixture of potassium 
thiosulphate and sulphide 

The halogens may be estimated by ignition with quicklime or bv 
heating with nitric acid and siKei nitrate in a scaled tube In the 
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first method the substance mixed witli quicklime free fiom clilonne 
IS heated in a tube elostd at one end in a combustion furnace 
The product is elissolved m watei and the calcium „ 
lialoid estimated m the usual way The same decomposi 
tion may be effected by Igniting w ith iron f riicoxidi imJ 
sodium carbonate (E Kopp Ber 10 ji 290) thcopeiation 
IS easier if the lime be mixed with sodium e irbon ate. eir a ^ 
mixture of soelium eaiboiiate mel pot issium nitrate be used With 
iodine compounels lodie acid is likely to be formed and henc the 
solution must be reductel with sulphureous acid b< fore pre e qutation 
with silver nitrate C Zulkowsky (Bir iK R bjS) bums the 
substance m oxygen conducts the gases over jilatmi/e d s ind anel 
I ollects the proelucts in suitable receivers I he oxiilation v ith 
nitric acid in staled lulics at a ti mpt raturc of 150° to 2cx) foi ihjih itic 
eompejunels anel 250“ to ^hi> leor aiomat e compounds is m eommein 
use for both the siilphiii md jihosjihoius can be estimiteel Uk 
former being oxidized to sulphuric acid and the latter to phosiihone 
aciel This methoej was due to I Taiiiis ( Inn i p i2ei) K 
Klason (Bii 19 p lejieo) determines sulphur anej the halogens by 
oxidizing the substance m i current of oxygen and nitrous fumes 
coiieJueting the vapeiur eove r jil itmum feu] mel ibsoi 1 mg the v apoui s 
in suitable receivers Suljihiir and phosphorus r m seome times be 
estimated bv \Iessin"frs methoel in which the nxiel itiein is effeeteel 
by potassium permanganate and e iiistie alkali or b\ pot issium 
bichromate and liydtoehloiic aeid \ eo npansoii of the various 
me theiels for estimating sulphur his been given by (i H eminarsten 
{Zcit phvswlnt’ Chem g p zy'j) ind by Heil inel [Chtnuher /eituni; 
iSgy p eygi) H H l-’imgsheim {Bir ^8 }> 14J4) devised a 
metheiel in which the oxielatiem is effeeteel by sodium peroxide the 
halogens phosphorus inel sulphur can be determined by oneoperation 

VI PliXslf \L Chemistky 

\\c have seen how chcmistrv may be regarded as having for 
Its provinrc the invtstig ition of the composition of matter 
ind the chmgis in composition whirh matter or rnergv m i\ 
effect on mxtter, while physics is cunremed with the general 
properties of matter A physicist, howevtr, does more than 
merely quantitativ < K determine spec ific properties of matter, 
he endtavours to establish mithematie \\ hws which co-ordinate 
his eibscrvatiems anel in many cases the equ itions expressing sue h 
hws cejntain functions or terms which pertain seileh to the 
rhemictl compeisition of matter One eximple will sufhee here 
The limiting h\v expressing the behav lour of gises under y ary ing 
temper iture and pressure assumes the. form /i7'=RT, so stated, 
this law is independent of ehemical composition anel mu be 
regardeel is a true physic il hw, just as much as the 1 iw eif uni 
yersal gray nation is a true hw of physics lint this re) ition is 
not rigorously true , in fait, it dots not accuritely ixpnss the 
behaviour of any gas \ more accurate expressiem (see fox- 
DtNsviiON or 0 vsFs ind Moi fci 1 1 ) is (/> 4 - e/ < *) (e - ?>) = RT in 
which a and b are quantities which depeiul on the composition 
of the g is, aneJ van from one gas to another 

It may he surmised that the quintitativc me.isures of most 
pin sie il propt rtu s w ill he found to be connecteei w ith the 
clumie il nilure of subst inces In the investigation of these 
rehtioiis the physicist md chemist meet on eommun ground 
this union his been ittcneleel bv fruitful ind far-reaching results 
<ind the eorrcl ition of phy su il properties and chemical composi- 
tiem IS one of the most important ramifications of phy su al 
chemistry I his briruh receives treitment below Of eeinsider- 
able import met, also ire the properties of solids liquiels and 
gises m seilution This subject h is ex e npieel i eleimin ml position 
m phy sico-chemical rescirch sinee the inv estigaliems of vm t 
Hoff and Arrhenius This sub)eel is treated in the article 
Seyi L’lioN for the properties of licjuid mixtures lefercnce should 
also be made to the article DiSTiiLyxioN 

\nother hrmeh of physical chemistD has for its purpose the 
(juantitaliv e study of chemicil action, i subject which has 
brought out m cle ar eietiil the analogu s of e heime il and phy sie il 
cquilibnum (sec ( hfmicxl Action) \nothcr braneh relited 
to energetics {qv), is concerned with the trinsform ition of 
chemiLil energy into either feirms of eneigv — he it, light clcetn- 
citv Combustion is i fmiihar example of the trans format lem 
of chemical energy into he it mel light , the qu mtit itiv e measures 
of he It ev eilution or absorption (heat of combustion or e omhma- 
tion), and the deductions therefreim, arc trcited in the article 
rHFRMOCHF MISTRY Photographv {qo) IS based on chemical 
action induced bv luminous rays , apart from this practical 

VI 3 
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japplication there are many other cases m which actinic ravs 
occasion chemical actions , these are treated m the article 
Photochemistry Transformations of electrical into chemical 
energy are witnessed in the processes of elec trolvsis {qv , see 
also Electrochemistry and Electrometallurgy) The con- 
verse IS presented m the common electric cell 

Ph'v<:ical Properties and Composition 

For the complete determination of the chemici:! structure of 
any compound, three sets of data are necessary ( i ) the empirical 
chemical composition of the molecule , (2) the constitution, i e 
the manner in which the atoms are linked together , and (3) the 
configuration o/f the molecule, i e the arrangement of the atoms 
in space Identity in composition, but difference m constitution, 
is generally known as “ isomerism ’ {q v ), and compounds 
satisfying this relation differ in many of the. ir physic il properties 
If, however, two compounds onl\ difft r with regard to the spatial 
arrangement of the atoms, the physical properties may be (i) 
for the most part identical, differences, however, being apparent 
wnth regard to the action of the molecules on polarized light, as 
IS the case when the configur ition is due to the presence of an 
asymmetric atom (optical isomensm) , or (2) both chemical 
and physic il properties may be different when the configuration 
IS determined by the disposition of the atoms or groups attached 
to a pair of doubly-lmked atoms, or to two members of a ring 
system (gcometncal isoinerism or allo-isomorism) Three sets 
of physical properties ma\ therefore he looked for (i) depending 
on composition, (2) depending on eonstitution, and (3) depending 
on configuration Tlie first set provides evidence as to the 
molecular weight of a substance these are termed “ colligative 
properties ” The second and third sets elucidate the actual 
structure of the molecule these are know n as “ constitutional 
properties ” 

In any attempts to gam an insight into the relations between 
the physical properties and chemical composition of substances, 
the fact must never be ignored that a comparison can only be 
m idc when the particular property under consideration is de tcr- 
rained under strictly comparable conditions, in other words, 
wlun the molecular states of the substances expemntnted upon 
arc identical This is readily illustrated h> considering the pro- 
perties of gases -the simplest state of aggregation According 
to the law of Avogadro, equal volumes of different gases under 
the same conditions of temperature ind pressure contain equal 
numbers of molecules , therefore, since the density depends upon 
the number of molecules present in umt volume, it follows that 
for a compxrison of the densities of gases, the determinations 
must be made under eoinc id( nt conditions or the observations 
reduced or re-computed for coincident conditions When this 
is done, such densities are measures of the molecular weights 
of the substances in question 

Volume Relations ^ — When dealing with rolligative properties 
of liquids It IS equally ne ccssarj’^ to ensure comparability eif con- 
ditions In the article Condensviion of Gases (see also 
Moifcui e) it is shown that the characteristic equation of gases 
and liquids IS conveniently expressed in the form \p + alr‘^){v - b) 
= RT This equation, which is mathematically deducible from 
the kinetic theory of gasts, expresses the behaviour of gases, 
the phenomena of the critical state, and the behaviour of liquids , 
solids arc not accounted for If wi denote the rntical volume, 
pressure and temperature by \]c, Ft and T^, then it may be 
shown, either b\ considering thi char ictcristic equation as a 
perfect cube in v or bv using the rditions that dpjdv — o, 
d^pldv^-o at the critical point, tint Vt = 3i!>, 

Tt = 8a/27^> Eliminating a and b between these relations, we 
derive riVjfc/Tfc=gR, a relation whuh should hold between the 
cj-itical const ints of anv substance Experiment, however, 
showt d that while the quotient on the left hand of this equation 
was fairlv constant for a great number of substances, yet its 
value was not ^R but R , this means that the critical density 
IS, as a general rule, 3 7 times the tlieoretical density Deviation 
from this rule incheatcs molecular dissoci ilion or association 
^ For the conneMoai between valency and volume, sec Valency 


By actual observations it has been show® that ether, alcohol, 
mAny esters of the normal alcohols and fatty acids, benzene, 
and Its halogen substitution products, have critical constants 
igreeing with this originally empirical law, due to Sydney Young 
and Thomas , acetic acid behaves abnormally, pomting to 
associated molecules at the critical point 

The critical volume prov ides data which may be tested for additive 
relations Ihcoictically the critical volume is three times the 
volume at absolute zero te the aetuil volume of the „ . 
moleeuks, this is obvious by considering the result 
making T 7iso m the chaiactcnstic equation Fxpcri- * , 

mentally (by cxti apolation trom the “ Kw of the rectilinear 
diameter') the critical volume is four timis tin volume^ 
at absoluk ziro (set Condi nsation of Gasls) The* 
most direct manner m wdiieh to test any piopcity for additive 
iclations is to dettrmme the property for a number of elements and 
then mvestigite whether these values hold lor the dements m com- 
bination Want of data for the clt mints however restricts this 
method to narrow limits, and hence an indirect method is necessary 
It is found that isomers have marly the same critical volume, and 
th it equal differences m molccul ir content occasion cqiiil diffcr- 
( nccs m critical volume hor example the diffennce due to an 
increment of CH, is about 56 b as is -thown m the following table — 


■Vami 


Methyl foimatc 
Ethyl formate 
Methyl acetate 
Eropyl formate 
Ethyl acetate 
Methyl propionate 
■Propyl acetate 
I- thyl propionate 
Methyl n butyrate 
Methvl isobuty 1 ate 


C COoCH, 
cIe CO^Hj 

hCjIIy COjCIIj 


227] ^=^7 5 
284) 

285 [283 3 
281 j 

343I 

337; 


Vol perCH^ I 

56 S 
55 8 

57 4 


I 



Since tlve ciitical volume of normal pentanr Cjl^ is 307 2 we 
hive - 5CH^=307 2 - 5 X 56 6= 24 2 and 0 = 011^-1-12 = 

32 4 Tlie critical volume of oxygen can be dedneid trom the data 
of the above table and is found to be 20 wh< re is the experimental 
value IS 25 

Till rescirches of H Kopp begun m 1842 on the molt cular 
volumes le the volume occupied by one giamme molecular weight 
ol a substaiKi of liquids measured at their boiling point 
under atmosplit ric pressure brought to light 1 series of 
a<ld*tiv< relations which m the case of carbon compounds 
render it possible to pi edict m some iiu isun the roin- " 
])osrtion of the substanei In jiiactiet it is gt nerallv mou eonvcnii nt 
U) dcternmie the densaty the molecular volume being then obt iint d 
by dividing the molecular weight of the substinee liy tlu dt nsity 
By the indirect mcthoil Kopp (Unved th( following itomic volumes 
<. O H (1 Br I S 

II 122 55 22 8 27 8 1/5 22 b 

These v.alues hold fairly well when eomji ired with the c\pt 111m ntal 
values deternumd from other compounds and also with the mole 
culai volumes ot the elements themsdvts Ihus the actually 
obse rve<l di nsitu s of lupiid chlorine end bromine at the boiling- 
points arc 1 5b and 2 q6 U ulmg to atomic volumes 22 7 md 2b 0, 
which closely correspond to Kopp s valiu deduced from organic 
compounds 

Ihesc values however require modification in cirtrm e is(s lor 
discrepancies oecui which can bo reconcile d in some c asc s by assuming 
that the itomie value of i polyv dent element vanes according to the 
distnbution of its valencies 1 hiis a c'oublc bond of oxygen as m the 
ciibonyl gioiip CO requires a larger volume th m a single bond as 
m the liydioxvl group -OH being about 122 m the first case and 
7 S m the second kitnil irly m increase of volume is issociated 
with doublv and ticbly linked carbon atoms 

■Recent resi arches h ive shown that the law originally pioposcd by 
Kopp — ‘ That the specific volume of a liquid compound (molecular 
volume) at its boiling point is equal to the sum of the speeihc volumes 
of its constituents (atomic volumes) and that every clement has a 
definite atomie value in its compounds” is by no means exact 
for isomers have different specific volumes and the volume for an 
increment of CH, m different homologous senes is by no me ms 
constant for example^ the difference among the esters of the latty 
acids IS aliout 57 whereas for the aliphatic aldehydes it is 40 We 
may therefore conclude that the moleciil ir volume elepeiids more 
upon the internal structure of the molecule than its empmcal content 
W Ostwald (Lt/ir der allf’ Chem ) after an exhaustive review of the 
matemal at hand concluded that simple additive relations did 
exist but with considerable deviations which lie ascribed to differ- 
ences in structure In this connexion we mav notice W Stadel's 
detf rmmations 

CH,(a, 108 CHClBrCH, 965 

CllaCl ClICl^ 102 8 CHaBr CH2CI 88 
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Ihcsc dilftitncos do not disappear it tlic ciitical point ind luntc 
the critic U volumis ire not strictly additive 

Ihcoicticil considciations a-^ to how far Koj)]) was ]usti(i< d in 
choosing the boiling points under atmospheric jircssuie as being 
eompaiabh states for difftrent substances now cl iim our attention 
Van del W iil s ecpiation {fy + (i/v''){v - h) = 'RT contains two constants 
a and b detciinnud by each particular substinet II we ixpiess 
the pressure volume uml teinpeiatuit as fiaetions of the critical 
constant then calling these frae lions the reduced prcssuie 
volume and temperature and ele noting them by ir ^ and 0 n 
speetively the ch ir letenstie eepi ition becomes (ttH- - 1) -^0 

which his the same foini foi all substances Obviously therefore 
liepiids are eompaiable when the pressuics volumes anel tein 
jieiatures are eepial fractions of the critical eemstants In view 
of the esctreincly slight cornjiressibihty of li(|uids atmospheric 
piessnre m ly be regireleel is i eeiineieknt eeuielilioii also C M 
Ciildberg pomteel out that for the most elivcrse substances the 
ibseilute boiling jiomt is about two thirels of the ciitieal tempeiatuie 
lienee within narrow limits Kopp s determinations were e itrieel out 
under coincident conditions and thcrcfoie my rcgulantics presente d 
by the critical volumes shoulel be revealeil m the sjK.eilie volumes 
at the boiling yioint 

Ihc connexion between the density and chemical composition of 
solids has not be*e 11 inv cstigate el with the same completeness as in the 
. case of gases and iKpiids Ihe relation lx. tween the atomic 

volumes and the atomic weights ol the solid elements 
exhibits the periodicity which generally charaeteuzes tin 
elunieiits I lit molecul ir volume is additive in certain 
cases in particular of an ilogous compounds of simple coi stitution 
For instance constant <lilfeienccs arc louiid between tlic chloiides 
bromides and iodides of sodium and potissium — 


T 

IvC 1 - t7 4 
IvBi 44 ^ 

I JnI -^-14 0 


6 9 

y 7 


II 

Nat 1 - 27 I 
N iBr= ^ ^ 8 

ANal =4^ 5 


Dili 


(>7 

0 7 


Diff I \ 1 1 1 



\ecording to H bchroeder the silver salts of Uic fatty acids 
exhibit additive relations an incuasc m the moUeulc of CIb, 
causes an incieist m the moheular volume of about 1 5 3 


Thermal Relations 

Specific Heal and Compoirtion — The nature and experi- 
mental determination of specific heats are eliscussed in the 
article Caiorimetr\ , here will be discussed the relitions exist- 
ing between the heat capacities of elements and fompounds 
in the irtK It I hi-rmoiiyvamks it is shown that the amount 
of heat required to raise a given weight of a gas through a certain 
rangi of ternfierxlure is different according .is the g.is 
IS maintained at constant pressure the volume m- 
gaMes ^ reasmg, 01 at const int volume , the pressure increasing 
\ gas, therefore, has two spicifie he its, gtneralh 
<le noted b) ( j, and ( [ when the quantit) of gas I ikcn as a unit 
is one gramme molecular weight, the range of tempt lature being 
( It m.ay be shown that r — H where R is tlu gas- 

constant, i e R in the equ ition Pv — R 1 hrorn the ratio ( pjC, 
conckisiuns miv be druvn is to the nioleeular coiulitiun of tlu 
gas H\ rnnsider itions liastd on the kinetic theor\ of gisc^ 
(see i^lOLbcULE) It mav be shown thitwlun no energv is utilized 
in separating the atoms of a moli ruli this ritio is 5 ^ = i 67 
If, however, an imount of energy a is tiken up in separating 
atoms, the ratio is expressible as Cp/i + a) wliith 

is olniously smalh r than and decreises with im reasmg 
values of a Ihcse relations mav be readily tested for the rat o 
C;,/C V capable of eas\ experimental determination It is found 
that meicurv vapour, hthum, argon and its assonates (neon 
krypton, ) h iv e the value i 67 , hence we conclude th it thesi 
gases exist as mon itomii molecules Oxygen, nitrogen, hy drogen 
and carbon monoxide hav e th< v due i 4 these gases h.ivt 
diatomic molecules, a fact capable of demonstration bv other 
means Hence it may be inferred that this value is tvpic.il for 
diatomic molecules Similarly, greater itomic complexitv is 
reflected in a further decrease m the ratio (/„( e Iht following 
table gives a comparative view of the specific heats and tht 
ratio for molecules of variable atomic content 

The abnormal specific heats of the halogen tk mints may' be clue 
to a loosening of the atoms a preliminary to (he dissociation into 
monatomic molecules which occurs at high timpoiaturis In th. 
more complex gases the spet ihc heat vanes considerably with 
tompcratuit. only in the case of monatomic gases doos it remain 


Moh cuHr C ontf nt 1 

Examples 

(, 1 

i 

hA 

Monatomic i 

Hf- Zn Cd He Ar, Ac 

5 ' 

3 1 

I fiO 


j II2 O2 \o (n°-2ooN 

0 83 

4 83 

I 41 

Duilomic 

( 1 , I 3 r, I, (i)'’-200 ) 

InCI HBr HI NO CO 

8 6 1 

0 0 

I 3 '’ , 

1 



r 41 1 

Triatomic i 

HjO H„S NoO (O 

'02 

' 7 2 1 

I 28 1 

Tctratoinic 1 

(As^ 

(NH, 

n 4 

1 1 0 

in 4 

9 C 

I I 

J 21 

T’cntatomic 

CHCl, 

'4 

I12 1 

1 I 17 

I Htxatoniic I 

CjIkBr 

10 4 

144 1 

1 I 14 > 


constant It C hatcher (/eit / phys Chem i 45O; hi given tlu 
formula -6 y + al where a ls a constant dejieuding on the 
complexity of the moleculi is m expression lor thi molecular he it 
if < onstaiit prr ssurr it inv timpcnturc 1 (n ekoned on the absolute 
stale) For a furtlujr discussion of the ratio of tlu spteilie luats sii 
Moi Eec LL 

Specific Uiat<; of Solids -The development of the itomic 
theory and the subsequent determination of itnmic w tights 
in the opening decades of the 19th ctnturv inspirtd \ T Petit 
and P I Dulong to investig.iti rel itions (if an\ ) existing 
between specific heats and the atomic weight Then oliscr- 
V itions on the solid dements ltd to a rtrn irk ible gener ili/Hion, 
now known as Dulong and Petits 1 iw Ihis stales tint ihu 
atoniK he it (the pioduet of the itomic weight and sptcibe 
htat) of all dements is a constant (piantitv ” The value 
of this constant when II -i is about 64 Dulong ind Petit, 
using 0 - I, gave the value 38, the specific heit of w itir being 
umtv in both eases This law — purely tmpirual m origin -w is 
strcnglhcncd by Berzelius, who redetermined manv speeifit 
belts, and applied the liw to determine the true itomu weight 
from the cejuivalcnt weight At the same tunc he perceived 
that specific heats v.iried with temperature and also with allo- 
tropes, eg gr.iphitc and diamond The results of Berzelius were 
gre itly extended hv H( rm inn kopp who n ( ognizi fl that i irhon 
borem ind silicon wen ixieptions to tlu 1 iw He regarded these 
anomilies as solely due to the chemical niturc of the elements 
.and Ignored or regarded as insignificant such fictois is the state 
of Hggreg.ition and chinge of specific heat with temperature 

Ihc specific heats of carbon Ixiron incl siIkoii sub'll queiitlv 
loiuied the ■>ub}tct of tl iboi iti iiiv i sli^ations bv 11 F tteliei who 
showed lint with ns. of timperiture the sptnhc find atomic) heat 
increises tin illv' attaining i f iirlv constant valvit di imond 
Riaphiti aiul tlu V itious iniorphous foims ol e irbon hiving tin valut 
about 5 () at looo md silicon s ok it .12 whili hi (onihidid 
that Ixjron atlaiiK d a constant value of s s Nihon and Pitt< ivson s 
obsiivations on lx rv Ilium ind f^triiianium hive sliown that tin 
afoinic In its of these nietiK im re ist with nse ol tcmpcratuic 
hnallv bctoming eonstint with i \ due 50 \\ \ likkn (Phil 

moo p 231) uivcstif;atcd nickil and cobilt over a wide 
range of timperiture (from 182 5 to loo'^) his n Milts are ~ 


Cobalt \nkel ^ 

1 ih«7 I 1 I 

S 407 ^> * S 0784 I 
o 03-4 ^ o 3143 I 

It IS evident that the atoniie heats of these intimitelv associated 
tk Hunts ijijironli m in r ind n< in i is wi di m nd in teiupenture 
ipproncimating to the vilne 4 Dtlni met ds were tested in ordii 
o determine if their atomic heats ippioxim ited to this value at low 
tiinpi ratlins but w ith nt f, itivi n suits 

It IS ippinnt tint the 1 iw of Duloni; md Petit is not ngorouslv 
true and that diviatioiis aic obseivi'd whieh invalidate tlu law is 
originallv tranud Since the atomic heat ot the smic elinunt 

V nines with Us st ite ot agRiegation U must be eoncluded that some 
factoi t iking tills into account must Ik introeluce'd moreovei tlu 

V ination of spieiln heat with tempenture intTodnei ^ amt In 1 1 ictor 

Wc now proceed to discuss molecular heats of compounds 
that is the product of the moheuhr weight into the speeilu 
heat The earliest generaliziatiun m this ihicction is assexiated 
with F F ^eumann who in 1831 deduced from observ itions 
on minv caibonatcs (ealcium migntsium, ferious zme birium 
anti le.ad) tint stoichuunetne quantities (eqtiimolti ul ii weights) 
of compounds possess the s une he at capacity This js spokt n of 
as “Neumanns law Regnault confirmed Neumanns obser- 
vations, .and showed that the moheuhr heat depended on the 
number of atoms present, e(|uutonaie lompounch having the 
same molecular heat kopp s\ stem iti/ed the earlni olvserv ations, 


I lom - 182 s to - 78 4“ 

I 78 4 to I S“ 
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and, having made many others, he was able to show that 
the molecular heat was an additive property, t e each element 
retains the same heat capacity when in combination as in the 
free state I his has received confirmation by the rescaiches 
of W A Iilden {Phrl Trans , IQ04, 203 A, p t^q) for those 
elements whose atomic heats vary considerably with temperature 

Iho sptcilic heat of i compound may in gcnci il he calculated 
from tliL spccihc he its of its constituent elements Conversely d 
the sptcilic heats of a compound and its constituent elements 
except one he knoun then the unknown atomic heat is readily 
deducible Similarly hy taking the difftrcnct of the molecular heat', 
ot compounds ditTerini< hy one constituent the molecular (or atomic) 
he it of this constituent is direetly editained By this method it is 
shown th it water when present as water of ciystallization 
behaves as if it were ice 

Dtductions from Dulong and Petit's Law — Denoting the 
itomic weight by W and the specific heat by s, Dulong and 
Petit’s law states that 6 4 \V 5 Thus if i be known, an approxi- 
mate value of VV is determinate In the elctermmation of the 
atomic weight of in element two factois must be considered 
(i) Its equivalent weight, i e the amount which is equivalent to 
one part of hydrogen and (2) a factor which denotes the number 
of atoms of hydrogen which combines with or is equivilent to 
one atom of the partuular element This factor is termed the 
valency Ihe equivalent weight is capible of fiirlv rcady’^ 
determination but the settlement of the second faetor is some- 


what more complex snd in this direction the law of atomic heats 
Is of service lo take an example 58 parts of indium combine 
with 33 4 parts of chlorine , hence, if the formula of the chloridi 
be InCl, In( 1_ or InCl , indium has the atomic weights 38, 76 
or 1 14 rile specilic heat of indium is 0057 , and the atomic 
he its ceirresponding to the atomic weights 38, 76 and 114 an 
3 2, 4 3, 6 3 Dulong and Petit’s law thus points to the \ ilue 
1 14, which IS also supported by the position occupied by this 
element m the periodic classific ition C Winkler decided the 
atomic weight of germinuim bv similar reasoning 

Boiling-Point and Composition — i*rom the relation between 
the critical constants P^VA/^^=^R or Ti Pifc==3 7V)i'R, and 
since Va, is proportional to the volume at absolute zero the ratio 
U, Pf. should exhibit additive rehtions This rxtio, termed by 
(luye the critical coefficient, has the following approximate 
values — 


H 


Cl - - 

2 66 o 87 


■y •.T_ y^, Double Tuple 

^ = ' linkigc linkagi 

>57 2 66 o 87 I 27 16 I 86 y 01 o 88 r 

Since at the boiling-point under atmospheric pressure liquids 
are m corresponding states, the idditivc nature of the critical 
coefficient should also be presented by boiling-points It mav 
be shown theorcticallv thit the absolute boiling-point is pro- 
portional lo the moUeul ir volume, and, since this property is 
additive, the boiling point should also be additive 

llust rilitions hi\( hicn iiiori thoioupjhly ftsful 111 lh< cist of 
or^inic coinpound-i irul the iisults obtaiiud igm m soint incasuic 
witli the dtductioti'i from moltciilir volumes In jetncial isom< rs 
boil at ibout the same temperatun is is shown by the isomcrit 
esters e^jll,„n, — 

Methyl octoatc iy2 y° Amyl butviate 184 8° 

Ethyl luptoati 187 i Heptyl icttitt 191 y“ 

I’lopyl htxo it( iSy y Octyl foimati lyS 1° 

Butyl pento it< 1858° 

Equal increments m the mohcnle in issociatitl with an etju il 
rise m the boiling point but this merement varus in different 
homolocious sent s thus m the normal fatty alcohols icids cstei-^ 
nitrihs indki tones the incremt nt jicr CIIj is m the ildi 

hydes it is 26"-27“ In the iromatic eompounds there is no ngu 
larity betwttn the meicments due to tin introtluctioii of methvl 
groups into the benrem nucU us or side eh ims , the noimal viliie 
of 21° IS exhibited however by pviidinc and its derivatives 
The substitutiem of a hydrogen atom by the hvelroxyl group gt lerally 
(Kcasions i rise in boiling point at about 100’ The same increase 
aeeomp mu s the introeluetion ot the imino gioup into aromatic nuclei 
While certain additive relitiems hold between some homologous 
series vet differences occur whii h must be refeircd to the constitution 
eif the mole'eule As a general rule cermpounels foimed 
with a great evolution of heat have high boiling points 
iand vice versa Ihe introduction of negative greiups into 
a molecule alters the boiling point according to the number 
of negative groups already present Ihis is shown m the case of the 
ehloricetie leiels 


Coastitu 

tlve 

Ittflaencea 


CH,C 03 H=:ii 8 ° 

Ditf 

C1 CIIjCO„H = i85° 

67° 

CbCH C03 H--io3° 

IO° 


CI3C CO,H= 105^-200° 

according to van 't Hoff the substitution of chlorine itoms into a 
methyl group occasions the following mere ments 


66° 


Cl mCH^ 

Cl CH Cl 
Cl CllCb 

The intioduction of chlorine howevt 
boiling point as is iccorded by' Heniy 
acctonitnlcs — 

^CCH3 NtdlCl NC CHCl, 
81° 121° Hi" 


may involve a fall in the 
the ease of the chloiinited 


NC CClj 


42° -11° -2y° 

The leplacementof one negative gioupbyanother is accompanied by 
a change in the boiling point which is inelependent ol the compound 
m which the substitution is effected ind solely conditioned by the 
nature of the re placed and leplacing groups 1 bus bromine ind iodine 
replace chlorine with mcicments of ibout 22° inel 50° rtspe etively 
A facloi ot considerable impoitance m detci mining boiling points 
of isomers is the symmetiy of the moieeule Referring to tin esters 
C,H,hO„ previously mentioned it is seen tint the highest boiling 
points belong to methyl octoatc and octyl formite the le ist sym 
metrical while the minimum belongs tei amyl butyrate the most 
symmetrical The isomeric pent me s also exhibit a similar lela- 
tion CH, (CH )^CIl3= 38° (CH3)3CH( (CH,)/ =g 5° Fora 

similar teason seeondiry alcohols boil at a lowi i tempciatuu than 
the eoriespondmg piim try tlu clilleunee being about 10° \ F 

F irp (P/itt Mafi i8<)3 [5] 35 p 158) his shown tint while an 

mcieise m molteulir weight is geneially issoeiited with i use m 
till boiling point yet the symmetry ot tlu lesuHiiig molecule m ly 
excit such a lowering < tteet that the final lesult is i diminution in the 
boiling {)omt The series H3S= 61" CH,SII^2i'’ (CH,) S 41° 
is in example m the fust case the meileeiilir weight is in 
ereistel mel the symmetiy diminished the increase of boiling point 
being 82 in the se eonel case the mole eiil ir weight is ag im mere iseel 
but the molecule assume i ineiie syiimietiie il e onligur ition he lu e 
the compai itively sludit mere ise of ’eC V simihi elepiession is 
presented by methyl lleohol (67 ) iiul methyl ether (- ^3 ) 

Xmong the aremiatie di substitution eleiivative^s the oitha com 
pounds have the highest boiling point and the uuta boil it i highei 
ear about the same tcmperifure as the pant eompeninels Ol the 
tri denv itives the syinmetiical compouneis boil it the lowest 
temperituK the isy mine trie lu xt anel the v icm il it the higliest 
Viicthylenu or deiuble e irbon union in tlu iliphalie Ineliex irboiis 
has apparently the same effect on the boiling point is two hy elreige n 
atoms since the compounds („11 ind C„H , boil at about the 
same temperature \u acetylenic 01 tuple linl ige is issoeiatcel 
with a rise in the boiling' point foi example propirgyl eompounds 
boil about HI 5 higher th m tlu coiiesponding piopyl eoiniiounel 
( e rt an i< gul irities ilteiul the con e sponeling pioixrtv ol the 
me Ring point \ iiile ipplie ihle to eiig'inie compounds due to 
Aelolf V Bae ye r anel suppoited by I S Kipjnug (/om L/itrn 8oe 
i 8<)3 63 p gfiy) stites tint the melting point of any oelel me mbe 1 
ol a homologous senes is lower tli m the nu king point of the even 
member containing one e irbon itom less This is ft 111 ol the fatty 
aciel senes mel tlu eotiisponeling ketones ind ileohols mel also eil 
the sueemu ae i<l st ne s Other ief,ul uifies exist but ge ne 1 illy with 
many exceptions It is to be note el that although the conel ition ol 
nuking point with constitution his not been eleveloped to such 
an extent is the clu rnie d significance of other physical piopeitics 
the melting point is the most valuible test of the puritv eif i sub 
stance a circumstance due m consider ihle nu isure to the f ict th it 
impurities alw lys teiul to lown the melting point 


Hiat of Combustion and Constitution — In the artiek Tin rmo- 
CHEMisiRV a general account of heats of formation of ehemieal 
compounds is given, and it is theie shown that this constant 
measures the stability of tht compound In organic chemistry 
It IS more customarv to deal with the “heat of combustion,” 
/ e the heat evolved when an organic compound is (ompletel} 
burned in oxygen , the belt ot formation is dtduicd from thi 
fact that it IS eejual to the heats of formation of the products 
of combustion less the obscivcd heat of (ombuslion The 


researches of Julius Thomsen and others hav e shown that in manv 
casts definite comlusions regarding constitution can be drawn 
from quantitative measurements of the heats ot combustion , 
and in this article a summary of the ( hief results yvill be given 
The identity ot tlie four valencies of the caiboii atom follows 
from the fact that the heats of combustion of nu t ham , ethane 
propane trimethyl methane and tctramethyl me thine have i 
constant difference m the order giv t n v iz 158 6 calories , this mean 
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that the rtplicemcnt of a hyclroRon atom by a methyl group is 
ittcnded by a const int mertase m the hi it of combustion The 
sime difference attenids the introduction of ttu ni(th>I group into 
many classes of compounds for example the paiallins olefines 
leetylenes aromatic hydioeatbons dcohols, aldihydis ketones 
and esters wink i slit’hfly lower vilue (157 i) is found in the eise 
of the h doge n compounds nitriles amines acids itheis sulphides 
end nitio comjiounils It thcrefoie ajipt irs that the diHirence be 
tween the heats of combustion of twoailjdcent members eif i se ries 
of homologous compounds is piactieilly i eonstant md that this 
eonstant h IS two average \ dues viz 1580 ind 157 i 

\n import int connexion between heats of combustion and 
e onstitiition IS found in the nivestigetion of the effect ol single 
double inel triple e arhon link igi s on the theimochemie d con tants 
If twelve griinmes of amorphous caibon be burnt to e irbon dioxide 
iindei constant volume the in it e vol veil (e^6 e>e) cal ) does not measure 
the entire the rm d effect but the diffe re ne e between this anil the 
heat reepiirid to Imak down the ciibon mok cule into atoms 
If the number of itonis m the carbon mokeiik be denoted bv » 
ami the lie it reepiiriel to sjilit off each iteiin from the molociik bv 
thill the told hilt reepiiteel to bie ik elown a eailion mok e ule 
rompletelv into itoms is luf It follows tint the tine he it ol com 
luistion of ciibon 1 c the he it of eonibnslion of on< gnmme ctorn 
is <jf> i)h + d J he \ due of ef e in be ev iliiate el bv considering tin 
combustion ol amoijihoiis e irbon to ciibon monoxiek ami carbem 
ilioxiek in the fust e ise the the 1 mal e tie e t ol 5H 58 e done s ae tu dl\ 
observed must be mete iseel liy ief to allow loi the he it ibsoibed m 
siditting off two gi imnie atoms of esrbon m the second case the 
tile rm il efleet of eg) egi must be lucre isi el l>> a above Now m 
both case s one griinrne mok ink of owge n is decomposed anil the 
two owgen atoms thus foimeel aie combined with two eaibon 
valencies It follows th it the the rm d e fk e ts stateil ibovc must lie 
eepiil /f 5S 5S I zr/r-eg) ejO f e/ mil the re foicef ^8 ^8 Theabsolule 
Imit of eombiistion of a caibon u/atii is the leloie Me, ^4 e done s 
and tills IS mek |)e nek nt of the foim ol the e iibon burne el 

( onsiik r now the combustion of a h>diocarbon ol the geneial 
foi inula ( H „ We assume th it e leh e irbon atom ami e leh 
hvdiogcn atom eontnbiitis eepidlv to the thcimd effect If o be 
the heat evolveel b\ each c irbon atom iml /i that b\ each hyelrogen 
itom the the I mal effect mav be ixpresseel is H )ia + 2m/3 \ 

where \ is the he at ii quire el to lire iklhe molee ule into its eonstitm nt 
itoms II the h\ elioeaibori be sUurifeel 1/ onl> contain single 
e irbon link ige then the number of such linkages is 211 - ut iml if 
flu the rm d effee t of such a linkage be \ then the term \ is obv lously 
eeiud to (211 -m)\ The value ol 11 then becomes H wa-c2w/J- 
(2«-»i)X or ;?t I tilt] where inel tj aic constants I et eloublc 
bonds be present m number p and let the imrgj elue to such a 
boml be ^ I he u the number of sm-,k bomls is zn - m- zp and the 
he at of combustion be comes H( — 1 mr]+p{z\-\) It tuple bomls 
<{ m n umbel occur ilso inel the ineigyof such a bond be Z the 
equation for II be come s 

H-nH wr, + p{2\-\) \q(^X-7) 

1 Ills is flu gener d eipi ition for calculating the he it of combustion 
ol a In elroe u 1)011 It eoatams font mek jm nelent constants two 
of these 111 ly be cdculiteel from the belts of eoinbiistioii ol 
sitiirated hydiocaibons inel tlie eitlie r two liom the combustion of 
hv diocaibons corit lining eloiilik ind ti iple linkage s By experiment 
it IS tounel th it the theim il effect of a elouble bonel is miie h less than 
the e tfee t of two single bonds while i trijik bonel has a mueh sm dier 
effect than thin single bonds J 1 homsen ekeliicis the ictnd 
values of \ \ / to be 14 71 if -.7 iml zao the list value he 

eonsiek I s to be in igie i im nt with the 1 ibile equilibrium of iietvkmc 
compoumls One of the most iinpoil int ipjilie itions of these values 
IS founel 111 the e isi of the constitution of benzene where 1 homsen 
decides m i ivour ol the Claus loimula involving nine single caibon 
bilk igi ind lejeets the Kekuk fonnul i which his thiec single 
inel thiee elouble bomls (see see lion 1\ ) 

Ihc the rm d effects of the common oiganic substituents have 
also be e n mv e slig ite el 1 he the i mal e Ifect ol the dcohol gioiip 
C OH III IV be eletermmcd by finilmg flu heat of foimation of the 
ilcnhol and subli letiiig the tlie riiial i Ite e ts of the n in unin^ link i,u s 
m the molecule The iverigev due for primary rleoliols is 14 6711! , 
but miiiy Urge- eliffe reiiees from this value obt iin m certain cases 
Ihc thermal e Ike ts inere^asc as om jiisses from piimarv to terti iry 
deohols the v dues ekilueiel fieim propyl and isopiopvl alcohols iml 
trimcthyl e irbinol being - prim iry = 45 08, second iry 50314,111- 
tiary 601^8 Ihe theimil elfeet ot the dek hvde gioup has the 
ivei ige V due O4 88 calories i i considerably gie itei than the iliohol 
gioup The ketone gioup coiiesponeis to i the rm d e tfi rt of 54 52 
calories It is lemaikibk tint the diffe renee m the heats ot form i 
tion of ketones ind the p ir dim cemt lining one e 11 bon atom less is 
t)7 94 caloiie s which IS the he it of form ition ol e irbon monoxide 
it constant volume It follows therefore tint two hydrocatbon 
raeheals arc bound to the c irbon monoxiek lesieUie with the s ime 
strength as tluv ceiinbme tofoim a paiatfm The ivei ige vdue lor 
the caiboxyl grouii is iig 75 ealoiies it it is equal to the sum of 
the thermal effects of the aldehyele and carbonyl groups 

rile theimal etlects of the halogens arc chloime— 15 14 e dories 
bromine = 7 08 , iodine— 425 eiloiies It is remaikibk th it the 


position of the h dogen m the molecule has no effect on the heat of 
formation for e xaniple chlorpropyle ne md illy lehloride ami also 
ethylene dichloriek and ethylidene dichloride hive equal heats of 
formation Ihc therm d effect of the ether group has in average 
value of 34 41 calories This v due does not hold in the case of 

methylene oxiek if vve assign to it the formid i H/ O CH^ but 
if the formuli H^C O CH^ (vvlneli as'.umes the presence of two fiee 
V ilencics) be accepted the caleulateel inel obse rve el heats ol form itum 
arc m agreement 

The comtiin ition of nitiogen with carbon m ey result m the 
formation of nitriles cyanides or jirim iry secondary or tertiary 
amines Thomsen ekeiueeei th it a single bond between i e irbon and 
i nitrogen gnmme itom coiiesponds to i therm il effect of 2 77 
c dories a double bonel to 5 44 iml i treble lioml to 8 41 1 renn 

this he infers that cyanogen is ( N \ ( and not N t k N tint 
hydrocyanic aciel is HC N ind acetonitiilc CHj C N In the case 
ol the amines he decieles 111 f ivour of the formulae 

HoC Ml3 hE^/-NHCH3 

jiiirnirv second irv ti rti irv 

Ihese mveilvi |)( iitavalent nitreigen These feirmul le heiw vei only 
ipplv to aliphatic amines the re suits obt lined in the aromatic senes 
Ule 111 iccoidaiice with the usual formulae 

Optiial Rtlaitons 

Refraetmti ami Composttiou should he made to 

the article RcrRycTioN for the general diseussion of the ])heno- 
mtnon known as the refrution of light It is there shown thit 
e\(r\ substance trinsparent to light, has a definite rtfrielive 
indtv, which is the ratio of the veloeity of light in iUicuo to its 
vilodtv in the medium to which the refrutive index refers 
llu refractive index of inv substance \ aiics with (i) the wave- 
length of the lighi , (2) with timperiturc and (^) with the stite 
of iggngition The first eause of v in ition m i\ he at present 
Ignore (1 Its significance will become ajip irent when we consider 
ciispersion infra) The second and third i lusis however 
ire of greater importanee, since thev ire assoeivtcd with the 
molee 111 ir condition eif the substince hence it is obvious that 
It is onlv from some function eif the refractive index which is 
independent of temperature v inatiems md changes of state 
(it It must nmiin constant for the sime suhstmee it inv 
te mperatureand in inv form)that ijuantititiv e relations between 
refrietivitv and chemie il e (imposition can be derived 

The pioneer woik in this fielel now fnquentlv denominated 
“ spectro ehernistrv, was done bv Sir Isau Newton, who, from 
theearctical ceinsider itions Iviscd on his ciarpuscular theorv of light, 
determined the funelion (n- - 1) where n is the refractive index 
to be the expression <^or the refiietivc power, dividing this 
expression by the densitv ((/) he obtained (n - 1) ti which he 
n imcd the ihsolutc rcfraitive power lo P S luplace is 
due the theoretie il proof th it this function is independent of 
temper ituic and jiressure, md appnent experiment il eonfirma- 
tion v\ IS prov ided bv ihot and \r go s, md bv Dulong s observ i- 
tions on gases and v ipours Ihc theoretie.il bisis upon whieh 
this formula was devised (the corpuseular theorv ) w is shittcred 
earlv in the igth eenturv and in its place there arose the moelern 
wave theorv which theoretie allv invalidates Newtons formula 
Ihe epiestion of the dependem e of rcfrictive index on tempera- 
ture was investigited m 1858 bv J H (didstone md thi Rev 
1 P Dale the moie simple formula (;/- 1) </ wliii h remained 
e emstant for gases and v apours, but exhibited slight discrepancies 
when li(]uids were examined over a wide langc of temper iturc, 
lx mg idojited 1 he suh|cet w is next t iki n up hv H ms I mdolt, 
who, from in immense number of observ itions supported m 
.igenerilway the formul i of Gladstone mdDale He introduied 
the idea of comparing the refi le tiv itv of equimolccuhr quantities 
of different subsUincts bv multiplving thi function (n - \)jd 
bv the molcculu weight (M) of the substmie and investigated 
the relations of chemical grouping to refrietivitv \lthough 
estiblishing certun general reUtions between atomic and 
molecular refrietions, the results were sumewhit vitiated bv thi 
in idcqu icv of the empirical function v\ bich lx cmplov ed since it 
was bv no means a constant w hie h depended only on the letual 
composition of the substance and w as independent of its physical 
condition A more iccurate exprt'^'-ion (ir - i) (;i- + 2)(i w as 
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suggested in 1880 independently and almost simultaneously by either directly bv nivtstigating the various elements or indirectly 
L V Lorenz of Copenhagen and H A Lorentz of Leiden, from cooMdering duforcnces m the molecular redactions ol reUttcl 
j . 1 j lu /-I HT ** f j 1^ 4. oonipounds Ihe hrst method nteds no explan ition The scconrl 

considerations based on the Clausius-MossoLti theory of dielectrics method proceeds on the sajiie lines as adopted for atomic volumes 
Assuming tint the molecules are -.pheru U R J fc. Clauwus and By subtiaeting the v ilue for CHj which riiav bt dtuved fioin tvio 
O h Mbssotti found 1 rclition bctwnn the diehctrn. constant ind substanei » belonging to the same homologous stries from the moU 


the space ictually occupied by the molecules vir K=t(r + 2a)/(r ~a) 
or (i = (K- i)/(K f ^), where K is the dielectnc constant and a the 


cular relraetion of methane CH4 the value of hydrogen is obtained , 
subtracting tins from LHg, the value of cubon is dcterinmcd 


fraction of the total volume ictually occupied l>y matter Accordmg Hydioxylic oxygen is obtained by subtracting the molecular refrac 
to the ekctiomagnetie theory of light K = where N is the tions of acetic acitl and acetaldehyde Similarly by this method of 


■efractue index for rajs of infinite wavelength 


differences the atomic refraction of my eleii 


substitution and divulmg by d tho densitv of the substance we It is found however that the same clement lias not always the sanu 
obtain rtr/rf=(N*- Since a/d is tlie ival specific volume atomic refiaction the dilfcrtnct being due to the nvturo of th. 
of tin. molecuK it is therefore a constant hince (N'* - i)/(N'^+>2)d elements wlueh saf urate its vakncies J h us oxygen varies according 
IS also i constant and is imk pendent of all changes of temperature aa whether it la Imkeel to hydrogen (liydroxylic oxygt n) to two 
pressure and of the state of aggregation io deternimc N atoms of carbon (ether oxvgen) 01 to one carbon atom (carbonyl 


recourse must be made to Cauchy s formula of dispersion (q v ) 
>t:=A + Bf\^ + C/\*+ from which by extrapolation X becoming 
infinite we obtain Is \ In the case of substances possessing 
anom lions dispersion the direct racasureimnt of the rtfraetuc 
index for Hortaian waves of very long w ivt Icngtli may In 
employed 

It IS lourid experimentally that the I orenz and I orentz 
function holds fairly well, and better than the Gladstone and Dale 
formula Ihis is shown b\ the following observ itions of Ruhl- 
mann on water, the light used lieing the D line of the spectrum — 


oxy'gen) similarly caibon vanes according as whether it is> singly 
doubly 01 trebly bound to carbon atoms 

A tible of tho atomic rcfrvttious and elispeisions of the principal 
elements is hen given — 


t (11 ll/rf ' ( 


0 0 3338 

0 20()1 

lu n ^338 

0 2e)f>i 

20 o3yy6 

0 2061 

()0 t) 3 1- 1 

0 2054) 

100 0 3323 

0 2061 


Lykmann’s observations also support the ipproxim ite 
constancy of the Loicnz I orentz formula over wide temper iturc 
differences, but in some e ises the devi ition cxcceels (he errors 
of observ ition I he values are for the II<t line - 


rkmeiit 

lla 


Hy 

Dispersion 

Hy-kL 

Hydrogen 

I 103 

1 051 

I 139 

0 036 

Oxygen hydioxyl 

I 506 

I <521 

1 525 

0 OU) 

ether 

I 655 

I 683 

1 667 

0 012 

carbonv 1 

2 328 

2 287 

2 4> 1 

0 080 

Chlorine 

6 014 

5 9y8 

6 H)0 

0 170 

Bromini 

8 863 

8 927 

9 21 1 

0 34b 

Iodine 

1 1 8o« 

14 12 

1 3 582 

0 774 

C-arlxin (singly bound) 

2 365 

2 501 

2 4‘H 

0 03V) 

Double linkage ot c irlion 

1 836 

I 707 

I 859 

0 23 

1 1 iplc 

Nitrogiu singly lioimd 

2 22 


2 M 

OH) 

and only tocaibori 

2 7h 



2 us 

L 


Isosafiol (-loDiuOj 
Diphenyl ethylene C,4H, 
Quinolme CjH-N 
The empirical formula (n- - 


:ui^ luiniu.a over wiue ten pei ituie i and Comfio^tiunt -In the preceding section we have 

-s the devi ition exceeds (he errors seen that substancts possess a definite molieular (01 atomic) refiac- 

ire for the II<t hm - tion for light of particular wave length the dilfi rence betwoi n the 

- ^ refractions fot any two ravs is known as the mokcular (or atomic) 

Itmp (ii® - i)/(n’* I 2k/ dispersion Smoi niolceular n fractions are mdepcndi nt ot ti mpora 

j tim and of tin state of iggregation it follows that molecular dis 

f 17(1'* o 2<y25 I persions must be dso mdepemient of thesi londitions and hence 

(141 1° o 2i)(>2 quantitative im asuitmi nts should give in indu ition as to the 

f 22' t>33(0 ! chemicd tomposition of substincis Ihis sul)|cct lias ln«n prmci- 

[141 1° o ^02 pally mvcstigilod by Bruhl he fomid that molecular dispi rsions 

f 102“ o ^187 , of liquuls and gises were independent ot temperatun and fairly 

1 141 o 322 =j independt nt of tin state of aggn gation but th it no simplt connexion 

— — - ixists between atomic lefractions and disptisions (see preceding 

)(«- + o 4)f/ appirentlv gives more tabk) He dso showed how chans,< s m eon titntion iffeited dis- 


constint values with change of temperature than the I orenz- pi rsions to i t ir greater extent than tiny did n tractions thus 
I orentz form The supenontv of the Lorenz-Lorentz formula ''hile the itomic dispeision ot eubou is o op) the dispi rsions due 


over the Gladstone and Dale formula for changes of slate is to a double and treble linkage is o 2 , md o to nspictudy 
shotvn by the following observations of Bruhl (Zet/ / />/?va Cheat , Colour and ( on:>iitniiott —In this article a summary of the 
189 r, jr, p 4) ITie values are for the D line — theories whu h have been promoted m order to connect the colour 

— — — — T of organic compounds with their constitution 

^ , U Gladstone and Dik , I ounz and Lorintz ^ j 

^apour Liquid \ ipom Liquid j artii le Coi OUR for the phvsical expl ination ol 

I 1 — 1 this property , and to Vision for the physiological 

^attr 10" 03101 j o | o 2o(>8 02061 and psychologic il bearings A clear distmelioii 

:arbon disulphide 10 o q w 014,77 | 02808 02805 must be dr iwn between colour and the property 

-hlorofotm 10’ 02604 , o yooo , 01706 o 1700 1 i 4. L 

I of dyeing , dl coloured substances are not dyes 

I indoit and Gladstone and it i later dati J Bruhl have -infl it is shown in the article Dyfing that the property of 
icstigatcd the relations existing betyveen the refi active power entering mtochemieal or physiealcombmatioiiwith fibres involves 
otJKl compobilion lo Lanaolt due the proox that x 2 i 1 a* ii 

m gcnir.l isomers ir compounds having the same , properties other than those essential to colour At the same 




t ladstonc and Dik 

I ounz and 

Substance 

Temp 

— _ 

-|-- 

— ^ 


3 apour 

j Liquid 

\ ipoui 

W ate r 

10" 

0 3101 

! 0 3338 

0 2068 

Carbon disulphide 

10” 

0 4347 

« 1677 1 

0 2808 

Chlorofotm | 

10’ 

0 2094 

1 0 3000 1 

0 1796 


investigated the relations existing betvveen the refi active power entering mtochemical or physicalcombmatioiiwith fibres involve 
otJxd compobilion lo Landolt due the prooi that x *1 2 1 1 a* 21 

comiiounds having the same , properties other than those essential to colour At the sam, 


reitttloas composition have equal molecular refractions and that ' time, however, all dyestuffs are coloured substinces 
eipia! differences m composition arc associated with equal differences j \ survey of colourid substances k d O N \t itt in 1876 to formul ite 
m refractive power This is shown m the following table (the values his rhromophorc auxorhronie theory On this theory colour is 
ire for H^) — ! regirded is due to the presence of a ihromophore and dvemg 

— — — , power to m ” auxochromt the 1 itter by itself 

Mol Mol I Diff toil cannot produce colour or dyeing jiowir but it is 

bubstance Refract Substance Rifiict CH I only active m tlic presi nee of a chromophort when 

■ — — - * — _ — . — — — * — it intensifies the colour and confers tin propeity 

kthv lenc chloridt faoQ6 \cetic acid 12 93 ’4 46 1 of dyeing The prmcip il chromophores arc the azo, 

Ethylidcnc chloruk J [21 08 Propionic acid 1742 -N^N- azoxy “N.O nilio -NOg mtroso 

rumarjc acid) , j, f 70 89 Butyric acid 2201 J 4 59 -NO and carbonyl =CO groups Ihe izo-group 

Maleic acid i \7o 2q ' is particularly active both the aliphatic and 

oCnsoI 3 f 32 52 \cttaldehydt ii 50 4 43 1 aromatic compounds being coloured The simpkst 

m Ciisol I-C7H8O 4^256 lYopionaldi hyde 15 93 { | aliphatic compounds such as diazo-niethane diazo 

p Crcsol ) 1 32 57 Bvitylaldehyde 2052 a 4 59 ethane and azo formic acid are yellow the 

— — — — J L ' q, irnide of the latter acid is orange red Of the 

Additive relations undoubtedly exist but many ihscrepancus occur I aromatic compounds azo benzene is bright orange red and o-azo 
which miy be assigned as m the case of molecular volumesi to naphthalene forms red needles or small steel-blue prisms Tho azo- 
differenccs in constitution Atomic refractions may be obtauicd I group however has little or no colouring effect when present in a 


Substance 

Refract 

1 Substance 

kthv lenc chloridt ). , , 
Ethylidcnc chloride J 

( 

' 20 96 

\cetic acid 

1 

^21 08 

Propionic acid 

rumarjc acid) , „ 

Malcic acid 

) 

r 70 89 

Butyric acid 

1 

[70 20 


0 Cn sol ) 

1 

32 52 

\cttaldehydt 

m ChsoI kyHgO 

J 

32 

lYopionnldi hyde 

p Crcsol ) 

1 ' 

U2 57 

Bvitylaldehyde 
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ring system such as m cmnolcno phthalaaine and tolazone Ihc 
nitTo group has a very import int action mainly on account of tlic 
retdmcss with which it can he intioduccd into the molecule but its 
effect 19 much leas than that of the aao group The colour produced 
IS generally yellow which in accordance with a general rule is 
mtcnsifieel with an incre ise m the number of groups , compare for 
example mono- di ind tn-nitrobcnzeiie Ihc nitroso group is 
less important The colour proeluceel is generally eif i, gre cnish 
shade for t x iniple mtrosobe nrene is green when fuseel or m solution 
(when crystalline it is colourless) and dinitrosoresorcm lias been 
employed as a dyestuff under tlie names ‘ soliel green ’ and 
‘ cdilonne The carbonvl group by itself does not proeJuce colour 
but when two a<l]acciit groups occut ui the molecule as lor example 
in the a diketoncs (such as di acetyl and bcnzil) a yellow colour ls 
produced It also acts as i chrornogtmc centre wlun double bond-, 
or cthylcmc link iges arc present as in flnonne ketone or fluorenont 

A more complex ehromophoiie grouji is the triple ethylenie 
grouping tlie introduction of which was rendered ntces- 

s iry by the discovt ry of ceif am coloureel hydrocarbons As a gene lal 
rule hydrocarbons arc colourless the cxcejif ions melmle the golden 
yellow iccn iphthyle nt the red biehphenylene e thy lene and the 

dciivatiaes of fuhene '>CHa, which have been discussed by 

e H L ri 

J Thiele (Btr 1900 3^ p 606 ) Tins grouping is not ilwaas 
eofenir proelucing sinre diphenyl is colourless 

Iht most impoitant auxochromes arc the hydroxyl (-OH) and 
amino (-Nil ) gienips Vceeireling to the modern theory ot auxo- 
ehrotnic iction the intreidnrtion of t group ime> the molecule 1-. 
accompanie»d by sonne strain and the ilteration ui colour proeluceel 
IS connected with the magiutude of the strain I he ammo group is 
more powerful than the hydroxyl and the substitute el amino grou]) 
more powerful still the lepeated substitution of hydroxyl groups 
sometimes e'auMS an inlt iisitie ition ..uid sometimes a duninution of 
colour 

We-* may here iiotKc an cmpirieal rule foimulated by Nie'-tzski m 
1870 tin simplest cejlounng substancts aie m the greenish yellow 
inei yellow and with mcreasmg molecular weight the colour passes 
into ot xngt n (1 vioht blue and green ihis rule however 13 by 
no me ans ]ierfect h xaramation ot the absoiption spectra of coloureej 
compounds shows th it cert iin groupings displace the alisorptioii 
bands m one direction and othei groujnngs m the other It the 
hamls be elispl iced towarels the \ lolct involving a re gression, through 
the colours lutnlioneel abo\c the group is said to be liypso- 
chromic if the reverse occurs the group is bathochromic It 
may be generilly interred tliat an mcrejuie m ineilecular weight is 
aeeornp inicel by a change m colour m the ehrection ot the yiole t 

\u\oehioinic gioigis geiuiillv iid one mother it the tmt 
dee'pens is tlu number of auxex liioiiu s im reascs \lso the relitive 
pasition ot tlu iuxoehronu to tlie ehremiophoK inHuenees eeilenir 
the orthei pcjsition being (xnerally the most pejwerfnl Kaiitfmann 
{Bcr tqo6 39 p 1050) attcmjited an evaluation ot the effects of 
auNoeluomic groups by means ot the magnetic optical constants 
Ihc method is based on the suppeisition tli it tlu mignclic rotation 
me isurts the stiain pioduccd m the molecule by in luxochrome 
and he an inge^ groups in the following order 

OtOCH, OCH, MKOCII, \H, NfCH,)^ 

-o 260 I 45() I gge) 3 8^1 8 587 8 81O 

The phenomena attending the salt formation of eolouied anel 
coloiuuig subst inccs arc important Ihe ehromophoiie groups aie 
rirelv strongly leul oi b isit on the otlu 1 hand tlu luxoehioines 
ire strongly aciel or basic and form salts very readily Notable 
elifTe renecs attenel the ncutraliz ition of the chromophoric ind au\o 
chromic groups W itli liasic substances the chromophoric combin i 
tion with a colouilcss acid is gcneially attended bv i deepening in 
colour luxeichiomic eeimbination on the othe r hand with ilcssm 
ing Fvatnples of the hrst case are found among the colourless 
icnelines and quiriox times which give colourLd salts , of the second 
case wc m ly notice the colourless h\ elreichloruk and sulphate of tlu 
deep yellow e iminolKiuophenonc \\ ith u id substances the com 
bm ition with colourless metals le metals jiroducmg colour 
less salts with leids is atteneled by colour ch ingcs contrary to those 
gtvin above auxexhroinic combination being accompanied by a 
deepening and chromophoric by i lessening of the tint 

Mention may be made of the phenomenon of halochiomism the 
name given to tlu jiowe r ot coloiirle ss or faintly ceileuire d subst nice s 
of combining with acids to form highly^ coltmnd substances wathont 
tlie necessiry pioeluetion of a chromophoric group Ihe researches 
of Adolf von Bat ycr and Vilhgi r Kchrmann K uiffmann md others 
show tliat tlus prop' iLy is possessed by very muiy and vaiicd 
substances In many eases it m ly be coiuiecteel with bisic oxygen 
anel the salt foimation is assumed to involve the passage of elivilcnt 
into tetravalent oxygen It seems that inte^rmolecular change also 
occurs but further teseaxch 19 necessary bolorc i sound theory can 
be st ited 

Qutnofte 1 heoy\ of Colour \ theory of colour in opposition to 
the Witt theory was proposed by Henry Armstrong m 1888 and tSeyz 
This assumed’ that all colomed substances were df rivafives of ortho 
or para cjuinonc (see Quinones), and although at the time of its 


promotion little practical proof wa« given yet the theory found 
wide acceptance on account of the researches of many otlu r chemists 
It follows on this theory that all coloured substances eontim either 
of the groupings 

the former being a para quinorioid Uu latter an ortho <iuinonoi'l 
While very many coloured substances mu t obviously contain tin-, 
grouping yet m many cases it is ncccssatv to assume i sirnpit 
mtermolccul ir change w hilc m others a more eomph x n arr ingement 
of bonds IS ncc< ssary Quinoiie which is light yellow m colour cs 
the simplest coloured substance on this tluory llydroc irbons 
of similar structure liavc been prep ircd by Ihiik foi examiili tlie 
oringe yellow ti tr ipht ny 1 x\ 1 \ h ne wliiek is obt um d b\ 

boiling the bromide ('gn4 f Hr(( gH ) with benzene iml molecuUr 
silver The (iiiinonoid struetuie ol many coloured compounds has 
been proved experunen tally as tor example by Hewitt tor the 
bcnzen< azo phenols and Hantzsch for triaminotriphcny 1 methinc 
and actiduic dcnvatives but at tlic saint lime manv substauees 
cannot be so cxpl lined A notable example 13 piu ukd by the 
plithakuis which result by the t oiidensalion of pliLliahc anhvdndo 
with phenols In th( free state these substauees are eoloiiikss 
and were assumed to Lave the tormuU shown m i Solution in 
dilute alkali was supposed to be accompimtd by the rupture ot the 
lactone iing with the toimatioii ot tlic tjuiuoaoul salt shown in 2 


"a0"'a.x)' 


(») 


Buyer (Btr 1005 38 p 56.)) ind “silbc rrad (/ non r/icni S s 
1906 8 q p 17S7) hivt dispiitidthf correctness ol this i xjil ination 
and the latUi his pieparcd inelhteins and py romi Iliteins winch are 
highly colouuil compounds piodueed from melhtie and pyronielhtic 
acids and which cannot be lorinulitid as quiiiones Batyir has 
suggested that tlu mnecarbon itom system ol xinthonemav ict as 1 
chromophoie \n alte rn itiv < view dut to Green is th it the oxy gi n 
atom oi the xanthone riiif, is ti tr ivaknt x supposition which permits 
the formulation of these substances is ortho (piinonoids 

Ihc theoiies of colour have ako been invcstigatid by Hantz ch 
who first coiisidired tht iiitio phenols On the ehromophon 
auxoclirome theory (the nitro group bemg the chroniophore and the 
livdroxvl the auxoclirome) it is necessary in order to e xplain the high 
eolouiol the metallic salts and thi colourless alky 1 and aiy Idenv itives 
to assuiiu that the auxoehromic action of tin h\ droxy 1 group is only 
brought sliongly into evidence In salt form ition \rmstiong on 
the other hand as unud an mlennoleenlar ehxnge thus — 


Aon A c> 

\CT\a 


The proof of this v.as left for Ilantzsch who tr-iced a conmxinn 
with the nitrohe xeids o£ \ Miyer which an formed when nitrous 
acid acts on piimiry iliphitic nitro compounds Mtver formulated 
tlu sc compounds as nitioximes or nitro isnitioso eimv stives viz 
K C(N 02 )(N 0 II) Hantzsch txpliins the transformation ot the 
colourk ss acid into red salts which on standing y leld more stable 
colourless salts by the following scheme — 


R 


NOII 

NOo 


RC- 


RC 


\0 Va 


Colourless stabk Coloured labile tolonikss stable 


He has elso shown that the nitrophenols vield in addition to the 
toloiirh ss true niliojiheiiol ethers xn esomenc seius ot colouted un 
stabk quinonoid <it i-etheis which have prietie^llv the same eoloui 
and yield the same absorption spectra as the coloured nietellu 
salts He suggi sts th it the term qumone theorv be abandoned 
ami n placed by the Hm/aytiUMgs theorv since this term implies 
some intermoheul ir r< irrmgeinent ajitl does not connote simple 
hiii/iiioul eomjiounds xs does quinoneiui H von I it big {4 hu , 
1908, 360 p 128) from i viry complete discussion of triphcnvl 

metham deuv itives, concluded thxt tlu grouping ^ ^ ^ was the 

only true organic chroniophore, colour jiroduetion howevrcr re- 
quiring anothei condition, usually the closing of a ring 

The vteyvsas to the question of colour xnd constitution ni i\ be 
summarized as follows — (i) Iht qumone tlieorv (\imstrong, 
Tiomherg R Mivcr) regards all coloureel substances xs h.xving 
a qninonoid structure (2) The chromophore-atixochrome 
theory^ (Kauffmann) regards colour as due to the entry of an 
‘auxochrome” into a ‘ chromophoru molecule ( ,) If a 
colourless compound gives a coloured one on solution or by 
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salt-formation, the production of colour may be explained as a 
particular form of ionization (Baeyer), or by a molecular re- 
arrangement (Hantzsch) A dynamical theory due to E C C 
Baly regards colour as due to “ isorropesis ” or an oscillation 
between the residual affinities of adjacent atoms composing the 
molecule 

Fluorescence and Constitution — Ihe physical investigation 
of the phenomenon named fluorescence— the property of 
transforming incident light into light of different refrangibility — 
IS treated in the article Fluorescfnce Researches in syntheti- 
cal organic chemistry have shown that this property of 
fluorescence is common to an immense number of substances, 
and theories have been proposed whose purpose is to connect 
the property with constitution 

In 1807 Richard Meyer (Zeil ph\stk Chemie 24 p 468) submitted 
the view th it fluorescence was due to the presence of certain fluoro- 
phorc groups such groupings -in the jiyrone ring and its con 
gcnirs the central rings m anthracene and acridine deneatues 
and the paradi izinc ring in safranints \ novel tluory proposed 
by J 1 Hewitt in iqoo (Zett / ph\<tik Chemie ^4 pi li 4 Report 
igo3 p 628 and later papers m the Journ them Soc ) regards the 
property is occas oned by inti rnal vibrations within the moltcuk 
conditionul by a sy mmctrieal double tautomerism light of one 
wave length bung ihsorbed by one form end emitted with a diffen nt 
wavelength by the otlui Ihis oscillition may be rejmsented in 
the case oi aeiidine and fluoreseein is 

ClI CH CU O O C* 

000 = 030=000 . 

^ ^ ^ C^H^COOH cyi^COcOH 

This tlieory bungs the propertj of fluorescence into relition with 
that of colour the forms which cause fluorescence being the eoloured 
modiheations ortho-t]uinonoid in the case ot acridine pira- 
quinonoid m the case of fluoresci in II Kauffmann (Ber igoo 33 
p 1731 1904 3«5 p 204 IQ05 38 p 789 iiiii u>oh 344 p 30) 

suggested th it the property is due to the presence of it 1< ist two 
groups The first gioup n lined the ‘ Inminophore is such th it 
when excited by suitable ae the rul vibiations emits radiant energy 
the other named the " fluorogen acts with the lummophore in 
some way or other to c iiise the fluorescenee This theory explains 
the fluorescence of antlii inilic aciel (o ammobcnzoie leid) by ie< irel 
mg the inilmc residue xs the lummophore and the cirboxvl group 
IS the fluorogen since ippirenth the introeluetion of the latter 
into the non fluorescent iniline molecule involves the production of 
a fluoiescent substance Although the theories of Meyer inel 
Hewitt do net explain (in their present form) the behaviour ot 
anthrimlie acid yet Hewitt has shown that his theory goes fai to 
exyilam the fluoresecnce of subst inees m which a eloiibk synime trieal 
tiutoimrism is possible Ihis tautomeiisin m ly be of a tvvofolel 
natuic — (1) it may involve the meie oscillation of linkages is m 
aciidme or (2) it may involve the oscillation of atoms is m fluor 
esceiii A theory of a physical nature, based prim inly upon Sir 
] J Thomson s theory of eorpuscles, has been proposeel by J dc 
Kow ilski {Compt rend 1907 144, p 266) We may notice that 
ethvl ox ilosuccinonitnle is the fiist case of a fluorescent aliphatic ' 
compound (see W Wisliceniis and P Berg, Du , i<)oS 41 p 3757 

Capillarity and Surjace Tension -Reference should be mule 
to the article Capiilarv Action for the gcneril discussion of this 
phenomenon of liquids It is there shejwn that the surface 
tension of a liquid may be calculated from its nse in a capilKiy 
tube by the formula y = \r}is, where y is the sui face tension per 
square centimetre, r the radius of the tube, h the height of the 
liquid column, and v the difference between the densities of 
the liquid and its vapour \t the critical point liquid and vnpour 
become identical, and, consequently, as was pointed out by 
Frankenheim in 1841, the surface tension is zero at the critical 
temperature 

Mindtleeff elide ivouiid to obi im a connexion bcfwccn surface 
> nergy ind constitution mori successful vvi u the investigations 
p. . of Schilf who lound that the nioU cular surf icc tension 
to moUcu fined as the surface tension divided by the 

/ r olirhi molct'vilar wc ight is constant tor isomers and that two 
* atoms of hydrogen wcic equ il to one ot carbon three to 
one of oxygen and seven to one of chlorint but these ratios were 
by no means constant and afforded practically no criteria as to the 
molecul ir weight of anv substance 

In 1886 R Rotvos {ffted Ann 27 p 452) assuming that two 
liquids may be eompaied when the ratios of the volumes of the 
liquids to the volumes of the saturated vapouis are the same 
deduced that yV^fwhcrc 7 is the surf ic( tinsion and V the molecular 
volume of the liquid) causes all liquids to have thi same temperature 


coefficients This theorem was investigated by Sir W Ramsay and 
J Shields {Journ Chem Soc 03, p 1089 , 05, p 1O7), whose results 
have thrown considerable light on the subject of the molecular 
complexity of liquids Ramsay and Shields suggested that there 
exists an equation for the surface energy of liquids analogous to the 
volume energy equation of gases PV=:R 1 Ihe relation they 
suspected to be of the form 7b — KT where K is a constant inalogous 
to R, anel S the surlacc containing one giamme molecule 7 and T 
being the surface tension and temperature respectively Obviously 
equinioltciilar surf ices are given by (Mt;)^ where M is the molecul ir 
weight of the substance for equimolecular volumes arc Mz' and 
concsponding surfaces the two thirds power of this Hence b mav 
be replaced by (Me)i Ramsay and Shields found from mvestiga 
tions of the teinpe rature coefficient of the surface eni rgy that I in the 
eepiition 7(Mz)3 RT must be counted downwards from the critic il 
te mperature t less about 6° Their surface energy t filiation there fore 
assumes the form 7(Mt;)3 — K(r-6°) Now the value of K 7 being 

me isured m dvnes and M being the moleeulai weight of the substance 
as a gas is m gencial 2 121 this value is never exceeded but in 
many cases it is less This diminution implies an assoei ilion of 
molecules the surf ice containing fewt r molecules th in it is suppose d 
to "suppose the eoetfieieiit of assoei xtion be 11 1 c n is the me in 
number of molecules which associate to form one molecule thin bv 
the normal eejuation we have 7 (Mii; )^~ 2 i2i(r— 6°) if the ealeii 
lated constant be K, then we have also 7(Me)3 - Ki(t - 6°) Ry 
division we obtiin w 3 — 2 121/K, or « — (2 I2i/K,)» the cocificient 
of association being thus determineel 

Ihc apparatus devised by Ritnsiy and Shields consisteel of a 
capillary tube on one end of which was blown a bulb provided with 
a minute hole Att leheel to the bulb w is a glass lod inel then a tube 
containing iron wire This tube was jflaced in an outer tube cont im 
mg the liquiel to be experimented with the liquid is laiscd to its 
boiling point and then hermetically sealed The whole is eiielosid 
m i jacket eoniucted with i beuli r containing a liquid the vajiour 
of which serves to keep the* inner tube at any desiied tomjicrature 
Ihc eapilliry tube can be riised or lowered at will by running a 
m ignet outside the tube and the hei'dits of the eolumns are measured 
by a cathotomete r or mieiome ter mieroseope 

Normal values of K were given by nitrogen pcioxide N.C)4 suljihur 
chloride SjCU silicon tetriehlondc Sitl^ jihosphouis cJilondc 
1 ‘Cl, pliosphoryl chloride POClg nickel carbonyl Ni(CO), e irbon 
disulphide benzene jiyudinc ether methyl propvl kt tone xssocia 
tion chaiacterized m iny hydioxyhc compounds for ethyl alcohol 
the factor of association was 2 74-2 43 torn propyl alcohol 2 iO-2 72 
acetic acid 3 62 2 77 acetone i 2b water 3 81 2 32 jihenol 
nitne leid sulphuiic acid nitrocthanc and propiomtiil ilso < xhibit 
association 

Crystalline horm and Composition 

Ihe development of the theory of crystal structure, and the 
fundamenttil principles on which is based the classification of 
crystal forms, are treated m the article ( uvstaitoi raphv in 
the same pi ice will be found an account of the doctrine of iso- 
morphism, polymorphism and morphotropy Here wc slull 
ticat the latter subjects m more detail viewed from the slind- 
pDint of the chemist Isomorphism mxy be defined as the 
existence of two or more different substances in the s ime crystal 
form and structure, polymorphism as the existence of the same 
substance m two or more cry std modifications, and morphotropy 
(after P von Groth) as the chingi in ciystal form due to alter i- 
tions in the molecule of closely (chemicxllv) related substances 
In order to permit a comparison of crystal forms, from which 
we hope to gam an msignt into the prevaihng molecular con- 
ditions, It IS necessary that some unit of crystal dimensions must 
be chosen A crystal may be regarded as built up of primitive 
parallelepipeda, the edges of which arc in the ratio of the 
crystallographic axes, and the angles the axial angles of the 
crystals lo reduce these figures to a common standard, so 
that the volumes shall contain equal numbers of molecules, 
the notion of molecular volumes is introduced, the arbitrary^ 
values of the crystallographic axes (cr, b, c) being rcplae t d by the 
topic parameters ' (x, oi), which arc such that, combined with 
the axial angles, they enclose volumes which lontain tqual 
numbers of molecules The actual values of the topic paia- 
mcteis can then readilv be expressed in terms of the elements of 
the crystals (the axial ratios and angles), the density, and the 
molecular weight (see Groth Physikahsche Krystallographie, or 
Chemical Crystallography) 

• This was done simultaneously in 1894 by W Muthmann and 
A t H Tutton the latter receiving the idea from F Becke (see 
Journ Chem Soc 1896 69 p 507, 1905 87 p 1183) 
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Polymorphism — On the theory that crystal form and structure 
are the result of the equilibrium between the atoms and molecules 
composing the crystals, it is probable, a priori, that the same 
substance may possess different equilibrium configurations of 
sufficient stability, under favourable conditions, to form different 
crystal structures Broadly this phenomenon is termed poly- 
morphism , however, it is necessary to examine closely the diverse 
crystal modifications in order to determine whether they are 
really of different symmetry, or whether twinning has occasioned 
the apparent difference In the article Crystallography the 
nature and behaviour of twinned crystals receives full treat- 
ment , here it is sufficient to say that when the planes and axes 
of twinning are planes and axes of symmetry, a twin would 
exhibit higher symmetry (but remain m the same crystal system) 
than the primary crystal , and, also, if a crystal approximates 
in Its axial constants to a higher system, mimetic twinning 
would increase the approximation, and the crystal would be 
pseudo-symmetne 

In geneial, polv symmetric and polymorphous modifications 
suffer transformation when submitted to variations in either 
temperature or pressure, or both 1 he criterion whether 
a pseudo-symmetric form is a true polymorph or not consists 
in the determination of the scalar properties {eg densitv, 
specific heat, \ c ) of the original and the resulting modifica- 
tion, a change being in generil recorded only when polymorphism 
exists Change of temperature usu ill> suffices to determine 
this, though m certain cases a variation in pressure is 
necessary for instance sodium magnesium uranyl acetate, 
NaMg(UO_>) (( HjO ), O shows no change in dcnsit\ unless 
the observations are conducted under a considerable pressure 
Although many pseudo-s>mmetnc twins are transformable into 
the simpler form, yet, m some cases, a true poK morph results, 
the change being induated, as before, by alter itions m scalar 
(as well as vector) properties 

For example horacitc foinis pseudo cubic crystals winch become 
truly cubic at 205° with a distinct change in density leucitc 
behaves similaily at about 560° Again the pyroxenes RSK), 
(R — 1 e Mg Mn e've ) issume tlu forms (1) monochnic sometimes 
twinned so as to become pseudo rhombie (2) ihombic resulting 
fiom the pseudo ihombic sti ucture of (i) becoming ult ramie rose opic 
and (3) tnclinic distinctly different from (1) ind (2) (r) and (2I 

are polysy mine trie modiheations while (5) and tlu piir (1) and (2) 
art polyrnorjihs 

While polysymmetry is solely conditioned hv the manner 
in which the mimetic twin is built up from the single crystils, 
there being no change in the scalar properties, and the vector 
properties being cilculable from the nature of the twinning, 
in the case of polymorphism entirely different strut tures present 
themselves, both scalar and vector properties being altered , 
and m the present state of our knowledge, it is impossible to 
foretell the ch iractcrs of a poK morphous modification We may 
conclude th it in polvmorphs tlic substance occurs m different 
phases (or molecular iggrcgations), and the equilibrium bttwtcn 
these ph iscs follows definite 1 iws, being dependent upon tempera- 
ture and prc'sure, and vmenable to thermodynimic treatment 
(cf Chlmicai Action and Lnergetics) Ihe transformation 
of polymorphs presents certain analogies to the sohdifirition 
of a liquid Litjuids may be cooled below their freezing-point 
without sohdific ition, the metastable (after W Ostwald) form 
so obtained lx mg immediately solidified on the introdui tion 
of a particle of the solid modification , and supersaturated 
solutions behave in a similar manner At the same time there 
may be conditions of temperature and pressure at which poly- 
morphs may exist side by side 

The above may be illustrated by considering the equilibrium 
betwi en rhombic and monochnic sulphur 1 he former which is 
deposit! d from solutions is trinsformcd into monochnic sulphur 
at about but with great care it is possible to overheat it anel 
even to fuse it (at ira 5“) without effecting the transformation 
Monoclinic sulphur obtained by crystalh/mg fused sulphur melts 
at 119 5° and aelmits of undercoolmg even to ordinary temperatures 
but contact with a fragment of the rhombic modification spontant 
ously brings about the transformation From Reicher’s determina 
tions, the exact transition point is 95 O'* it rises with increasing 
pressure about o 05° for one atmosphere the density of the rhombie 


form is greater than that of the monochnic The equilibria of the-.t 
modifications may be readily represented on a xiressure temperatun 
diagram IfOl OP (hg 0) be the axes of temperature and pressun 
and A correspon<ls to the transition point (95 6°) of rhombic sulphur 
wc may follow out the line AB which shows the elevation of the 
transition jioint with increasing pressure Ihe overheating curve of 
rhombic sulphur extends along the curve 
AC where C is the melting point ol _ P 

monoehnie sulphur Ihe line BC repre b 1 

scnting the eeiuilibnum between mono A 

clinic anel lie|iud sulphur is thermo / \ 

dynamically calculable the point B is / 

found to correspond to 131“ and 400 RSomixc linnn\ 
atmospheres From B the curve of / 

equilibrium (BD) between rhomruc and 
liepiid sulphur proceeds anel from C 
(along CE) the curve of ce]uilil)num Vapour 

between liquid sulphur anel sulphui 

vapour Of especial interest is the q j 

curve BD along this line liejuiel anel Pir 

rhombic sulphur art m equilibrium w hich 

means that at alrove 131° and 400 atmospheres the rhombie (anel 
not the inonoelinic) vane tv wculei sepirite from liquid suljihur 

Mercuric loelieU also exhibits dimorphism W'hen precipitated 
from solutions it forms red tetragon il crystals which on can ful 
heating give a yellow rhombic form also obtained bv crystallization 
from the fuscel subst ince or by sublimation The transition point 
IS 12O 3” (V\ Sehwarz /t // / Ans/ 25 p 013) but both moehfic i 
tions may exist in metastablc forms at higher and lower temperature s 
respectivclv the ihombie form max be cooled down to ordmarv 
temperature without changing the transformation however being 
readily induecd by a trace of the red modification or bv fiiction 
The densitv and specific heat of the tetragonal foim are grt iter 
than those of the yellow 

Hcxachloicthanc is tnmorphous forming rhombic trichmc an 1 
cubic ervstels the successive changes occur at about 44 and 71 
ind arc attendeel by i decrease m density 

Telramorphism is exhibited by ammonium nitrate According to 
O la-hmann it melts at K")*!" (or at a shghth lower tempciatuie m 
its water of erystalhzition) and on cooling forms optically isotropic 
ciystals it 125 the mass becomes iloubly refracting and from 
a solution thombohedral (optic illy uniaxial) ciystals are elepo itecl 
by furthei cooling aeieiil ir rhombic crvstals arc piotlueed at 8_ S 
and at 32 4 other rhombic foims are obtained identie il with the 
product obtained bv erystallizmg at ordmarv temperatures Ihe 
levcrsc Senes of tr insformations occurs when this tin il modification 
IS belted M Bcllati anel R Romancse {/< it f hr\$t 14 p ySj 
eletermmed the elensities and specific heats of these moehhcations 
Ihe fiist and thirel transformations (reckoneel m order with in 
e reusing tempi riture of the transition point) are attended bv an 
incteasc in volume the seeoiul with i contraction the solubWitv 
follows the same diieetion increasing up to 82 8° then diminishing 
up to I2i> 6 mil then mcicasing from this te mperaturc upv ards 

Ihc phv'^sical conditions under which polymorphous modifica 
tions are prepared control the form which the substance assumes 
Wc have already seen that temperature and pressure cxtrtist 
considerable influence in this direction In the case of separation 
from solutions, either bv erv slallization or bv precipitation bv 
double decomposition, the temperature, the concentration of 
the solution, and the presence of other 10ns may modify the 
form obt lined In the case of sodium dihydrngcn phosphxic 
NaH PO, II O a stible rhombic form is obtaimd from y\arm 
solutions while a different, unstable, rhombic form is obtained 
from cold solutions Calcium carbonate separates as hex agon il 
calcite from cold solutions (below 30°), and as rhombic aragonite 
from solutions at higher temperatures , lead and strontium 
carbonates, however, induce the separation of aragonite at lower 
temperatures Prom supersaturated solutions the form unstable 
at the temperature of the experiment is, as i rule, separated 
especially on thi introduction of a cry stal of the unstable form 
and, in some casts similar inoculation of the fused substance 
is attended by'^ the sanu result Different modifications may 
separate and exist side bv side at one and the same time from 
a solution e ^ telluric acid forms cubic and monochnic cry stab 
from a hot nitric and solution, and ammonium fliiosiluate giyes 
cubit and hexagonal forms from aqueous solutions betyycen 
6° and 1 3° 

A comparison of the transformation of polvmorphs leads tti 
a twofold classification (i) polymorphs dircctlv convertible 
in a reversible manner — termed ‘ enantiotropic ” bv O Lehmann 
and (2) polymorphs m which the transformation proceeds m 
one direction only^ — termed “ monotropic ” In the first class 
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are included sulphur and ammonium nitrate , monotropy is 
exhibited by aragonite and calcite 
It IS doubtful indeed whether any general conclusions can yet 
be drawn as to the n lations between crystal structure and scalar 
properties and the relative stability of polymorphs As a 
general ruk the modification stable at higher temperatures 
possesses a lower density , but tins is by no means always the 
case, since the converse is true for antimonmus and arsenious 
oxides, siKtr iodide and some other substances Attempts to 
connect a change of symmetry’’ with stability show equalh a lack 
of geneiality It is remarkable that a great xnan\ polymorphous 
substances assume more symmetrical forms at higher tempera- 
tures, and i possible expl ination of the increase in density of 
such compounds as silver iodide, , may be sought for in thi 
theory that the formation of a more symmetrie.il configuration 
would involve a drawing together of the molecules, and conse- 
(jucntly an increase in density The insufhcicncy of this argu- 
ment howev’er, is shown by the dat i for ai-senious and anti- 
inonious oxides, and also for the poly morphs of calcium carbonate, 
the more symmetrical polymorphs having a lower density 
Mo'pho*ropv -—Many instances have Ixcn recorded where sub- 
stitution has effected a deformation m one particular direction, 
the crystals of homologous compounds often exhibiting the same 
angles between faces situated in certain zones The observations 
of Slavik (Zeit / Kryst , igoz 36, p 268) on ammonium and 
the quaternary ammonium iodides, of ] A l.e iiel and A Kies 
{Zett / Krvit , 1902, 1904, ct seq ) on the substituted ammonium 
eWorplatinites, and of G Mez {ibid ^ 1901, 315, p 242) on 
substituted ureas illustrate tins point 

Ammonium iodide assumes cubic forms with perfect cubic clcavagt 
tctramrthvl unmomum iodide is tetragonal with peifect cleavages 
parallel to {lOo} ind {001}— a ditterrnce d le to the lengthening of 
the a axes tetraethyl ammonium iodide also assumes titiagonal 
forms but does not exhibit the cleavage of the teli imethvl com 
pound whih tftrajiropvl ammonium iodide rr>stalli7<s in rhomlne 
form 1 he e(]uivdknt volumes ind topic p ir ime tt rs art tibulated 
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Troni these iigutcs it is obvious that the iirst thnt compounds 
form ii morphotropic st ru s the ((juniknt volumes exhibit a 
regnlat progression the values of x and corresponding to the a 
ixes are legularlv incieascd wluk llw. value of w corresponding 
to the r IMS renuuns pi ictically unchanijcel This points to the 
conclusion that substitution has bctn (lltcted in om of the tube 
faces Wc rnav therefore regard tht nitrogen atoms as orrnpving 
the centres of a t nine space lattice composed ol loduie atoms lx tween 
which the hvdiogcn atoms arc distributes! on the tetrihedron fact 
normals Cojihnir substitution in four hydrogen atoms would 
involvt the nushin" ipart of the lodmt atoms in four liorizontal 
dircctitins Ihe magnitude of this separation vvouhi obviously 
depend on the magnitude of the substituent gioup which may be 
so laige {in this case propyd issuthcient) as to cause unequal horizontal 
<1( formation and at the same time a change m the vcitical direction 

The measure of the loss of s\ mmetry associated witli the intro- 
duction of alkvl groups depends upon the relative magnitudes 
of the substituent group and the rest of the molecule , and Uie 
larger the molecule, the less would be the moryihotrojiie effetl 
of any particular substituent The mere retention of tlie same 
( rystal form by homologous substances is not a sufficient reason 
for denying a morphotropic effect to the substituent group, 
for, m the ease of certain .ubstances crystallizing m the cubic 
system, although the crystal form remains unaltered, vet the 
structures vary When both the crystal form and structure are 
retained, the substances are said to be isomorphous 

Other substituent groups exerase morphotropic effects similar 
to those exhibited by the alkvl ridieles, investigations have 
been made on halogen-, hydroxy , and nitro-denvalives of 
benzene and substituted benzenes lo Jaeger is due the deter- 
mination of the topic parameters of certain lialoid-derivatives, 
end, while showing that the morphotropic effects closely resemble 
those occasioned by methyl, he established the important fact 


that in general, the crystal form depended upon the onentation 
of the substituents m the benzene complex 

Benzoic acid ib psttaio tetragonal the principal axis being remark 
ably long there is no cleavage at nght angles to this axis Direct 
nitiation givts (pnntipally) w-nitiobcnzoic acul, also pseudo 
t.tiigon'il with a much sliortcr pimcipal axis Fiom this two 
ehlormtrobenzoic acids [COOHNO_ri = i 3 b and 134] may bt 
obtained These aie also ivstudotetragon il the (1 3 6 ) acid has 
nearly the same values of x and ^ as benzoic acid but w is increased 
compared with »«-mtrobcnzoic acid x and \j/ have been dimmisficd, 
vvbirtas w is much increased , the (i y 4) acid is moie closely 
rol vtcd to >« nttrobenzoie icid x md i// b( ing inru asrd w diminished 
I he results obtained for the (1 2) and (i 4) chlorbenzoic acids also 
illustrate the dependence of crystd lorm and structure on the 
mu ntatjon of the molecule 

Fht hydioxyl gioup also icscmblcs the nu thy 1 gioiip in its inorpho 
tiopic effects prodiuing inmanyciscs no chanet' in symmctiy but 
a ditmnsional increase in one diiection This holds for lunzene and 
jihenol and is supported by the obsi rv ilions of Gossntr on [ i 3 5] 
Inmtiolienzene and picrie leid (i 3 3-tJinilio 2 oxyUnzene) 
these last two substanees ibSiimc ihombic foims and piciic acid 
dilhis liom tiimtrobenzenc in liav ing w consick lablv greater 
with X and ^ slightly less A similai change in one dnoction only 
charaeteiizcs benzoic acid and salicylic acid 

The nilio gioup luhaves very sunil irly to tlic livdioxyl gioup 
Tht effect eif v trying the position of the nitio group m the inoleeulc 
is will maikcd and conclusions may be diawn is to the orientation 
of the groups from a knowledge of the crystal form a change m 
the symmetry of Ihe chemical molecule bung olten attended liy a 
loss m the syimuctiy of the eivstal 

It may be generally concluded that the substitution of alkyl, 
nitro, hydroxy], and haloid groups for hydrogen m a moletule 
(Kiasions a deformation of crystal structure in one definite 
direction, hence permitting inferences as to the configuration 
of the atoms composing the crystal , while the nature and degree 
of the alteration depends (i) upon the crystal structure of tlie 
unsubsUtuted (ompound , (2) on the nature of the substituting 
radicle, (3) on the complexity of the substituted molecule, 
and (4) on the onentation of the substitution derivative 
Isomorphism — It has licen shown that certain elements and 
groups exercise morphotropic effects when substituted in a 
compound , it miv h ippen that the effects due to two or more 
groups are nearly equivalent, and consequently the resulting 
crystal forms are nearly ulentieal This phenomenon was first 
noticed in 1822 hv h Mitseherhch, in the rase of the acid phos- 
phate and acid arsenate of potassium KH P(As)Oj, who adopted 
the term isomorfihism, ind regarded phosphorus and arsenic as 
isomorphously relateel elements Other isomorphoiisiy reliled 
elements and groups were soon jverrtived, ami it has been shown 
th It tlcme nts so related are also related chemie illy 

futlon s inv( sfig ilions of the morphotropic elteet ol tlu metils 
]iot issnim nibidmm and caesium m corabmalion with the acid 
ladicab of sulphuric and selenic acids showed that tin replacement 
of {lotessium by ruhidnim and this metal m tuin by caesium w is 
leeompanud by progressive changes m lioth pliysnal and ciystdl 
lograpiucal piopcitics such that the rubidium silt wi alvvav-- inter- 
mediate between the salts of potissium tnd cnsiutn (see table 
the space unit is taken as i pst udo hexagon il prism) 1 his f ict finds 
a paralhl m tin atomic weights of these metals 
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By t iking ippropnatc dilfeiences the following facts will b< 
obsiivtd (i) the njilieeinent of ]>otassjnm by rnbidiurn octasions 
an increase in the tejuivaknl volumes by about eight units and ol riibi 
dium by eaesuiin by about eleven units (2) icplaeement m the same 
Older is ittended by a general ineteasi in Hit three topic paraineteis, a 
gruater incitase being nn t with in the leplactment of rubidium by 
eacsiuin (3) the paiameteis x and aic alxnit equally inereastHl 
while the inciease m u is always the greatest Now consider the 
effect of replacing sulphur by selenium It wiU be seen that (1) the 
increase in equivalent volume is about /> (j (2) all tin topic paia- 
nieters arc increased (3) the greatest increase is effected m the 
parameters x and which are equally lengthened 

llitse observations admit of isady explanation in the following 
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in inner I he ordinary slructuril formula of jx)ta 3 s.ium ‘^ulphatt 15. 

K-n-s-o-k If the crystal structure bt regarded as composed of 

tlirec interpenetrating jicint systems one consisting of sulphur 
atoms the second of four tinns as many oxygen atoms and the 
lliircl of twice T.S m in> potassium atoms the systi ms lieing so irranged 
that the sulphur system is always ccntially situated with respect 
to the other two, and the potassium system so that it would affect 
tile vritical .axis then it is obvious that the replacement of i^>otassiuin 
by an element of greater ilonue weight would speciilly mere ise the 
length of w (corresjionding to the vertical axis) and cause a smaller 
increase in the hoii^ont il par line ters (x and f) moreovir the 
increments would ailvanei with the itomu weight of tlic rtpUung 
metal If on the other hand the sulphur system be n pliced by a 
eotrespondiiip' selenium system m element of higher itomie w.ighi 
it would be expected that a slight meuase would be oliseive d m the 
virtied pirameter and i greater mriease recoidexl eequally m the 
hori7ontal paiamcteis 

Muthmanii {Zeit f Kry-it , in his n se ircheson the tftiagonil 

potassium and ammonium dilndro,,(n phosj.hates ami aisenates 
found that the replacement of potassium by ammonium was atteneled 
by tin increase of about six units m tJie molecular volume and of 
phosphoius by arsenic b\ about 4 (> units In the topic jiirimeters 
the following changes weie lecoided replacement of potassium by 
immoninm was attended by a conside* aide inciease in w x ''^*1 
tiling eciuilly but only sightly increased replacement of phos 
plioviis by arsenic w is attendeel by a i onside rable increase eijually 
mxand^ while w suffered a smaller but not inconsuli r ibh inereisi 
It IS thus seen that the ordinary pi me represent ition of the structure 
ot compounds possesses i higher signifie inee than could have been , 
suggested pnor to crystallographieal res< arches 

leientit) , or approxim.tle identity , of erv stal form is not in 
Itself suflieieiit to esttbhsh true isomorphism If a substance 
deposits Itself ein the fuis of a tryst il of another substanee 
of sitnihr cry stil form, the suhstmees are probably isomorphous 
Such parallel o\ er^owths, termed epTomorphs, are veiy common 
among the potassium and sodium felspars , and K von Hauer 
has investigated i numbei of cases in which sdts exhibiting 
opisomorphism hue different colours thereby t learly demonstrat- 
ing this property of isomorphism 1 or example, eproinorphs 
of white potash alum and violet chrome alum, of white mag- 
nesium sulphate and green niekel sulphite, and of main other 
pairs of salts, have been obtained More useful is the property 
of isomorphous substanecs of forming mixed crystals, which 
arc strictly isomoqihous with their constitiunts, for all y aiiations 
in ((imposition In such 
crysLils each component 
plavs Its own part in de- 
termining the phy sical pro- 
pertus, in othir words, 
any phvsual constant of a 
mix.d crystal can be cal- 
culated as additivelv com- 
posed of the constants of 
the tw'o roTipom nts 

big 7 ri pr< '.ents the 
spivihe volumes of mixtuiei. 
ol ainnionmin aud y>ota.ssiuin 
siilpliatea th ordinitijn- 
])r(s(ntiri' sptci'ie volumes 
and Ihi absns ve the per 
ei iitagc composition of the 
mexluie Tig 8 slu^ws the 

V in ilion of refractive index 
ot mixed crystals of potash 
iliim and th ilhum alum w ith 

V in ition m composition 

In tlacse two instances the eomponent ciystdls aie miscible m all 
piojeoi tioiis but this is by no means alvv lys the ease It mav 
hippcji tint the ciystals do not foim double silts ind aic onh 
miscible m certain jiroportions Two eiscs then arise (1) the 
pioperties may be expressed as linear functions of the composition 
the terminal values luuig ujmtical with those obtained for the 
individual components and tin u lieinv a breal m the curve corro 
spondmg to the ibse nieof mixi d eiy stals or (2) sinnlai to (1) except 
th it different values must Ik assigned to the terminal values m order 
topreservecolhnearitv Fig 0 illustrates the first case the orelinates 
icprescnt specific volumes and the ibwcissae denote the composition 
of isomorphous naivtun s of ammonium and potassium dihydrogen 
phosplutes which mutually take one another up to the extent of 
20 to form homogeneous crystals the scconil case is illustrated 
m fig 10 Magnesium sulphate (orthorhombic) takes up ferrons 



sulphate (monoclinic) to the extemt of 19 %, forming isomoiphouii 
orthorhombic crystils ferrous sulphate on the other hand takes 
up magnesium sulphate to the extent of 54 % to form inonochnic 
crystals By plottmg the specific volumes of these mixed crystals 
as ordinates it is found that they fall on two Imes th« upper cone 
spondmg to the oithorhombic crystals the lower to the mmiochnic 
Erom this we ni ly coneludc float tlies< s,ilts are isoiiimorphous 
the upper line represents isomorphous crystals of st ible orthorhombic 
mignesium sulphite ind unsfabk orthorhombic ferious sulphab 
the lower line isonior 
phous crystals of •'table 
monoclinic ferrous sul 
phate and unstable 
monoclinic magnesium 
sulphate 

An important distmc 
tion separates true mixed 
crystak, and crystallized 
double Salts for in the 
latter the pioperties are 
not Imeai functions of 
flu properties of the 
components generally 
th( re IS a contraction m 
volume while the re 
tractive mdicesand other 
phv sical propel tics do 
not m gtmral obey the 
ulditive Jaw 

Isomorphism is most f^so ii”^ 
clearly discerned be- 
tween elements of 


KlhPO^ . 


Fig 9 



analogous chemical properties , and from the wide generality 
of such observ itions attempts hav c been made to form a classifica- 
tion of elements based on isomoqahous replacements The 
following tabic shows whtre isomorphism may be generally 
expected The elements an arranged in eleven series, end the 
senes arc subdivided (is indicated hv scmuolons) into groups , 
these groups exhilnt partial isomorphism with the other groups 
of the same senes (see \\ \crnst, ThtoreUcal Cheimsin) 


Serie^s i Cl Br I 1 Mn (in iierm angonates) 

2 S, Se Ic (m tellurides) Cr Mn 1e (m the acids 
H^RO,) \s Sb fm the glances MRo) 

As Sb Hi Ic (as an element) P \d (in salts) N 
P (in organic bases) 

4 Jv i\a Cs Kb Li II Ag 

5 La Ba Si lb Fe Zn Mn Mg Ki Co Cu Ci I i 

1)1 Fr A Cl Cu Hg Pb (d He In 7 n , 11 Pb 

6 \1 Fc ( r Mu Cc U (m sesqmoxidcs) 

7 Cu Ag (when monovalent) Au 

8 Pt Ir Pd Rh Ru Os, Au be Ni. Sn Ic 
y C Si la Zr Ih Sn be fi 

10 fa Cb (M.) 

11 Mo \\ Cr 


For a ell talk (1 compirison of flu isomorphous relations of flu 
(k mi nts the reader is referred to I’ von Groth Chemical Cnefat 
l'ygraf>h\ Kcleieiice may also bo made to Ida breund The Stt d\ 
of Lhcmital Lomf>ostUo)i and to the dnnual Reports of the Lhenical 
^oitety lor it>o8, p 258 


BiBLiOGRxriiv -Hiv/ciiv F Iloefer Jltstoire dt la chimii (2nd 
I'd i8f>e> j 8 (> 9 ) Heimann Kopp Ocschuhte dtr Lhemu (iSCg) 
I nt cukeluujt clcr Clumu ni d neiienn Zcit (1S71-1S74) L von 
Meyer Geschuhte der Lhemie (yni od 190s Eng trins) A 
Taiknburg J ntu ickelmigsf^etchuhU der i hemie (4th td 1007) A 
St in^i Die Zeitaliei do Chenne (nyob) Hefeituee may ilso be 
m ado to M M J* ittison Mini lIistor\ ij Clumual T I touts eii d Lau. s 
(1907) Ida Fieiind ^titd\ of Chcuinal Compo’^ition (11)04) 1 1 

ihoipt Essa\s 1)1 Hisio)iral Chemtshy (2nd cd 1902) See also 
the articK Aci HKvia 

Prtntiples and Physical \\ Ostwald P)t»tiples of Inorgauit 
Chemistry (3rd tug exi 1908) Otillnits of (icimii Choatsliy 
I thilituh lit) allgcincineii C hemu W Nernst 7 fii< tdi'-i he Chcmie 
( jth cd 1007 Ln^ trans ^ J H van t Hoff 1 citioes on Theoretical 
and Ph\sical GhiW)sh\ J \A alkcr Inlrodvrfion to Phvsi al Cheinishy 
(4th tel loo"^ H f Tones Outlines of Physical Chemistry {iqo^) 
J3 Mondekeff Principles of Chemistry (3rd cd 1905) 

/MorgiTMtc — Roscoe and Schoilcmmcr Inorganic Chemishs ( ud 
od ton metals nioi? Mitals 1007) R Abigg llantltiuh der 
nnorgnmschen Chumc Cmelm Kraut Handhuch der am luviischen 
( hemte O Dammi'r IJandbuch der anoroamschen Chemte H 
Movssan Chimte minlrale 

Organic --P Heilstein Handhuch der organtsrhrn Chernic M M 
Richter Lexikm der hohlenstoffveil mdungen (these an pnmanly 
works of reference) \ Mover and P H Jacobson Lehrhioh der 
orpanischen Ch$m%e , Richter- Anschutz 0) gamsche Cheme {\iXh , 
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vol 1, igo9 Eng trans ) G K Schmidt kurzes Lehrbuch der 
orgamschen Chemie , A. Bemthsen Orgamsche Chemu (Eng trans ) 
Practical methods aie treated in Ltssar-Cohn Arbettsmethoden fur 
orgamsch chentische Lahoratonen (4th ed 1906-1907) Select chap 
ters are treated m A Lachmann bpint of Or game Chemistry, J JB 
Cohen Organic Chemistry (i()oH) A W Stewart Recent Advances in 
Organic C hemistry (1908) and m a senes of pamphlets issued since 
1896 with the title ^ammlung chemischer und chermsch-technischer 
Vortrage 

Inahtical — For Blowpipe Analysis L F Plattner Rrobtrkunst 
mit dem I othrohr For General Analysis C R Fusenius Quahta 
tive and Quantitative Inalysis Eng trans by C h Cravens {Qualita- 
tive 1887) and A 1 Cohn {Quantitatiu 1903) F P Ireadwell 
Kurzes I ehibiii h di r analvtischen Chemie {icjO'i) F Julian Textbook 
of Quantitatiie Chemical Analysts (1904) A tlissen Ausgewahlte 
Methnden do anahtischen Lhemis (1901-100^) W Crookes, Select 
Methods in Chemical Analysis (1894) Volumetric Analysis 
F Sutton Systematic Handbook of I olumetric Anahsis (1904) 

F Mohr J ehibtich der chemisch-analvtisihen htrirmethode (i8€>6) 
Organic Analysis Hans Mever Anal\se und Konstitulionsermittlung 
orgamscher I erbindun^m (1909) Wilhelm Vanbel Die phystkaltschen 
und chemischen Mithodiii dtr ejuantUativen Bestimmung organist her 
\ erbindungen For the historical dt velopment of the proximate 
analysis of organic compounds see M F II Dennstedt Dierntwiike- 
lung der organischen Elementaranah se (1899) 

/ ncyclopaedias — The early dictionaiics of Muspratt anel Watts 
art out of date , there is a later edition of the latter by H h Morley 
anti M M P Muir A I adenburg Jlandivortcrhuch der Chemie 
A Wurtz Diciumnaiie de chtmie and F Selmi Lnctclopedia di 
ihimica art more valuable the latter two arc kept up to date by 
annual supplements (C E ”') 

CHEMNITZ (or Kemnit?), MARTIN (i522-i«;86), German 
Lutheran theologian, third son of Paul Kcmnitz, a t loth-worker 
of noble extraction, was born at Trcucnbrietzen, Brandenbuig, 
on the 9th of November 1522 Left an orphan at the age of 
eleven, he worked for a time at his father s trade A relative at 
Magdeburg put him to school there (1539-1 542) Having m ide a 
little money by teaching, he went (154O to the university of 
Frankfort-on-Oder , thence (1545) to that of Wittenberg Here 
he heard I uther pre ich, but was more attracted by Melanchthon, 
who interested him in mathc main s and astrology Melanchthon 
gave him (1547) an introduc turn to his son-in-kiw, Georg Sabinus, 
at Komgsberg, where he was tutor to some Polish youths, and 
rector (1548) of the Kneiphof school Tie piactised astrology , 
this recommended him to Duke Albert of Prussia, who made him 
his librarian (1550) He then turned to Biblical, patristic and 
kindred studies His powers were first brought out in contro- 
versy with Osiander on justifcation by faith Osiander, main- 
taining the infusion of Christ’s righteousness into the believer, 
impugned the I utheran doc trine of imputation , Chemnitz 
defended it with striking ability As Duke \lbert sided with 
Osiander, C hemnitz resigned the lihr inanship Returning (1 55 1) 
to Wittenberg, he lectured on Melanchthon s Loct C ommunes, his 
lectures forming the basis of his own Loci Theologm (published 
posthumously, i5c)i), which constitute proljablv the best ex- 
position of Lutheran theology as formulated .ind modified by 
Melanchthon His lectures were thronged, and a university caicer 
of great influence lav before him, when he accepted a call to become 
coadjutor at Brunswick to the superintendent, Joachim Morlin, 
who had known him at Komgsberg He removed to Brunswick 
on the 15th of December 1554, and there spent the remainder of 
his life, refusing subseejuent offers of important oflices from 
various Protestant princes of Germany / ealous in the duties of 

his pastoral chirge, he took a leading part in theological con- 
troversy His personal influence, at a critical period, did much to 
secure strictness of doctrine and compactness of organization 
in the Lutheran Church Against C rvpto-( alvinists he upheld 
the Lutheran view of the eucharist in his RepeMto same doctrinal 
de Vera Praesentia (1560, in German, 1561) To chiik the 
reaction towards the old religion he wrote several works of great 
power, especially his Theologiae Jesuitarum praectpua capita 
(1562), an incisive attack on the principles of the society, and the 
Examen concilti Tndentnn (four parts, 1565-66-72-73), his 
greatest work His Corpus doctnnae Prulentcutn (1567), drawn 
up in conjunction with Morlin, at once acquired great authonty 
In the year of its publication he became supenntendent of 
Brunswick, and in effect the director of his church throughout 
Lower Saxony His tact was equal to his learning In conjunc- 


tion with Andrea and Selnecker he induced the Lutherans of 
Saxony and Swabia to adopt the formula Concordiae and so 
become one body Against lax views of Sociman tendency he 
directed his able treatise De duabus nalitrts in Christo (1570) 
Resigning office in infirm health (1584) he survived till the 8th of 
April 1586 

Lives ot Cluninitz arc numerous eg by J Gasmerus (1588) 
T Picssel (1862) ( G H I entz (i860) H Hachfeld (1867) H 
Schmid m J J Herzog s Realencyklopddie (1878) J Kunze m A 
Hauck s Realencyklop fiir prot Theol und Ktrche (1897) that bv 
Hausk m I Goschler s Did encydopHique de la thhd cath (1858) 
gives i Roman t atholic vi( w (A Go*) 

CHEMNITZ, a town of Germany, in the kingdom of Saxony 
the capital of a governmental district, 50 m W S W of Dresden 
and 51 S E of Leipzig by rail Pop (1885) 110,817, (1895) 
161,017, (1905) 244,405 It lies 950 ft above the sea, in a 
fertile plain at the foot of the brzgebirge, watered by the 
river Chemnitz, an affluent of the Mulde It is the chief 
manufacturing town in the kingdom, ranks next to Dresden 
and I eipzig m point of population, and is one of the principal 
commercial and industrial centres of Germany It is well 
provided with railwav communication, being directly connected 
with Berlin and with the populous and thriving towns of the 
Erzgebirge and Voigtland Chemnitz is m general well built, 
the enormous development of its industry ami commerce having 
of late years led to the laying out of manv fine streets and 
to the embellishing of the town with handsome buddings Ihe 
centre is occupied by the market square, with the handsome 
mcdiev^al Rath uis, now superseded for munic ipal business b\ a 
modern building in the Post-strasse In this square are monu 
ments to the emperor \\ ilham I , Bismarck and Moltkc The 
old inner town is surrounded bv pleasant promenades, occupying 
the site of the old fortifications, and it is bc\ond these that 
industrial (.hemnitz hes, girdling the old town on ill sides with a 
thick belt of streets ancl factories, and ramifv mg far into the 
country Chemnitz his eleven Protestant churehes, among 
them the ancient Gothic church of St James, with a fine porch, 
and the modern churc hes of St Peter, St Nichol is and St M irk 
There arc also a svnigogue ind chapels of v inous sects The 
industry of Chemmt/ has gained for the town the nime of 
“Saxon Manchester’ First in importance are its locomotive 
and engineering works, which give employment to some 20,000 
hands in cjo factories Next come its eotton-spinning, bosun, 
textile ancJ glove manufactures in which a large tr ick is done 
with (jreat Brit tin and the United States It is also the sett 
of considerable dy'eworks, bkachworks, chemical and woollen 
factories, and produces leather and str ips cement, sm ill e chicles 
wire-woven goods, carpets, beer and bricks The town is well 
provided with technical schools for training in the various 
industries, including commercial public, economic ancl agri- 
cultural schools, and has a chamber of commerce I here arc 
also industrial and histone il museums, and collections of punt- 
ing and natural history Ihe local commumcations are main- 
tuned by an excellent clectiic tramwiv system To the north- 
west of the town is the Gothic church of a former Bene die tine- 
mcmivstery, dating from 1514 1525, with a tower of 1S97 
Chemnitz is a favourite tourist centre for excursions into the 
F'rzgebirge, the chain of mountains separating Saxony from 
Bohemia 

Chemnitz (Kaminizi) was originally^ a settlement of the 
Sorbian Wends and became a market town in 1 143 Its muiucip.il 
constitution dates from the 14th cenlurv, and it soon became the 
most important industrial centre in the mark of Meissen A 
moncjpolv of bleaching was granted to the town, and thus a 
consicierahle trade m woollen and linen yarns was attracted to 
Chemnitz , paper was made here, and in the 16th century the 
manufacture of cloth was very flourishing In 1 539 the Reforma- 
tion was introduced, and in 1546 the Benedictine monastery 
founded about 1136 by the emperor Lothair II about 2 m north 
of the town, was dissolved During the Thirty Years’ War 
Chemnitz was plundered by all parties and its trade was com- 
pletely ruined, but at the beginning of the i8th century it h id 
begun to recover Further progress m this direction was made 
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during the 19th century, especuillv <ifter 18-^4 when Saxony 
joined the German Zollverein 

Sec Z 611 ncr Ge'ichiLhte der Fahnk- und Handelsstadt Chemnitz 
(1891) , and Straumer, Die I abrik und Handelsstadt Chemnitz (1892) 

CHEMOTAXIS (from the stem of “ chemistry ” and Gr 
arrangement), a biological term for the attraction exercised on 
living or growing organisms or their members bv chemical 
substances , e ^ the attrac tion of the male cells of ferns or 
mosses by an organic acid or sugar-solution 

GHENAB (the Greek Acc sines), one of the “ Five rivers ” of the 
Punjab, India It rises in the snowy Himalayan ranges of 
Kashmir, enters British territory in the Sialkot district, and flows 
through the plains of the Punjab, forming the boundary between 
the Rechna and the Jech Doabs Finally it joins the Jhelum 
at Trimmu 

The CiirNAB Colony, resulting from the great success of the 
( henab ( anal in irrigating the desert of the Bar, was formed out 
of the three adjacent districts of (lUjranwala, Jhang and 
Montgomery in 1892, and contained in 1901 a population of 
791,861 It lies in the Rcchna Doab between the ( henab and 
Ravi riycrs in the north-east of the Jh mg district, and is designed 
to include an irrigxted area of 2^ million acres The Chenab 
canal (opened 1887) is the largest and most prohtable per- 
ennial canal in India Ihe principal town is Lv allpur, called after 
Sir J Broadwood Lyall, lieutenant-gov ernor of the Punjab 1887- 
1892, which giyes its name to a district created in 1904 

CHENEDOLLfi, CHARLES JULIEN LIOULT DE (1769-1833), 
French poet, was born at Virc (( alyados) on the 4th of November 
1769 He early showed a yocation for poetry, but the outbreik 
of the Reyolution temporanl) diverted his energy Emigrating 
in 1791, he fought two campaigns in the armv of Condo, and 
eyentually found his wav to Hamburg, where he met Antoine de 
Riv^arol, of whose brilliant conyersition he has left an account 
He also visited Mme de Stul in her retreat at ( oppet On his 
return to Pins in 1799 he met Chateaubriand and his sister 
lucilc (Mme dc ( lud), to whom he became deeply attached 
\fter her death in 1804 Chcnedolle returned to Normandy, 
where he married and became cventiully inspector of the 
icademv of Caen (1812-1832) With the exception of oc casional 
visits to Pans, he spent the rest of his life in his natiye province 
He died at the chateau de Coisel on the end of December 1833 
He published his Genie de Vllomme in 1807, and m 1820 his 
l^iudis poettques, which had the misfortune to appear shortly 
after the Meditations of Lamartine, so that the author did not 
receive the credit of their real originality Chcnedolle^ had manv 
svmpathies with the romanticists, and was a contributor to their 
organ, the Muse franfaise His other works include the Esprit de 
Rivarol (1808) in conjunction with F J M Fayolle 

The vvoilvs of ( hcrudolk were iditvcl m 1864 bj Saintc Bciuc 
wlio drew ])ortraits of him m his C hatiaubriaud et son gyoupe and m 
in irticlc contrdiulcd to the Revue des deux, mondes (June 1849) 
Slc also F He 11 iiid Dtude hiographique el hthraire sue Chinedolli 
(1857) Cazin \otue sii) ChSiudolle (i^Cxq) 

CHENERY, THOMAS (1826-1884), English scholar and editor 
01 The Times, was born in 1826 at Barbados He was educated at 
Fton and Cams College, Cambridge Haying been called to the 
bar, he went out to Constantinople as The Times correspondent 
just before the Crimean War, and it was under the influence there 
of Algernon ^mythe (afterwards Lord Strangford) that he first 
turned to those philologicd studies in which he became eminent 
After the war he returned to I onclon and wrote regularly for Ihe 
limes for many \ears, eyentually succeeding Delane as editor in 
1877 He was then an experienced publicist, particularly well 
yersed in Oriental affairs, an indefatigable worker, with a rapid 
and comprehcnsiye judgment though he lacked Delane’s 
intuition for public opinion It was as an Orientalist, howeyer, 
that he had meantime earned the highest reputation, his 
knowledge of Arabic and Hebrew being almost unriyalled and his 
gift for languages exceptional In 1868 he was appointed Lord 
Almoner’s professor of Arabic at Oxford, and retained his 
position until he became editor of The Times He was one of the 
company of reyisers of the Old Testament He was secretary for 
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some time to the Royal Asiatic Society, and published learned 
editions of the Arabic classu The Assemblies of 4l-llartri and of 
the Machberoth Ithiel He died in I ondon on the nth of 
February 1884 

CHENG, IsCHENG or Ischiano (Ger Scheng), an ancient 
Chinese wind instrument, a primitive organ, containing the 
principle of the free reed which found apphcvtion in the accordion, 
concertina and harmonium Ihe cheng resembles a te i-pot 
filled with bamboo pipes of graduated lengths It consists of a 
gourd or turned wooden reieptade acting as wind restrvoir, in 
the side of which is mserted an insufflation tube euived like a 
swan’s neck or the spout of a tea-pot The cup-shapid reservoir 
IS closed by means of a plate of horn pierced with seventeen round 
holes arranged round the edge in an unfinished cin le, into which 
fit the bamboo pipes The pipes are ( y lindru al as far as thev are 
visible abov'e the plate, but the lower end inserted in the wind 
reservoir is cut to the shepe of a beak, somewhat like the mouth- 
piece of the clarinet, to rei cive the reed ihe construction of the 
free reed is very simple it consists of a thin plate of mt tal — gold 
according to the Jesuit missionary Joseph Amiot ‘ but brass m 
the specimens brought to h uropc — of the thickness of ordinarv 
paper Jn this plate is cut a rectangular flap or tongue which 
remains fixed at one end, while at the other the tongue is filed so 
that, instead of closing the aperture, it passes freclv through, 
vibrating as the air is forced through the pipe (see I‘kh--Rffd 
Vibrator) I he metal plate is fastened with wax longitudinally 
across the diameter of the beak end of the pipe, a little laver of 
wax being applied also to the free end of the vibrating tongue for 
the purpose of tuning b\ adding weight and impetus \bout 
lialf an inch above the horn plate a small round hole or stop is 
bored through the pipe which speaks only when this hole is 
covered by the finger A longitudinal aperture about an inch 
long cut in the upper end of the bamboo pipe serves to determine 
the length of the vibrating column of air proner to respond to the 
vibrations of the free reed I he length of the bambex) above this 
Ofiening is purely ornamental, as are also four or five of the 
seventeen pipes which have no reeds and do not speak, being 
merely inserted for the jiurjioses of symmetry in design The 
notes of the cheng, like those of the concertina, spevk either by 
inspiration or expiration of air, the former being the more usual 
method Mahillon states that performers on the cheng m (.hina 
are rare, as the method of plivmg bv inspiration induces in- 
flammation of the throat - Amiot, w ho giv es a descnjition of the 
instrument with illustrations showing the construction, states 
that in the great Chinese encyclopaedia Eulh-\a articles 1 u and 
Ho, the \u of ancient China was the large cheng with nineteen 
free reeds (twenty-four pipes) and the Ho the small cheng with 
thirteen reeds or seventeen pipes described in this article The 
compass of the latter is given by him as the middle o< tave with 
chromatic intervals the thirteenth note giving the octave of the 
first Malullon giv es the compass of a modern cheng as follov\s 



E F F Chladni,® who examined a cheng sent from Cluna to Herr 
Muller, organist of the church of St Nicholas, Leipzig, at the 
beginning of the 19th century, gives an excellent description of 
tht instrument reproducing in illustration a plate from Giuho 
herrarios work on costume^ Mullers cheng had the same 
compass as Mahillon s C hladm’s article was motiv ed bv the 
publication of an account of the exhibition of G J Grenie s 
Orgue expresstf, invented alxiut 1810, in the Conservatoire of 

* Mimoitc SKI la nmsiqtu dts Chniuis (Pans 1779) pp 7S nul s, 
pi \i or Mdiiotre stif les C hinots tome \i pi \i 

’ Catalogue descriptif vol n (Ghent 1896) p 91 also \ol 1 
(1880) pp 29 44 154 

* AVcitcre Nachncliten von dem ehmcsischcn Blasmstiu 
mente Tseheng odor Tschiang in ■Hlgemeine musikalische Ztitung 
(Lcipzic 1821) Bd xxin No 22 pp 369 37411^09 and illustration, 
appendix 11 

* 11 Costume anticho e modento (Mi\an 1816) pi 60 ^ol 1 
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Pans ^ Greni^’g invention, perfected by Alexandre and Debam 
about 1840, produced the harmontium Kratzeiiitcm (see under 
Harmonium) of St Petersburg was the first to apply the free 
reed to the org\n m the second hilf of the i8th century In- 
ventions of similar instruments, which after a short life wcie 
relegated to oblivion, followed it the beginning of the i9tli 
century An interesting reproduction of a Persian clieng dating 
from the loth or nth century is to be seen on a Persian vase 
described and illustrated together with a sh<iwm in the Gazette 
archedogtque (tome x , 1886) (K S ) 

CH^N-HAI [Chinh ii], a district town of ( hina in the province 
of (heh-knng, at the mouth of the Yung-kinng, 12 m NF 
of Nmgpo, m 29° 58' N , 12 1® 45' F It lies at the Wt of a hill on 
a tongue of land, and is partly protected from the se<i on the N 
by a dike about 3 m long, composed entirely of large blocks of 
hewn granite The walls are 30 ft. high and 3 m in circumfer- 
ence The defences were formerly of considerable strength, and 
included a well-built but now dismantled citidel on a precipitous 
cliff, 250 ft high, at the extremity of the tongue of land on which 
the town is built In the neighbourhood an engagement took 
place between the English and Chinese m 1841 

CHENIER, ANDRI: DE (1762-1794), French poet, was bom at 
Constantinople on the 30th of October 1762 IIis father, Louis 
Chenier, a n<ative of Languedoc, after twenty vears of successful 
commerce in the Levant as a cloth-merch int, was appointed to a 
position equivalent to that of French consul at Constantinople 
His motlier Elisabeth Santi-Ivomaca, whose sister was grand- 
mother of A Thiers, was a Greek When the poet was three 
years old his father returned to France, and subsequently from 
1768 to 17715 served as consul-general of France m Morocco Tlie 
famiH , of which Andr6 was the third son, and Mane-Joseph (see 
below) the fourth, remained m France and alter a few vears, 
during which Andre ran wild with “ Li tante de Carcasonne,” he 
distinguished himself as a v erse-transUtor from the classus at 
the ( olli'ge de Navarre (the school in former d lys of Gerson and 
Bossuet) m Pans In 1783 he obtained a cadetship m i French 
regiment at Strassburg But the glamour of the military life 
was as soon exhausted bv Chenier as it was !)\ Coleridge He 
returned to Pans before the end of the year, was well received by 
his familv, and mixed in the cultivated circle which frequented 
the stlon of his mother, among them Lebrun-Pmdard, Lavoisier, 
Lesueur, l>irat, Parmy, and a little later the painter David lie 
was already a poet by predilection, an idyllist and steeped in the 
classical archaism of the time, when, m 1784, his taste for the 
antique was confirmed by a visit to Rome made m the company 
of two schoolfellows, the brothers Trudame From Naples, ifter 
visiting Pompeii, he returned to P ins, his mmd fermenting with 
poetical images and projects, few of which he was destined to 
realize For nearly three >cars, however, he was enabled to 
study and to experiment m verse without anv active pressure or 
interruption from his family — three precious vears m which the 
first ph ise of his art as i writer of id) 11s and buculus, imitated to 
a large < \tcnt from Fhcocritu*, Ikon and the (.reck anthologists, 
was elaborated Among the poems wntten or at least sketchecl 
during this period were L'OanHys, V 4vens,h, Tm Jeum Malade, 
BuLchus, Luphrosine and T a Jeune 2 areulint , the 1 ist a synthesis 
of his purest manner, mosaic though it is of reminiscences of at 
least a dozen classical poets As in glyptic so m poetic art, the 
Hellenism of the time vv as decadent and Alexandrine rather than 
Attic of the lx;st period But Chdnier is always far more than an 
imitator I a Jenne Tarrntine is a work of personal emotion and 
inspiration The colouring is that of cl xssic mv thologv , hut the 
spiritual element is as individual as that of anv clissu-il poem by 
Milton, Gray, Kelts or lennvson Apart from his idvlls and his 
elegies, Chemer also expe nmented from early \ outh m didactie 
and philosophic verse, and when he commenced his Ilermcb in 
178^ his ambition was to condense the Encvclopedte of Diderot 
into a poem somewhat after the manner of Lucretius This poem 
was to treat of man’s position in the Universe, first in an isolated 
state, and then in society It remains fragmentary, and though 
’ See lllg mtis Zt (Leipzig, 1821) Bd xxm Nos 9 and 10 pp 
113 and 149 ct secj 


some of the fragments are fine, its attempt at scientific exposition 
approximates too closely to the manner of I^rasmus Darwin to 
suit a modern car Another fragment called V Invention sums 
Chenier’s Ars Poetua in the verse “ Sur des pensers nouveaux, 
faisons des vers antiques ” Snzanne represents the torso of a 
Biblical poem on a very large scale, in six cantos 

In the meantime, Andre had published nothing, and some of 
these last pieces were m fact not yet wntten, when in November 
1787 an opportunity of a fresh career presented itself 1 he new 
ambassadew at the court of bt James’s, M de la Luzerne, was 
connected in some way with the Chenier family, and he offered to 
take Andre with him as his setrelary Ihe offer was too good to 
be refused, but tine poet hated himself on the banks of the fiere 
Tamise, and wrote in bitter ridicule of 

Ccs tiif’l us 

Nation tonic a vpiuIil, A qui pent li pavci 

Dc contrdc cn conticc allant an moiuk (iitici 

OfTni sa joic ignoblt ct son fastc grossici 

He seems to h ive been interested m the poclie diction of Milton 
and Ihomson, and a few of his verses are remotely inspired bv 
Shakespeare and Gray To say, however, that he studied 
English literature w ould be an exagger ition 1 lie cv cuts of 1 789 
and tlie startling success of his youngi 1 brother, Muic-Joscph, 
as political playwright and pamphleteer, concentrated all his 
thoughts upon France In April 1790 he lould stand London no 
longer, and once mure joined his parents at Pans in the rue 
de Clery 

The France that he plunged into with such impctuusitv was 
upon the verge oi anarehy strong constitutionalist, ( hi^nier 
took the view that the Revolution was alre ady complete and that 
all that remained to be done w is the inaugur ation of the rc ign of 
law Moder.ate as were his views and disinterested as were his 
motives, his taetics were passionatcl) and dangerousl) aggressive 
From an idylhst and clcgist we find him suddenly transformed 
into an unsparing master of poetical sitirc His piuse Avti an 
peuplc framaii (August 2\, 1790) w as followed by the rhetorical 
fm de patime, a somewhat dcclamatorv moral ode addressed 
“A Louis David, peintre ’ In the me aniline he orated at the 
Feuillants Club, and contributed fuqucntly to the Journal de 
Parts fiom November 1791 to Jul\ 1793, when he wrote his 
scorching lamhfs to Collot d Ilcrlxns, Sur Its Snisses revokes dn 
regiment dc Chateaiivieux 1 he lotJi of August uprooted his p artv , 
his paper and his friends, and the man igcment of relatives who 
kept him out of the way m Noimandy alone s ivcd him frona the 
massacre of September In the month following these events his 
democratie brother, I\larie- Joseph, had entered the Convention 
Andre s sombre rage against the course of events found vent m 
the line on the Maenads cvho mutilated the king s Swiss Guard, 
and m the Ode a Charlotk Corday congratulating Frmcc that 
“ Un scelerat de moms rampe dans cette fangc At the express 
request of Malcsherbes he furnished some arguments to the 
materials collected for the defence of the king \fter the execu- 
tion he sought a secluded retreat on the Plate in de Satorv it 
Versailles and took exert isi after nightf all Then he wrote the 
poems inspired by Fanny (M me Laurent Leeoulteux), including 
the exquisite Ode a Versailles, one of his freshest, noblest and 
most vtaricd poems 

His solitary hfe »t Versailles lasted ne^rlv a vear On the 7th 
of March 1794 he was taken at the house of Mme Piscatory at 
Passy Two obscure agents of the committee of public safety 
were m search of a marquise who had tlown, hut an unknown 
stranger was found m the house and arrested on suspicion 
This was Andre, who had come on a visit of sympathy lie was 
taken to the Luxembourg and afterwards to Saint-Lazare 
During the 140 davs of his impnsonment there he wrote the 
marvellous lambes (in alternate lines of 12 and 8 syllables), which 
hiss and stab like poisoned bullets, and which were transmitted to 
his family by a venal gaoler There he wrote the best-known of 
all his verses, the pathetic Jeune captive, a poem at once of 
enchantment and of despair Suffocating m an atmosphere of 
cnieltv and baseness, Ch^ier’s agony found expression almost to 
the last in these murderous lambes which he launched against the 



CHENIER, M.-J, B. DE 


Convention Fen davs before the end, the p^unter J B Suvce 
executed the well-known portrait He might liave been over- 
looked but for the well-meant, indignant officiousness of his 
father Maric-Joseph had done his bci>t to prevent this, but he 
could do nothing more Robespierre, who was himself on the 
brink of the volcano, rememliered the venomous sallies in the 
Journal de Pans At sundown on the 2 sth of J u^y 1 794, the very 
day of his condemnation on a bogus chugc of conspiracy, Andre 
C h^nier was guillotined 1 he record of his last moments by La 
Touche IS rather melodramatic and is certainly not above 
suspicion 

Incomplete as wis his career— he was not quite thirtv-two — 
his hfe was cut short m a crescendo of dl its nobler elements 
Exquisite as was already his susceptibihty to beauty and his 
mastership of the rarest poetic material, we cannot doubt that 
( henicr was pri paring for still higher flights of lyric passion and 
poetic intensity Notlung that he had yet done could be said 
to compare in promise of assured greatness, with the lambts^ the 
Odes and the Jeuue ( apitve At tlie moment he left prai tically 
nothing to tell the world of lus transcendent ginius, and his 
reputation has had to be retrieved from oblivion page by page, 
and almost poem by poem During his lifetime only his Jeu 
de paume (1791) and Hvmne sur la .Smivjw (1792) lud been 
given to the world Ihe Jtiine Captive appeared m the Decade 
phdosophtqtie, Jan 9, 17915, La jeune Tarentine in the Mercurt 
of Mar< h 22, 1801 Chateaubriand quoted three or four passagt s 
in his Creme du chrisliantsme Fayette ind Lefeuvrc-Deumicr 
also gave a few fragments , but it was not until 1819 tltat a 
first impi rfoct attempt was m ide bv H de D 1 ouche to < ollect 
the poems m a substantive volume bince the appearance of the 
edttta pnneeps of Clxmer’s poems m La Touche s volume, many 
addition il poems and fragments have been discovered, and an 
edition of tlie complete works of the poet, collated with the MbS 
bequevthed to the Bibhotheque Nationaie bv Mme Ehsa de 
( hemer m 1892, has been edited bv Paul Dimoff and published 
by Delogr.ave During the same period the critical estimates 
of the poet liave fluctuUed in a truly extraordinary manner 
bainte-Heuve in his laUeau of 1828 sang the prais-es of Chenier 
as an heroic forerunner of the Ronuintic movement and a 
precursor of Victor Hugo Chenier, he said, h.ul inspired and 
determined ” Romanticism This suggestion of modemitv in 
t h^nu r was echoed by a i horus of critics who worked the idea 
to death , in the meantime, the standard edition of ( hemer s 
works was being prepared bv M Bcci| de Fouquicres and was 
issued m 1862, but rearranged and greatly improved bv the 
editor in 1872 The same patient investigator gvve his \cw 
Documents on Andre Chenier to the world in 187^5 

In the second v olume of La k le luteraire Anatole France 
contests the the«r> of bainte-Bcuve tar from being an initiator, 
he muntains that Cheniers poetry is tlac last expression of an 
txpinng form of art. His matter and l,is form belong of right 
to the classic spirit of the 18th centurv^ He is i contemporary, 
not of Hugo .ind Leconte de lisle, but of buard and Morellet 
M Faguet sums up on the side of M France m his volume on the 
i8th century (1890) Chinier’s real disciples, according to the 
latest view, are Leconte de Lisle and M de Heredia, niosantes 
who have at hcvirt the cult of antique and pagan Ixautv of 
“ pun art ” and of objective poetry ” Hcreffia himself 
reverted to the judgment of Sainte I^uve to the effect that 
Chenier was the first to make moviern verses, and he adds, 
“ 1 do not know in the hrench langii ige a more exquisite fragment 
than the three hundred verses of the Bucoltquis ’ Chenier’s 
influence has been spei 1 illv remarkable in Russia, where Pushkin 
imitated him, Kogloff translated la Jeune Captive La Jtune 
Tarentine and other famous pieces, while the cntic Vesseluvsky 
pronounces “ 11 a r^tabh k Ivrisme pur dans h po sie fran^aise ” 
I he general hrench verdict on his work is in the maua well 
summed bv Monllot, when he sajs that, judged by the usual 
tests of the Romantic movement of the twenties (love for strange 
hteratures of the North, medievalism, novelties and experiments), 
Chenier would inevitably hav e been excluded from the cenacle of 
1827 On the other hand, he exhibits i decided tendency to 
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the world-ennui and melancnoiy wmch was one of the earlier 
symptoms of the movement, and he has expenmen ted in French 
verse m a manner which would have led to his excommunication 
by the tyjucal performers of the i8th centurv W hat is umver 
sally admitted is tliat Chenier was a very great artist, who like 
Ronsard opened up sources of poetry m France wluch had long 
seemed dried up In England it is easier to feel his attraction 
than that of some far greater rejiuttitions m 1 rench poetry, for, 
rhetoncal though he nearly alvvavs is, he >ft reveals something 
of that quality wluch to the Vorthern mind lias alv^ays been of 
the very essence of poetry, that quality which made Sunte- 
Beuve say of him that he was the first great poet “personnel 
et reveur ’ m Prance since l.a I ontaine Ihs diction is still verv 
artificial, the poetic diction ot Dehllc transformeal m the direction 
of Hugo, but not very much On the other h tnd, his descriptive 
power in treating of nature shows far more art than the I nanin 
school ever attained His love of the woodland and his pohtic-al 
fervour often remind us of Shellcv , and his ddicatc percejition of 
Hellenic beauty, and the perfume of Greek IcgtmJ, give us 
almost a foretaste of Keats For these reasems, imong others, 
Ch^mer, whose art 1, destined to so many vie issitudes of criticism 
m hix ovm country, sctms assured among I nglesh readers of a 
place among th< Dii Majores of PTench poetry 

the Chenier liter itiire of late years ha;s lx come tnormous His 
late has beta eomnitiBoratcel m nurac runs plays j)itturL > and poems 
notably in the hut epilogue of Sully Piudhoinrat the sulhi ot \ de 
\igliy the delieale statue by rutch in tlit Luxembourg and the 
wi( 11 known portrait m thecentie of the I ast J)ivs ol the Terror 
Ihe best edilioas are still those ol Hecej de 1 onijtudres (Pans 1862 
1872 and 1881) thougli tliesi ire now sui^pkinentetl by tliose ot 
I Molind (2 vols 1889) and K (uullard (2 voLs 1899) (i ) 

CH6NIER, MARIE-JOSEPH BLAISE DE (1764-1811) Preneh 
poet, dramatist and politician, younger brotlier of Sndrt de 
(hcnicr, was bom at Constantinople on the nth of Februarv 
1764 ' He was brought up at Carcassonne, and educated in 
Paris at the College dc Nav arre Lntenng the armv at seventeen, 
he left It two years afterwards , and at nineteen he produced 
4 zemtre, a two att drama t^acted in 1786), and Ed^ar ou le page 
suppose, i comedy (acted m r7Ss), which were failures IBs 
Charles I\ was kept back for nearlv two years bv iht ctnsor 
ChCnier alUicktd the (cnsorship in three pomj^ilets, and tin 
commotion aroused by the controversv raised keen mterest in 
the piece W hen it was at last produced on the 4th of November 
1789, It achieved an immense success, due in p.irt to its political 
suggestion, and in part to Talma s m.ignihcent impersonation of 
Charles I\ ( imillc Desmoulins said tKit the puce had done 
more fur the Revolution than tlie davs of Octoljcr, and a con- 
temporary mcnioir-writer the marcjuis de Fermre, says that 
the audience came awav ‘ ivrt dt vengearee et tourmente d une 
sc>if de sang ’ 1 he performanee was the occasion of a split among 
the aetors of tlie ( omc die Pran^ use, and the new the itre m the 
Pains Royal, established b\ tlie dissidents, was inauguraUd 
with Henri VIII (1791), generally recognized is ( hemer s 
masterpiece, Jtan (.alas, on lecoU dts jugts followed m the 
same year In 1792 he produced his Caius GracJius, which was 
even more rvvolutionarv in tone thin its predecessors It was 
neverllwUss prose rilxd in the next vear at the instance of the 
Montagnard deputy \lhiLte, for an anti-anarchical hemistich 
(Dcs lois. et non dn sang /) , Eemlon (1793) was suspended ifter 
a few representations , and m 1794 lus Timoleon, set to Ltienne 
Mchul s musH , was also proscrilxd This puce was played 
aftei the fall of the lirror but the fratricide of J imohon became 
the text for insinuations to tin effect that b\ lus silence Joseph 
de Chenier had connived at the judiual murder of Andre, whom 
Joseph s enennc25 alluded to as 4 htL Iherc is absolutely nothing 
to support tin caluinnv, which lias often been repiatcd since 
Inf act after some fruitless attempts to savi his brother, v vnously 
related by his biographers, Joseph became aw ire that Anilre s 
only chance of s.afe‘tv lav in being forgotten by the authorities, 
and tlaat lU-advised interv'ention would only hasten the end 
Joseph Chenier load been a meiiloer of the Convention and of 

’ This IS the date given b\ C dc Chenier m his la I ente sur la 
famille de Chlnter (1844) 
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the Council of Five Hundred, and had voted for the death of 
Louis XVI , he had a seat in the tnbunate , he belonged to 
the committees of public instruction, of general security, and of 
public safety He was, nevertheless, suspected of moderate 
sentiments, and before the end of the Terror had become a 
marked man His purtlv politic il career ended in 1802, when 
he was eliminated with others from the tribunate for his opposi- 
tion to Napoleon In 1801 he was one of the educational juiv 
for the Seme , from 1803 to 1806 he was inspector-general of 
pubhc instruction He had allowed himself to be reconciled 
with Napoleon’s government, and Cyrus, represented in 1804, 
was written m his honour, but he was temporarily disgraced 
in 1806 for his ilptire a Voltaire In 1806 and 1807 he delivered 
a course of lectures at the Ath4n4e on the language and literature 
of France from the earliest years , and in 1808, at the emperor’s 
request, he prepared his Tableau histonque de Vetat et du progres 
de la htterature fran(at<;e depuis lySg jusqu'a 180S, a book con- 
taining some good criticism, though marred by the violent 
preju^ces of its author He died on the loth of January 1811 
The list of his works includes hymns and national songs — among 
others, the famous Chant du depart , odes, Sur la mort de 
Mtrabeau, Sur Vohgarchte de Robespierre, &.c , tragedies which 
nev^er reached the stage, Brutus et Cassius, Philippe deux, 
Tiber e , translations from Sophocles and Lessing, from Gray 
and Horace, from Tacitus and Aristotle , with elegies, dithvr- 
ambics and Ossiamc rhapsodies As a satinet he possessed 
great ment, though he sins from an excess of severity, and is 
sometimes malignant and unjust He is the chief tragic poet 
of the revolutionary penod, and as Camille Desmoulins expressed 
It, he decorated Melpomene ^Mth the tncolour cockade 

See the CEuvres computes de Joseph Chimer (8 vols Pans 1823- 
1826) containing notices of the poet by A.mault and Daunou 
Charles Labitte Btudes htteraires (1846), Hcnn Wclschmger Le 
Thidtre rlvoluHonnatre rySg-ijgg (1881) and \ T leby Btude sur 
le thidtre de Mane Joseph Chanter (1902) 

CHENILLE (from the Fr chenille, a hairy caterpillar), a 
twisted velvet cord, woven so that the short outer threads 
stand out at nght angles to the central cord, thus giving a 
resemblance to a caterpillar Chenille is used as a tnmming 
for dress and furniture 

GHENONCE AUX, a village of central France, in the department 
of Indre-et-Loire, on the right bank of the Cher, 20 m E by S 
of Tours on the Orleans railway Pop (1906)216 Chenonceaux 
owes Its interest to its chateau (see Architecture Renaissance 
Architecture in France), a building m the Renaissance style 
on the river Cher, to the left bank of which it is united by a 
two-store\ ed gallery built upon five arches, and to the nght by 
a drawbndge flanked by an isolated tower, part of an earlier 
building of the 15th century founded in 1515 hy Thomas 
Bohier (d 1523), financial minister in Normandv, the chateau 
was confiscated bv Francis I in iS3S Henry II presented 
It to his mistress Diane de Poitiers, who on his death was forced 
to exchange it for Chaumont-sur-Loire by C.atherine de’ Medici 
The latter built the gallery which leads to the left bank of the 
Cher Chenonceaux passed successively into the hands of 
Louise de Vaud6mont, wife of Henry III , the house of Vendome, 
and the family of Bourhon-Cond6 In the i8th century it came 
into the possession of the farmer-general Claude Dupin (1684- 
1769), who entertained the most distinguished people in France 
within Its walls In 1864 it was sold to the chemist Th6ophile 
P^louze, whose wife executed extensive restorations It sub- 
sequently became the property of the Credit Foncier, and again 
passed into private occupancy 

CHENOPODIUM, or Goose-foot, a genus of erect or prostrate 
herbs (natural order Chenopodiaceae), usually growing on the 
seashore or on waste or cultivated ground The green angular 
stem IS often striped with white or red, and, like the leaves, 
often more or less covered with mealy hairs The leaves arc 
entire, lobed or toothed, often more or less deltoid or triangular 
in shape The minute flowers are bisexual, and borne in dense 
axillary or terminal clusters or spikes The fruit is a membranous 
<ine-seeded utricle often enclosed by the persistent calyx len 
species occur in Britain one of which, C Donus-Henrtcus, Good 


King Henry, is cultivated as a pot-herb, m lieu of asparagus, 
under the name mercury, and all-good 

CHEOPS, in Herodotus, the name of the king who built the 
Great Pyramid m Egypt Following on a period of good rule 
and prosperity under Rhampsinitus, Cheops closed the temples, 
abolished the sacrifices and made all the Egyptians labour for 
his monument, working in relays of 100,000 men every three 
months (see Pvramiu) Proceeding from bad to worse, he 
sacrificed the honour of his daughter m order to obtain the money 
to complete his pyramid , and the princess built herself besides 
a small pyramid of the stones given to her by her lovers Cheops 
reigned 50 years and was succeeded by his brother, Chephren, 
who reigned 56 years and built the second pyramid During 
these two reigns the Egyptians suffered every kind of misery 
and the temples remained closed Herodotus continues that 
m his own day the Egyptians were unwilling to name these 
oppressors and preferred to call the pyramids after a shepherd 
named Philition, who pastured his flocks in their neighbour 
hood At length Mycennus, son of Cheops and successor of 
Chephren, reopened the temples and, although he built the Third 
Pvramid, allowed the oppressed people to return to their proper 
occupations 

Cheops, Chephren and Mycennus are historical personages 
of the fourth Egyptian dynasty, in correct order, and they built 
the three pyramids attributed to them here But they are 
wholly misplaced by Herodotus Rhampsinitus, the predecessor 
of Cheops, appears to represent Rameses III of the twentieth 
dynasty, and Mycennus m Herodotus is but a few generations 
before Psammetichus, the founder of the twenty-sixth dynasty 
Manetho correctly places the great Pyramid kings m Dynasty IV 
In Egyptian the name of Cheops (Chemmis or Chembis m Diodorus 
Siculus, Suphis m Manetho) is spelt Hwfw (Khufu), but the 
pronunciation, m late times perhaps Khoouf, is uncertain 
The Greeks and Romans generally accepted the view that Hero- 
dotus supplies of his character, and moralized on the uselessness 
of his stupendous work , but there is nothing else to prove that 
the Egyptians themselves execrated his memory' Modern 
writers rather dwell on the perfect organization demanded bv his 
scheme, the training of a nation to combined labour, the level 
attained here by art and in the fitting of masonrv , and finally 
the fact that the Great Pyramid was the oldest of the seven 
wonders of the ancient world and now alone of them survives 
It seems that representations of deities, and indeed any represen- 
tations at all, were rare upon the polished walls of the great 
monuments of the fourth dynasty, and Petrie thinks that he 
can trace a violent religious revolution with eonfisiation of 
endowments at this time m the temple remains at Abydos , 
but none the less the wants of the deities were then attended to 
by priests selected from the royal family and the highest in the 
land Khufu’s work in the temple of Bubastis is proved by a 
surviving fragment, and he is figured slaying his enemy at Sinai 
before the god Thoth In late times the priests of Denderah 
claimed Khufu as a benefactor , he was reputed to have built 
temples to the gods near the Great Pyramids and Sphinx (where 
also a pyramid of his daughter Hentsen is spoken of), and there 
are incidental notices of him in the medical and religious 
literature The funerary cult of Khufu and Khafre was practised 
under the twenty-sixth dynasty, when so much that had fallen 
into disuse and been forgotten was revived Khufu is a leading 
figure in an ancient Egyptian story (Papyrus Westcar), but it 
IS unfortunately incomplete He was the founder of the fourth 
dynasty, and was probably bom in Middle Egypt near Beni 
Hasan, m a town afterwards known as “ Khufu’s Nurse,” but 
was connected with the Memphite third dynasty Iwo tablets 
at the mines of Wadi Maghara m the peninsula of Sinai, a 
granite block from Bubastis, and a beautiful ivory statuette 
found by Petne m the temple at Abydos, are almost all that can 
be definitely assigned to Khufu outside the pyramid at Giza 
and Its ruined accompaniments His date, according to Petne, 
IS 3969-3908 B c , but m the shorter chronology of Meyer, 
Breasted and others he reigned (23 years) about a thousand years 
later, c 2900 b c 
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See Herodotus u 124, Diodorus Siculus 1 64, Sethc in Pduly- 
Wissowa b Realencyclophdte b v W M T Petrie History of I gypt 
vol 1 and Abydos part 11 p 48 J H Breasted History 

(F I L O ) 

CHEPSTOW, a market town and rivcr-port in the southern 
parliamentary division of Monmouthshire, England, on the Wye, 
2 m above its junction with the Severn, and on the Great Western 
railway Pop of urban district (1901) 3067 It occupies the 
slope of a hill on the western (left) bank of the river, and is 
environed by beautiful scenery The church of St Mary, origin- 
ally the conventual chapel of a Benedictine priorv of Norman 
foundation, has remains of that period in the west front and 
the nave, but a rebuilding of the chancel and transepts was 
effected m the beginning of the 19th century Ihe thunh 
contains many interesting monuments The castle, still a m ig- 
nificent pile, was founded m the nth century by William 
hitz-Osbern, earl of Hereford, but was almost wholly rebuilt 
in the 13th There are, howeyer, parts of the original building in 
the keep The castle occupies a splendid site on the summit of 
a cliff above the Wyc, and covers about 3 acres The river is 
crossed by a fine iron bridge of five arches, erected in 1816, and 
by a tubular railway bndge designed by Sir Isambard Brunei 
1 here is a free passage on the Wye for large vessels as far as the 
bridge Prom thi narrowness and depth of the channel the tide 
rises suddenly and to a great height, forming a dangerous bore 
The exports are timber, bark, iron, coal, cider and millstones 
Some shipbuilding is earned on 

As the key to the passage of the Wye, Chepstow (Fstn^horel, 
^trt^uil) was the site successivelv of British, Roman and Saxon 
fortifications I)omesda> Book records that the Norm in castle 
was built by William Fitz-Osbern to defend the Roman road 
into South Wales On the confiscation of his son’s estates, 
the castle was granted to the carls of Pembroke, and after its 
reversion to the crown in 1306, Edward II in 1310 granted it 
to his half-brother Ihomas dc Brotherton On the latter’s 
death it passed, through his daughter Margaret, Ladv Segrave, 
to the dukes of Norfolk from whom, after again reverting to the 
crown, It passed to the earls of Worcester It was confiscated 
1 )V parliament and settled on Oliver Cromwell, but was restored 
to the earls in 1660 1 he borough must have grown up Ijctween 

1310, when the castle and vill were granted to Thomas de 
Brotherton, and 1432, when John duke of Norfolk died seised 
of the castle, manor and borough of Struguil In 1524 Charles, 
first earl of W^orcester and then lord of the Marches, granted a 
new charter of incorporation to the bailiffs and burgesses of the 
town, which had fallen into dei ly This was sustained until 
the reign of Charles If , when, some dispute arising between the 
carl of Bridgwater and the burgesses, no bailiff was appointed 
and the charter lipsed Chepstow was afterwirds governed bv 
a board of twelve members \ port since eirlv times, when the 
lord took dues of ships going up to the forest of Dean, Chepstow 
liad no ancient market anil no manufactures but that of glass, 
which was cimed on for a short time within the ruins of the 
castle 

CHEQUE, or Check, in commercial law, a bill of exchange 
drawn on a b inker and signed by the drawer, requiring the 
banker to pay on demand a certain sum in money to or to the 
order of a specified person or to bearer In this, its most modem 
sense, the cheque is the outcome of the growth of the banking 
system of the 19th century Tor details see Banks and Bank- 
ing Law, and Bill of Exchange The word check • of which 
“cheque’ is a variant now general in English usage, signified 
merely the counterfoil or indent of an exchequer bill, or any 
draft form of payment, on which was registered the particulars 
of the principal part, as a check to alteration or forgery The 

• T he original meaning of ‘ chick is a mov c in the game of chess 
which directly attacks the king the word comes through the Old 
Ir eschec eschar from the Mid Lat form scaiais of the Persian 
shah king j e the king in the game of chess cf the origin of 

mate from the Arabic shah mat the king is dead The woid was 
early used in a transferred sense of a stoppage 01 lebuff and so is 
applied to anything which stops or hinders a matti r m progress or 
which controls or restrains anything hence a token ticket or 
counterfoil which serves as a means of identification Ac 
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check or counterfoil parts remained in the hands of the banker, 
the portion given to the customer being termed a ‘ drawn note ’ 
or “ draft ” From the Ijeginning of the 19th century thi word 
“ cheque ” gradually became synonymous with “ draft ’ as 
meaning a written order on a banker by a person having money 
in the banker’s hands, to pay some amount to Ixarer or to a 
person named Lltimately, it entirelv superseded the word 
‘ draft, ’ and has now a statutory definition (Bills of Exchange 
Act 1882, s 73) — “ a bill of exchange drawn on a banker payable 
on demand ’ The word “ draft ’ has come to have a wider 
meaning, that of a bill drawn by one person on another for a sum 
of money, or an order (whether on a banker or other) to pay 
money The employment of cheques as a method of pavment 
offering greater convenience than coin is almost universal in 
Great Britain and the United States Of the transactions 
through the banks of the United Kingdom between 86 and 90 % 
are conducted by means of cheques, and an even higher propor- 
tion in the United States On the continent of Europe the use 
of cheques, formerl) rare , is becoming more general, particularly 
in France, and to some extent in Germany 

CHER, a department of central Trance, embracing the eastern 
part of the ancient prov inee of Berry, and parts of Bourbonnais, 
Nivernais and Orlcaniis, bounded \ by the department of 
I oiret, W by Ixur-et-Cher and Indre, S b> Allier and Treuse, 
and E bv Ni^vre Pop (1906) 343,484 Vrea 2819 sq m 
The territory of the department is elevated in the south, where 
one point reaches 1634 ft , and in the east The centre is occupied 
by a wide call ireous table-land, to the north of which stretches 
the plain of Sologne The princioal rivers, besides the Cher and 
Its tributaries, are the Grande Sauldre and the Petite Sauldre 
on the north, but the I^oire and Allier, though not falling within 
the department, drain the eastern distnrts and are available 
for navigation The Cher itself becomes nivigable when it 
receives the Arnon and \ evre, and the communications of the 
department arc greatly facilitated bv the Canal du Bern , which 
traverses it from east to west, the lateral canal of the Loire, 
which follows the left bank of that mer and the canal of the 
Sauldre The climate is temperate, and the rainfall mi derate 
Txcept in the Sologne, the soil is gentralK fertile, but vanes 
considerably in different localities The most productiv e region 
is that on the east, which belongs to the v ilkv of the Loire , 
the central distncts are tolerably fertile but marshy , being often 
flooded l)v the Cher , while m the south ind south-west there 
IS a considerable extent of tlrv ind fertile land W heat and oats 
are largely cultivated, while hemp, vegetables and various 
fruits are also produced The vine flourishes chiefly in the cast 
of the arrondissement of Sancerre Ihe depirtment contains 
a comparatively large extent of pisturage, which has given rise 
to a considerable trade in horses, cattle, sheep and wool for the 
northern markets Nearly one-fifth of the whole area consists 
of forest Mines of iron are worked and various sorts of stone 
arc quarned Brick, porcelain and glassworks employ large 
numbers of the inhabitants There arc also flour-mills dis- 
tilleries, oil-w orks, saw -mills and tanni ries Bourges and ^ lerzon 
are metallurgical and engineering centres Coal and wine are 
leading imports, while cereals, timber, wool, fruit and industrial 
products are exported 1 he department is served bv the Orleans 
railway , and possesses m all more than 300 m of nay igable 
waterways It is div ided into three arrondissements (29 cantons, 
292 communes) cognominal with the towns of Bourges 'syint- 
Amand-Mont-Rond and bancerre, of which the first is the 
capital, the seat of an archbishop and of a court of appeal and 
headquarters of the VIII army - corps The department 
belongs to the academte (educational division) of Pans Bourges 
Saint-Amand Mont-Rond, Vierzon and Sancerre {qv) are the 
priniipal towns M^hun-sur-Y^vre (pop 5227), a town with an 
active manufacture of porcelain, has a Romanesqui church and 
a chateau of the 14th century Among the other interesting 
churches of the department, that at St Satur has a fine choir 
of the 14th and 13th centuries, those of Dun-sur-Auron, 
Plaimpied, Aix d Angillon and Jeanvrm are Romanesque in 
style, while Aubigny- V ille has a church of the 12th, 13th and 
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15th centuries and a chateau of later date Drevaat, built on 
the site of a Roman town, preserves ruins of a lai^e theatre and 
other remains Among the megalithic monuments of Cher, 
the most notable is that at Villeneuve-sur-Cher, known as the 
Pjerre-de-la-Roche 

CHERAT, a hill rantonment and sanatorium m the Peshawar 
distnct of the North-West P'rontier Province, India, 34 m S F 
of Peshawar It is situated at an elevation of 4500 ft , on the 
west of the Khattak range, which divides the Peshawar from the 
Kohat district It was first used m 1861, and since then has 
been employed during the hot weather as a health station for 
the British troops quartcad m the hot and malanous vale of 
Peshawar 

CHERBOURG, a naval station, fortified town and seaport 
of north-western France, capital of an arrondissement in the 
department of Mancht, on the English ( hannel, 232 m W N W 
of Pans on the Ouest-fhat railway Pop (1906) town, 35,710 , 
commune, 43,827 I herbourg 13 situated at the mouth of the 
Divette, on a small liay at the apex of the indentation formed 
by the northern shore of the peninsula of Cotentin Apart from 
a fine hospital and the church of Tnnitd dating from the 
15th century, the town has no buiklings of special interest A 
nch collection of paintings is boused in the hotel de viUe A 
statue ot the painter J P Millet, Ivirn near Cherbouig, stands 
m the pul^( garden, and there is an ecjuestnan sUtue of 
Napoleon I in the square named after him Cherbourg 13 a 
fortified place of the first class, headquarters of one of the five 
naval arrondissements of Prance, and the seat of a sub-prefect 
It has tnbwnals of first instance and of commerce, a chamber 
of commerce, a lycee and a naval school I he 1 hief industries 
of the town proper are hshmg, saw-milling, tanning, leatlier- 
dressing, ship-building, iron and copper-founding, rope-making 
and the manufacture of agricultural implements There are 
stone quarries m the environs, and the town has trade in farm 
produce 

Cherbouig derives its chief importance from its nav'al and 
commenial harbours, which are distant from each other about 
half a mile The former consists of three mam basins e*ut out 
of the rock, and h is an area of 55 acres The minimum depth 
of water is 30 ft Connected with the harbour are dry d(x:ks, 
the yards where the laigest ships in the Prench navy are con- 
structed, magazines, rope walks, and the vanous workshops 
requisite for a naval arsenal of the first class The works and 
town are carefully guarded on every side by redoubts and 
fortifications, and are commanded by bittenes on tlic surround- 
ing hills There is a large naval hospital close to the harbour 
I he commercial harbour it the mouth of the Ehvette com- 
municates with the sc*i by a channel 650 yds long it consists 
of two parts, an outer and tidal harbour 17 J acres in extent, and 
an inner basin 15 acres m extent, with a depth on sill at ordinary 
spnng tide of 25 ft Outside these harbours is tlie triangulir 
bay, which forms the roadstead of CherlxiuTg The bay is 
admirablv sheltered by the land on every side but the north On 
that side it is sheltered bv a huge breakwater, over 2 m in length, 
with a width of 630 ft at its base and 30 ft at its summit, which 
IS proteeUd by forts, and leaves passages for vessels to the east 
and west Ihese passages are guarded b> forts placed on islands 
intirvening between the breakwater and the mainland, and 
themselves united to the land by breakwaters The surface 
within these barriers amounts to about 3700 acres, Cherbourg 
is a port of call for the Aniferican, North (lerman Lloyd and other 
important lines of transatlantic steamers Ihc chief exports 
are stone for road-making, butter, eggs and vegi tables , the 
chief imports arc coal, timber, superphosphates and wine from 
Algeria Great Britain is the principal customer 

Cherbourg is supposed by some investigators to occupy the 
site of the Roman station of ConaUum, but nothing dehmte is 
known about its ongm The name wis long regarded as a 
corruption of Caesans Burgns (Caesar’s Borough) Wilham 
the Cxjnqueror, under whom it appears as Cariisbttr, provided 
it with a hospital and a church , and Henry II of England on 
several occasions chose it as his residence In 1295 it was 


CHERCHEL 

pillaged by an English fleet from Yarmouth , and m the r4th 
century it frcquencly suffered dunng the wars against the 
English Captured by the English in 1418 after a four months’ 
Siege, it was recovered by Cliarles Vll of France m 1450 An 
attempt was made under Louis XIV to construct a military port , 
but the fortifications were dismantled in 1688, and fuithcr 
damage was inflicted by the English m 1758 In 1686 Vauban 
planned harbour-works which were begun under Louis XVI 
and continued bv Napoleon I It was left, however, to Louis 
Philippe, and particularly to Napoleon III , to complete them, 
and tlieu: successful realization was celebrated m 1858, in the 
presence of the queen of 1* ngland, against whose dominions they 
had at one time been mainly riirectcd At the close of 1857, 
£6,000,000, of which the breakwater cost over £2,^00^00, had 
lieen expemied on the works , in 18S9 a further sum of £680,000 
was voted by tlie Chamber of Deputies for the miprovement of 
the port 

CHERBUUEZ, CHARLES VICTOR (1829-1899), French 
novelist and miscellaneous writer, w.is born on the 19th of July 
1829, at Geneva, where lus fatlier, Andre Chcrbuliez (1795-1874), 
was a chssical professor at the university He was descended 
from a family of Protestant refugees, and many vears lattr 
Victor (Jierbuhez resiuned his hrcnch nationality, taking 
advantage of an act passed m the early days of the Revolution 
(jcneva was the scene of his eirly education , thence he proceeded 
to Pans, and afterwards to the universities of Bonn and Berlin 
He returned to his nativ e town and engaged in the pnaession ot 
teaeJimg After lus resumption of French citi/enslup he was 
elected a member of tlie Academy (1881), and hiving received 
the Legion of Honour m 1870, he was promoted to be oflieer of 
the order in 1892 He died on the ist of July 1899 Cherbuhez 
was a volmnmous and successful writer of fiction His first book, 
onginally published in i860, reappeared in 1864 under the title 
of Uft C/ievul de Phidtas it is a rom.mtic study ol art lu the 
golden age of \thens He went on to produce a series of novels, 
of whicli tlie following arc the best known Comte Kosita 
('1863), Le Prince i' itde {16C4), Le Roman d'une honntte femme 
(1866), VAventure de I akislas Boh/a (1869), Mim Ravel (1875), 
Samuel Brohl el Cie L'ldee de Jeaai Titerol (1878), Nous 

et lougei (18S1), La location du ( onite (Jitdntn (188S), L m 
Gageurt (1890), Lt Surd du preupteur (1893), Jacqmne I antsse 
(1898), &c Most of these novels first appeared m the Revue de<: 
deux mondei, to which Cherbuliez also contributed a numbei 
of political and learned articles, usualh/ printed with the pseu- 
donym G Valbert Many of these have been published in 
tolleeted form under the titles L Allemagne politique (1870), 
L'Espagne politique (1874), Propi^ krangen (1889), TJArt tl la 
nature Sc Lhevolumc Ltudes de litUrature ft d'art^i^-j £) 

includes articles for the most part reprinted from Ic Temps 
The earlier novels of Cherbuliez have been said with truth to 
show marked traces of the influence of (jcorge band , and in 
spite of inodihi ation, his method was that of an older school 
He did not possess the sombre power or the intensely analytual 
skill of some of Ins later contemporaries, but his books are 
distinguished by a freshness and honesty, fortifiexl by cosmo- 
politan knowledge and lightened by unobtrusiv e humour, which 
fully account for their wide popularity m many countries besides 
his own His genius was the reverse of drumatu , and attempts 
to present two of his stones on the stage have not sui cecded 
Ills essays have all the merits due to liberal observation .and 
thoroughness of treatment , their style, like that of the novels, 
is admirably lucid and correct (C ) 

CHERCHEL, a seaport of Algeria, in the arrondrssi ment and 
department of Algiers, 55 m W of the capital It is the centre 
of an agricultural and vinc-growing district, but is commerually 
of no great importance, the port, which consists of part only of 
the inner port of Ronvin days, being small and the entry dilhcult 
Ihe town is chiefly noteworthy for the extensive ruins of former 
aties on the game site Of existing buildings the most remarkable 
IS the great Mosque of the Hundred Tolumns, now used as a 
military hospital The mosque contains 89 columns of diorite, 
surmounted liy a variety of c.apitals brought from other buildings 
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The population of the town m 1906 was 47^3 , of the commune 
of which Cherthel is the centre 11,088 
Cherchcl was a city of the Carthaginians, who named it Jol 
Juba II (215 BC )made it the capital of the Mauretanian king- 
dom under the name of Caesarea Juba’s tomb, the so-called 
lombeau de la Chrttienne (see Algeria), is 7^ m h of the town 
Destroyed by the Vandals, Caesarea regained some of its im- 
portance under tlie Byzantines Taken by the Arabs it was 
renamed by them Cherchcl Khair-ed-Dm Barbarossa captured 
the city in 1520 and annexed it to his Algenan pashabk In 
the early years of the i8th fentury it was a, commercial citv 
of some importance, but was laid m ruins by a terrible earthijuake 
in 1738 In 1840 the town was occupied by the trench The 
rums suffered greatly from vandalism dunng tlve early period 
of Irene h lulc, many portable objects liemg removed to 
museums in Pans or Algiers, and most of the monuments 
dcstroj^ed for the sake of their stone Thus the dressed stones 
of the ancient theatre served to build bxrracks , the material 
of the hippodrome went to build the ( him h , whih the portico 
of the hippodrome, supported by grmite and marble lolumns, 
and approached by a fine flight of steps, was destroved by 
Cardinal Lavigcne in a search for the tomb of St Marciana. J he 
fort built by Aiouj Barbarossa, elder brother of Khair-ed-Din, 
was completely destroyed by the Irench Ihere are many 
fragments of a white marble temple The ancient cisterns still 
supply the town with water The museum contains some of 
th(. finest statues discovered in Afnca They mclude colossal 
figures of AiSdilapius and Bacchus, and the lower half of i 
seated 1 gyptian divinity in black Ixisalt, bearing the cartouche 
of Tethmosis (Ihothmes) 1 This sUtue was found it Cherchcl, 
and 19 held bv some archaeologists to indicate an hgvptian 
settlement here about 1500 b c 

Sec Africa Roman md the description of the museum bv 
P (j.uicklc r in the AJttsde'! et collections archloio^iquts de I Algtrte 
CHERCHEN, a town of Last Turkestan, situated at the 
northern foot of the Altyn-tagh, a range of the Kuen-hin, in 
^ 5 ^ 35' I' > Oh the Cherchen-darya, at an altitude of 4100 ft 
It straggles mostly along the. irrigation channels that go off from 
the left side of the river, and in 1900 had a population of about 
2000 1 he ( herchen d irya, which rises m the Arka-tagh, a more 

soutlierly range of tht Kuen lun, m 87° L and 36° 20' N , flows 
north until it strikes the desert below Cherchen, after which it 
turns north-east and meanders through a wide bed (300-400 ft ), 
beset with dense reeds and flanked by older channels It is 
probable tliat anciently it entered the disused channel of the 
Lttck-tarim, but at present it joms tlie existing larun m the 
lake of Kara-buran, a sort of lacustrine “ ante-room ” to the 
Kara-koslum (N M Przhevalskv’s Lop-nor) At its entrance 
into the former lake the Qierchen-darya forms a broad delta 
1 he ri\ er is frozen in its lower course for two to three months 
in the winter Irom the foot of the mountains to the oasis of 
Cherchen it has a fall of nearly 4000 ft , whereas m the 300 m 
or so from Chcrchtn to the Kara-buran the fall is 1400 ft The 
total length is 500-600 m , and the dram ige basm measures 
6000-7000 sq m 

Soe Sven Hi din SnenttfK Results of a Journey tn CenUal Isia 
jSgt^tgOJ vols 1 and u (1905 lyoO) also Iakla RIakan 

CHEREMISSES, or Tcheremisses, a Finnish people hving m 
isolated groups m the governments of Kazan, Viatka, Novgorod, 
Perm, Kostroma awl Ufa, eastern Russia, Their name for 
themselves is Mon or Man (people), possibly identifiable with the 
anaent Menans of buzdaha Iheir language belor^s to the 
Finno-Ugrian family They numlxr some 240,000 Ihere are 
two distinct physical types one of middle height, black-haired, 
brown skin and flat-faced , the other short, fair-haircd, white 
skinned, with narrow eyes and straight short noses Those 
who live on the right bank of the Volga are sometimes known 
as Hill Cberemis, and are taller and stronger than those who 
inhabit the swamps of the left bank They are farmers and herd 
horses and cattle Tlieir religion is a hoti h-potch of Shamanism, 
Mahommedanism and Chnstiamty They are usually mono- 
gamous. The chief ccremcmv of marriage is a forcible alxluction 
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of the bride The women, naturally ugly, are often disfigured 
by sore eyes caused by the smoky atmosphere of the huts 1 hcv 
wear a head-dress, trimmed with glass jewels, forming a hood 
behind stiffened with metal On their breasts they carry i 
breastplate formed of coins, small bells and copper disks 

See bmirmov, Mordres et Ichiremtsses (Pans 181^5) j Aber- 
cromby, Rre and Proto hi'>torH 1 inns (London 1898) 

CHERIBON, a residency of the isivnd of Java, Dutch last 
Indies, bounded S and VV by the Preanger regencies, N W bv 
Krawang, N by the Java ‘^ea, and L by the residencies of Tegal 
and Banyumas Pop (1897) 1,577,321, including 867 Europeans, 
2i,ro8 Chinese, and 2016 Araiks and other Asiatic foreigners The 
natives consist of Middle Javamse in the north and ''und inesc 
m the south Chenbon has been for many centuries the centre 
of Islamism in western Java, and is also the seat of a fanatical 
Mahommedan sect controlled from Mecca The native population 
is on the whole orderly and prosperous The northern half of the 
residency is flat and marshy m pi ices, especially m the north- 
western corner, while tlie southern half is mountainous In the 
middle stands the huge volcano Cherimai, clad with virgin 
fcH'est and coffee planUtions, and surrounded at its foot by nee 
fields bouth-south west of ( hcrimai on the Pre^Tger border is 
the bawal volcano, at whose loot is tlie leautiful Penjalu lake 
Sulphur and salt spiings occur on the slopes of Chenmai, and 
near Palimanan there is a ( ivcmous hole called Guwagalang (or 
Payagalang), which exhales carlionu acid gas, and is considered 
holy by the natives and guvrded by jinests Ihere is a similar 
hole m the Preanger The principal products of cultivation are 
sugar, toffei, nee and also tea and pulse {raehang), the planta- 
tions being for the most part owned by Inirojjeans Ihe chief 
towns aie (heribon, a seaport and lajutal of the residency, the 
seaport of Indramaya, Palimanan, Majalengka, Kunirgan and 
Chiaims (.heribon has a good open roadstCc’d The town is 
very old and irregularly built, and the climate is unhealthy 
nevertheless it has i lively ex{>ort trade m sugar and coffee and 
IS a regular port of call In ii)o8 the two descendants of the old 
sultans of Chenbon still resided there in their icspective AVatozn 
or palaces, and eac h received an annual income of over £1500 for 
the loss of his privileges A country residence belongmg to one 
of the sultans is situ ited close to ( heribon and is much visited 
on account of its fantastic architecture Indramaya was a 
considerable trading jilace m the dav s of the early Portuguese 
and Dutch traders Kumngin is Limoiis for a breed of small 
but strong horses 

CHERKASY (Polish Ctirkasy), a town of Russia, in the 
government of Kiev, 96 ni SI of Kiev, on the right bank of the 
Dnieper Pop (1883) 15,740 (1897) 26,619 The inhabitants 

( Little Russians) are mostly employ ed m agru ulture and garden- 
ing , but sugar and tobacco are manufactured and spirits distilled 
Uierkasy w is an important town of tlie Lkraine in the 15th 
century, and remained so, under Polish rule, until the revolt 
of the Cossack httmau Chmielnicki (1648) It was annexed bv 
Russia m 1795 

GHERNK^OV, a government of Little Russia, on tlie left bank 
of the Dnieper, bounded bv the governments of Mogilev and 
Smolensk on the N , Orel and Kursk on the 1 , Poltava on the 
b , and Kiev and Minsk on the W Area, 20,233 '’fl Its 
surface is an undulating plain, 650 to 730 ft high in the north 
and 370 to 600 ft m the south, deeply grooved b\ ravines and 
the valleys of the rneis In the north, bevond the Desna river, 
about one-third of the area is under forest (rapidlv disappearing) 
and marshes cxicur along the courses of the rivers , while to the 
south of the Desna the soil is diT and sometimes sandy, and 
gradually it assumes the characters of a steppe-land as one 
proceeds southward 1 he government is drained t>y the Dmtper 
which forms its western boundary for 180 m and by its tributary 
the Desna The latter, which flows through Chernigov for 
nearly 350 m , is navigable, and timber is brought down its 
tributaries The climate is much colder in the wooded tracts 
of the north than m the south , the average yearly temperature 
at the city of Chernigov is 44 4° F (January, 23° , July 68 5°) 

The population readied 1,996,250 m 1883, 2,316,818 in 1897, 
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and 2,746,300 (estimate) in 1906 It is chiefly Little Russian 
(85 6 %) , but Great Russians (6 i %), mostly Raskolmks, 
t e nonconformists, and White Russians (5 6 %) inhabit the 
northern districts There are, besides, some Germans, as well 
as Greeks, at Nye/hin Agriculture is the principal occupation , 
in the north, however, many of the inhabitants are engaged in 
the timber trade, and in the production of tar, pitch, wooden 
wares, leather goods and so forth Cattle-breeding is carried 
on in the central districts Reet is extensively cultivated The 
cultivation of tobacco is increasing Hemp is widely grown in 
the north, and the milder climate of the south encourages 
gardening Bee-keeping is extensively carried on by the Raskol- 
niks limestone, grindstones, china-clay and building -stone 
are quarried Manufactures have begun to develop rapidly of 
late, the most important being sugar-works, distilleries, cloth- 
mills and glass-works The government is divided into fifteen 
districts, their chief towns being Chernigov {q v ), Borzna (pop 
12 458 in 1897), Glukhov (14,8^6), Gorodnya (4197), Konotop 
(23,083), Ko/clets (s^fio), Krolevets (10,375), Mglin (7631), 
Novgorod-S>eversk (9185), Novozybkov (15,480), Nye/hin 
(32,481), Oster (5384), Sosmtsa (2507), Starodub (12,451) and 
Surazh (4004) 

CHERNIGOV, a town of Russia, capital of the above govern- 
ment, on the right bank of the Desna, nearly half a mile 
from the river, 141 m by rail N h of Kiev on a branch line 
Pop (1897) 27,006 It is an archiepiscopal see and possesses a 
cathedral of the nth century In 907 the city is mentioned 
in the treaty of 01 (g as next in importance to Kiev, and in the 
nth century it becime the capital of the principality of Syeversk 
and an important commercial city The Mongol invasion put 
an end to its prosperity in 1239 Lithuania annexed it in the 
14th century, but it was soon seized by Poland, which held it until 
the 17th century In 1686 it was definitely annexed to Russia 

CHEROKEE (native 7 salagt, “ cave people ”), a tribe of North 
American Indians of Troquoian stock Next to the Navaho they 
are the largest tribe in the Lnited States and live mostly m 
Oklahoma (formerly Indian territory) Before their removal 
they possessed a large tract of country now distributed among 
the states of Alabama, Georgia, Mississippi, lennessee and the 
west of Florida I heir chief divisions were then settled around 
the head-waters of the Savannah and lennessee nvers, and 
were distinguished as the Elati Tsalagi or Lower Cherokees, 
t e those in the plains, and Atali Tsalagi or Upper Cherokees, 

/ e those on the mountains They were further divided into 
seven exogamous clans Fernando de Soto travelled through 
their country in 1540, and during the next three centuries they 
were important factors in the history of the south They 
attached themselves to the English in the disputes and contests 
which arose between the European colonizers, formally recog- 
nized the P^nglish king in 1730, and in 1755 ceded a part of 
their territory and permitted the erection of English forts 
Unfortunately this amity was interrupted not long after , 
but peace was again restored in 1761 When the revolutionary 
war broke out they sided with the rovalist party This led 
to their subjugation by the new republic, and they had to 
surrender that part of thiir lands which lay to the south of the 
Savannah and east of the Chattahoochee Peace was made in 
1781, and in 1785 they recognized the supremacy of the United 
States and were confirmed in their possessions In 1820 they 
adopted a civilized form of government, and in 1827, as a 
“ Nation,” a formal constitution The graclual advance of white 
immigration soon led to disputes with the settlers, who desired 
their removal, and exodus after exodus took place , a small part 
of the tnl)e agreed (1835) to remove to another district, but 
the mam body remained An appeal was made by them to 
the United States government , but President Andrew Jackson 
refused to interfere A force of 2000 men, under the command 
of General Winfield Scott, was sent in 1838, and the Cherokees 
were compelled to emigrate to their present position After 
the settlement various disagreements between the eastern and 
western Cherokees continued for some time, but in 1839 a union 
was effected In the Civil War they all at first sided with the 


South , but before long a strong party joined the North, and 
this led to a disastrous internecine struggle On the close of the 
contest they were confirmed in the possession of their territory, 
but were forced to give a portion of their lands to their eman- 
cipated slaves Their later history is mainly a story of hopeless 
struggle to maintain their tribal independence against the white 
man In 1892 they sold their western terntory known as the 
“ Cherokee outlet ” Until 1906, when tribal government 
virtually ceased, the “ nation ” had an elected chief, a senate and 
house of representatives Manv of them have become Christians, 
s( hools have been established and there is a tribal press '1 hose 
in Oklahoma still number some 26,000, though most are of mixed 
blood A group, known as the Eastern Band, some 1400 strong, 
are on a reservation in North Carolina 1 heir language consists 
of two dialects — a third, that of the “ Lower ” branch, having 
been lost I he syllabic alphabet invented m 1821 by George 
Guess (Sequoyah) is the character employed 

See also Handbook of American Indians (Washington 1907) 

T V Parker, Cherokee Indians (N Y , igoq) and Indians Norih 
American 

CHEROOT, or Sheroot (from the Tamil word “ shuruttu,” 
a roll), a cigar made from tobacco grown in southern India and 
the Philippine Islands It was once esteemed very highly for 
Its delicate flavour A cheroot differs from other cigars in having 
both ends cut square, instead of one being pointed, and one end 
considerably larger than the other 

CHERRAPUNJI, a village in the Khasi hills district of Assam 
It IS notable as having the heaviest known rainfall in the world 
In i86i It registered a total of 905 in , and its annual average 
IS 458 m This excessive rainfall is caused by the fact that 
Cherrapunji stands on the edge of the plateau overlooking the 
plains of Bengal, where it catches the full force of the monsoon 
as It rises from the sea I here is a good coal-seam in the vicinity 

CHERRY As a cultivated fruit-tree the cherry is gencrallv 
supposed to be of Asiatic origin, whence, according to Pliny, it 
was brought to Italy by Lucullus after his defeat of Mithradates, 
king of Pontus, 68 b i As with most plants which have been 
long and extensively cultivated, it is a matter of difiiculty, if not 
an impossibility, to identify the parent stock of the numerous 
cultivated varieties of cherry , but they are generally referred 
to two species Prunus Cerasus, the wild or dwarf cherry, the 
origin of the morello, duke and Kentish cherries, and P Avmrn, 
the gean, the origin of the geans, hearts and bigarreaus Both 
species grow wild through Europe and western Asia to the 
Himalayas, but the dwarf cherry has the more restricted range 
of the two in Britain, as it does not occur in Scotland and is rare 
in Ireland Ihe cherries form a section Cerasus of the genus 
Prunus , and they have sometimes been separated as a distinct 
genus from the plums proper , both have a stone-fruit or drupe, 
but the drupe of the cherry differs from that of the plum in not 
having a waxy bloom , further, the leaves of the plum are rolled 
{convolute) in the bud, while those of the cherry arc folded (con- 
duplicate) 

The chernes are trees of moderate size and shrubs, having 
smooth, serrate leaves and white flowers They are natives 
of the temperate regions of both hemispheres , and the cultivated 
varieties npen their fruit in Norway as far as 63° N The geans 
are generally distinguished from the common cherry bv the 
greater size of the trees, and the deeper colour and comparative 
insipidity of the flesh in the ripe fruit, which adheres firmly 
to the “ nut ” or stone , but among the very numerous cultivated 
varieties sjjecific ilistinctions shade away so that the fruit 
cannot be ranged under these two heads The leading varieties 
are recognized as bigarreaus, dukes, morellos and geans Several 
vaneties are cultivated as ornamental trees and on account 
of their flowers 

The cherry is a well-flavoured sub-acid fruit, and is much 
esteemed for dessert Some of the varieties are particularly 
selected for pies, tarts, &c , and others for the preparation of 
preserves, and for making cherry brandy The fruit is also very 
extensively employed in the preparation of the liqueurs known 
as kirschwasser, ratafia and maraschino Kirschwasser is made 
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chiefly on the upper Rhine from the wild black gean, and in 
the manufacture the entire fruit-flesh and kernels are pulped up 
and allowed to ferment By distillation of the fermented pulp 
the liqueur is obtained in a pure, colourless condition Ratafia 
IS similarly manufactured, also by preference from a gean 
Maraschino, a highly valued liqueur, the best of which is produced 
at Zara m Dalmatia, differs from these m being distilled from 
a cherry called marasca, the pulp of which is mixed with honey, 
honey or sugar being added to the distillate for sueetening 
It IS also said that the flavour is heightened by the use of the 
leaves of the perfumed cherry, Prunus Mahaleb, a native of 
central and southern I urope 

The wood of the cherry tree is valued by cabinetmakers, 
and that of the gean tree is largely used m the manufacture 
of tobacco pipes The American wild cherry, Prurtm <:erottna, 
is much sought after, its wood being compact, fine-grained, not 
liable to wirp, and susceptible of receiving a brilliant polish 
Ihe kernels of the perfumed cherry, P Mahaleb, arc used in 
confectionery and for scent A gum exudes from the stem of 
cherry trees similar m its properties to gum arabic 

The cherry is increased by budding on the wild gean, obtained 
by sowing the stones of the small black or red wild cherries lo 
secure very dwarf trees the Pnams Mahaleb has been used for 
the May duke, Kentish, morcllo and analogous sorts, but it is 
not adapted for strong-growing varieties like the higirreaus 
The stocks are budded, or, more rarelv, grafted, at the usual 
seisons The cherry prefers a free, loimy soil, with a well- 
drained subsoil Stiff soils and dry gra\cliv subsoils are both 
unsuitible, though the trees require a large amount of moisture, 
particuhrl\ the large-leaved sorts, such as the bigarreaus hor 
standard tiees, the bigarreau section should be planted 30 ft 
apirt, or more, in rich soil and the May duke morello and 
similar wricties 20 or 25 ft apart , whik , as trained trccsagainst 
walls and espaliers, from 20 to 24 ft , should be allowed for the 
former, and from ri; to 20 ft for the latter In forming the stems 
of a stindard tree the temporary side -shoots should not be 
allowed to attain too great a length, and should not be more 
thin two years old when they vre cut close to the stem The 
first three shoots retainc d to form the hc<id should be shortened 
to ibout I m , and two shoots from each encouraged, one at the 
end, and the other or 4 in lower down When these have 
become established, lerv little pruning will be re(|uired, and 
that chiefly to keep the principal branches .is neirly equal in 
strength as possible for the first few yeirs Espalier trees 
should have the branches about a foot apart, starting from the 
stem with an upward curve, and then being trained honzontallv 
In summer pruning the shoots on the upper branches must be 
shortened at least a week before those on the lower ones \fter 
a year or two clusters of fruit buds will he developed on spurs 
along the branches, ind those spurs will continue productive 
for an indefinite period for wall trees iny form of training 
miy be adopted, but as the fruit is always finest on y'-oung 
spurs, fan-tr.aining is probably the most advantageous A 
succession of young shoots should be la'd in every vear The 
morello, which is of twiggy growth and bears on the voung wood, 
must be trained in the fan form, and care should be taken to 
avoid the very common error of crowding its branches 

horang — Ihe cherry will not endure a high temperature nor 
close atmosphere A heat of 4S° at night will be sufficient at 
starting, this being gradually increased during the first few 
weeks to 51^°, hut lowered .agiin when the blossom buds are about 
to open After stoning the temperature may be again gradually 
raised to 60°, and may go up to 70° by d.ay, or 715° by sun heat, 
and 60® at night The best forcing cherries are the May duke 
and the royal duke, the duke cherries being of moie compact 
growth than the bigarreau tnbe and generally setting better 
ncyertheless a few of the larger kinds such as bigarreau Napoleon, 
black tartarian and St Margaret’s, should be forced for variety 
The trees may be either planted out in tolerably nch soil, or 
grown in large pots of good turfy friable calcareous loam mixed 
with rotten dung If the pkants are small, they may be put into 
i2-m pots in the first instance, and after a year shifted into 


15-in pots early m autumn, and plunged in some loose or even 
very slightly fermenting matenal Ihe soil of the pots should 
be protected from snow-showers and cold rains Occasionallv 
trees have been taken up m autumn with balls, potted and 
forced in the following spring , but those whicli have been 
established a year in the pots arc to l>e preferred Such only as 
are well furnished with blossom-buds should lie selected The 
trees should be removed to the forcing house in the beginning 
of December, if fruit be required very early m the season Dunng 
the first and second weeks it may lie kept nearly close , but, as 
v^etation advances air becomes absolutely nccissarv during 
the day, and even at night when the weather will permit If 
forcing IS commenced about the middle or third week of December 
the fruit ought to be npe by about the end of March After the 
fruit is gathered, the trees should be di ly supplied with water 
at the root, and the foliage kept well stringed till the wood is 
mature (See also hRiui and biovvhR h irminc ) 

CHERRYVALE, a city of Montgomery counts , Kansas, D S A , 
about 140 m SSF of Kansis Citv Pop (181)0)2104 (1900) 
3472, of whom 180 were mgroes (1905 state census) :;o8o 
It IS served by the Atchison, Topeka A Santa Fe, and the mam 
line and a branch (of which it is a terminus) of the St Louis K 
San Francisco railwats It is in a firming district and in the 
Kansas natural g is and oil field, and has Urge zinc smelters an 
oil refinery, and various manufactures including vitrified bnck, 
flour, glass, cement .and ploughs Cherry vale v\as laid out m 
1871 by the Kansas City Lawrence A South Kansas Railway 
Company (later absorbed by the Atchison, Topieka & Santa Fc) 
The mam part of the town was destroved b\ fire in 187^, but 
was soon rebuilt, and in 1880 Cherryvale became a city of the 
third and afterw.ards of the second class Natural gas, which 
IS used as a factory fuel and for street and domestic lighting, 
was found here m 1889, and oil scieral tears later 

CHERRY VALLEY, a village of Otsego countv New \ork, 
U S A , m a township of the same n ame, 68 m N W of Albanv 
Pop (1890) 68<^ (1900) 772 (1901;, state census) 746 of 

the township (1905) 1731 It is served bv the Delaware K 
Hudson railway Cherry \ alley is m the centre of a rich farming 
and dairying region, has a chair factory, and is a summer resort 
with sulphur and lithia springs It was the scene of a terrible 
massacre during the War of Independence The village was 
attacked on the nth of November 1778 bv Walter Butler 
(d 1781) and Joseph Brant with a forct of 800 Indians and Tones, 
who killed about men, women and children, sacked and 
burned most of the houses and carried off more than 70 prisoners, 
who were subjei ted to thi gre itest cruelties and prn ations 
many of them dvmg or being tomahawktd before the Canadian 
settlements were reached Cherrv Valley was incorporated 
m 1812 

CHERSIPHRON, a Cretan architect, the traditional builder 
(with his son Metagencs) of the great Ionic temple of Artemis 
at Ephesus set up by the Greeks m the 6th century Some 
remains of this temple were found by ) I W ood and brought 
to the British Museum In connixion with the pillars, which 
are adorned with archaic reliefs, a fr.agmcntarv inscription has 
been found recording that thev were presented by King Croesus 
as indeed Herodotus informs us Ihis temple was burned on 
the dav on which Vlexandcr the Great was born 

CHERSO, an island m the Adriatic Sea, off the east coast 
of Istria, from which it is separated bv the channel of Farasina 
Pop (1900) 8274 It IS situated m the (lulf of (Juarnero, and is 
connected with the island of I ussm Iving on the S \V by^ a 
turn bndge over the small ch.innel of Osstro and with the 
island of Veglia King on the F bv the ( analt di Mezzo These 
three are the principal islands of the Quarnero group, and form 
together the admmistr itive district of Lussm m the Vustrian 
crownland of Istria Cherso is an elongated island about 40 m 
long I J to 7 m wide, and has an area of i «;o sq m It is trav ersed 
by a range of mountains, which attain m the peak of Syss an 
altitude of 2090 ft and form natural terraces, planted with vines 
and olive trees, speciallv in the middle and southern parts of 
the island The northern part is cov ered with bushes of laurel 
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and mastic, but there are scarcely any large trees There is a 
scarcitv^ of spnngs, and the houses are generally furnished with 
cisterns for ram water In the centre of the island is an interesting 
lake called the Vrana or Crow’s Lake, situated at an altitude of 
40 ft above the level of the sea, m long, i m wide and 1S4 
ft deep This lake is in all probability fed by subterranean 
sources The chief town of the island is Cherso, situated on 
the west coast It possesses a good harbour and is provided 
With a shipwright’s wharf 

CHERSONESE, Chersonesus, or Cherronesus (Gr 
dry, and I'f/cros, island), a word equualcnt to “ penmsula ” 
In ancient geography the Chersonesus fhracica, Chersonesus 
Taurica or Scythica, and Chersonesus ( imbnca correspond to 
the peninsulas of the Dardanelles, the (nmea and Jutland , and 
the Golden Chersonese is usually identified with the pcmnsula 
of Malacca ihe lauric Chersonese was further distinguished 
as the Great, in contrast to the Heraclcotic or Little Chersonese 
at its S W corner, where Sevastopol now stands 

The Taut Chersonese^ (from and ccntuiy ad called 
Cherson) was a Dorian oolom of Heraclea in Bithvnia, foimded 
in the i;th century d c m the C nmea about 2 m h of the 
modem Sevastopol After defending itself against the kingdom 
of Bosporus {q v ), and the native Scvthians and laun, and even 
extending its power over the west coast of the pemnsula, it 
was compelled to call in the aid of Mithradates VI and his 
general Diophantus, c Jio bc, and submitted to the Pontic 
dynasty On regaining a nominal independence, it came more 
or less under the Roman suzerainty In the latter part of the 
1st century a d , and again m the succeeding century, it received 
a Roman garrison and suffered much interference in its internal 
affairs In the time of Constantine, m return for assistance 
against the Bosporans and the native tribes, it regained its 
autonomy and received special privileges It must, however, 
have been subiect to the Bjzantine authorities, as inscriptions 
testify to restorations of its wills by Byzantine officials Under 
Tht ophvlus the central government sent out a governor to take- 
the plate of the elected magistrate Even so it seems to have 
preserved a measure of self-government and may be said to 
have been the last of the Cireek city st i,t“s Its rum was brought 
about by the commerc lal rivalry of the Cienoese, who forbade 
the Greeks to trade there and diverted its commerce to Caffa 
and Sudak Previous to this it had lx?cn the mam emporium 
of Byzantine commerce upon the N coast of the tuxme 
Through It went the communications of the empire witli the 
Petchenegs and either native tribes, and more especially with 
the Russians Ihe commerce of Cherson is guaranteed m the 
early treaties between the Greeks and Russians, and it was in 
therson, according to Ps Nestor s ehronicle, that Vladimir was 
baptized in qSS after he had captured the citv Ihe constitution 
of the city was at first democratic under Dannorgi, a senate and 
a general assembly Latterly it appe.irs to have become insto- 
cratic, and most of the power was concentrated m the hands of 
the first archon or Proteuon, who in time was superseded by 
the strategus sent out from Byzantium Its most interesting 
political document is the form of oath sworn to by all the citizens 
m the ^rd cenlurv b c 

Ihe remains of the city occupy a spice about two-thirds of a 
mile long by half a mile broad They are enclosed by a Byzantine 
wall foundations and considerable remains of a Greek wall 
going back to the 4th century^ B c have been found beneath 
this m the eastern or original part of the site Many Byzantine 
churches, both cruciform and basilican, have been excavated 
Ihe latter survived here into the 13th century when thev lud 
long been extinct in other Greek-speaking lands Ihe churches 
were adorned with frescoes, wall and floor mosaics, some well 
preserved, and marble carvings similar to work found at Ravenna 
The fact that the site has not been mhabited since the 14th 
century makes it important for our knowledge of Byzantine 
life Hie iity was used by the Romans as a place of banishment 
St Clement of Rome was exiled hither and first preached the 

* In Phny " Heracka Chersonesus probably owing to a confusion 
with the name of the mother city 


Gospel , another exile was Justinian II , who is said to have 
destroyed the city m revenge We have a considerable scries 
of corns from the 3rd century u c to about a.d 200, and also 
some of Byzantine date. 

See B Kothne Beitrage eur Ge&chuhie wn Cherronesus in J aurien 
(St Peteisburg 1848) , art ‘ Chersontsos ” (20) by C G Brandis in 
Pauly Wissowa Realenc) dopadie vol ui 221 A A Bobiinskoj, 
Chersonesus Taunca (St Petersburg 1005) (Russian) V V Laty 
I bhtv Insert Orae Septt ntr Ponti Euxtnt vols i and i\ Reports of ex 
cavations appear m the Compte rendu of thi Imperial Archaeological 
Commission of St Petersburg from 1888 and m its liulletm See 
r 11 Minus Scyf/iirtiis rtiirf GueAi (Cambridge 1907) (L 11 M) 

CHERTSEY, a market town in the Chertscy parliamentary 
division of Surrey, England, 22 ni \\’ S W from London by 
the lAjndon & South-Western railway Pop of urban district 
(1901) 12,762 It IS pleo&antly situated on the right bank of 
the Thames, which is crossed by a bridge of seven arches, built 
of Purheck stone in 1785 The parish churih, rebuilt in 1808, 
tontams a tablet to Charles James J'o\, who itsidtd nt St 
Anne’s Hill in the vicinity, and another to Lawrence Tomson, a 
translator of tlie New Testament in the 17th century ILirdl) 
any remains arc lell of a great Benedictine abbev, whose buildmgs 
at one time included an area of 4 acres They fell into almost 
complete decay m the 17th century, and a “ fair house ” was 
erected out of the rums by Sir Nieholis tarew of Bcddmgton 
The ground-plan can be traced , the fish-ponds are complete , 
and carved stones, coffins and encaustic tiles of a ptculiar 
manufacture are frecjutntly exhumed Among the abbots the 
most famous was John dc Rutherwyk, who was appointed in 
1307, and continued till his death in 1346, to carry on a great 
sy stem of alteration and extension, which almost made tlie abbey 
a new building The house in which the poet Cowley spent the 
last years of his life remams, and the chamber in which he 
died IS preserved unaltered The town is the centre of a large 
residential district Its principal trade is m produce for the 
London markets 

The first religious settlement m Surrey, a Benedictine abbey, 
w.is founded in 666 at Chertscy (Cerotesei, C erlesey), the niamir 
of which belonged to the abbot until 1539, since when it has been 
a possession of the crown In tlie reign of Ldward the Confessor 
Chertscy was a large village and was made the head of Godley 
hundred The increase of copyhold undfr Abbot John de 
Rutherwyk led to discontent, the tenants m 1381 rising and 
bunung Uie rolls Chertsey owed its importiiKC primarily to 
the abbey, but pirtly to its geographual position Ferries over 
tlie Redewynd were subjects of royal grant m 1340 and 1309, 
the abbot built a new bridge over the Bourne in 1333, and 
wholly maintained the bridge over the Thames when it replaced 
the 14th-century ferry In 1410 the king gave permission to 
build a bridge over the Redewynd As Uie centre of an agri- 
cultural district the markets of ( hertscy were important and arc 
still held Three days’ faus wire granted to the abbots in 1129 
for the feast of St Peter ad Vincula by Henry III for Holv Rood 
day, m 1282 for Ascension day , and a m.irket on Mondays 
was obtained in 1282 In 1590 there were many pcxir, for whose 
relief Elizabeth gave a fair for a day m Lent and a market on 
Thursdays Ihese fairs still survive 

bcc Lucy Whitler Cherhey Abbey (I^udon 1905) I ntona 
County History isiirtey 

CHERUBIM, the Hebrew plural of “ cherub ” {khiib), 
imaginary winged animal figures of a sacred character, referred 
to in the description of Solomon’s temple (1 Rings vi 23-35, 
vii 29, viii 6, 7), and also m tlut of the ark of the tabernacle 
n^x XXV 18-22, XXVI I, 31, xxxvii 7-9) The cherub-images, 
where such occur, represent to the imagination the supernatural 
liearers of Yahweh’s tlirone or chariot, or the guardians of His 
abode, the cherub-carvings at least synabolize His presence, 
and commumcate some degree of His sanctity In Gen ui 24 
the cherubim are the guards of Paradise , Ezek xwm 14, 16 
cannot be mentioned here, the text being corrupt We also find 
(i Sam IV 4 , 2 vSam vi 2) as a divine title “ that sitteth upon 
the cherubim ” , here it is doubted whether the cherubim are 
the material ones in the temple, or those which faith assumes and 
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the artist tries to represent — tine supematunaJ steeds upon which 
Yahweh issues forth to interfere in human affairs In a poetic 
thcophany (Ps xviii 10) wc find “ upon a cherub ” parallel to 
“ upon the wings of the wind ” (cp Isa xix i , Ps civ i) 
One naturally inders from this that the “ clierub ” was sometimes 
viewed as a bird hor the clouds, mythologirally, are birds 
“ 1 he Algonkins say that birds always make tl\e winds, that they 
create the waterspouts, and tliat the clouds arc the spreading 
and agitation of their wings ” “ The Sioux say that the thunder 
IS the sound of the cloud-bard flapping his wings ” Tf so, Ps xviii 
10 IS a solitary trace of the archaic view of tlie cherub The 
bird, liowever, was probably a mythic, extra-natural bird At 
an> rate the cherub w is suggested by and represents the sloim- 
cloud, just as the sword in Gen ui 24 corresponds to the lightning 
In Ezek 1 the four visionary creatures are expresslv connected 
witli a storm-wind, and a bright cloud (\er 4) blsewhcre 
(\li 18) the cherub 1ms two fares (a man’s and a bird’s), but 
in 1 10 and x 14 each cherub has four faces, a view tastefully 
simplified in the Johannme Apoc ilypse (Rev iv 7) 

It IS best however, to separate Ezekiel from otlicr writers, 
since he belongs to wliat may be calkd a great mythological 
revival Probably his cherubim are a modification of older 
ones, which may well hav c been of a more solier type Hes own 
iccounts, as we have seen, vary Probably the cherub has 
p issecl through se\ eral phases There was a m) thic bird-cherub, 
and then perhaps a ivinged animd-form anah^ous to the winged 
figures of bulls and lions with human faces which guarded 
Bab> Ionian and Assyrian temples and palaex s Another analogy 
IS furnished by the winged genu represented us fertilizing the 
sacred tiee — the date-palm (lylor), here the body is hum in, 
though iht f i( e IS sometimes that of an eagle It is perhaps even 
more noteworthy that figures thought to be cherubs have been 
found at Zenjirh, within the ancient Noith S>rian king<lom of 
Ya’di (see Jeremius, Dat; Hie Jestamini tm 1 tchle des, Alien 
Onenls pp 350 f ) , we mav combine this with the fact that oni 
of the great gods of this kingdom was called R ikab’cl or Rekuh el 
(also perhaps Rakab or Rekub) A Sahaean (S Araluan) 
name Karab’el also cMsts The ktrubim might perhaps lie 
symbolic representatives of the god Rakah’el or Rekub el, 
probably equivalent to lladad, whose s^icitd animal was the Inill 
ihat the figures symbolic of Rakal) or Hadad were compounded 
or amalgamated bv the Isrvelitcs with those symbolic of Nergal 
(the lion-god) and Ninib (the eigle-god), is not surprising 

S(( furtlu r “ C'luTubim m T >i( \ Bih and //«</ JD li Chovnc 
inenests lylor Ptoc "jor Bxbl Atch xn 381 ft , /imniirn Die 
htilinschnften und das AHe Tei>tainent pp 520 I 1)31 f Dibi-Uus 
Die Lade Jahves (uyiO) pp 72 86 (T K C ) 

CHERUBINI, MARIA LUIGI CARLO ZENOBIO SALVATORE 

(1760-1842), Italian musical composer, was born at Florence 
on the i4lh of September 1760, and dicd on the 15th of March 
1842 in Piris II's father was accompanist {Maesira al Cembalo) 
at the Peigola theatre Cherubini himself, in the preface of his 
autograph citilogue of his own works, states, ‘ I btgan to leaxn 
music at SIX and composition at nine , the former fiom my father, 
the latter from Bartolomeo ind Alessandro FeLci, and, after 
iheir death, from Bizzarn and J Caslrucci ” B\ the time he 
was sixteen he had composed a giixit deal of ehunh rnusH, and 
m 1777 he went to Bologna, where for four years he studied under 
barti This deservedly fimous master well earned the grat'tudt 
which afterwards jmjielJed Cherubini to place one of his double 
choiuses by the side of lus own Lt I iLam I enturi as the crown 
of his Irtalne on Counlerpomt and Fugue though th( juxta- 
position IS disastrous for Sarti But besides grounding Cherubim 
m the church music for which he had cailv shown so special a 
bent, barti also tiamed him in dramatc composition, some- 
times, like the great mosteis of pauiting, entrusting his pupil 
with minor parts of his own works From 1780 onwards for the 
next fourteen years dramatic music occupied Ci)erub<m almost 
entirely llis first complete opera, Qmnto Fabw, was produced 
in 1780, and was followed in 1782 by Anmda, Aduam in Sina, 
and other works Between 1782 and 1784 the successful pro 
duction of five operas m four different towns must have secured 


Cherubini a dignified jxisition amongst his Italian contemporaries, 
and in 1784 he was invited to Ixindon to produce two works for 
the Italian opera there, one of which, J a I into Primipena, was 
favourably received, whde the other, CnuU-a Salnno, was, accord- 
ing to a contemporary witness, “murdered ” by the critics 

In 1786 he left London for Pans, which became lus liomt after 
a visit to lurm m 1787-1788 on Ihi occasion of the production 
there of his Ifigenta in Aultde With Cherubini, as with some 
other composers first trained m a school vslwre the singer reigned 
supreme, the influence of the trench dramatic stnsibilitv proved 
decjsive, and his first tremh opera, Demophon (17.88), tliough 
not a popular success already marks a departure from the 
Italian stvle, wluch Cherubini still ciiltivatecl in the pieces he 
introduced into the works of Anfossi, Paisiello ami Cimarosa, 
produced bv him as director of the Italian opera m Paris (estab- 
lished m 1 78(7) As m Pans Ciluck realized his highest amlutioas, 
anti even Kossim awoke to a final cflort of something like dra- 
matic life m GiuUaume f ell, so in Pans ( hcrubim became a 
great composer If his melodic invention had been as warm as 
Gluck’s, his immensely supenor technique in everv branch of 
the art would have made him one of the greatest composers that 
ever lived But lus personal < hartc ter shows in quaint exaggera- 
tion the same asceticism that in less soui and more negative 
form depiivts even his finest music of the glow of that lofty 
inspiration tint fears nothing 

With Lodonka (1791) the serus of Cherubinis masterpieces 
begins, and by the produc Hon of Mtdtt (1797 ) his rtputation was 
firmly established I he success of this sombre classical tragedy, 
which shows Cherubini s genius in its full power, is an honour to 
the Paris public If Cherubim liad known how to combine his 
high ideals with an urb >ne tolerance of the ojMmons of persons of 
inferior taste, the scveriiv of his music would not have prevented 
his attaining the height of prospeiitv But Najxileon Bonaparte 
irritated lum b\ an enthusiasm for the kind of Italian music 
against which his whole carter, from the time he became Sarti s 
pupil, was a protest W’hen ( herubim said to Jsapokon, ‘ Citoyen 
(leneraJ, I perceive Uiat you lov'e only that musK whu h does not 
prevent you thinking of y our politic s,’ he may jierlups have been 
as firmly convinced of his own conciliatorv manner as he was 
when many years afterwards he ‘ spared the feelings of a 
musical camlidale b\ “ delicatcb ’ telling him that he had “h 
hevutiful V oiee and great music-al mtc lligcnee Init was too ugly for 
a public singer ” Napoleon sums to have disliked opposition m 
music as m other matters, and the academic ofticts held by 
Cherubim under him were fur manv years far below his deserts 
But though Napoleon saw no reisnn to conceal his dislike of 
( lierubini, his iq:)pointmcnt of 1 csueur in 1.804 vs his chapel- 
master must not be taken as an t v icience of his hostihtv Lesueur 
Wtis not a great genius, but, although recommended for the post 
by the retiring chapelmasUi, I-’aesiello (one of Napoleon’s 
Italian fwounUs), he was a very meritorious and c irnest 
P'renchraan whom the appointinent saved from starvation 
Cherubini’s creative genius was never more brilliant than at this 
period, as the wonderful two act ballet, Anacreon, shows hut 
ills lemjKr and spaits were not improved bv a scries of dis- 
apjioinlments which culminated in the rollaj>se of his prosjiec ts of 
congenial success at \ leima, wheie he went m 1805 m compliance 
with m mviUtion to compose an opera foi the Imperial the itre 
Here he prcxliucd, under the title of Dcr H a<;sertr<]ger tlie great 
work which on its first production on the 7th of jinuarv 1801 
(26 Ai<>os(,An8) \i,LesD(u\ fouj-iun, hadthiillcd Kuis with the 
accents of a humanitv'" restored to health and peace It was 
bv tins time an established fivouiite in Austrn On the 2t;th 
of hebruarv Cherubim produced hamska but the war between 
Austria and France had broken out immediateh vfter lus 
arrival, and public interest m artistic matters was checked by 
the bombvrdment and capitulation of Vienna Though the 
meeting between ( hcrubim and the victonous Napoleon was 
not very fricndh , he was called upon to direct the music it 
Napoleon’s soirees at Schnnbiunn But this hid not been his 
obiect m coming to Vienna, and he soon returned to a retired 
and gloomy life in Pans 
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His stay at Vienna is memorable for his intercourse with 
Beethoven, who had a profound admiration for him which he 
could neither realize nor reciprocate It is too much to expect 
that the mighty genius of Beethoven, which broke through all 
rules in vindication of the principles underlying them, would 
be comprehensible to a mind like Cherubim’s, m which, while 
the creative faculties were finely developed, the critical faculty 
was atrophied and its place supplied by a mere disciplinary 
code inadequate even as a basis for the analysis of his own 
works On the other hand, it would be impossible to exaggerate 
the influence Les Deux Journee<i had on the lighter parts of 
Beethoven’s Fideho Cherubini’s librettist was also the author 
of the libretto from which Ftdelio was adapted, and Cherubim’s 
score was a constant object of Beethoven’s study, not only 
before the production of the first version of Fideho as Leonore, 
but also throughout Beethoven’s life Cherubim’s record of 
his impressions of Beethoven as a man is contained in the 
single phrase, “ II ctait toujours brusque,” which at least shows 
a fine freedom from self-consciousness on the part of the man 
whose only remark on being told of the death of Brod, the famous 
oboist, was, “ Ah, he hadn’t much tone ” (“ Ah, petit son ”) 
Of the overture to I eon ore Cherubim only remarked that he 
could not tell what key it was in, and of Beethoven’s later 
style he observed ” It makes me sneeze ” Beethoven s brusque- 
ness, notorious as it was, did not prevent him from assuring 
Cherubim that he considered him the greatest composer of the 
age and that he loved him and honoured him In 1806 Haydn 
had just sent out his pathetic “ visiting card ” announcing that 
he was past work , Weber was still sowing wild oats, and Schubert 
was only nine >ears old We need not, then, be surprised at 
Beethoven’s judgment And though we must regret that 
Cherubim’s disposition prevented him from understanding 
Beethoven, it would be by no means true to say that he was 
uninfluenced at least by the sheer grandeur of the scale which 
Beethoven had by that time established as the permanent 
standard for musical art Grandeur of proportion was, in fact, 
eminently charactenstic of both composers, and the colossal 
structure of such a movement as the duet Perfides ennemts in 
Medee is almost inconceivable without the example of Beethoven’s 
C minor trio, w/) 1, No 3, published two years before it , while 
the cavatina Lterno tddto in Faniska is not only worthy of 
Beethoven but surprisingly like him in style 

After Cherubim’s disappointing visit to ’V^ienna he divided 
his time between teaching at the conservatoire and cutting up 
playing-cards into figures and landscapes, which he framed and 
placed round the walls of his study Not until 1809 was he 
aroused from this morbid indolence He was staying in retire- 
ment at the country seat of the prince de thimay, and his 
friends begged him to write some music for the < onsetration of 
a church there After persistent refusals he suddenly surprised 
them with a mass in I for three-part chorus and orchestia 
With this work the period of his great church music mav be said 
to begin , although it was by no means the end of his career 
as an opera writer, which, m fact, lasted as late as his seventy- 
third year This third period is also marked by some not un- 
important instrumental compositions An early event in the 
annals of the Philharmonic Society was his invitation to London 
in i8i‘ 5 to produce a symphony, an overture and a vocal piece 
The symphony (in D) was afterwards arranged with a new slow 
movement as the string quartet m ( (1829), a fact which, taken 
in connexion with the large scale of the work, illustrates Cheni- 
bini’s deficient sense of st\ le in chamber music Nevertheless all 
the SIX string quartets written between 1814 and 1837 are 
interesting works performed with success at the present day, 
though the last three, discovered in 1889, are less satisfactory 
than the earlier ones The requiem in C minor (1817) caused 
Beethoven to declare that if he himself ever wrote a requiem 
Cherubim’s would be his model 
At the eleventh hour Cherubim received recognition from 
Napoleon, who, during the Hundred Days, made him chevalier of 
the Legion of Honour Then, with the restoration of the Boui- 
bons, the very fact that Cherubim had not been persona grata 


with Napoleon brought him honour and emoluments He 
was appointed, jointly with Lesueur, as composer and conductor 
to the Chapel Royal, and in 1822 he obtained the permanent 
directorship of the conservatoire This brought him into con- 
tact, for the most part unfriendlv, with all the most talented 
musicians of the younger generation It is improbable that 
Berlioz would have been an easy subject kir the wisest and 
kindest of spiritual guides , but no influence, repellent or 
attractive, could have been more disastrous for that passionate, 
quick-witted and yet eminently puzzle-headed mixture of 
Philistine and genius, than the crabbed old martinet whose 
regulations forbade the students access to Gluck’s scores in the 
librarv, and whose only theory of art (as distinguished from his 
practice) is accurately formulated in the following passage from 
Berlioz’s Grande Traite de V instrumentation et d’ orchestration 
“ It was no use for the modern composer to say, ‘ But do just 
listen ! See how smoothly this is introduced, how well motived, 
how deftly connected with the context, and how splendid it 
sounds • ’ He was answered, ‘ That is not the point This 
modulation is forbidden , therefore it must not be made ’ ” 
The lack of really educatnc teaching, and the actual injustice 
for which Cherubim’s disciplinary methods were answerable, 
did much to weaken Berlioz’s at best ill-balanced artistic sense, 
and it is highly probable that, but for the kindliness and com- 
parative wisdom of his composition master, Lesueur, he would 
have broken down from sheer lack of any influence which could 
command the respect of an excitable youth starving in the 
pursuit of a fine art against the violent opposition of his family 
Only when Mendelssohn, at the age of seventeen, visited Pans 
in 1825, did Cherubim startle every one by praising a young 
composer to his face 

In 1833 Cherubim produced his last work for the stage, Alt 
Baba, adapted (with new and noisy features which excited 
Mendelssohn’s astonished disgust) from a manuscript opera, 
Koukourgt, written forty years earlier It is thus, perhaps, not 
a fair illustration of the vigour of his old age , but the requiem 
m D minor (for male voices), written m 1836, is one of his greatest 
works, and, though not actually his last composition, is a worthv 
close to the long career of an artist of high ideals who, while 
neither by birth nor temperament a Frenchman, must yet be 
counted with a still greater foreigner, Gluck, as the glorv of 
French classical music In this he has no parallel except his 
friend and contemporary, M 4 hul, to whom he dedicated Medei, 
and who dedicated to him the beautiful Ossianu one-act opera 
Vthal The direct results of his teaching at the conservatoire 
were the steady, though not as yet unhealthy, dec line of French 
opera into a lighter style, under the amiable and modest Boieldieu 
and the irresponsible and witty Auber , for, as we have seen. 
Cherubim was quite incapable of making his ideals intelligible 
by any means more personal than his music , and the icrude 
grammatical rules which he mistook for the eternal principles 
of his own and of all music had not the smallest use as a safeguard 
against vulgarity and pretentiousness 

Lest the passage above (juoted from Berlioz should be suspected 
of bias or irrelevance, we cite a few phrases from Cherubim s 
Treatise on Counterpoint and Fugue, of which, though the letter- 
press is by his favourite pupil, Hal6vy, the musical examples 
and doctrine are beyond suspicion his own Concerning the 
16th-century idiom, incorrectly but generally known as the 
“ changing note ” (an idiom which to any musical scholar is as 
natural as “ attraction of the relative ” is to a Greek scholar). 
Cherubim remarks, “ No tradition gives us anv reason why the 
classics thus faultily deviated from the rule ” Again, he dis- 
cusses the use of “ suspensions ” m a series of chords which 
without them would contain consecutive fifths, and after making 
all the observations necessary for the rational conclusion that 
the question whether the fifths are successfully disguised or not 
depends upon the beauty and force of the suspensions, he merely 
remarks that “ The opinion of the classics appears to me 
erroneous, notwithstanding that custom has sanctioned it, for, 
on the pnnciple that the discord is a mere suspension of the 
chord, It should not affect the nature of the chord But since 



CH^RUEL— CHESHIRE 89 


the classics have pronounced judgment we must of course 
submit ” In the whole treatise not one example is given from 
Palestrina or any other master who handled as a living language 
what are now the forms of contrapuntal discipline As a dead 
language Cherubim brought counterpoint up to date by abandon- 
ing the church modes , but in true severity of principle, as 
in educational stimulus, his treatise shows a deplorable falling 
off from the standard set a hundred ye irs before in l<ux s Gradus 
ad Parnassum with its delightful dialogues between master and 
pupil and Its continual appeal to artistic experience Whatever 
may have been Cherubim’s success in imparting facility and 
certainty to his light-hearted pupils who established 19th century 
French opera as a lefuge from the terrors of serious art, there 
can be no doubt that his career as a teacher did more harm than 
good In It the punishment drill of an incompetent schoolmaster 
was invested with the authoritv of a great composer, ind bv it 
the false antithesis between the “ dassical ” and the “ romantic ” 
was erected into a barrier which m tny critics still hnd an insuper- 
able obstacle to the understanding of the classical spirit And 
yet as a composer Cherubim was no pseudo-classic but a really 
great artist, whose puritv of stjle, except at rare moments, just 
failed to express the ideals he never lost sight of, liecausc in his 
love of those ideals there was too much fear 

Ills pniK ip'll works arc sumni inzccl by 1 tlis is thirty tuo ojkiis 
twenty nine church compositions four cantatas and sever U instiu 
mental pierces hesidt s the treatise on counterpoint and fugue 

(fOod modern full scoics of the two Requiems ind of Lts Dttn 
Joururrs (tlu litter unfortunatclv without the dialogue which 
how'cvcr is accessible in its fairly good (airman lianslition in the 
Jieclatn htblwthik) and also of ten open overtures arc current m 
the I’etcrs edition Vocal scores of some of the other opens ire not 
dilheult to get The gicat Credo is m the f’eters edition but is 
becoming sciicc I he string quartets ire m Pivne s Miniature 
bcores It IS vciy desir iblc that the operas from Ddmophon onwards, 
sliould be republished in full seem 

Sec ilso E Bcllasis C^enihiui (1^74) ind in uticle veith personal 
leminisecnccs by the composer lerdmind Hiller in Maimillan s 
^fayazme {1^75) A complete catalogue nf his compositions (1773 
1841) was edited by Bottce du Toiilmon (I) h 1 ) 

CHfiRUEL, PIERRE ADOLPHE (1809-1891), French hbtorian, 
was born at Rouen on the 17th of Januarv 1809 He was 
educated at the Frole Normalc Supdricure, and became a fellow 
(agregi) in 1850 His early studies were devoted to his native 
town His Ihitone de Pouen sous la domination anglatse au 
XV stedt (1840) and Hi<;toire de Rouen pendant Vepoque com- 
inunali, (Rouen, 181.3-1844), are meritorious pro- 

ductions for a time when the irchives were neither inventoried 
nor classified, and contiin useful documents previouslv un- 
published Ills theses for the degree of doctor, De I adminis- 
tration de Loui>> \ 1 ]' d'aprei hi Menunres inedtts d'Olnner 
d'Ormesson and De Maria Stuarta et Ilcnruo III (1849), led 
him to the study of general history Ihe former was expanded 
afterwards under the title Ht<;toire de V administration monarchique 
cn Fiance depuis Vavhietmnt de Philippe- Auguste jusqua la 
mart de Louis \IV (1853), and in 1853 he also pub’’shed his 
Dutionnanc historique des institutions, moeurs et coutumes dt 
la I ranee, of which many editions have appeared These works 
mav still be consulted for the 17th century, the period upon 
which Che'rucl concentrated all his scientific activity He edited 
successivch the Journal d' Olivier Lefevre d'Ormesson {1^(10-1^62), 
interesting for the history of the parlement of Pans during the 
minority of Louis XIV , Lettres du cardinal Mazarin pendant 
son nnnisten {(•> vols , 1870-1891), continued bv the vicomte 
(t d ’A vend , and Memoires du due de Saint-Simon, published 
for the first time according to the origin il MSS (2 editions, 
1836-1858 and 1878-1881) To Samt-Simon also he devoted 
two critical studies, which are acute but not definitive Saint- 
Simon comidere eomme Imtorien de Louis X IV (1865) and 
Notice stir la vie et sur les memoires du due de Saint-Simon (1876) 
The latter mvy be considered as an introduction to the famous 
Memoires Among his later writings may be mentioned the 
Histoire de la France pendant la minonte de Louis XIV (4 vols , 
1880) and Histoire de la France sous le nnnistere de Mazarin 
(3 vols , 1882-1883) These two works are valuable for abund- 
ance of facts, precision of details, and clear and intelligent 


arrangement, but are characterized by a slightly frigid style 
In their compilation Ch^ruel used a fair number of unpublished 
documents To the student of the second half of the 17th centurv 
in France the works of ( heruel are a mine of information He 
died m Pans on the ist of May 1891 
CHERUSCI, an ancient German tribe occupying the basin 
of the Weser to the north of the Chatti Together with the 
other tribes of western Germany they submitted to the Romans 
m 11-9 B c , hut m A D 9 Armimus, one of their princes, rose in 
revolt, anci defeated and slew the Roman general Quintilius 
Varus with his whole arm\ (jermanicus Caesar made several 
unsuccessful attempts to bring them into subjection again By 
the end of the ist century the prestige of the Cheru>)Ci had 
declined through unsuccessful warfare with the Chatti Iheir 
territory was eventually occupied b\ the Saxons 

lacitus Innah 1 2 ii 12 13 ( ttuiania 3O Strabo p 2yi f , 

E Devnent in Neue Jahrb / d Mass liter (1900) p 517 
CHESELDEN, WILLIAM (1688-1752), Lnglish surgeon, was 
born at Somerby, Leicestershire, on the 19th of October 1688 
He studied anatomv m London under William Cowper (1666- 
1709), and in 1713 published his Anatomy 0} the Human Body, 
which achieved great popul inty and went through thirteen 
editions In 1718 he was appointed an assistant surgeon at 
St Thomas s hospital (London), becoming full surgeon m the 
following year, and he was also chosen one of the surgeons to 
St George’s hospital on its foundation m 1733 He retired from 
St Thomas’s in 1738, and died at Bath on the loth of April 
1752 Cheselden is famous for his “ latcr.d operation for the 
stone,” which he first performed in 1727 He also effected a 
great advance in ophthxlmic surgerv bv his operation of iridec- 
tomy, described in 1728, for the treatment of certain forms of 
blindness by the production of an ‘artificial pupil” He at- 
tended Sir Isaac Newton in his last illness and w is an intimate 
friend of Alexander Pope and of Sir Hans Sloane 
CHESHAM, a market town in the Aylesburs parliamentary 
division of Buckinghamshire, England, 26 m W N W of London 
by the Metropolitan railwav Pop of urbin district (1901) 
7245 It IS pleasantly situated in the narrow v illev of the nver 
( hess, closely flanked bv low wooded hills T he church of bt 
Mary is cruciform and mainlv Perpendicular Some ancient 
frescoes and numerous monuments arc prcsirvcd All sorts of 
small dairy utensils, chairs malt-shovels, iVe are made of 
beech, the growth of which forms a feiture of the surrounding 
country Shoem iking is also carried on In W atersidc hamlet, 
adjoining the town, are flour mills, duck farms, and some of the 
extensive watercress beds for which the (.hess is noted as it is 
also for Its trout-fishing 

CHESHIRE, a north-western countv of hnghnd, bounded N 
by Lancashire, XL bv \ orkshire and Derbv shire, S h b\ 
Staffordshire, S bv Shropshire, W b\ Denbighshire and Flint, 
and N W by the Irish Sea Its area is 1027 8 sq m The 
coast-hne is formed by the estuaries of the Dee and the Mersev , 
which are separated by the low rectangular peninsula of Wirral 
1 he estuarv of the Dee is drv at low tide on the (, heshire shore, 
but that of the Mersev bears upon its banks the ports of Liverpool 
(m I ancashire) and Birkenhead (on the W irral shore) The 
Dee forms a great part of the countv boundarv with Denbigh- 
shire and Flint, and the Mersey the boundarv along the whole 
ot the northern side The principal river within the counta is 
the Weaver, which crosses it with a north-westcrh course, and, 
lieing joined by the Dane at Xorthwach, discharges into the 
estuarv of the Mersev south of Runcorn The surface of C heshire 
is mostly low and genth undulating or flat but the broken 
line of the Peckforton hills seldom exceeding Ooo ft in height, 
runs north and south flanking the vallev of the Weaver on the 
west A low narrow gap in these hills is traversed bv the small 
nver Gowy, which nses to the east but has the grcitcr part of 
Its course to the west of them Commanding this gap on the 
west, the Norman castle of Beeston stands on an isolated 
eminence The northern part of the hills coincides approxi- 
mately with the district still called Delamere Forest, formerly 
a chase of the earls of Chester, and finally disforested in 1812 



CHESHIRE 


90 


In certain sequestered parts the forest has not wholly lost its 
ancient character On the east Cheshire mcliades the western 
face of the broad belt of high land which embraces the Peak 
district of Derbyshire , these hills rise sharply to the east of 
Congleton, Macclesfield and Hyde, reaching a height of about 
1800 ft within Cheshire Distributed over the county, but 
principally m the eastern half, are many small lakes or meres, 
such as Combermere, Patton, Rostherne, Tabley, Doddington, 
Marbury and Mere, and it was a common practice among the 
gentry of Uie county to build their mansions on the bania of 
these waters The meres form one of the moat picturesque 
features of the county 

— \\ ith the exception of a small area of C wboniferous 
rocks on the etfctern border and a small patch of Lower Lias near 
Aucllem the whole country is occupied by iriassie strata The 

f reat central plain is corcred by red and mottled Kcuptr Marls 
‘rom these marls salt is obtained thi re arc many beds of rock- 

salt mostly thin two are much thicker than the others being from 
75 ft to over 10a ft thick Ihm beds and. vein-, of gypsum an 
common m the marls 1 he stukiog features of the Peckforton IldLs 
arc due to the leptated faulting of the Lower Ktuper Sandstone 
which lies upon beds of Bunter Sandstone Besides forming this 
well-markeel ndge the Lower Keiiper Sandstones or * W iterstoncs ’ 
form several ridges nortli>-west of Macclesheltl and appear along 
most of the northern horde is of the county and in the ncighbourtioo<l 
of New Brighton and Birkenhead The lower Kcuptr Sandstone is 
quirried near the last-named place also at Store ton Delamere and 
Manley This is a good building stone ami an important water- 
beanng stratum it es otten npple-niarked ind bears the footprints 
of the Ch$irothenum Alderley Etlge 01 es of coppci lead ind 
cobalt arc found West of the Peckforton ndgt Bunter Sandstones 
and pebble beds extend to the border They dso form low foothills 
between ( headic and Maccle sheld They fringe the northern bound 
ary and appear on the south-eastern boundary as a narrow strip 
of hiUy ground near VVoore The oldest roek exposed m the eounty 
IS the smdl faulted anticline ot Carboniferous hmestone at ^stbury 
followed m regular succtssion eastward by tht shale and thin 
limestones anci sandstones ot the Pcndhside senes These rocks 
extend from Congleton Ldgc to near Macclesslield where the outcroji 
bends sharjily eastward and runs up the Goyt vilky Some hard 
epiartzites in the Pemelksid suies known locally as ' Crow stones 
haM contributed to tlic form ition of the high Bosley Mm and neigh- 
bourmg hills Last of Rosie y Min on either side of the Goyt valley 
are tlie Blilktone Grits and Shales forming the elevated moorland 
tracts Cloud Hill a striking ft iture near Cnngktan in capped by 
the ‘ Third Gut ’ one of the Millstone Gut series From Macclcs 
field northward throu{,h Stockport is a naiiow tongue of Lower and 
Middle Coal- Measures —an extension of the Lancashire coalfield 
Coil IS mined at Neston m the Wtrral peninsula from beneath the 
Trias it IS a connecting link b( tween the I^ncashire aiwl bhntshirc 
coalfields Glacial diift is thickly spread ovei all the lower ground 
feuiinated red clays stitt elay witli northern erritics and lenticular 
sand ma.sses with occasional gravels are the common types At 
Crewe the drift is over 400 ft thick Patches of Drift sand with 
marine shells occur on the high ground c w»t of Macclesfield at an 
elevation of 1250 ft 

Agrtcullwre and Industries — The climate is temperate and 
rather damp , the soil is varied and rrregular, but a laqge pro- 
portion IS a thm-skinned clay More than four-fifths of tfie total 
area is under cultivation ihe crop of wheat is comparatively 
msignific^t , but a large quantity of oats is grown, and a great 
proportion of tlie ailtivated land is in permanent pasture The 
vmnity of such populous centres as Liverpool and Manchester, as 
well as the se\ eral large towns within the county, makes cattle 
and dairy -farming profitable Cheese of excellent quality is 
produced, the name of the county being given to a particular 
brand (see Dairy) Potatoes are by far the most unportant 
green crop b ruit-growmg is earned on m. some parts, especially 
the cultivation of stone hW and, among these, damsons , while 
the strawberry beds near Fanidon and Holt are celebrated In 
the first half of tlie 19th century the condition of agnculture 
m Cheshire was notoriously backward , and in 18615-1866 the 
county suffered with especial seventy from a visitation of cattle 
plague Ihe total loss of stock amounted to more than 66,000 
head, and it was necessary to obtain from the Treasury a loan of 
£270,000 on the secunty of the county rate, for purposes of 
relief and compensation, The cheese-making mdus-try naturally 
received a severe blow, yet to agriculture at large an ultimate 
good resulted as the possibility and even the necessity of new 
methods were borne m upon the farmers 


The industries of the county are various and important The 
manufacture of cotton goods extends from its seat m Lancashire 
mto Cheshire, at the town of Stockport and elsewhere m the 
north-east Macclesfield and Congleton are centres of silk 
manufacture At Crewe are situated the great workshops of the 
London & North-Western railway company, the institution of 
which actually brought the town mto being Another instance of 
the modem creation of a town by an individual industrial 
corporation is seen m Port Sunlight on the Mersey, where the 
soap-works of Messrs Lever are situated On the Mersey there 
are shipbuitduog yards, and machinery and iron works Other 
important manufactures are those of tools, chemicals, clothing 
and hats, and there are printing, bleac hing and dye works, and 
metal foundries Much sandstone is quarried, but the mineral 
wealth of the county lies m coal and salt The second is a 
specially important product borne rock salt is obtained at 
Northwich and Wmsford, but most of the salt is extracted from 
bnne both here and at Lawton, Wheelock and Middlcwich At 
Northwich and other places in the locality curious accidents 
frequently occur owing to the sinking of the soil after the bnne is 
pumped out , walls i rack and collapse, and houses are seen 
leaning far out of the perpendicular A httle copper and lead 
arc found 

Commumcations — The county is well served with railways 
The main line of the London d North-Western railway, passing 
north from Crewe to Warrington m I ancashire, serves no hrge 
town, but from Crewe bianchcs diverge fanwisc to Manchester, 
UiLstcr, North Wales and bhrewsbury ihe Great W^estern 
railway, with a line coming northward from Wrexham, obtains 
access through Chcslurc to Liverpool and Manchester These two 
companies jointly work the Birkenhead railwiy from Chester 
to Birkenhead The heart of the county is traversed by the 
Cheshire Lines, serving the salt distnct, and reaching Chester 
from Manchester by way of Delamere Forest In the cast the 
Midland and Great Central systems enter the eounty, and the 
North Staffordshire line serves \Licclesfield The Mam heater, 
bouith Junction A Altrincham and tlie Wirral railways are small 
systems serving the localities indicated by their names The 
river Weaver is locked as fur up as W insford, and the transport of 
salt IS thus expedited The profits of the navigation, which was 
originally undertaken m 1720 by a lew ( heshire squires, belong 
to the county, and are paid annually to the relief of the county 
rates In the salt district through which the Weaver passes 
subsidence of the land has resulted in the formation of lakes of 
I considerable extent, which act as reservoirs to supply the 
navigation There are further means of inland navigation by the 
Grand Trunk, Shropshire Union and other canals, anrl manv 
small steamers are in use The Manchester Ship Canal passes 
' through a section oJ north Cheshire, being entered from the 
estuary of the Mersey by locks near Eastham, and following its 
southern shore up to Runcorn, after which it takes a more direct 
course th a the nver 

Papulation and Adtntimlratton — Ihe ancient county, which is 
a county palatine, has an area of 6157,783 acres, with a population 
in 1891 of 730,058 and in 1901 of 815,099 Cheshire has been 
described as a suburb of Liverpool, Manchester and the Potteries 
of Staffordshire, and many of those whose business lies m these 
centres have colonized such districts as Bowdon Alderley, bale 
and Marple near Manchester, the Wirral, and Akager on the 
btaffordshire border, until these localities have come to resemble 
the richer suburban districts of London On the short seacoast of 
the Wirral are found the popular resorts of New Brighton and 
Hovlake This movement and importance of Us industries have 
given the county a vast increase of population in. modern times 
I In 1871 the population was 561,201 , from 1801 until that year it 
had increaaed 19 1 % The area of the administrative county is 
654,825 acres The county contains 7 hundreds The municipal 
boroughs are Birkenhead (popK 1101,915), Chester (38,309), 
Congleton (10,707), Crewe (42,074), Dukmfield (18,929)) Hyde 
(32,766), MaccJesfield (^,624), Stalybndge (27,673), Stockport 
[I (92,832) Chester, the county town, is a city, county of a city, 

I and coimty borough, and Birkenhead and Stockport are county 
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boroughs The other urban districts with their populations arc 
as follows — 


Aldcrky Edge (m) 

2 85b 

Hoylakt and West Kirbv 

Ahager 

2 597 

Knutsford (a) 

Altrincham (a) 

16831 

Lower Be bington (b) 

Ashton upon Mersey (a) 

5 5<>3 

Lymnx (a) 

BollmKton (a) 

5 245 

Marplc (a) 

Bowdon (a) 

2 788 

Middlewich 

Bredbury and Roiniley {n) 

7087 

Mottram in Longdendale 

Bromborough (b) 

I 8qi 

Nantwich 

Buglawton (Congjeton) 

I 452 

Neston and Parkgatc {b) 

Chcadle and Gatley {a) 

7 9Tb 

Northvvicli 

C ompstall (a) 

875 

Runcorn 

Ellesmere Port and Whitby (b) 

4 082 

Sale (rt) 

Hale (a) 

4 5O2 

Sandbueh 

Handlorth (a) 

gii 

Tai porky 

Hdzi 1 Grovi and Bramhall (a) 

7 934 

WalLasey (ft) 

Higher Bcbmgton (b) 

I 540 

Wilmslow (a) 

Hollingworth («) 

2 447 

Wmsford 

Hoole (Chester) 

5 34* 

Yeardsk y cum Whaley (i 

01 tins lownshijis m this table 1 

tliosi 111 ir 

ked (a) are within a radius 


ot about 15 m from M inchestcr (Knutsforil being taken as the 
limit) while Ihobc maikcd {h) arc m the Wiiral The localities ol 
densest pojmlation are thus clearly illustrated 

The countv is in the North Wales iml Chester circuit, and 
assizes are held at Chester It has one court of quartet sessions, 
and IS divided into fourteen petty sessional divisions The 
boroughs already n.uned, excepting Duktnfield, have separate 
commussions of the peace, and Birkenhead and Chester have 
sepanite courts of quarter sessions Thcie arc 464 civil parishes 
Cheshire is almost wholly in the dioeese of Chester, but small 
parts are in those of Manchester, St Asaph or Lichfield There 
are 268 ecclesiastical parishes or districts wholly or m part 
within tlie count) Tliert are eight parliament vy divi'-ions, 
namelv, Macclesfield, Crewe, Ldilisbury, Wirral, Knutslord, 
\ltrinchim, TT)dc and Northwich, each returning one member , 
the county also includes th( parliamentary borough of Birkenhead 


I consisting of the barons and clergy, and courts, and all lands 
I except those of the bishop were held of the carl The court of 
— - ] exchequer was presided over by a chamberlam, a 
*e?72 vice -chamberlain, and a baron of the exchequer 

8 It was pnncipally a court of revenue, but prob- 

4 707 ably a court of justice abo, before that of the 

5 595 justiciary was established, and had besides the 

(<j) 3^*8 I Ibnctions of a cliancery court, with an exclusive 

7 722 jurisdiction in equity Otlier officers of the 

4 1 54 palatinate were the constable, high-steward and 

17 the serjeants of the peace and of the forests 
12088 abbots of St Werburgh and Combermere 

5 55^ and all the eight barons held courts, in anv of 

2 644 which cases of capital felony might be tned 

53 579 During the 12th and 13th centuries the county 
j vvas impoverished by the constant inroads of the 

1487 I ^^Ish In 1264 the castle and city of Chester 
* were granted to Simon de ^^ontfort, and in 1267 
the treaty of Shrewsbury procured a short interval of peace 
I Richard II , m return for the loyal support furnished him bv 
I the county, made it a pnncipalitv , but the act was revoked in 
I the next reign In 1403 Cheshire was the headquarters of 
I Hotspur, who roused the people bv telling them that Richard 
II was still living At the beginning of the Wars of the Roses 
Margaret collected a bodv of supporters from among the ( heshire 
gentry, and J^ancastnan risings occurred as late as ijh4 At 
the time of the Civil War feeling was so equally divided that 
an attempt was made to form an association for preserving 
internal peace In 1643, however, Chester was made the head 
, quarters of the royalist forces, while Nantwich was garrisoned 
I foi the parliament, and the countv became the scene of con- 
I stant skirmishes until the surrender of Chester in 164b put an 
end to the struggle 

I From the number of great families with which it has been 
I associated Chester has been named “ the mother and nurse of 


returning one member, and parts of the borough of Stockport, 
which returns two members, and of Ash ton-under- Lyne, Chester, 
Stalybridgi, ind Warrington, which return one member 
each 

History — The earliest recordtd historaal fiit relating to the 
district which is now ( hcshirc is the rapture of Chester and 
destruction of the native Britons by the Northumbrian kmg 
yFthelfrith about 614 After a period of mcessant strife between 
the Britons and their Saxon invaders the district was subjugated 
by lughert in 830 and ini orpor itcd in the kingdom of Mercia 
During the 9th century ^thelwulf held his parliament at Chester, 
and received the horn ige of his tributary Ungs from Berwick to 
Kent, and in the loth century /Fthclflacd rebuilt the city, and 
erected fortresses at Eelelisbury and Rumorn Edward the 
Filler garrisoned Thclwall and strcngtlKned the passages of the 
Mersey and the Irwill On the splitting up of Mcrcia in the 
10th century the dependent districts along the Dec were made a 
shire for the fortress of Chester The shire is first mentioned in 
the Abingdon Chrofit le, which relates that in 980 Cheshire was 
plundered by a fleet of Northmen At the tune of the Domesday 
Survey the countv was divided into twelve hundreds, exclusive 
of the SIX hundreds between the Ribble and the Mersey, now 
included in 1 Lancashire, but then a part of Cheshire These 


English gentilitv ” Of the eight baronies of the earldom none 
survives, but the title of that of Kmderton was bestowed in 1762 
on George Venables- Vernon, son of Vnne, sister of Peter \ enables, 
last baron of Kmderton, from whom the present Txird Vernon 
of Kmderton is descended Other great Domesday proprietors 
were William Fit/Nigcl, baron of Ilidton, ancestor of the Lacy s , 
Hugh de Mara, baron of Montalt, ancestor of the Ardens , 
Ranulph, ancestor of the Mamwarmgs , and Hamo de Mossev 
I he Davenports. Leighs and Warburtons trace their descent 
back to the 12th centurv, and the Grosvenors are descended 
from a nephew of Hugh Lupus 

In the rcigia of Henrv \]1I the distmetue privileges of 
Cheshire as a county palatine were considerably abridged The 
right of sanctuary attached to the eitv of Chester was abolished , 
justices of the peace were appointed as in other parts of the 
kingdom, and m 1542 it was enacted tlvat in future two knights 
for the shire and two burgesses for the city of Chester should be 
returned to parliament After the Reform \ct of 1832 the 
county returned four members from two di\ isions, and Maccles- 
field and btockport returned two members each Birkenhead 
secured representation in 1839 Prom 1868 until the Redistribu- 
tion Act of 1885 the countv returned six members from three 
divisions 


divisions have suflered great modification, both m extent and ' 
m name, and of the seven modern hundicds Bucklow alone | 
retains its Domesday appellation File hundreds of Atiscross j 
and Exestan have been transferred to the counties of Flint and 
Denbigh, with the exception of a few townships now m the ' 
hundred of Broxton Ifie prolonged resistance of Cheshire to 
the ( onqueror was punished by ruthless harrying and sweeping 
confiscations of property, and no Englishman retained estates 
of importance after the Conquest In order that the shire 
might be relieved of all obligations bevond the ever-pressing j 
necessity of defending its borders against the inroads of hostile 
neighbours, it was constituted a countv palatine which the earl 
of Chester “ held as freely by his sword as the king held England 
by his crown ” The county had its independent parliament 


From earliest times the staple products of Cheslnre have been 
salt and cheese The salt-pits of Nantwich, Middlewich md 
Northwich were m active operation it the time of Eaward the 
Confessor, and at that d ite thi mills and fisheries on the Dee 
also furnished a valuable source of revenue Twelfth-century 
writers refer to the excellence of Cheshire cheese, and at the 
tune of the Civil War three hundred tons at £33 per ton were 
ordered m one \ear for the troops in Scotland The trides of 
tanners, skinners and glove-makers existed at the time of 
the (onquesl, and the export trade in wool in the 13th and 
14th centuries was considerable The first bid of roik-salt 
was discovered in 1670 V^'eaving and wool-combing were 
introduced m 1674 

AnttqmtK '! — The mam interest in the architecture of the 
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county lies in the direction of domestic buildings rather than 
ecclesiastical Old half-timbered houses are common in almost 
every part of the countv , many of these add to the picturesque- 
ness of the streets in the older towns, as in the case of the famous 
Rows m Chester, while in the country many ancient manor- 
houses remain as farm-houses Among the finest examples 
are Bramhall Hall, between btockport and Macclesfield, and 
Moreton Old Hall, near Congleton (see Housf, Plate IV ,fig 13) 
The first occupying three sides of a quadrangle (formerly 
completed by a fourth side), dates from the 13th and 14th 
centuries, and contains a splendid panelled hall and other rooms 
Of Moreton Hall, which is moated, only three sides similarly 
remain , its date is of the i6th centurv Other buildings of the 
Elizabethan period are not infrequent, such as Brereton and 
Dorfold Halls, while more modern mansions set in fine estates, 
are numerous Crewe Hill is a modern building on an ancient 
site, and Vale Royal near W insford incorporates fragments of a 
Cistiriian monastery founded in 1277 A noteworthy ln^tance 
of the half-timbered style applied to an ecclesiastical building 
IS found in the church of Lower Peover near Knutsford, of which 
only the tower is of stone The church dates from the 13th 
century, and was carcfullv restored in 1852 Cheshire has no 
monastic rcnnins of importance save those attachid to the 
cathedral of Chester, nor arc its village churches as a rule of 
special interest Ihere is, however, a fine late Perpendicular 
church (with earlier portions) at Astbury near Congleton, and 
of this style and the Decorated the churches of Bunbury and 
Malpas may be noticed as good illustr itions In ( hester, besides 
the cathedral, there is the massive Norman church of St fohn , 
and St Michael s church and the Rivers chapel at Macclesfield 
are noteworthy iMo more remarkable religious monuments 
remain in the county than the two sculptured Saxon crosses in 
the market-place at Sanclbach Rums of two Norman castles 
exist in Beeston and Halton 

VurnoRiTiES Sir John Doddridge Ihstorv of the Ancient and 
Modem iitaU of the J'nncipaht\ of Wales Duchy of Cornwall and 
Eatldom of Chestei (I ondon 1630 2nd id 1714), D King 1 hi 
T ale Royall of England or the County Palatine of Cheshtte Illustrated 
4 parts (London 1O56) D and S Lysons Magna Britannia vol 11 
pt II (London 1810) J H Hanshall History of the County Palatine 
of Chester {Chi<^ici 1817 1823) J O Halliwcll Palatine Antholog\ 
(London 1850) G Ornurod I listen of the Count'i Palatine and 
City of Chester (London i8iq , new ed London 1875-1882), 
J P Earwaker East Cheshire (2 \o\‘^ London 1877) R Wilbraham 
Glossary (London 1820 2nd cd London 1826) and (rlossary 
founded on H ilbraham by E Leigh (London 1877) J Croston 
Historic Sites of Cheshire {M&nChc.'^ic.r 1885) and County Eatnilies of 
Cheshire (Manchester 1887) \\ F A \\on Chcshtit Gleanings 

(Manchester 1884) Ilollind (rlossary of Words used in the County 
of Cheshire {I ondon 1884-1886) N G Phiiijis \ tews of Old Halls 
in Cheshue (London 189 ^) \ ictoria County History Cheshire 

See also various volumes of the Chetham Society and of the Reconl 
Society of Manchester as well as the Proceedings of the Cheshire 
Antiquarian Socittv and Cheshue Not s and Queries 

CHESHUNT, an urban district in the Hertford parliamentary 
division of Hertfordshire, England, on the Lea, 14 m N of 
London by the (ireat Eastern railwav Pop (1891) 9620 , 
(1901) 12,292 The church of St Marv is Perpendicular ami 
his been enlarged in modern times A college was founded, 
for the education of young men to the ministry of the Connexion, 
by Selma countess of Huntingdon m 1768 at I revecia-isaf near 
Talgarth, Brei knockshire In 1792 it was moved to Cheshunt, 
and became known as ( heshunt College In 1904, as it was 
felt that the college was unable properly to carrv on its work 
under existing conditions, it was proposed to amalgamate it 
with Hackney (ollege, but the Ifoard of Education refused to 
sanction any arrangement which would set aside the require- 
ments of the deed of foundation, namelv that the officers and 
students of C heshunt College should subsc ribe the fifteen articles 
appended to the deed, and should take certain other obligations 
In 1905 it was derided bv the hoard to reorganize the college 
and remove it to Cambridge 

Nursery and market girdenmg, largely under glass, bnek- 
making and saw-mills are the chief industries of Cheshunt 
Roman coins and other remains have been found at this place, 
and an urn appears built into the wall of an inn A Romano- 


Bntish village or small town is indicated There was a Bene- 
dictine nunnery here in the 13th centurv Of several interesting 
mansions m the vicinity one, the Great House, belonged to 
Cardinal Wolsev, and a foimer Pcngelly House was the residence 
of Richard C romwell the Protector after his resignation Theo- 
balds Park was built in the i8th centurv, but the original 
mansion was acquired by William Cecil, Lord Burghley, in 
1561, being taken m 1607 by James 1 from Robert Cecil, first 
earl of Sihsbury, in exchange for Hatfield House James died 
here m 1625, and Charles 1 set out from here for Nottingham in 
1642 at the outset of the Civil War One of the entrances to 
'Iheobalds Park is the old lemplc Bar, removed from Fleet 
Street, London, in 1878 

CHESIL BANK (A S ceosol, pebble bank), a remarkable 
beach of shingle on the coast of Dorsetshire, England It is 
sc*p irated from the mainland for 8 m bv an inlet called the Fleet, 
famous for its swannerv, and continues in all for 18 m south- 
eastward from Abbotshury, terminating at the so called Isle 
of Portland The height of the bank at the Portland end is 
35 ft above spring-tide level, and its breadth 200 yds The 
greater height at this end accords with the general movement 
of shingle along this coiast from west to east , ind for the same 
reason the pebbles of the bank decrease m size from i to ^ m 
m diameter at Portland to the si/c of peas at the western end, 
where the breadth is only 170 yds 

CHESNELONG, PIERRE CHARLES (1820-189 0 , Freneh 
politician, was born at Orthez in the department of the Basscs- 
Pyr^necs, on the ijlh of April 1820 In 18^8 he proilumed 
himself a Republican , but after the establishment of the Sei ond 
hmpire he changed his views and in 1865 was returntd to the 
chamber as the official candidate for his native place He at 
once became conspicuous, both for his eloquence and for his 
uncompromising clericalism, cspcciilly in urging the necessity 
for maintaining Ine temporal power of the papacy In 1869 he 
was again returned, and, devoting himself with exception il 
ability to financiil questions, was m 1870 appointed to report 
the budget During anel after the war, for which lu voted, he 
retired for a while into private life hut in 1872 he wis igain 
elected deputy, this time as a Ltgitiinist, and took his seat 
among the extreme Right He was the soul of the rcictionary 
opposition that led to the fall of Thiers , and m 1873 it was he 
who, with Lunen Brim, carried to the romte dc Clnmbord the 
proposals of the chambers Through some misundi rstanding, 
he reported on his return that the count had acicjitcd all the 
terms offered, including the retention of th( tricolour Hag , and 
the count published a formal denial Chesnelong now devoted 
himself to the establishment of ( atholic universitifs and to the 
formation of Catholic working-men's elubs In 1876 he w.is 
again returned for Orthez, but was unseated, and then beaten 
by the republican candidate On the 24th of Novamher, how- 
ever, he was elected to a scat in the senate, when he continued 
his vigorous polemic against the progressive attempts of tlu 
republican government to secularize the educational system of 
France untU his death m 1894 

CHESNEY, CHARLES CORNWALLIS (1826-1876), British 
soldier and military writer, the third son of Charlts Cornw illis 
Chesnev, captain on the retned list of the Bengal Artillery, and 
nephew of Gcner il h R Chesney, was born in C o Down, Ii eland, 
on the 29th of September 1826 Educated at Blundell s school, 
Tiverton, and afterwards at the Royal Military Ac idemy, 
Woolwich, he obtained his first commission as second lieutenant 
of engineers m 1845, passing out of the academy at the head of 
his term His early service was spent m the ordinary course 
of regimental duty at home and abroad, and he was stationed 
in New Zealand during the Crimean War Among the various 
reforms in the British military system which followed from that 
wir was the impetus given to military education , and in 1858 
Captain Chesney was appointed professor of military history 
at Sandhurst In 1864 he succeeded Colonel (afterwards Sir 
Edward) Hamley m the corresponding chair at the Staff ( ollege 
The writings of these two brilliant officers had a great influence 
not only at home, but on the continent and in America Chesney ’s 
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first published work (1863) was an account of the Civil War in 
Virginia, which went through several editions But the work 
which attained the greatest reputation was his Waterloo Lectures 
(1868), prepared from the notes of lectures orally delivered at 
the Staff College Up to that time the F nglish literature on the 
Waterloo campaign, although voluminous, was made up of 
personal reminiscences or of formal records, useful materials 
for history rather than history itself , and the French accounts 
had mamlv taken the form of fiction In Chesney’s lucid and 
vigorous account of the momentous struggle, while it illustratts 
both the strategv and tactics which culminated m the final 
catastrophe, the mistakes committed by Napoleon are laid bare, 
and for the first time an English writer is found to point out that 
the dispositions of Wellington were far from faultless And m 
the Waterloo I eclure% the Prussians are for the first time credited 
hy an English pen with their proper share in the victory 1 he 
work attracted much attention abroad as well as at home, and 
French and Herman translations were published 

Chesney was for many years a constant contributor to the 
newspaper press and to periodic literature, devoting himself 
for the most part to the critical treatment of military operations, 
and professional subjects generally Some of his essays on 
military biography, contribute d mainly to the Edinburgh Reintio, 
were afterwards published separateh (1874) In 1868 he was 
appointed a member of the roval commission on military educa- 
tion, under the presidency first of Earl De Grey and afterwards 
of lord I)utf(rin, to whose rc commendations were due the 
unproved orgmuation of the military colleges, and the develop- 
ment of militvrv edu( ition m the prmcipil militirv shxtions 
of the British army In 1871, on the conclusion of the hranco- 
(lerman War, he was sent on a special mission to Frame and 
Germanv and furnished to the government a series of valuable 
rcpoits on the different siigc operations which had been carried 
out during the war especiallv the two sieges of Pans These 
reports were published in a large volume, which was issued 
confidentially Never seeking regimental or staff preferment, 
Colonel Chcsne> never obtTined anv, but he held at the time of 
his death a uriujui yiosition in the army, altogethci apart from 
and aho\c his vtual place in it He was consulted bv officers 
of all grides on profession il mitters, and few hive done more 
to ruse the intellectual standard of the British officer Con- 
st intlv engaged in literarv pursuits he was nevertheless laborious 
and cxempl irv in the discharge of his public duties, while 
managing ilso to devote a 1 irgt part of his time to charitable 
and religious offices He w vs abstemious to a fault and, 
overwork of mind and body telling at last on a frail constitution, 
he dud iftei a short illness on the icjth of March 1876 He hacl 
heeome lieutenant-colonel in 1873 and at the time of his death 
he was commanding Roval Engineer of the I oneJon district 
lie w IS bulled at Sandhurst 

CHESNEY, FRANCIS RAWDON (i7Sc;-i872), British gemril 
and explorer w is the son of ( iptain Alexander Chesnev, in 
Irishman of Scottish descent who, having emigrated to South 
Carolina in 1772, did brilliant service under Lord Rawdon 
(aftcrw irds marquess of Hastings) in the W ir of Independence, 
and subsequently received an ippomtmcnt as coast officer at 
Annalong, ( o Down, Ireland There F R Chesnev was born 
on the i6th of March 1780 Lord Rawdon gave the boy a cadet- 
ship at Woolwich, and he was gazetted to the Roval Artillerv'^ 
in 1805 But though he rose to be lieutenant-general and 
colonel-commandant of the 14th brigade Royal Artillery (1864), 
and general in 1868, ( hesnev’s memory lives not for his militarv 
record, but for his connexion with the Suez Canal, and with the 
exploration of the Euphrates vallev, whu h started with his being 
btnt out to f onstantinople in the course of his military duties 
m 182CJ, and his making a tour of inspection m Egypt and Sv^n 
His report in r8^o on the feasibilitv of making the Suez Canal 
was the original basis of I esseps’ great undertaking (m i86() 
Lesseps greeted him in Pans as the “father” of the caml), 
and m 1831 he introduced to the home government the idea of 
opening a new overland route to India by a daring and ad- 
venturous journev (for the Arabs were hostile and he was ignorant 


93 

of the language) along the Euphrates vallev from Anah to the 
Persian (lulf Returning home, Colonel Chesney (as he then 
was) busied himself to get support for the latter project, to 
which the East India Company’s board was favourable and 
m 1835 he was sent out m command of a small expedition, for 
which parliament voted £20,000, m order to test the navigabihtv 
of the Euphrates After encountering immense difficulties, from 
the opposition of the Egyptian pasha, ind from the need of 
transporting two steamers (one of which wis lost) in sections 
from the Mediterranean over the hilly countrv to the river, 
thev successfully arrived bv water at Bushire in the summer of 
1836, and proved Chesnev s view to be a practicable one In 
the middle of 1837 he returned to England, and was given the 
Royal Geographical Society’s gold medal, having meanwhile 
been to India to consult the authorities there .but the preparation 
of his two volumes on the expedition (published m 1850) was 
interrupted bv his being ordered out in 1843 to command the 
artillery at Hong-Kong In 1847 his penod of service was 
completed, and he went home to Ireland, to a life of retirement , 
but both in 1856 and again m 1862 he went out to the East to 
take a part m further surveys and negotiations for the Euphrates 
vallev ruhviv scheme, which, however, the government would 
not tak( up, m spite of a fav ourable report from the House of 
Commons committee in 1S71 In 1868 he published a further 
volume of narrative on his Euphrates expedition He died on 
the 30th of famiary 1872 

His Li/c edited hy Stanlt j Him i^wli ipjnartd in 1885 

CHESNEY, SIR GEORGE TOMKYNS (1830-1895), English 
general, brother of Colonel ( C Chesney, was born at Tiverton, 
Devonshire, on the 30th of April 1830 Educated at Blundell s 
school, Tiverton, and at Acidise omlx, he entered the Bengal 
Engineers as second lieutenant in 1848 He was emploved for 
some years in the public works department and, on the outbreak 
of the Indian Mutinv in 1857, loined the Ambali column, was 
field engineer at the bittle of Bidli ke serai, brigide-major of 
engineers throughout the siege of De'hi, and was severelv 
wounded m the assault (medal and clisp and a brevet majority) 
In i860 he was appointed head of a new department in ( onnexion 
with the public works accounts His work on Indian Polity 
(1868), dealing with the administr ition of the several departments 
of the Indian government attracted wide xtfention ind remains 
a permanent text-book The originator of the Roval Indian 
Civil Engineering College at Coopers Hill, Staines, he was also 
Its first president (1871-1880) In 1871 he contributed to 
Blackwoods Magazim “ I he Battle of Dorking a vivid 
account of a supposed invasion of England bv the Cicrmans 
alter their victorv over France This vvis republished in manv 
editions and translations and pioduccd a profound impression 
Ht was promoted lieutenant-colonel i86q colcmel 1877 
major-general, 1886 lieutenant-general, 1887 colonel -com 
mindant of Roval Engineers, i8()o ind general, 1892 From 
1S81 to 1886 he was sccretarv to the militirv department of 
the government of India, and was mide i C 8 ] and a C I E 
Freim i886 to 1892, as milit irv memhei of the governor general s 
council he carried out many miuh-needed military reforms 
He was made a ( B at the jubilee of 1HS7 and i k ( B on 
leaving India in 1802 In thit vear he was returned to parlia- 
ment, in the Conservative interest, as member for Oxford ind 
was chairman of the committee of service members of the House 
of ( ommons until his death on the yist of March i8(j^ He wrote 
some novels. The Dilemma, Tin Pni’ate Stcrt/ary The I esters, 
\c , and was a frequent contributor to periodical literature 

CHESS, once known as ‘ thecke'', ’ a game pliv ed with certain 
“pieees” on a speciil “board ’ dtsiribed below It tikes its 
name from the Persiin word diah i king, the name of one of the 
pieces or men used m the g ime f he ss is the most e osmopolitan 
of all games invented in the Fast (sec Hi<;tor\, below), intro- 
duced into the West and now domuikd in even part of the 
world As a mere pastime dioss is eisih leirnt and a ven 
moderate amount of studv enahk s a man to become a f ur plav er 
but the higher ranges of chess skill ire only attained bv persistent 
labour The real proficient or “ m ister ” not merelv must know 
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the subtle variations in which the game abounds, but must be able 
to apply his knowledge m the f.ice of the enemv and to call to bis 
aid, as occasion demands, all that he has of foresaglit, bniliancy 
and resource, both in attack and xn defence Two cliess players 
fighting over the board may fitly be compared to two famous 
generals encountering each other on the battlefield, the strategy 
and the tactics lieing not diasiinilar in spirit 

The Board, Pieces and The chessboard is divided 

(see accompanying diagrams) mto sixty-four chequered squares. 
In diagram i, the pieces, 'or chess-men, are arranged for the 
beginning of a game, while diagram 2 shows the denomination of 
the squares according to the English and German systems of 
notation Under diagram i arc the names of the various “ peces ” 
— each side, White or Black, ha\ mg a King, a Queen, two Rooks 
(or Castles), two Knights, and two Bishops The eight mem in 
front are called Pawns At the beginning of the game the queen 
always stands upon a square of her own colour The board is so 
set that each player has a white square at the nght hand end of 
the row nearest to him. The rook, kmght and bishop on the right 
of the king are known as King’s rook. King s kmght, and King s 
bishop , the other three as Queen’s rook, Queen s knight, and 
Queen’s Inshop 

Briefly desenbed, the powers of the vanous pieces and of the 
pawns are as follows 

The iking may move in any direction, only one square at a time, 
except m castling 1 wo kings can never be on adjacent squares 
The queen moves in any direc- 
tion square or diagonal, whether 
forward or backward There is 
no limit to her range over vacant 
squares , an opponent she may 
take , a piece of her own colour 
stops her vShe is the most power- 
ful piece on the board, for her 
action IS a union of those of the 
rook and bishop The rooks (from 
the Indian rukh and Persian rokh, 
meaning a soldier or warrior) 
move in straight lines— forward 
or backward — but thev cannot 
move diagonally Iheir range is 
like the queen s, unlimited, with 
the stime exceptions 
The bishops move diagonally 
in ajiy direction whither backward or forward They have 
an unlimited range, with the same exceptions 

The knights’ moves are of an absolutely different kind They 
move from one corner of any rectangle of three squares by two to 
the opposite corner, thus, in diagram 3, the white kmght can 
move to the square o( cupied by the black one, and \ ice \ ersa, or a 
knight (ould move from t to D, or I) to C The move may be 
made in any direction It is no obstacle to the knight’s move if 
squares A and B ire occupied It will be peneivcd that the 
knight always moves to a square of a different colour 

The king, queen, rooks and bishops mav capture any foeman 
which stands anywhere within their respective ranges , and the 
knights can capture the adverse men which stand upon the 
squares to which they can leap I he piece which takes occupies 
the square of the piece which is taken, the latter being removed 
from the board Ihe king cannot capture anv man which is 
protected bj another man 

The moves and capturing powers of the pawns are as follows — 
Each pawn for hrs first move may advance either one or two 
squares straight forward, but afterwards one square only, and 
this whether upon starting he exercised his privilege of moving 
two squares or not A pawn can never move backwards He can 
capture only diagonally —one square to his right or left front A 
pawn moves like a rook, captures like a bishop, but only one 
square at a time When a pawn arrives at an eighth square, 
v \7 at the extreme limit of the board, he may, at the option of 
his owner, be exchanged for any other piece, so that a player 
may , c g , have two or more queens on the board at onte 


BLACK 



WHITE 

Dim ram i —Showing the 
arrangement of the pieces at 
the comnumccniont of a game 


"Check and Checkmate ” The long can never be captured, but 
when any piece or pawn attacks him, be is said to be " m cheok,^’ 
and the fact of his being so attacked should be announced by the 
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Diagram 2 — Showing English and German Methods of Notation 

adverse player saying “ check,” whereupon the king must move 
from the square he occupies, or be screened from check by the 
interposition of one of his own men, or the atlockmg piece must 
be captured If, however, when the king is in (heck, none of 
these things can lie done, it is ” checkmate ” (Persian, s/iah meU, 
the king is dead), known generally as “mate,” whereupon the 
game terminates, the player whose king has been thus chetk- 
mated being the loser When the adversary has only his king 
left, It Ls very easy to checkmate him with only a queen and 
king, or only a rook and king Ihc problem is less lasy with 
king and two bishops, and still less easy with king, knight and 
bishop, in which case the opposing king has to be driven into a 
corner square whose colour corresponds with the bishop’s, mate 
being given with the bishop A king and two knights cannot 
mate To mate with king and rook the opposing king must be 
driven on to one of the four side files and kept there with the 
rook on the next file, till it is held by the other king, when the 
rook mates 

Ihe pawn gives check in the same wav as he captures, vi? 
diagonally One king cannot give check to another, nor may a 
king be moved mto chcr k 

” Check by discovery ” is given wtien a player, by moving one 
of his pieces, checks with another of them “ Double check ” 
means attacking the king it once with two 
pieces— one of the pieces in this case giving 
check by discovery 

“ Perpetual check ” occurs when one player, 
seemg that he cannot win the game, finds the 
men so pUued that he can give check ad 
mfimtum, while his adversary cannot possibly 
avoid it The game is then clrawn A game is 
also drawn ” if, before touching a man, the move 

player whose turn it is to play, claims that the 
game be treated as drawn, and proves that the existing position 
existed, in the game and at the commencement of his turn of play, 
twice at least before the present turn ” 

“ Stalemate ’ When a king is not in check, but his owner hats 
no move left save such as would place the king in check, it is 
" stalemate,” and the game is drawn 

“ Castling ” 1 his is a speaal move permitted to the king once 
only m the game It is performed in combination with either 
rook, the king being moved two squares laterally, while tlie rook 
towards which he is moved (which must not have previously 
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moved from its square) is placed ne\t him on the other side , the 
king must be to chcd first ITie king cannot castle after having 
been once moved, nor when any piece stands between him ancl 
the rook, nor if he is in check, nor when he has to cross a square 
commanded by on adverse piece or pawn, nor into dieck It will 
be perceived that after castling with the king’s rook the latter 
will occupy the KB square, while the king stands on the KKt 
square, and if with the queen’s rook, the latter will occupy the 
queen’s square while the king stands on the QB square 

“ Taking at passani ” This is a privilege possessed by any 
of the pawns under the following araimstances — If a pawn, 
sav of the white colour, stands upon a fifth square, say upon K5 
counting from the white side, and a black pawm moves from Qa 
or KBs to Q4 or KB4 counting from the black side, the white 
pawn can take the black pawn en passant For the purposes of 
such capture the latter is dealt with as though he had only moved 
to Q 3 or KB3 j and the whitt pawn taking him diagonally then 
occupies the square the captured pawn would have reached had 
he moved but one square Ihe capture cm be mide onl\ 
on the move immedi itoly succeeding that of the pawn to be 
captured 

“Drawn Game’’ This arises from a st demate (noticed 
,iho\ e), or from either player not having sufficient force where- 
with to effect checkmate, as when there art only two kings 
left on the board, or king and bishop igiinst king, or king with 
one knight, or two knights ag iinst king, or from perpetual 
check One of the players can call upon the other to give check- 
mate in fifty moves, the result of failure boing that the game is 
drawn But, if a pawn is moved, or a piece is captured, the 
counting must begin again 

A “minor piece” means ( ithcr a knight or abishop “Winning 
the exchange ’ signifies eipturing a look in exchange for a 
minor pure A “passed pawn’ is one that has no advirsi 
pawn either in front or on either of the adjoining files \ 
‘ file ’ IS simply a hne of s(iu ires extending vertically from 
one end of the board to the other An “ open file ” is one on 
which no piece or pawn of either colour is standing \ pawn 
or piece is en prise when one ol the eruiny s men can capture it 
“ (lambit is i word derived from the Ital gambetio, a tripping 
up of the heels , it is a term used to signifv en opening m which 
a pawn or piece is sacrificed at the oiiening of a game to obtain 
an att u k An “ opening,” or debut, is a certain set method 
of eominencmg the gimt When a pla>cr can only make one 
Icgil move, that move is e died a “ forced move ’ 

I (due of the — The rclitive worth of the chess-men 

cannot be definitel} stated on ae ( ount of the increase or decrease 
of their powers according to the position of the game and the 
pieces but taking the pawn as the unit the following will be 
in e-.timatc near enough fur prictu il purposes - piwn i, 
bishop 3 25, knight 3 23, rook 3 queen 0 30 Three minor piccts 
ma> more often than not be advantageously exchanged for the 
queen Ihc knight is generally stronger than the bishop in the 
end game, but two bishops are usually stronger than two knights, 
more especially in open positions 

I aws —The laws of chess differ, dthough not very matcriall> , 
in diff( rent countries Various steps have been taken but as 
yet without success, to secure the adoption of a universd code 
In competitions among bnglish plavcrs the particular 1 iws to 
be observed are speaally agreed upon, — the rtgnlations most 
generally adopted being those laid down at length in Stuinton s 
Ches<; Praxis, or the modific ition of the Praxis laws issued in 
the name of the British Chess Vssoei itinn in 1S62 

Iur\t Move and Odds — To decide who moves first, one pliver 
conceals a white pawn in one hand and a black pawn in the 
other, his adversary not seeing in which hand the different pawns 
arc put I he other holds out his hands w ith the p iwns com e tied, 
and his adversary touches one If that contains the white piwn, 
he takes the white men and moves first If he draws the black 
pawn his adv ersary has the first move, since white, by convention, 
always plays first Subsequently the first move is taken alter- 
nately If one player, by wiy of odds, “gives ” his adversary 
a pawn or piece, that piece is removed before plav begins If 


the odds are “ pawn and move, ’ or “ pawn and two,” a black 
pawn, natnclv, the kmg’s bishop’s pawn, as removed and white 
plays one move, or any two moves in succession “ Pawn and 
two ” IS generally considered to be slightly leas tn point of odds 
than to gwe a knight or a bishop , to give a knight and a lashop 
is to give rather more than a rcxik , a rook and bishop less limn 
i queen, two rooks rather more thin a queen. The oelds of 
“ the marked p iwn ” can only be given to a much weaker play er 
A pawn, generally KB’s pawn, is marked with a cap of paper 
If the pawn is captured its owner loses the game , he can also 
lose by being checkmated m the usual way, but he cannot give 
mate to his adversary with anv man except the m irked pawn, 
which may not be moved to an eighth square and exchanged 
for a piece 

Rules — If a plaver touch one of his men he must move it, 
unless he says ; adoube (I idjust) or words of a similar meaning 
to the effect that he was onlv setting it straight on its square 
If he cannot legally move a touched piece, he must move his 
king, if he can, but niav not castle , if not, there is no penalty 
He must sav fadouhe before touclnng his piece If a plaver 
touch an opponent’s piece, he must take it, if he can, if not, 
move his king If he cm do neither, no penalty A move is 
( ompicted and cannot be taken back as soon as a plaver, hav ing 
moved a piece, has taken his hand off it If a plaver is called 
upon to mate under the fiftv-move rule, “ fifty moves ” means 
fifty moves and the forts -nine replies to them A pawn that 
re u hes in eighth square must In exch inged for some other piece, 
the move not being complete until this is done , a second king 
e innot be selected 

Modes of dotation —The Fnglish and German methods of 
describing the moves made in a game arc different \ccording to 
the English method each player counts from his own side of 
the board, and the moves arc denoted bv the names of the files 
and the numbers of the squares Thus when a pla\er for his 
first mov'c advances the king’s pawn two squares, it is desenbed 
is follows — “ I P - K4 ” riie following moves, with the aid 
of diagrim 2, will enable the reader to understand the principles 
of the British notation The symbol x is used to express 
“ t ikes ’ , a dash - to express “ to ” 

White. Black. 

1 P K4 1 P-K4 

2 KKt-KBi 2 ()Kt-yB3 

(/ e King s Knight to tht (i e Qiieen s Kniglit to the 

thud sepnre of the Kings third square of the Queens 

Bishop s lik) Bishop s file) 

3 KB-OB4 i KB ()B4 

(King s Bishop to the fouith 
sqnaie of the (Juecus 
Bisliop s fll( ) 

4 P-QBt I KKt-IvB3 

5 P-C); S takes P tor P P) 

(Kings pawn takes \\ hiti s 
e )iu en s pawn) 

6 P takes P (or P > P) e. KB*-QKt5(ch ic cluck) 

(e)uccns Bishops pawn 
takes pawn no other piwn 
h IS a pawn en pnsr) 

It IS now usual to express the notation as concistlv as possible 
thus, the third moves of \\ lute ind Black would be gi\ en as 
3 B - B4, becuuse it is clear that only the fourth square of the 
queen s bishop’s file is intended 

I he French names for the pieces are King, Roi (^uecn Damt , 
Rook Tour, Knight, ( (77’rt//< r , Pawn Pion , for Bishop the 
French substitute Pnu, a jester Chess is d es f'clucs 

Ihe German notation tmplovs the iljih ilietical characters 
a, b,c,d, (,f,g and h, proceeding from left to right, and the 
numerals i, 2, 3, 4, 5 6, 7 and 8, running upwards, these being 
always calculited from the white side of the board (sec diagram 
2) Thus the While Queens Rooks square is ai , the \\hite 
Quec'n’s squire is di the Black Queen’s squan , the 
White Kings square, ci , the Black Kings square eH, and so 
with the other pieces and squares The German names of ilie 
pieces are as follows — King, Konig Queen, Damt , Rook, 
Turin, Bishop, Laufir , Knight, Springer, Pawn, Bauer, 
Chess, Schach 
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The initials only of the pieces are given, the pawns (Bauern) 
being understood The Germans use the following signs m their 
notation, viz — for “ check ” (f) , “ checkmate ” (J) , “ takes ” 
( ) , “ castles on king’s side ” (o-o) , “ castles on queen’s side ” 
(o-o-o) , for " best move ” a note of admiration ( ') , for “ weak 
move ” a note of interrogation (?) The opening moves just given 
in the English will now be given in the German notation — 
White Black 


1 62 -C 4. 

2 Sgi-f3 

3 L fi - C4 

4 C2-C3 

5 (I2 - d4 
o C 3 - d 4 


1 ey-es 

2 S b8 c6 

3 Lf8-c^ 

4 Sg8-f6l 

5 <5 ‘4 

6 1 c5 - b 4 t 


In both notations the moves are often given m a tabular form, 
thus — 

I I the movts alxjve the hue being White's 

P-K4 07-05 ^ 

and below the lint B 1 ick s 

Illustraiive Games — The text-books should be consulted by 
students who wish to improve their game The following are 
some of the leading openings — 


W hite 

1 P-K4 

2 KKt-Bj 

3 B-B4 

4 B-B^ 

5 B ^4 

6 PxP 

7 B-O2 

8 QKtxB 

9 PxP 

10 g Kt3 

1 1 Castlt s (K s side) 


CiLoco Piano 


Black 

1 P - K4 

2 OKt-Bj 

3 B-B4 

4 Kt-KB3 

5 PxP 

b B-Kt5 (ch) 

7 BxB (ch) 

8 P-Q4 

9 KKtxP 

10 gKt-K 2 
r t C astles 


Even game 


White 
r P-K4 

2 KKt B3 

3 B-Kt5 

4 B - R4 

5 B-Q4 
0 P~K5 

7 Castles 

8 R-Ksq 

9 B X Kt 

10 KtxP 

1 1 Kt yBj 


White 
P - K4 
KKt - B3 

P-p 4 

B-QB4 

P-B3 

PxP 


E% t n g i 


Black 

1 P-K4 

2 gkt- B3 

3 P-OH4 

4 Kt-B3 

5 PxP 

6 Kt-K5 

7 B-K2 

8 Kt-B4 
0 QPxB 

10 Castles 

11 P-KB3 


Scotch Gambit 


Black 
P- K 4 
QKt- B} 
PxP 
B-B4 
Kt-B3 


The position here arrived at is the samt as in the Giuoco Piano 
opening above 

Ev\ns Gambit 

White 


P-K4 

KKt-B3 

B-B4 

P-gKt4 

P-B3 

l’-C )4 

Cistlcs 

PxP 


Black 
P-K4 
gKt Bj 
B-B4 
B X KtP 
B-B4 
PxP 
B-g 3 


8 B-Kt3 


White has for its ninth move three approved continuations viz 
B-Kt2 P-Qs andKt-B3 To take one of them — 

9 P-QS 9 Kt-R4 

10 B-Kt2 10 Kt-Iv2 

1 1 B - g 4 II Castles 

12 Kt~Bj 12 Kt-Kt3 

13 Kt-K2 13 P-gB4 

14 Q Q2 14 P-B3 

ISK-Rsq 15B-B2 

16 gR-Bsq ib R-Ktsq 

This game may be considered about even 



King’s 

Knight s Gambit (Prohfr) 


White 



Black 

I 

P-K4 


I 

P-K4 

2 

P - KB4 


2 

PxP 

3 

KKt -By 


3 

P - KKt 4 

4 

B-B4 


4 

B- Kt2 

5 

Castles 


5 

p-g 3 

6 

P-Q 4 


6 

P-KR3 

7 

P-B3 


7 

Kt-K2 


Black has the advantage 


\llgaier-Kieseritzki Gambit 


White 



Black 

I 

P-K4 


I 

P-K4 

2 

P-KB4 


2 

PxP 

3 

Kt KB3 


3 

P - KKt4 

4 

P-KR4 


4 

P-Kt5 

5 

Kt -K5 


3 

KKt -By 

6 

B-B4 


6 

p-g 4 

7 

PxP 


7 

B Kt2 

8 

P-Q 4 


8 

Castles 

9 

B < P 


9 

KtxP 

10 

Bx Kt 


10 

gxB 

1 1 

Castles 


1 1 

p-gB4 


Black has the 

belter game 


Kini 

b Bishop 

S CrAMBir 


White 



Black 

1 

P- K4 


1 

P K4 

2 

P- KB4 


2 

Pn P 

3 

B -B4 


3 

P - Q 4 

4 

Bv P 


4 

Q-Ry (ch 

3 

K - B sq 


3 

P KKt4 

6 

KKt -B3 


() 

0 R j 

7 

P-O4 


7 

B Kt2 

8 

P KR4 


8 

P - KR y 

9 

Kt By 


9 

Kt - K2 

10 

K Kt SI] 


10 

P - Kts 

ii 

Kt-Ks 


1 1 

Bx Kt 

12 

Px B 


12 

gxKP 

13 

g-B s(i 


13 

P - Bb 

14 

P-P 


14 

g-Ktb (c! 

15 

(> - Kt 2 






Drawn 

game 




Salvio < 

Gambit 



White 



Black 

I 

P K4 


1 

P - K t 

2 

1 ’ KB4 


2 

Pxl' 

3 

KKt -By 


3 

P KKt4 

4 

B-B4 


4 

P- Kt5 

3 

Kt K5 


3 

Q-R3 (ch 

6 

K - B sq 


b 

Kt KRy 

7 

p - g 4 


7 

P Bb 

8 

Kt OBj 


8 

p 

9 

Et Q 3 


9 

I'.P (eh) 

10 

K P 


10 

B-Kt2 

1 1 

Kt - KB4 


1 1 

Kt - By 

1^ 

B- Ky 


1 2 

Castles 

« t 

QKt Qs 


I 3 

O-g sq 

14 

P-By 





White has a slight idvantage 
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P - K 1 P - KB4 

KKt 

By B-B4 

* 

P-K^ ^ PxP 

P KKt4 ^ P-Kt5 


W Kite 


Black 

5 

Castles 

5 

Px Kt 

6 

Q' P 

b 

g - By 

7 

P-Ky 

7 

Q^P 

8 

P-Q 3 

8 

B-Ky 

9 

B-g2 

9 

Kt - K2 

10 

Kt-By 

10 

QKt-By 

11 

gR-K sq 

1 1 

g KB4 

12 

R-K4 

12 

Castles 

13 

gB X p 

13 

B-Kt2 

14 

Q-K2 

14 

p-g 4 

13 

BxBP 

15 

g-Kt 4 

Ib 

1 ’ KR4 

1 6 

g-Ety 

17 

Ktx P 

17 

Kt X Kt 

18 

Bx Kt 

18 

B -B4 

19 

QR - KB4 

19 

B- K 3 

20 

BxB 

20 

PxB 

21 

R-K4 

21 

RxR (ch) 

22 

Kx R 

22 

R-B sq (ch) 

23 

K - Kt sq 

23 

Kt-gs 


\nd Black has 

the better 

game 
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Queen's Gambit 

White 

Black 

I 

P-Q4 

1 

P-Q 4 

2 

P-QB4 

2 

PxP 

3 

P-K3 

3 

P-K4 

4 

BxP 

4 

PxP 

5 

PxP 

5 

B-Q 3 

6 

Kt-KB3 

0 

Kt - KB3 

7 

Castles 

7 

Castles 

8 

P-KRy 

8 

P-KR3 

9 

Kt-QB3 

9 

P-QBi 

Ihe game 
position 

IS about equal, 

though White 

1 has a somewhat 


The following is a selection of noteworthy games played by 
great masters — 

KiNo’b Bishop s Cambit 



White 


Black 

Anderssen 

Kieseritzki 

I 

P-K4 

I 

P-K4 

2 

P-KB4 

2 

PxP 

3 

B-B4 

3 

Q-R5 (eh) 

4 

K - B sq 

4 

P-QKt 4 

5 

BxKtP 

5 

Kt KB3 

6 

Kt-KBy 

() 

g-Ry 

7 

i‘-g 3 

7 

Kt - R t 

8 

Kt-R^ 

8 

Q-Kt 4 

9 

Kt-Bs 

9 

P-OBy 

10 

P - KKt4 

10 

Kt-Bi 

11 

R - Kt sej 

II 

PxB 

12 

P - KR4 

12 

Q Kt 3 

13 

P-R5 

1 1 

Q Kt4 

14 

Q-B3 

14 

Kt - Kt sq 

15 

BxP 

15 

Q-B3 

i6 

Kt-Bi 

lO 

B-B4 

17 

Kt-Qs 

17 

Qx KtP 

18 

B-Q(. 

18 

Q x R (eh) 

10 

K - K,. 

10 

BxR 

20 

P K<5 

20 

Kt - QRi 


Wlute miUs in three moves 


Philiuor s 

Detencl 



White 


hi lek 


Barnes 


Moi phy 

I 

P-K4 

I 

P K4 

2 

Kt-KB^ 

2 

i’ y 3 

3 

P-Q 4 

3 

p KB4 

4 

Px KP 

4 

BPx P 

5 

Kt-Kt5 

5 

I’-Q 4 

6 

P-K6 

0 

B-QB4 

7 

Kt - B7 

7 

Q -Bi 

8 

B-K3 

8 


9 

B KKts 

0 

Q-B4 

10 

KtxR 

10 

QxT 3 

II 

B-B4 

II 

Kt-ClBi 

12 

Kt-B; 

12 

0 P' 

13 

R-B sq 

n 

Kt 

14 

P-KB3 

14 

Kt OKI 5 

15 

Kt-QRi 

15 

B^P 

lO 

BxB 

if> 

Kt-QO (ch) 

17 

QxKt 

17 

PxQ 

18 

Castles 

18 

Bx Kt 

10 

B-Kt3 

10 

P-Q/ (eh) 

20 

K - Kt sq 

20 

B-B4 

21 

Kt - K5 

21 

K - B se| 

22 

Kt - Q 3 

22 

R K Sei 

23 

Kt - B 

23 

O.R 


\nd While icsigns 


BlSllOl S G^MBI1 



White 

Black 


W lute 

Black 


Charousek 

Tchigoim 


Charousek 

1 chigorm 

T 

P-K4 

T’ - K4 

13 

Q > P (ch) 

K-K2 

2 

P - KB4 

PxP 


KtxP 

Ktx Kt 

3 

B-B4 

Kt-QBi 

15 

BsKt 

P-R3 

4 

P-Q4 

Kt-B^ 

16 

Kt-B3 

B-B5 

5 

P-K5 

P-Q4 

*7 

P-K6 

R-B s<i 

6 

B-Kt3 

B - Kts 

18 

B-B7 

PxP 

7 

Q Q3 

Kt -KIU 

10 

BxQ(ch) 

RxB 

8 

Kt-KRj 

Kl-Kts 

20 

Q - Kt7 (eh) 

R-Q2 

0 

g QBl 

Kt - R3 

21 

R - By (ch) 

KxR 

10 

Castles 

B-K7 

22 

Q X R (ch) 

B-K2 

1 1 

B - R4 (ch) 

P-B3 

23 

R Ksq 

R- K sq 

12 

BxP (ch) 

PxB 1 

24 

P-QKti 

Resigns 


This pretty game was played m the tie match for first prize at 
the Budapest tournament, i 8 q6 


Queen’s Gambit Declined 



White 

Black 


W hite 

Black 

W Steinitz 

Dr E Lasker 

W 

Steinitz 

Dr E Lasker 

I 

i’-g 4 

p-g 4 1 

21 

Kt-Bi 

Kt-Q5 

2 

P-QB 4 

P-K3 I 

22 

QxP 

Kt X B (ch) 

3 

Kt-QBi 

Kt - KB3 

23 

Px Kt 

R - Kt sq 

4 

B-B4 

B-K2 

24 

0. P 

R- Kty 

5 

P-K3 

Castles 

25 

g-B 4 

R <P 

6 

R-B sq 

P-B4 

26 

P-KR4 

B-R2 

7 

QPxP 

BxP 

27 

B-K4 

g-g 3 

8 

PxP 

P X P 

28 

P-B4 

g-g2 

9 

Kt-Bi 

Kt-Bi 

29 

B-Kt2 

g-Kt 5 

10 

B-Q 3 

p-g 5 

30 

Q-g 3 

Kt B4 

II 

PxP 

KtxP 

31 

Kt-K4 

B-Ko 

12 

( astlcs 

B-KKt5 

32 

R-B3 

RxH 

13 

Kt QKt5 

BxKt 

33 

KxR 

Kt < P (eh) 

14 

P-B 

Kt - Ki 

34 

K-R2 

KtxR (ch) 

15 

B-K5 

Kt-R4 

35 

K - Kt2 

Kt - R5 (ch) 

lO 

K - R sq 

g-Kt 4 

3 tJ 

K -R2 

Kt-B4 

*7 

B- Kt3 

QR-Qsq 

37 

R QKt s<i 

P-R4 

18 

Q~B2 

Q-R3 

^8 

R-Kt5 

R - R sq 

19 

QR-Qsq 

R-Bsq 

39 

P-Ri 

Rvp 

2e) 

g - Kti 

P-R3 


Ri signs 



This game was plavcd in the St Petersburg tournamtnt 1895 i 
fine specimen ot La‘ket s style The fin il attick beginning with 
21 y\ithKt-Q5 furnishes a gem of an ending 


Rien Gambit 



White 

Black 


W hite 

Black 


Professor 

Major 


Professor 

Major 


Rice 

Hanham 


Riee 

Hanham 

I 

P- K4 

P-K4 

I 5 

O-Ry 

Kt-B7 

2 

P - KB4 

PxP 

l(y 

RxB (ch) 

B-Ky 

3 

Kt - KHi 

P- KKt4 

17 

K-Bsq 

Q-R8 (ch) 

4 

P-KR4 

r-Ki5 

18 

Kt - Kt s<i 

Kt-R6 

5 

Kt-Ks 

Kt - KBi 

I'l 

PxKt 

P-B6 

6 

B-B4 

p-g 4 

20 

B-Kt5 

Q- Kt7 (ch) 

7 

PxP 

B-Qy 1 

21 

K - K sq 

P-B7 (ch) 

8 

Casths 

B < Kt 

22 

K O2 

P-B8 = Kt 

9 

R - K so 

Q-K2 j 



(ch) 

10 

P-By 

P-Kt6 

21 

K -Oy 

K-Q2 

II 

p-g 4 

Kt-Kty 

21 

P X B (ch) 

K-B2 

12 

Kt-Q2 

QxP f 

25 

( ) - K7 (eh) 

K-Kty 

13 

Kt-Bi 

Q-R3 

26 

Q-Q8 (ch) 

RxO 

14 

g-R4(ch) 

P-Bi 

27 

B X Q and mates 


The Rice t»ambit (so called after its m\entoi Prof Isaac L Riee 
of New \ork) whether right 01 not is only possible if Black plays 
7 B-Q3 Paulsens 7 B-Kta is better and a\ Olds unnecessary 
eomplieations 8 P-Q4 is the usual move I e iving the knight 
en pnse followed by <> R - Iv sej constitutes the Riee Gambit 
The interesting points in the game are that White subjects himse'f 
to i most violent attack with impunity for m the end Black could 
not save the game by 22 P - B8 elaiming a second queen with a 
discovered check nor by elaiming a knight with double check as 
It IS equally harmless to White 


Gaoco PivNo 



W lute 

Black 


Steinitz 

Bank It be n 

I 

P K4 

P K4 

2 

Kt KBi 

KI-OB3 

3 

13 - 134 

B-B4 

4 

P-By 

Kt - By 

5 

P -O4 

PxP 

0 

P X P 

B-Kt5 (ch) 

7 

Kt-By 

P Q 4 

3 

P <P 

KKt P 

0 

Clstles 

B-Ky 

10 

B-KKt 5 

B- K2 

II 

13 X Kt 

QBxB 

12 

KtxB 

t)x Kt 

13 

BxB 

KtxB 



W lute 

Black 


Steinitz 

Bardelelx n 

M 

R - K sq 

P- KBi 

15 

g -K2 

g-g2 

16 

OR B sq 

P-By 

17 

p-g, 

PxP 

18 

Kt - Q4 

K- B2 

19 

Kt - Ko 

KR - QB sq 

-0 

g - Kt4 

P-KKti 

2 I 

Kt - Kt5 (ch) 

K - K sej 


Rx Kt (eh) 

K - B sq 

. y 

R - B7 (ch) 

K - Kt s<i 

-4 

R - Kt7 (ch) 

K - R sq 

-s 

R ^ P (eh) 

Resigns 


As a mitter of fact Bardcleben left the board here, and lost the 
ginie by letting his clock lun out the time - limit but Steinitz 
who remained at the board dunonstrated afterwards the following 
variation leading to a forced win 


White Black 

Stemitr Bardcleben 

25 K Kt sq 

2O R - Kt7 (ch) K R stj 

27 y-R4(eh) IvxR 

28 Q - R7 (ch) K - B sq 
20 y R8 (ch) K - K2 
30 Q - Kt7 (ch) K - K si] 


31 

3-! 

33 

34 

35 


W hite 
Steinitz 


Q - Kt8 (ch) 
Q - B7 (ch) 
Q - B8 (ch) 
Kt - B7 (ch) 
Q - Q6 mate 


Black 
Barde leben 
K- K2 
K g s<i 
g Ksei 
K-Q2 


1 his game was awarded the prize for “ brilliancy ” at the Hastings 
tournament 1895 


VI 4 





CHESS 


White 

Haipnn 

1 P-1K4 

2 Kt-KB3 

3 ;»-Kt5 


Castles 

5 P-Q4 

6 PxP 

7 P-QR4 

8 P-K6 

9 PxKt 

10 Kt-B3 

11 Kt-Kts 

12 
»3 


Black 

Pillsbury 

P-K4 

Kt-QB3 

Kt-B3 

KtxP 

Kt-Qs 

KtxB 

Kt K2 
Kt - Kt3 
B - K2 
BxKt 
Q-Q* 


Ruy Lopez 

Wliite Black 

Haipnn Pillabnry 

14 P-Kt 6 lBPxP 

15 Kt-^^5 PxKt 

lO KR-Ksq'(ch) K-Bsq 


R^R3 
iS RxKt 

19 R-B3(ch) 

20 B - R6 

21 BxP 

22 R - Kt3 (ch) 

23 R-B3(ch) 

24 R - Kt3 (ch) 

25 R-B3(ch) 

Draw 


K<t-K4 

PxR 

K-Kt8(i 

Q-K2 

KxB 

K-Bbq 

K-Kt2 

K-Bsq 

K - Kt sq 


This brilliant game played at the Mumch tournament 1900 
would be unique had the combinations occurred spontaneously in 
the game As a matter of fact however the whole variation had 
been elaborated by Maroezy and Haipnn previoudly on the chance 
of Pillsbury adopting the defence in the text file real merit 
belongs to Pillsbury who had to find the correct defence to 1 
attack which Haipnn had committcfl to memory and simply had to 
be careful to make the moves in icgulai order 


Sicilian Defence 



White 

Black 

1 

Into 

Black 


Pillsbury 

Mieses 

1 

Pillsbury 

Micses 

I 

1> K4 

p-yiU 

iG 

PxP 

Kt-gs 

2 

Kt KB3 

P-K3 

17 

BxR 

KxB 

3 

P-Q4 

PxP 

18 

R-R2 

B-K3 

4 

Ktx P 

Kt-KH3 

19 

R-Q2 

R-Ksq 

5 

Kt-gBt 

Kt - B3 

20 

Cistles 

B ICtG 

6 

KKt-«t5 

B Kts 

21 

g - Kt sq 

B-Q4 

7 

P-QR3 

B X Kt (oil) 

22 

B-Qsq 

BxP 

8 

KtxB 

i’-y4 

-!3 

KxB 

Q - Kt4 (ch) 

9 

PxP 

PxP 

■24 

K - R sq 

gxR 

10 

B-KKt5 

Castles 

25 

B-Kt4 

0 B5 

II 

B-K2 



K - Kt S(i 

J>-B4 

12 

Kt K4 

g-R4(eh) 

\ 27 

B-R5 

Kt-BG 

1 1 

P - Kt i 

Q - K4 

2S 

B < Kt 

Q X B (ch) 

11 

IvtxKt (ch) PxKt 

29 

R Kt2 

K-K7 

»5 

B - KO 

P-(H) 1 

30 

( ) QB sq 

gxQp 


Drawn eventually 


1 liLs brilliant game occurred at the Pans tournament, 1900 


Evans Gambit 



Wllite 

Black 


White 

Black 


Afliderssen 

Dufresne 


inderssen 

Dufresne 

1 

P - K4 

P- K4 

13 

Q R4 

B-Kt3 

2 

Kt-KB3 

Kt-QB3 

14 

gKt-Qz 

B-Kt2 

3 

B-B4 

B-B4 

15 

Kt - K4 

'Q-B4 

4 

5 

P-QKt4 

P-B3 

BxP 

B-R4 

16 

27 

BxP 

Kt-BG (ch) 

Q-R4 

Py Kt 

G 

P-Q4 

PxP 

18 

PxP 

R- Ktsq 

7 

Castles 

P-Q6 

O-B3 

29 

QR - < ) sq 

Qx Kt 

8 

Q-Ktt 

20 

R X Kt (cii) 

KtxR 

9 

P-K5 

g Kti 

21 

Q X P (ell) 

KxO 

10 

R-Ksq 

KKt- K2 

22 

D-B5 (eh) 

K - K Ml 

1 1 

B-R3 

P - Kt4 

23 

B-g7 (ch) 

K moves 

12 

Q«P 

R glvt sq 

24 

BxKt mate 



This game is most remarkable and bnlhint The coup de repos 
of 19 QR-jQ sq is the key move to the bnlhint find combmatioo 
tiic deptli and subtlety of which have nevtr been eiiualled except 
perhaps in the following game lietwcen Zukertort and Blackburne — 


English Opening 



Whiti 

BHcU 

1 

White 

Black 


Zukertort 

Blackburne 

Zukertort 

Blackburne 

I 

P-gBi 

P-K3 

18 

P - K4 

gR=gi3 sq 

2 

P-Kt 

Kt-KB3 

19 

P-K5 

Kt - K sq 

3 

Kt-KU^ 

p gKti 

20 

P-B4 

P-Kt3 

4 

B-Kz 

B - Ktz 

21 

R-KJ 

P-B4 

I 

C istles 

P-O4 

22 

PxPe p 

KtxP 

6 

P-Q4 

Kt-'B3 

P-QKt3 

B 

23 

P-B5 

Kt - K5 

7 

( a^tleB 

24 

Bx Kt 

PxB 

8 

gKt - Qz 

2-5 

Px KtP 

R-B7 

9 

B-Kt2 

Q-K2 

26 

P X P (ch) 

K Rsq 

10 

Kt - OKt5 

Kt-K5 

27 

P - Q5 dis (ch) 

P-K4 

II 

KtxB 

PxKt 

28 

Q-K4 

GR-B4 

12 

Kt-Q2 

gKt-B3 

29 

R - B8 (ch) 

KxP 

t3 

P-B3 

Kt X Kt 

30 

QxP(ch) 

K-Kt2 

14 

gxKt 

PxP 

31 

BxP (ch) 

KxR 

15 

BxP 

P'Q4 

32 

B - Kt7 (ch) 

K-Ktsq 

16 

27 

B-Q3 

QR - K s<i 

(KR-Bsq 

R-Ba 

31 

Qxg 

Resigns 


riiis game played m the London tournament t883 

IS one of the 


most remarkable ovoductaons of modern limes, neither surpassed 
nor indeed equalled hitherto 


End Games — A game of chess consists of three branches — the 
opening, the middle and the end game The openings have 
been analysed and are to be acquired by the study of the books 
on the subject The middle game can only be acquired practically 
The combinations ibemg inexhaustible in their variety, individual 
ingenuity has its full scope Those endowed with a fertile 
imagination will evolve plans and combinations leading to 
favourable issues The less endowed player, however, is not left 
quite defenceless, he has necessarily to adopt a different system, 
namely, to try to find a weak point in the arrangement of his 
opponent’s forces and concentrate Ins attack on that weak spot 
As a matter of fact, in a contest between players of equal strength, 
finding the weak point in iiie opponent^ armour is the only 
possible plan, and this may be said to be the iundamental 
principle of the modern school In the good old days the battles 
were mostly fought m the neighbourhood of the king, each side 
striving for a checkmate Nowadays the battle may be fought 
anywhere It is quite immaterial where the advantage i^ g lined 
be It ever so slight Correct continuation will necessarily increase 
It, and the opponent may be compelled to surrender in the end 
game without being checkmated, or a position may be reached 
when the enemies, in consequence of the continual fight, are so 
reduced thit the kings themselves have to take the field— the 
end game The end game, therefore, requires a special study 
It has its special laws and the v^aluc of the pieces undergoes a 
considerable change The kings leave their passive roL and 
become attacking forces Ihe pawns increase in value, whilst 
that of the pieces may dimmish in certain cases Two knights, 
for instance, without pawns, become valueless, as no checkmate 
can be effected with them In the majority of cases the players 
must be guided by general principles, as the standard examples 
do not meet all cases 

The handbooks as a rule give a sprinkling of elementary endings, 
such as to checkmate with queen, rook, bishop and knight, 
two bishops, and pawn endings pure and simple, as well as jiawns 
in connexion with pieces in various forms Towards the end of 
the 19th centurv a valuable work on end games was published 
in England by the late B IlorwiU , thus for the first time a 
theoretical classification of the art was given This was followed 
by a more compiehcnsivc work by Professor J Berger of (iratz, 
which was translated a fewyears later by the late Mr'Froeborough 

A few specimens of the less accessible jiositions are given 
below — 

Posttion from a Game played by the late J G Campbell tn 

BLACK 


Obviously White has to lose tlic 
game not being ible to prevent the 
pawns from queening By a rc 
markably ingenious device White 
averts the loss of the game by 
stilemating himself as follows — 

I B ()2 r-Kty, 2 B-R5, 
P - Kt8 ^ y , 3 p Kt4 stale- 

mati 


WHITE 


White wms as follows 
I P-Kt6 RPxP, a P-B6 
P(Kt2) X P , 3 P-R6 and Wins 

by queeamg the pawn If 
I BP X P then 2 P - R6, 

KtPxP 3 P - B6 and queens 
fiheipawn 


Position by Surratt, iSoS 
BLACK 



WHITE 






CHESS 


Problems — A chess problem * has been described as “ merely 
a position supposed to have occurred in a game of chess, being 
none other than the critical point where your antagonist announces 
checkmate in a given number of moves, no matter what defence 
you play,” but the above description conveys no idea of the 
Position by B Iloywttz 
BLACK 

As a rule the game should be 
drawn. S.upposnig by a senes of 
chocks White were to coituicl Black 
to abandon the pawn he would 
move K > R8 , Q x P and Black as 
stale mate Therefore the ingenious 
way to win is — 

1 K-B4. P-B8 = Qcb, K- 
Kt^ and wins Or i K - 

R8 (threatening P-B8 -Kt) then 
2 Q-Qa preliminary to K-Kt3 
now wins 


Position by B Hovwitz 
BLACK 


Witliout Blacks pawn White 
could only draw The prwn being 
on the bo ird Whitt wins as 
follows — 

I Kt - B4 K ~ Kt sq 2 
Kt (B4) - Kf K-Rsti, 3 
K Kt4 Iv - Kt sq 4 K R3, 
K-R SCI, 5 Kt-R4 K-Kt sq , 
6 Kt (B4) - 0 > K - R sq 7 
Kt - Kt^ ch, K - Kt sq . 8 

Kt - B3 mate 


hitt wins with two pieces igainst 
one i ran occurrence 

I Kt K6 B - R3 , 2 B-Q4 
ch K - R2 , 3 B - B3, B moves 
anywhen not pnse, 4 B-Kty 
and Kt nnles 


Position by O Schubett 

\Vhil< wins as follow — black 

I P Kt^ Kt-Kt^ 2 K-B3, 

Kt-K6 3 B-K6 Kt-B8, 4 
BxJ^ Kt-g7 ch. 5 K-Kt4, 

KtxP 0 P-Kt6 Kt-B3 th , 

7 K - Kt5 P - K5 , « K X Kt 

P-K6 0 B-B4 KxB 10 
P-Kt7 P-K7, n P-Kt8^^ 
ch and wins by the simple process 
of a scius of checks so tuned that 
the king miy approach systematic- 
ally The fine points m this instruc- 
tive ending are the two bishop’s 
moves 3 B - K(i and y B - B4, 
tlie latter move enabling White to 
queen the pawn with a check Whh e 

degree to which problem-composing has become a specialized 
study Owmg its inception, doubtless, to the practice of recording 
critical phases from actual play, the ait of problem composition 
has so grown in favour as to earn the title of the poetry ” of 
the game 

' The earliest known problem is ascribed to an Arabian cabph of 
the 9th century The nrst known collection is in a manuscript (m 
the British Museum) of King Alphonso of Castile dated 1250 , it 
contains 103 probl^s The eollection of Nicolas of Lombardy, 
dated 1 300, comprises 192 problems 



Position by B Ilorwitz 

BLACK 



WHITE 




99 


A good chess problem exemplifies chess strategy idealized and 
concentrated In examj^s of actual play tiiere will necessarily 
remain on the board pieces immaterial to the issue (checkmate), 
whereas in problems the composer, employs only mdtspensable 
force so as to focus attention on the idea, avoiding all material 


White wrth the inferior position 
saves the game as follows - 

1 P-R6, PxP. 2 K-B3 dis 
ch K moves 3 R - R2 or Kt2 ch 
K X R , 4 K - Kt2 and draw as 

Black has to j<ive up tht rook and 
the RP cAnnot be queenod the Black 
bishop having no powei on the 
White diagonal Lxticiuely subtle 


Position by B Ilorwitz 

BLACK 


The mam idea being to checkmate 
with the bishop this is accomplished 
thus “1 B-K4 ch K - R4 2 
QxR QxQ, 3 K-B7 Q-Bsq 
ch, 4 KxQ BxP 5 K-B7, 
B X P 6 B - KtO mate 


WHITE 


White wuib as follows — 

1 P-R8--Q R-Kt; ch 2 
K Kt5 R < g , 3 Kt-Q7 ch 

K-Kt2 4 P-B6 ch K R2 
5 QPxKt R^R sq , <, Kt-B; 
ch, RvKt 7 P X R Kt mate 


\ position from actual play 
White plays i R-B5 threatening 
to win a piece Black rtphes with 
the jxiwerful Kt-Kt5 thicatening 
two mates and finally White (Mr 
Hoffer) finds an mguuons sacrifice 
of the Qiiccn tin saving clause 
ITie follow mg arc the moves 
I R-B5 Kt-Kt5 2 0 -Kt 8 
ch K-Kt3. 3 Q-Kt'ch K - R2 , 

4 Q - Kt8 ch and drawn by per- 
petual cluck as Black cannot cap- 
ture the Queen with K 01 R without 
losing the game 

which would tend to “obscuie the issue” Hence the first 
object in a problem is to extract the maximum of finesse with a 
sparmg use of the pieces, but “ economy of force ” must be 
combmed with “ purity of the mate ” A very common mistake, 
until comparatively recent years, wat> that of appraising the 
" economy ” of a position according to the slenderness ^ the 
force user!, but economy is not a question of absolute values The 
true criterion is the ratio of the force employed to the skill 
demanded The earliest composers strove to give their produc- 
tions every appearance of real plav , and indeed tlkur compo«!itions 


Postiton by Ilofjer 
BLACK 



WHITE 


Position by A Troitzky 
BLACK 



WHITE 



Position by F Amelung 

BLACK 



WHITE 
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partook of the nature of ingenious end-games, in which it was 
usual to give Black a predominance of force, and to leave the 
White king m apparent jeopardy From this predicament he 
was extncated by a series of checking moves, usually involving 
a number of brilliant sacrifices The number of moves was 
rarely less than five In the course of time the solutions were 
reduced to shorter limits and the beauty of quiet (non-checking) 
moves began to make itself felt The early transition school, as 
It has been called, was the first to recognize the importance of 
economy, t e the representation of the mam strategic point 
without any extraneous force The mode of illustrating 
singlc-themt problems, often of depth and beauty, was being 
constantly improved, and the problems of C Bayer, R Willmers, 
S Loy d, J G Campbell, F Healey, J B ’of Bndport, and W^ 
Grimshaw are, of their kind, unsurpassed In the y ear 1845 the 
“ Indian ” problem attracted much notice, and m 1861 appeared 
Healey ’s famous “ Bristol ” problem To this period must be 
ascribed the discovery of most of those clev er ideas which have 
been turned to such good account b\ the later school In an 
article written m 1890 F M Iced mentions the fact that his 
incomplete collection of ” Indians ” totalled over three hundred 
In 1870 or thereabouts, the later trinsition period, a more 
general tendency was manifest to illustrate two or more finished 
ideas in a single problem with strict regard to purity and economy , 
the theory of the art receiv'ed greater attention than before and 
the essays of C Schwede, Kohtz and Kockelkorn, Lehner and 
Gelbfuss, helped to codify hitherto unwritten rules of taste The 
last quarter of the 19th centurv, and its last decade especially, 
saw a marked advance in technique , until it became a common 
thing to find as much det p and quiet play embodied in a single 
first-t lass problem as in three or four of the (‘Id time problems, 
and hence arose the practice of blending sev eral distim t ide is in 
one elaborate whole 

In the composition of “ two-movers ” it is customary to allow 
greater elasticity and a less rigorous application of the principles 
of purity and economy Bv this me.ins a greater superficial 
complexitv is attained , but the Teutonic and Bohemian schools, 
and even English and American tv o-movc specialists, re( ogn./e 
that complexity, if it involves the sacrifice of first principles, is 
habit to abuse The blind master, A F Mackenzie of Jamaica, 
however, with a few others (notably f Taverner, W (deave, 
H and E Bcttman and P F Blake) have won some of their 
greatest successes with problems which, under stricter ruling, 
would not be allowed 

Bohemian (Czech) composers have long stood unrivalled as 
exponents of that blending of ideas which is the distinguishing 
trait of the later problem Such is their skill in construction 
that It IS rare to find in a problem of the Bohemian school fewer 
than three or four lines of play which, in economy and purity, 
are unimpeachable Amongst the earliest composers of this 
class Anton Konig, the founder of the school, Makovky, Drtina, 
Palct and Ihlnacek deserve to be honourably mentioned, but it 
was not until the starting of a chess column in the weekly journal 
Svetozor that the merits of the new school w ere fully asserted It 
was m 1871 that Jan Dobrusky contributed his first composition 
to that paper he was followed bv G Chocholous, C Kondelik, 
Pospisil, T)r Ma/el, Kviciala, Kesl, Tuzar, Musil and J Kotre , 
and later still, Havel, Traxlcr and Z Mach were no unworthy 
followers ol Dobrusky 

The faculty for blending variations is not without “ the defects 
of Its qualities,” and eonseijucntlv among the less able composers 
a cert iin tendency to repeat combinations of similar companion 
ideas IS discernible at times, while the danger that facile con- 
struction might usurp the place of originality and strategy was 
already apparent to Chocholous when, m an article on the 
classification of chess problems {Deutsche Schachzetiung, 1890), he 
warned the younger practitioners of the Bohemian school against 
what has been (iubl^d by H Von Gottschaft Vananten-leteret, 
or " the grinding out of variations ” When this one reservation 
IS made few will be inclined to dispute the pre-eminence 
of the Bohemian school To some tastes, however, a greater 
appeal 15 made bv the deeper play of the older German school. 


the quaint fancy of the American composer Samuel I oyd, 01 the 
seventy and freedom from “ duals ” which mark the English 
composers 

The idea of holding a problem competition open to the world 
was first mooted in connexion with the chess congress of 1851, 
but it was in 1854 that a tourney (confined to British composers) 
was first held Since then a number of important problem 
tournaments have been held 

History of Chess 

The ongin of chess is lost in obscurity Its invention has been 
vanously ascribed to the Greeks, Romans, Babylonians, Scythians, 
Egyptians, Jews, Persians, Chinese, Hindus, Arabians, Arau- 
canians, Castilians, Irish and Welsh Some have endeavoured 
to fix upon particular individuals as the originators of the game , 
amongst others upon Japheth, Shem, king Solomon, the wi<^e of 
Ravan,kingof Ceylon, the philosopher Xerxes, the Greek chieftain 
Palamedes, Hermes, Aristotle, the brothers Lydo and Tyrrhene, 
Semiramis, /enobia. Attains (d c 200 n c ), the mandarin Han- 
sing,the Brahman Sissa and Shatrenscha, stated to be a celebrated 
Persian astronomer Many of these ascriptions are fabulous, 
others rest upon little authoritv, and some of them proceed from 
easily traceable errors, as where the Roman games of Ludus 
Latrunculorum and Ludus Calculorum, the Welsh recreation of 
Tmdhivrdd (throw-board) and the ancient Irish pastime of 
Fithcheall are assumed to be identical with chess , so far as the 
Romans and Welsh are concerned, the contrary can be proved, 
while from what little is known of the Irish game it appeals not 
to have been a sedentary game at all The claims of the t hmese 
were advocated m a letter addressed by Mr Eyles Irwin in 1795 
to the earl Charlemont This paper was published m the TranS' 
actions of the Royal Irnh Academy, and its purport was that chess, 
called m the Chinese tongue chong-kt (the “royal game”), was 
invented m the reign of Kao- Tsu, otherwise Lin-Pang, then king, 
but afterwards emperor of Kiang-Nang, by a mandarin named 
Han-smg, who was m command of an army invading the Shcn-Si 
country, and who wanted to amuse his soldiers when in winter 
quarters This invasion of the Shen-Si country by Han-Sing took 
place about 174 b c Capt Hiram Cox states that the game is 
called by the Chinese ihoke-choo-hong hi, “ the play of the science 
of war ’ (bee also a paper published by the Hon Dames 
Barrington in the 9th vol of the Archaeologta ) Mr N Bland, 
M R A S , m his Persian C hess (London, 1850), endeavours to 
prove that the Persians were the inventors of chess, and maintains 
that the game, born in Persia, found a home in India, whence 
after a series of ages it was brought back to its birthplace Ihc 
view, however, which has obtained the most credence, is that 
which attributes the origin of chess to the Hindus Dr Ihomas 
Hyde of Oxford, wnting m 1694 {De Ludis Onentahbus), seems 
to have been the first to propound this theory, but he appears to 
have been ignorant of the game itself, and the Sanskrit records 
were not accessible m his tune About 1783-1789 Sir William 
Jones, in an essay' published in the 2nd vol of Astatic Researches, 
argued that Hindustan was the cradle of chess, the game having 
been known there from time immemorial by the name of chatur- 
anga, that is, the four angas, or members of an armv, which are 
said in the Amarakosha to lie elephants, horses, chariots and foot 
soldiers As applicable to real aimies, the term chaturanga is fre- 
quently used by the epic poets of India Sir William Jont s’s t, ssay 
is substantially a translation of the Bhawishya Ptirana, in which 
IS given a description of a four-handed game of chess played with 
dice A pundit named Rhadhakant informed him that this wa'' 
mentioned in the oldest law books, and also that it was invented 
bv the wife of Ravan king of Lanka (Ceylon), in the second age 
of the world in order to amuse that monarch while Rama was 
besieging his metropolis This account claims for chess an 
existence of 4000 or 5000 years Sir William, however, grounds 
his opinions as to the Hindu origin of chess upon the testimony of 
the Persians and not upon the above manuscript, while he con- 
siders the game described therein to be more modern than the 
Persian game Though sure that the latter came from India and 
was invented there, he admits that he could not find any account 



roi 


CHESS 


of it in the classical writings of the Brahmans He lays it down 
that chess, under the Sanskrit name chaturanga, was exported from 
India into Persia in the 6th century of our era , that by a natural 
corruption the old Persians changed the name into chalrang, but 
when their country was soon afterwards taken possession of by the 
Arabs, who had neither the imtial nor final letter of the word m 
iheir alphabet, they altered it further into shatranj, which name 
found Its way presently into modem Persian and ultimately into 
the dialects of India 

( apt Hiram Cox, in a letter upon Burmese chess, written in 
1799 and published in the 7th vol of Astatic Researches, refers to 
the above essay, and considers the four-handed game desenbed 
in the Sanskrit manuscript to be the most ancient form of chess, 
the Burmese and Persian games being second and third in order 
of precedence l^ter, in the nth and 24th vols of the Archaeo- 
logta, Mr Prancis Douce and Sir Frederick Madden expressed 
themselves in favour of the views held by Hyde and his followers 

In Professor Duncan Forbes’s RisioryofChess(i 86 o) Capt Cox’s 
views, as founded upon Sir William Jones’s Sanskrit manuscript, 
are upheld and are developed into an elaborate theory Professor 
horbes holds that the four-handed game of chaturanga described 
in tlie Bhawtshya Parana was the primeval form of chess , that 
It was invented by a people whose language was Sanskrit (the 
Hindus) , and that it was known and practised in India from a 
time lost in the depths of a remote antiquity, but for a period the 
duration of which mav have been from 3000 to 4000 years before 
the 6th century of the Christian era He endeavours to show, but 
adduces no proof, how the four armies commanded by four kings 
in Sir William Jones’s manuscript became converted into two 
opposing armies, and how t\vo of the kings were reduced to a 
subordinate position, and became “ monitors ” or “ counsellors,” 
one standing by the side of the White and the other of the Black 
king, these counsellors being the jarztns from which we derive our 
‘queens ” Among other points he argues, apparently with justice, 
that ihaiuranga was evidently the root of shatranj, the latter word 
being a mere exotic in the language of the inhabitants of Persia 

Van der 1 inde, in his exhaustiv e work, Geschichte und Litteratur 
des Schaclnpuh (Berlin, 1874), has much to say of the origin- 
theories, nearly all of which he treats as so many myths He 
agrees with those who consider that the Persians received the 
game from the Hindus , but the elaborate chaturanga theories 
of h orbes receive but scant mercy Van der Linde argues that 
chaturanga is always used by the old Indian poets of an armv 
and never of a game, that all Sanskrit scholars are agreed that 
chess IS mentioned in the really ancient Hindu records, that the 
Puranas generally, though formerly considered to be extremely 
old, are held in the light of modern research to reach no farther 
back than the loth century — while the copies of the Bhawtshya 
Parana m the British Museum and the Berlin Library do not 
contain the extract relied upon by Forbes, though it is to be found 
m the Raghunandana, which was translated by Weber in 1872, 
and IS stated by Buhler to date from the i6th century The 
outcome of van der Linde’s studies appears to be that chess cer- 
tainly existed in Hindustan in the 8th century, and that probably 
th it country is the land of its birth He inclines to the idea that 
the game onginated among the Buddhists, whose religion was 
prevalent in India from the 3rd to the 9th century According to 
thtir ideas, war and the slaying of one’s fellow-men, for any pur- 
poses whatever, is criminal, and the punishment of the warrior 
in the next world will be much worse than that of the simple 
murderer hence chess was invented as a substitute for war In 
opposition to I orbes, therefore, and in agreement with Sir William 
Jones, van der Linde takes the view that the four-handed game of 
the onginal manuscript is a comparatively modern adaptation of 
the Hindu chess, and he altogether den.es that there is any proof 
that any form of the game has the antiquity attributed to it 
Internal evidence certainly seems to contradict the theory that 
Sir William Jones’s manuscript is very ancient testimony , for it 
mentions two great sages, Vyasa and (lotama, the former as 
teaching chaturanga to Pnnee Yudhishthira, and the other as 
giving an opinion upon certain principles of the game , but this 
could not well be, seeing that it was played with dice, and that all 


games of hazard were positively forbidden by Manu It would 
appear also that Indian manuscripts are not absolutely trust- 
worthy as evidence of the antiquity of their contents , for the 
climate has the effect of destroying such writings in a period of 300 
or 400 years 1 hey must, therefore, be recopied from time to time 
and m this way later interpolations may easily creep in 

Von der Lasa, who had, in an article prefixed to the Hand- 
buck in 1864, accepted Forties’s views, withdrew his support in 
a review of the work just noticed, published in the September 
and November numbers of the Deutsche Schachzeitung, 1874, and 
expressed his adherence to the opinions of van der Linde 

Alti^ether, therefore, we find the best authorities agret mg that 
chess existed in India before it is known to have l^en played 
anywhere else In this supposition they are strengthened by the 
names of the game and of some of the pieces Shatranj, as Forbes 
has pointed out, is a foreign word among the Persians and Arabians, 
whereasits natural derivation from the term chaturanga is obvious 
Again al-fil, the Arabic name of the bishop, means the elephant, 
otherwise alephhind, the Indian ox Our earliest authority on 
chess IS Masudi, an Arabic author who wrote alxiut a d 950 
A( cording to him, shatranj had existed long before his time and 
though he may speak not only for his own generation but for a 
couple of centuries before, that will give to chess an existence of 
over a thousand years 

Early and Medieval Tunes — The dimness which shrouds the 
origin of chess naturally obscures also its early history We 
have seen that chess crossed ov er from India into Persia, and 
became known m the latter country by the name of shatranj 
Some have understood that word to mean “ the play of the 
king ” , but undouhtedlv Sir William Jones’s derivation carries 
with it the most plausibility How and when the game was 
introducer! into Persia we have no means of knowing The 
Persian poet Firdusi, in his historical poem, the Shahnama, 
gives an account of the introduction of shatranj into Persia 
in the nign of Chosroes I Anushirwan, to whom came am- 
bassadors from the sovereign of Hind (India), with a chess 
board and men asking him to solve the secrets of the game, if 
he could, or pav tribute Chosroes I was the contemporary 
of Justinian, and reigned m the 6th century a n Professor 
Forbes seems to think that this poem may be looked upon as 
an authentic historv’^ This appears, however, to Ise somewhat 
dangerous, especially as Firdusi lived some 4150 years after the 
supposed event took place , but since other Persian and \rabian 
writers state that <;hatranj came into Persia from India, there 
appears to be a consensus of opinion that ma> be considered to 
settle the question Thus we have the game passing from the 
Hindus to the Persians and thence to the Arabians, after the 
capture of Persia bv the Caliphs in the 7th centurv, and fiom 
them, directly or indirccth , to various parts of Europe, at a 
time which cannot be dcfinitel)' fixed, but either in or before the 
nth centurv That the soune of the European game is Aiabic 
IS clear enough notmerely from the words" check ’ and" mate,” 
which are evidently from Shah mat ( ‘ the king is dead ), but 
also from the names of some of the pieces There are various 
chess legends having reference to the 7th and 8th centuries, but 
these may be neglected is historically useless , and equally use- 
less appear the man> oriental and occidental romances which 
revolve around those two great central figures, Hanm al-Rashid 
and Charlemagne There is no proof that either of them knew 
anything of chess or so far as the latter is conierned, that it had 
been introduced into Furopc in his time True, there is an 
account given in Gustav us Selenus, taken from various old 
chronicles, as to the son of Prince Okar or Otkar of Bavaria 
having been killed bv' a blow on the temple struck b) a son of 
Pippin after a game of ( hess , and there is another well-know n 
tradition as to the magnificent chess-board and set of men s ud to 
have been sent ov^er as a present by the empress Irene to C harle- 
magne But both tales are not less mythical than the romance 
which relates how the great Frankish monarch lost his kingdom 
over a game of chess to Guerin de Montglavc , for van der Linde 
shows that there was no Bavarian prince of the name of Okar or 
Otkar at the penod alluded to, and as ruthlessh shatters the 
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tradition about Iroao’s chessmen.. With respect to Harun al- from the cares of state by playing at chesS with his relatives 
Rashid^ among the various stonesi told which connect him with Tins' empieror di«d in rii8 

chess, there is one that at first sight may seem entitledi to some Concermng chess in England there is the usual confusion 
degree of credit In ^earinab of the Moslems by Abulfe«fa<AhuT between tegend and truth Snorre Sturtesoh' relates that as 
Fida), there i& given a copy of a letter stated to be “hiom Canute was playing at chess with Earl Ulf, a quatrel arose, which 
Nicephorus, emperor of the Romans, to Harun, sovereign pf resulted m the upsetting of the board by the latter, with the 
the Arabs,” which (using Professor Forbes’s translation) after further consequence of hisi being murdered m church a few days 
the usual compliments runs thus — “ The empress (Irene) mto altea-wards by Canute’s orders Carlyle, m The Early Ktngs of 
whose place I have succeeded, looked upon you as a Rukh and Nonvay, repeats this tale, but van der Linde treats it as a myth 
herself as a mere Pawn , therefore she submitted to pay you a Ihe Ratnsey Chrantde relates how bishop Utheric, coming to 
tribute more than thedouWe of which she ought to have exacted Canute at night upon urgent business, found the monarch and 
from you All this has been owing to female weakness and his courtiers amusing themselves at dice and chess There is 
tfunidity, Now, however, l! insist that you, immediately on nothmg intnciMcaliy improbable m this last narrative , but 
reading this letter, repay to me all the sums of money you ever Canute died about 1035, and the date, therefore, is suspiciously 
received from her If you hesitate, the sword shall settle our early Moreover, allowance must be made for the ease with 
accounts” Harun's reply, written on the back of the ByTantme which chroniclers descnberl other games aa chess Wilham the 
emperor’s letter, was terse and to the pomt “ In the name of Conqueror, Henry I , John and Edward I are variously stated 
God the merciful and gracious. From Harun, the. commander 1 to have played at chess It is generally suppos/*d that the 
of the faithful, to the Roman dog Nicephoms I have read thine | English court of exchequer took its name from the cloth, figured 
epistle, thou son of an infidel mother y my answer to it thou ' with squares like a chess-board, which covered the table m it 
sihalt see, not hear ”■ Harun was as good as his word, for he (see b xcheques) An oM writer says that at the coronation 
marched inMoed»tely as far as Hcraclea, devastating the Roman of Richard I in 11891, six carls and barons carried a chess-boaril 
territories with fire and sword, and soon compelled Nicephorus with the royal insignia to represent the exchequer court Vccord- 
to sue for peace Now the points which give authority to this mg to Edmonson’s Ileraldty, twenty -six English families bore 
uarrative and' the alleged corre»{X)ndence are tliat the relations chess rooks in their coats of arms 

which they assume between Irene and Nicephorus on the one As regards the individual pieces, the king seems to have had 
hand and the warlike cahph on the other are confirmed by the the same mm^e as at present , but it is said he could formerly he 
history of those times, while, also, the straightforward brevity captured His “ casthng ” privilege is a Fiiropean invention , 
of Harun’s reply commends itself as what one might expect but he formerly leaped two and even three squares, and also to 
from hi5 soldier-likc charaetcr Still, the fact must be remem- his Kt 2nd Castling dates no farthei back than the first half of 
bored that Abulfeda lived about five centuries after the time to the i6th centurv Ihe queen has suffered curious (hanges in 
which he refers Perhaps we may assume that it is not rniprob- name, sex and power In shaira 7 ij the piece was called farz or 
able that the correspondence is genuine , but that the words fira (also farzan, famn and farsi), signifying a “ counsellor,” 
rukh and pawn may have been substituted for other terms of “minister” or “geoeml” I'his was latinized mto jarsta or 
comparison originally use<l ' fercta llie French slightly altered the latter form into fierce, 

As to how chess was introduced mto western and central fierge, and as some say, vterge, which, if true, might explain its 
Europe nothing is really known The Spaniards \ cry Ukely < becoming a female Another and much more probable ai count 
received it from their Moslem conquerors, the Italians not ' has it that whereas formerly a pawn on reaching an eighth square 
improbably from the Byzcintines, and in either case it would pass , became a farmn, and not any other piece, which promotion was 
northwards to Prance, going on thence to Scandinavia and of the same kind as at draughts (in French, so she became 

England Some say tliat chess was introduced mto Europe at a datne or queen as in the latter game, and thence dama, donna, 
the time of the Crusades, the theory bemg that the Christian '&c There are old Latin manusenpts m which the terms fcrzia 
warnors learned to play it at Constantinople This is nega- land regtna are used indifferently The queen formerly moved 
tivcd by a curious epistle of St Peter Damian, cardinal bishop only one square diagonally and was consequently the weakest 
of Ostia, to Pope Alexander II , written about a,i> 1061, which, piece on the Ixiard The immense power she now possesses 
assummg its authi uticity, shows that chess was known m Italy seems to have been conferred upon her so Ihte as about the middle 
before the date of the first crusade The cardinal, as it seems, of the 15th century It will be n^diced that under the old 
had imposed a penance upon a bishop whom he Iiad found 1 system the queens could never meet each other, for they operated 
diverting himself at chess, and in his letter to the pope he on diagonals of different colours Hie bishop’s scope of action 
repeats the language he had held to the erring prelate, vir was also very limited formerly , he could only move two squares 
“ Was it right, I say, and consistent with thy duty, to sport away diagonally, and bad no povrer over the intermediate square, 
thy evenings amidst the vanity of chess, and defile the hand which he could leap over whether it was occupied or not This 
which offers up the body of the Lord, and the tongue that limitation of their powers prevailed in Europe until' the r^th 
mediates betwem God and man, with the pollution of a sacn- ' century This piece, according to Forbes, was called among the 
legious game '' ” Following up the same idea the statutes of the Persians pil, an elephant, but the Arabs, not having the letter 
church of Elna, m the 3rd vol, of the Councils of Spam, say, p m their alphabet, wrote it fil, or with their definite article 
“ Clerks playing at dice or chess shall be tpso facto excommum- al-fU, whenie alphihis, alfinut, aliflere, the latter being the word 
cated ” Eudes de Sully, bishop of Pans under Philip Augustus, used by the Italians , while the French perhaps get their fd 
is slated in tlie Ordonn des Rots de France to have forbidden and fou from the same source The pawns formerlv could move 
clerks to play the game, and according to the Hist Peeks of only one square at starting, their powers m this nspect were 
I'leury, St I ouit., king of France, imposed a fine on all who' increased about the early part of the i6th century Tt was 
should play it Ecclesiastical authorities, however, seemed to customary for them on arriving at an eighth square to be 
have differed among themselves upon the question whether exchanged only for a farztn (queen), and not any other p’cee; 
chess was or was not a lawful game according to the canons, and the rooks (so called from the Indian rukh and Persian rokh, 
Peirmo (Z)^ Proelat chap^ 1) holds that it was permissible for meaning “ a soldier ”) and the knights appear to have always 
ecclesiastics to play thereat Among those who have taken > had the same powers as at present As to the chessboards, they 
an unfavourable view of the game may be mentioned John Huss, w'eie formerly uncoloured, and it is not until the 13th century 
who, when in prison, deplored his having played at diess, whereby that we hear of checkered boards being used m Europe 
he had lost time and run the risk of liemg subject to violent Develafnnant tn Play —The change of shalfcmi mto modern 
passions Among authentic records of the game may be quoted chess took place most probably first m France, and thence made 
the Alextad of the prmcess Anna Comnena, in which she relates its way into Spam early in the istb century, where the new game 
how her father, the emperor Alexius, used to divert his mind' •wh'S csXieA Axedrez de la damce, being aFo adopted by the Itahans 
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under the name of scacct alia rabiosa The time of the first im- 
portant writer on modern chess, the Spaniard Ruy Lopez de Segura 
(1,561), IS also the period when the latest improvement, castling,, 
was introduced, for his book (Ltbro de la tnvencton liberal y arte 
del juego del Axedrez)^ though treating' of it as already in use, 
also gives the odd mode of plhy, which allowed the king a leap 
of two or throe squares Shortly afterwards the old shatranj 
disappears altogether Lopezi was the first who merits the name 
of chess analyst At this time flourished the flower of the Spanish 
and Italian schools of chess — the former represented by Lopez, 
Ceron, Santa Maria, Busnardo and Avalos , the latter by 
Giovanni Leonardo da Cutn (il Puttino) and Paolo Boi (il 
Syracusano) In the years 1^62-1575 both Italian masters 
visited Spam and defuated their Spanish antagfomsts^ During 
the whole 17 th century we find but one worthy to be mentioned, 
Giacchino Greco (il Calabrese) The middle of the i8th century 
inaugurates a new era in chess. The leading man of this time 
was Iranyois Andr6 Danican Philidor He was bom in 1726 
and was trained by M de Kermur, Sire dc L6gal, the star of 
the Caje de la Regence in Pans, which has been the centre of 
French chess ever since the commencement of the r8th century 
In 1747 Philidor visited England, and defeated the Arabian 
plajer, Phillip Stamma, by 8 games to i and i draw In 1749 
he published his Analyse des echecs, a book which went through 
more editions and was more translkted than any other work 
upon the game Dunng more than half a century Philidor 
travelled much, but never went to Italy, the only country where 
he could have found opponents of first-rate skill Italy was 
represented in Philidor’s time by Lrcole del Rio, I olli and 
Ponznni Their style was less sound than that of Philidor, 
but certainly a much finer and in principle a better one As 
an analyst the Frenchman was m many points refuted bv 
Ercolc del Rio (‘ the anonymous Modenese") Blindfold 
chess^lay, already exhibited in the irth century by Arabian 
and Persi in experts, was taken up afresh by Philidor, who 
played on many occasions three games simultaneously without 
sight of board 01 men These exhibitions were given in London, 
at the Chess Club in St James’s Street, and Philidor died in that 
city in 1795 As eminent players of this period must be men- 
tioned Count Ph J van Zuylen van Nvcvclt (17431-1826), 
and the German player, J Allgaier (1763-1823), after w'hom a 
well-known brilliant variation of the king’s Gambit is named 
Philidor was succeeded by Aleacandre Louis Honore Lebretoa 
Deschapelles (1780-1847), who was also a famous wlnst player 
The only phyer who is known to have fought Deschapelles not 
unsuccessfully on even terms is [ohn Cochrane He also lost 
a match (1821) to ^V Lewis, to whom he conceded the odds of 
“ pawn and mov c,’ the Englislunan winning one and drawing the 
two others Deschapelles’ greatest pupil, and the strongest phyer 
Fr.ancc ev er possessed, was Louis Charles Mah^ de h Bourdonnais, 
who was born m 1797 and died m 1840 His most memorable 
achievement was his contest with the Enghsh champion, 
Alexander Mncdonncll, the French phyer winning in the pro- 
portion of three to two 

The English school of chess began about the beginning of the 
19th century, and barratt was its first leader He flourished from 
1808 to 1821, and was followed by his great p^pil, W lewis, 
who will he pnncipally remembered for his writings His 
liter iry carctr belongs to the period from 1818 to 1848 and he 
died in 1869 A Macdonncll (1798-1835) has been already 
mentioned^ To tlie same period belong also' Captain Evans, 
the inventor of the celebrated “ Evans Gambit ” (1828), who 
died at a very advanced age in 1873 ^ Bengal, who participated 
m the coriespondince matches against Edinburgh and Pans, 
George Walker, for thirty years chess editor of Bell's Life in 
London, and John Cochrane, who met every strong player from 
Deschapelles downwards In the same period Germany possessed 
but one good player, J Mendheim of Berlin The fifth decade 
of the 19th century is marked by the fact that the leadership 
passed from the French school to the Fnglish After the death 
of la Bourdonnals, Fourni 4 de Saint-Amant became the leading 
player m France , he visited Engla^id m the early part of 1843, 
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and successfully met tbe best English players, including Howard 
Staunton {qv), but the lattec soon took his revenge, for in 
November and December 1843 a great match between Staunton 
and Saint-Amant took place m Pans> the English champion 
winning by it games to 6 with 4 draws During the succeeehng 
eight yrears Staunton mamtained his reputation bv defeating 
Popert, Horwitz and Hairwitz Staunton was defeated by 
Anderssea at the London tournament in 1851, and this con 
eluded his match-playing career Among the contemporaries of 
Staunton may be mentioned Henry fhomas Buckle, authoi 
of the History of Civthzaiion, who defeated Kiesentzki, Ajidersscn. 
and Ixiwenthal 

In the ten years 1830-1840 a new school arose in Berlin, the 
seven leaders of which have been cilled “ The Pleiades,” fhesc 
were Bledow (1795-1846), Bilguer (i8r5-i84o), Hanstein (1810- 
1850), Mayet (1810-1868), bchorn (1802-1850), B Horwitz 
(b 1809) and von Heydebrandt und der Lasa, once German 
ambassador at Copenhagen As belonging to the same period 
must be mentioned the three Hunganan players, Grimm, Szen 
and J Lowenthal 

Among the great masters since the middle of the r9th centurv 
Paul Morphy (1837-1884), an American, has seldom been sur- 
passed as a chess player His career was short but brilliant 
Bom in New Orleans in 1837, he was taught chess by his father 
when onlv ten years of age, and in two years’ time became a strong 
player When not quite thirteen he played three games with, 
Lowenthal, and won two of them, the other being drawn. He 
was twenty years of age when he competed m the New York 
congress of 1857, where he won the first pnze In 18 >8 he visited 
hingland, and them defeated Boden, Medlcv , Mongr6dien Owen, 
Bird and others He ^Uso beat Loi^enthal bv 9 games to 3 
and 2 drawn In the same year he played a match at Pans with 
Harrwitr, winning by 5 to 2 and 1 drawn, and later on he 
obtained a victory over \nderssen On two or three occasions 
he played blindfold against eight strimg players simultaneously , 
I each time with great success He returned to kmcrica m 1859 
I and continued to plav, but with decreasing interest in the game, 
I until 1866 He died m 1S84 

' Wilhelm Steinitz (b 18^6) took the sixth prize at the London 
tongrtss of 1862 He defeated Blackburne in a match by 

7 to I and 2 drawn In 1866 he beat Anderssen in a match by 

8 games to 6 In 1868 he carried off the first prize in the British 
Chess Association handicap, and in 1872 m the London grand 

I tourney, also defeating Zukertort in a match by 7 games to i 
and 4 drawn In 1873 he carried off the first pnze at the Vienna 
' congress , and m 1876 he defeated Blackburne, winning 7 games 
right off In 1872-1874 in conjunction wnth W N, Potter, 
he conducted and won a telegraphic correspondence match for 
London ag.unst Vienna In Philidor’s age it was considered 
almost incredible that he should beable to play three simultaneous 
games without seeing board or men, but PauEai, Blackburne 
and Zukertort often plavcd lo or 12 such games, while as many 
as 14 and 13 have been so phyed 

In 1876 England was m the v an of the world s chess army 
Enghsh-born players then were Boden, Burn, Macdonnell, Bird, 
Bkukbume and Potter , whilst among luturalucd English 
pliyers were lovvcnthil, Steinitz, Zukertort, who died m 1888, 
and Horwitz, Ihis illustrious contingent was reinforced m 
1878 by Mason, an Irish- American, who came over for the 
Pans tournament , by Gunsberg, a Hungarian , and later bv 
fcichmann, who also made England his home English chess 
flourished under the leadership of these masters, the chief pri/cs 
m tournaments being consistently carried off by the English 
represent It IV es 

To giuge the progress mide bv the game since about 1875 
it will suffice to gi\ e the follow ing statistics In London Simpson s 
Divan was formerly the chief resort of chess jilav ers , the 
bt George s Chess Club was the principal chess club in tlie West 
End, and the City of London Chtss Club m the east About 
a hundred or more clubs are now scattered ill over the city 
Formerly only the British Chess Association existed , after its 
dissolution the now defunct Counties’ Chess Association took 
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its place, and this was superseded by the re-estabhshment by 
Mr Hoffer of the British Chess Association, which again fell 
into abeyance after having organized three international tourna- 
ments — London, 1886 , Bradford, 1888 , and Manchester, 1890 
— and four national tournaments There were various reasons 
why the British Chess Association ceased to exercise its functions, 
one being that minor associations did not feel inclined to meigd' 
their identity in a central association The London League 
was established, besides the Noithern Chess Union, the Southern 
Counties’ Chess Union, the Midland Counties’ Union, the Kent 
County Association , and there are associations in Surrey, 
Sussex, Essex, Hampshire, Wiltshire, Gloucestershire, Somerset- 
shire, Cambridgeshire, Herefordshire, Leicestershire, North- 
amptonshire, Staffordshire, Worcestershire and Lancashire 
All these associations are supported by the affiliated chess clubs 
of the respective counties Scotland (which has its own associa- 
tion), Wales and Ireland have also numerous clubs 

Still, England did not produce one new eminent pla) er between 
1875 and 1905 Iirst-ciass chess remained in the hands of the 
\ eterans Burn, Bladcburne, Mason and Bird The old amateurs 
passed away, their place being taken by a new generation of 
powerful amateurs, so well equipped that Great Britain could 
hold Its own m an amateur contest against the combined forces 
of Germany, Austria, Holland and Russia The terms master 
and amateur are not used in any invidious sense, but sin^ply 
as designating, in the former case, first-class players, and in the 
latter, those just on the borderland of highest excellence The 
professional element as it existed in the heydey of Simpson s 
Divan almost disappeared, the reason being the increased number 
of chess clubs, where enthusiasts and students might indulge 
in their favourite pastime to their heart’s content, tournaments 
with attractive prizes being arranged during the season The 
former occupation of the masters vanished in consequence , the 
few who remained depended upon the passing visitors from the 
provinces who were eager to test their strength by the standard 
of the master Blackburne visited the provinces annually, 
keeping the interest m first-class chess alive by his simultaneous 
play and his extraordinary skill as a blindfold player — ^unsur- 
passed until the advent of Harry Nelson Pillsbury (1872-1906), 
the leading American master since Morphy 

Germany has produced great chess players in Tarrasch, 
F Lasker, Lipke, Fritz, Bardclcben, Walbrodt and Mieses, 
besides a goodly number of amateurs Austria produced 
Max Weiss, Schlechter, Marco and Hruby, to say nothing of 
such fine players as the Pleissigs, Dr Mertner, Dr Kaufmann, 
Fahndrich, Jacques Schwarz and others Hungary was worthily 
lepresented by Maroezy, Makovetz and Brody, Maroezy being 
the best after Charousek’s death Russia, having lost Jaenisch, 
Petroff and Schumoff, discovered Fchigorin, Janowsky, 
Schiffers, Alapin, Winawer and Taubenhaus France showed 
a decline for many years, having only the veteran M Arnous 
de Rividre and the naturalized M Rosenthal left, followed by 
Goetz and two good amateurs, MM Didier and Billecard 
Italy had only Signor Salvioli, although Signor Reggio came to 
the fore Holland had a fair number of playeis equal to the 
English amateurs, but no master since the promising young 
van Lennep died 

The first modem International Chess Tournament held m 
London in 1851 was the forerunner of various similar contests 
of which the following is a complete table — 

Tournaments 

1851 Ixindon 1 Andtrssen 2 Wyvill ^ Williams 
1857 Manchester i Lowenthal 2 Anderssen 

1857 New York i Morphy, 2 L Paulsen 

1858 Birmingham i Lowenthal 2 Palkbecr 
i860 Cambridge i Kohsch 2 Stanley 

i86r Bristol iL Piulsen, 2 Boden 

1862 London i \ndirssen 2L Paulsen, 3 Owen 

1865 Dublin I Slcinitz, 2 MacDonncll 
r866 Rtdcar De Vcrc 

1866 English Championship Cup Dc Vere 

1866 British Chess Association 1 SUinitz 2 Green 

1867 Pans I Kohsch, 2 Winawer, 3 Stcinitz 

1867 Dundee i Neumann, 2 Stcinitz 3 De Vtre and MacDonntll 


1868 English Championship Cup i Blackburne, 2 De Vere 
1868 British Chess Association Handicap 1 Steinitz, 2 Wisker, 
3 Blackburne 

1870 Baden-Baden 1 Anderssen 2 Stoimtz, 3 Blackburne and 
Neumann 

1870 English Championship Cup i Wisker 2 Burn 

1870- 1871 City of I ondon Handicap i Potttr, 2 Dc Vere 

1871- 1872 City of I ondon Handicap i Stcinitz 2 Keats 

1872 I^ndon I Stcinitz 2 Blackburne 3 Zukertort 

1872 English Championship Cup i Wisker (becoming permanent 

holder of the cup) 2 De Vere 

1873 Vienna i Stcinitz 2 Blackburne 3 Anderssen 
1876 London i Blackburne 2 Zukertort, 3 Potter 

1878 Pans I Zukertort, 2 Winawer (after a tie with Zukertort), 
3 Blackburne 

1880 Wiesbaden i, 2, and 3, a tie between Blackburne, Englisch 

and A Schwarz 

1881 Berlin i Blackburne, 2 Zukertort 3 Tchigonn and Winawer 

Tchigonn made his first public appearance m this contest 

1882 Vienna i Steimtz and Winawer, 3 Mason 

1883 London i Zukertort, 2 Steimtz 3 Blackburne 

1883 Nuremlierg i Winawer 2 Blackburne 3 Mason This 
tournament is a milestone in modern chess history Ihe 
prizes being comparatively small it was thought that it 
necessarily must be a failure, the munificently endowed 
London tournament having just been completf*d But 
strange to say whilst in London fourteen players competed, 
there were nineteen entries in Nuremberg Winawer, not 
placed in the former, won the first prize m the latter 
1885 Hamburg i Gunsberg , the next prizes were divided by 
Blackburne, Mason, Englisch, Tarrasch and Weiss 

1885 Hercfoid i Blackburne, 2 and 3 Bird and bchallopp 

1886 London r BHckburne, 2 Burn 3 Gunsberg and Taubenh lus 

1886 Nottingham i Burn, 2 Schallopp, 3 Gunsberg and Zukertort 

1887 Frankfort i Mackenzie, 2 Blackburne and Weiss 

1888 Bradford i Gunsberg 2 Mackenzie 3 Mason and Barde k be n 

1889 New York i Tchigonn and Weiss, 3 Gunsberg 

1889 Bicslau I Tarrvsrh 2 Burn 3 Weiss 

1890 Amsterdam i Burn 2 Lasker 3 Mason There were only 

nine competitors, Lasker unexpectedly losing to van Vliet 
by a trap 

1890 Manchester i Tarrasch 2 Blackburne 3 Bird and Mackenzie 
1892 Dresden i Tarrasch 2 Makovetz and I'orges Blackburio 
received a special prize 

1894 Leipzig I Tarrasch, 2 Lipke and rcichmann 

1895 Hastings i Pillsbury, 2 Ichigonn 3 Lasker This tourni- 

ment H historical for the first appearance of Pillsburj the 
American champion and Maroezy the Hungaiian champion 

1896 Nuremberg i Lasker 2 Maroezy 3 Pillsbury and Tarrasch 

1896 Budapest ^ i Tchigonn 2 Charousek, 3 Pillsbury 

1897 Berlin i Charousek 2 Walbrodt, 3 Blackburne Englisch 

had to abandon the tournament and return to Vienna ill 
He never recovered and died a few weeks late r 

1898 Vienna 1 Tarrasch 2 Pillsbury 3 Janowskv Tairasch 

achieved a remarkable victoiy m this important tournament 
Pillsbury s chances were better than his but he man igtd 
to run him neck and neck ind beat him in the tie match 
which followed 

1898 Cologne I Burn 2 Charousek Cohn and Tchigonn 

1899 London l Lasker, 2 Janowsky Maroezy arul Pillsbury 

Janowsky sacnfaced the second prize by trying to win a 
game against Steimtz when with an easy diaw in hand he 
couUl have seemed the second place for hunstlf alone 

1900 Munich Tie between Maroezy, Pillsbury and Schlcchtcr for 

three chief prizes 

1900 Pans I Lasker, 2 Pillsbury, 3 Maroezy and Marshall 

1901 Monte Carlo i Janowsky, 2 bchlcchtcr 3 beheve and 

Tchigonn A novel rule was introduced at this tournament, 
VIZ the first drawn game to count J to each player to be 
replayed, and m case of a draw again to count J each, and 
m case of win \ to the winner Theoretically this seems 
logical, but in practice it did not work well 

1902 Monte Carlo i Pillsbury and Maroezy, 3 Janowsky 
iqo2 Hanover i Janowsky 2 Pillsbury 3 Atkins 

1903 Monte Carlo i Tarrasch, 2 Maroezy 3 Pillsbury 

1904 Monte Carlo I Maroezv 2 Sehkehter 3 Marshall 

1904 Cambridge Springs i M irshall 2 Lasker and J inowsky 

1905 Ostend i Maroezy, 2 T irrasch and Janowskj 

1905 Schesemngen 1 Marshall, 2 Leusstn 3 Spulmann 

1906 Stockholm I Schlechter and Bernstein, 3 Mieses 
1906 Ostend I Schlechter 2 Maroezy 3 Rubeiistem 

1906 Nuremberg i Marshall 2 Duias, 3 Schlechter and 1 leiscli- 

mann 

1907 Vienna 1 Mieses, 2 Duras 3 Maroezy and Vidmart 
1907 Ostend i Bernstein and Rubenstein, 3 Mieses 

1907 Ostend i Tarrascli 2 Schlechter 3 Janowsky and Marshall 
1907 Carlsbad i Rubenstein 2 Maroezy, 3 Nicmzowitch and 
Leonhardt 

In the absence of any lecognized authority to confer the title 
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of chess champion of the world, it has usually been appropriated 
by the most successful competitor in tournaments ()n this 
ground Tarrasch claimed the title in 1907, although Lasker, who 
had twice beaten btcmitz, the previous champion, in champion- 
ship matches, in addition to such masters as Bird, Blackburne, 
Mieses and Marshall, was well qualified to assume it Accord- 
ingly in arranging the programme for the tournament at Ostend 
m 1907 It was agreed that the winner of this contest should 
receive the title of tournament champion, and should play a 
match with Lasker for the championship of the world Tarrasch 
having proved successful at Ostend, the match between him 
and Lasker was played at Munich in September 1908, and re- 
sulted in the victory of I^sker by 8 games to 3 and 5 draws 
Chess has developed vanous schools of play from time to time 
The theory of the game, howev er, did not advance in proportion 
to the enormous strides in its popularity Lormerlv the theory 
of play had been enriched by such enthusiasts as Dr Max Lange, 
T ouis Paulsen, Professor Anderssen, Neumann, Dr Suhlc, 
Falkbeer, Kicscritzki, Howard Staunton, Dr Zukertort, W N 
Potter and Steinitz, foremost amongst them being I ouis Paulsen 
The openings were thoroughly o\ erhauled, new \ ariations dis- 
covered and tested in practical play over the board Ihise 
are now things of the past The masters who find flaws in old 
variations and discover new ones bring them to light onlv in 
matches or tournaments, as new discoveries have now a market 
value and may gam prizes in matches or tournaments The 
old “ romantic ” school consequently became extinct, and the 
eliminating process resulted m the retention of a small repertoire 
only, sufficient for practical purposes in imporUnt contests 
(jambits and kindred openings containing elements of chance 
were avoided, and the whole stock which a first-class player 
requires is a thorough knowledge of the “ Ruy Lopez,” the 
‘ Oueen’s Pawn Openings ” and the ” Trench ” and “ Sicilian 
De f( nc es ” — openings which contain the least element of chance 
Ihe upiitoin being restiiitcd it necessarily follows that the 
scope for grand combinations is also diminished and onlv 
stritegy or position pliy remains Ihe “romantic” scl ool 
invariably aimed at an attack on the king’s position at any cost , 
now'adavs the struggle is to obtain a minute advantage, and the 
wh )le plan consists m finding or creating a weak spot in the 
opponent’s arrangement of forces such is the theory of the 
modern school, conceued and advocated by Stcmitz Rut it is 
a curious fact that Steinitz founded the modern school rathe r 
late in life He felt his powers of t ombmation waning, and being 
the world s ch iinpion and eager to retain that title, he started 
the new theorv This novtl departure levolutionize 1 chess 
entirely The attacking and combination stvle was sacrificed 
to i sound, sober and dr> method , but Steinitz, strange to sav, 
was not even the best exponent of his own theory, this position 
falling to voungcr plavers, hiegbcrt, larrasch, Scblcchtcr, Amos 
Burn and 1 mamicl laskcr Pillsburv and Janowsky adhered 
to both stv les, the former in a high degree, and so did Zukertoit 
and CharoListk , Tchigorin being a free-lance with a style of his 
own The old charm of the game disappeared — in match and 
tournament play at least— and beauty was sacrificed to exact 
calculation and to scoring points This is to lac regretted, for 
the most beautiful games still occur when a player resorts to 
the gambits One of the finest games in the Ilastings tourna- 
ment was played by Tchigorin against Pillsbury, and this was 
a “ King’s Gambit Declined ” Charousck won a “ Bishop’s 
Gambit ” against Dr I asker in the Nuremberg tournament 
and some brilliant games occur in the “ Queen’s Gambit De- 
clined,” if either White or Black sacrifices the KP Another 
reason why gambits should be adopted bv players in tourna- 
ments IS that competitors w'ould necessarily be readily prepared 
for the regulation openings, so that the gambits might take them 
by surprise After all, the new school is a natural consequence 
of the progress of the game Paulsen, Anderssen and Ft higonn 
devoted a lifetime to the Evans Gambit, volumes of analyses 
were written on it, and then T asker revives an obsolete defence, 
and the Evans Gambit disappears ! Zukertort achieved a great 
success with “ i Kt to KB3 ” in the London tournament, 1883, 


and tins, or the kindred “ i P to Q4 ” opening, has since become 
the trusty weapon m serious encounters Lasker wrote Common 
Sense in Chess, and gave the best defences of the Ruy Lopez (a 
certain form of it) , but the “ common sense ” was demolished 
in the Pans and Nuremberg tournaments, and old forms of that 
remarkable opening have to be refurbished These instances will 
suffice to show the reason for the cautious sty le of modern times 
The Moltkes have replaced the Napoleons 

The old versatility of style could be revived if club tournaments 
were organized differently The players might be compelled 
to adopt one single opening only m a two-round contest, each 
player thus having attack and defence in turn 1 he next season 
another opening would form the programme, and so on Ev ( n 
m international tournaments this condition might be imposed 
the theory would be enriched, full siope would be given to 
power of combination and ingenuity , whilst the game would lx, 
more interesting 

There are still amateurs who devote their energies to the 
theory of the game , but so long as innovations or new dis- 
coveries are not tested by masters m serious games, they are of 
no value Stcmitz used to keep a number of new discoveries 
ready to be produced m masters’ contests, the result being tint 
his novelties were regularly demolished when it came to a 
practical test Ihe mistake was that he did not trv his novelties 
over the board with an opponent of equal strength, instead of 
trusting to his own judgment iloni 

The British Chess Federation w as instituted m 1904, it>> 
first congress being held at Hastings in that yeai , when a British 
championship, a ladies’ championship and a first-class amateur 
tournament were plaved Ihese competitions have been con 
tinned annually' at the congresses of the federation, with the 
following results — 

finiish C/tamptuJii/n p 

loot Hastings i H E Atkms and \\ E Naj)ur a J H Black 
burnc 

1905 Southport I H E \tkins z (i 1 H Rilhngham and 

J H lil lekburne 

1906 Shrewsbury : H E Mkin-. 2 R P Michcll yG E Wain 

w right 

1007 Crvstil Pilaec ill E Vt' in- .J H Blackburiu R I> 

Michcll E G S<.rg(.ant and C» E W unwnt,ht 

Ladies' Championship 

1904 Hastings I Miss ruin 2 Mis \ndeison mil Mrs Herring 
1005 Southport I Miss Finn 2 Mrs \ndi rson ind Mrs Houlding 
1900 Shrewsbury i Mrs Htrring 2 Mrs Vncltrson 3 Miss Fibs and 
Mrs Houlding 

1907 Crystd I’alicc i Mrs Hcriing and Mis Houlding 3 Mrs 

\ndcrson 

hist Class i malt to Toionament 
jSic/Koi i I W H Cjunston 2 II E Cheshirt 

1904 Hastings * , „ indh Brown 

Sci/Kui B I (. h Wmawnghl and C H 
V Shi mid 3W I’ M Bean 

1 I Dr Holmis 2 J Mortimer y H C 

1905 Southport I r°E'^Hmioud^ 2T Blown 1 j 

t KilK and C H W illwork 

lyoii Shrewsburv i G Shoncs J F V'lcoek P W 1 airwi itliti 


In 1896 and following years matches between representative 
players of Gicat Britain and the United States respcctivelv 
were plaved ba cable, with the following results — 

1890 \ineric.a won l>\ 4', games to H 

iSi>7 Great Bnt nil 5J 4J 

1898 Great Bntun 5^ 4J 

1899 ^meiica (> 4 

1900 \nienca O 4 

1901 Drawn 

1902 America yj 4! 

1903 Amcriea 5! 4! 

1907 Cireat Biitain yt 4' 

1908 America Oj , H 

1909 Great Britain 6 \ 

Since 1899 cable matches have also been played annuallv 
between representatives of English and \merican umversilits , 
of the first six three were won by England, the remaining three 

VI 
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being drawn In England chess matches have been played 
annually since 1873 between the universities of Oxford and 
Cambndge, seven players on each side Up to 1907 Oxford 
won eleven matches, Cambridge twenty-one, and three were 
drawn 

Literature or thb Game — The first known writer on chess was 
Jacobus do Ccssolis (Jacopo Dacciesole), whose mam object, how- 
ever though he gi\ es the moves 6cc , was to teach morals rather 
than chess. He was a Dominican fnai, and his treatise Solatium 
Ludt Scacchorum, scihcet, Libtlliis de Moribus Homtnum et Offictis 
Nobtltum, was wntten bcfoic the year 1200 It was afterwards 
translated into French and m the year 1474 Caxton under the title 
of The Game and Playe of Ckesse printed an English translation of 
the French version 

In 1490 we Iiavc the Gottinger Handschrtft a work containing nine 
different openings and fifty nroblems The author of this manuscript 
IS not known Tlien comes Victnt a Spanish writer whase book 
bears date 1495 Only the title page has been preserved, the rest 
of the work having bun lost in the fiist Cailist war Of Lncena 
another Spanish author who wrote in or about 1497 wo are bcttci 
informed IIis treatise Pepetuton des Amores y Arte de Axedres 
comprises various practical chess matters including 150 positions 
illnstrated by 160 well executed woodcuts V anous of these 
positions are identical with tliosc m the Gottinger Handsihnft In 
the 16th century works upon the game were \rittcn by Damiano 
Ruy Lopez and Horatio Gianutio della Mantia in the 17th century 
by Salvio, Polerio Gustav us St Icnus Carrera Gieco hr Anlomo 
and the authors of the 1 taiP ds Lausanne m the 18th century by 
Hcrtin, Stamma Ercolc dd Rio, Lolh Cozio Pluhdor Ponziani 
Stem van Nytvtlt Mlgaier and I’t tc- Pratt m the 19th ceiituiy 
by J F W Koch ind C F Koch Sarritt John Cochrane Wm 
Lewis Silbcrschmidt Ghul im Kassun and J imes Cochrane George 
Walker A MaeDonnell J lenibch Petrolf von Bilguer von tkr 
I^a, Staunton Kling ami Hoiwitz Blediiw Dubois Kusentzki 
Alax Lange I owt nthal, Dufresnt Ntiimann S ihle 7 uk(rtort I’leti 
and othcis 

Fnglish chess owes much to \\ Lewis and Gtorge Walket But 
to Howard Staunton must be aseubtd the most important share in 
cicating the later populaiitv whieh the game ichuiul m England 
Staunton’s first work The Chess Pla\crs Handbook was published 
in 1847 and again (revised) m 1848 For want of further adequate 
revision many of its variations aic now out ot dale , but taking the 
liandbook as it was when issued very lugh praise must be bestowed 
upon the luthor His other works irc The Chess Players Te\l~ 
Uaok and The Chess Player s Companion (1849) (the latter lieing a 
collection of liis own games) the Chess Praxis (i860) republished in 
190^ his posthumous woik Chess Iheorv and Practue edited by 
R B Worm lid (1876) and various smaller treatises Theliwsof the 
game as laid down in the Praiis formed the basi-> of the ruks adopted 
by the British Chess Assoeiilion in 1862 Besides editing The 
Chess Flavors Chronicle and The Chess World he was the chess 
editor of The Illustrated London News from 18.^4 till his death m 
1874 

Among contmcn*^al chess authorities von Heydcbrandt und d<r 
I.asa (more nsually known by his second title) stood pre-eminent 
The German Handbuch wis completed in 1843 by von Bilgucr who 
died before the first edition was completed The second third fouith 
and fifth editions (the last published in 1874) were edited and revised 
by von dcr Lasa 

Among the inoic important modern works the followmg may be 
mentioned Vas<juez El Archedrez di' Memorta (Havana 1893) 

M Lange Paul Morphy (Leipzig 1881) (German), La Odisea de 
Pablo Morph-v (Havina 1893), Bauer Schachlexikon (Leipzig 
1893) , Jean Dufresne, Kleines Lehrbuch des Sehach^tels (6th cd 
I.a;ipzig, 1893) E Freeborough and Rev C E Ranktn Chess 
Openings Ancient and Modern Arm lung Baltische Schachhlatter 
6yc (Berlin 1893) Bachman, Getslretche SchachpaHten (containing 
a number of lir lliant games) { \nsbach 1893 1899), E H Bud 
Chess History and Reminiscences (London 1895) , The Steinitz 
Lasker Match (1894), Chess Novelties (1803), Mix Linge Paul 
Morphy (3rd ed.) , C Bardcleben and J Micscs, Lehrhiuh des 
Schachspiels (very useful) , Jas Mason, The Prtncthles of Chess in 
Theory and Praiiice (1894) , The Art of Chess (1895) , Social Chess 
(Horace Cok I onelon) Dr farrasch Dreihnndert Schachpartien 
(Leipzig 1895), Dr Eugen V Schmidt Systematische Anordung von \ 
Schacherdffnungcn (Veit A Co I cipzig, 1895) , Numa Prcti, ABC 
(Fans 1875), C Silvioli Teona gener ale del giuoco degh 
Scaccht (Livorno 1895) W Stemitz Modern Chess Instructor (New 
York, 1893), I Hofkr CA^ss (Routlcdge) , E Freeborough Select 
Chess End-Games (London 1895) Euclid The Chess Ending King 
and Queen against King and Rook (London, 1893) , Tassilo von 
Heydebrandt und drr I^sa Lettfaden des Schachspicfs , Dr I^skcr 
Common Sense in Chess (I ondon 1896) Oscar Cordcl, Neuester 
Lettfaden des Schachsptels (Berlin, i8g6) , and a vast number of 
other publications 

Further The London Tournament Book (1883) , Twelve Tourna- 
ment Books of the German Chess issociation (Vcit & Co I cipzig) , 
The Hastings Tournament Booh (I ondon 1896) The lUenna 


Tournament Book, by Halprm and Marco {1900), TA* Nuremberg 
Tournament Book, by Dr rarrasch , The Booh of the London 
Congress by L Hofler (Longman 1899). The Parts Tournament 
Book (Pans 1900) by Rosenthal, &c 

The followmg are some of the best works in English on chess 
problems — " J B of Bndport Chess Strategy (1865) , F HeaJey, 
4 Collection of soo Chess Problems (1866) , English Chess Problems, 
edited by James and W T Pierce (1876) , H J C Andrews, E N 
Frankenstein B G Laws and C Planck The Chess Problem Text- 
Book (1887) , A F Mackenzie, Chess its Poetty and its Prose 
(Jamaica 1887) , J A Miles, Chess Stars (self-matus), (iS88) , 
James Rayncr Chess Pioblems (1890) , B G Laws, The Two-Move 
Chess Problem (1890) , The Chess Bouquet, compiled by F R 
Gittins (1897) , Mr and Mrs T B Rowland The Problem Art (2nd 
ed , 1898) , E B Cook, T Henery and C A Gilberg American 
Chess Nuts (1868) , bimuel Loyd, Chess Strategy (1878) , W H 
Lyons, Chess-Nut Burrs and haw to open them (i886) , C A Gilberg 
Crumbs from the Chess Board (1890) , Canadian Chess Problems, 
edited by C F Stubbs (1890) , W Pulitzer Chess Harmonies (iBg4) 

G E Carpenter (N lYeti of Pans) 200 Chess Problems (1900) 

CHEST (Gr k lorry), Lat cista, O Eng ctsl, cesl, Sic ), a laigo 
box of wo^ or metal with a hinged hd The term is also used 
of a variety of kinds of receptacle , and in anatomy is transferred 
to the portion of the body covered by the nbs and breastbone 
(see Rfspiratory Systim) In the more ordinary meaning 
chests are, next to the chair and the bed, the most ancient articles 
of domestic furniture The chest was the common receptacle 
for clothes and valuables, and was the direct ancestor of the 
“ chest of drawers,” which was formed by enlarging the chest 
and cutting up the front It was also frequently used as a seat 
Indeed, m its origin it took m great measure the place of the 
chair, which, although familiar enough to the annents, had 
become a luxury ip the chys when the chest was alicady an 
almost universal possession Ihe chief use of chests was as 
w irdrobcs, but they were also often employed for the storing of 
valuables In the caily middle ages the rich posesssed them in 
profusion, used them as portmanteaux, and earned them about 
from castle to cistle ihese portable rcrcptaclcs were often 
covered with leather and emblazoned with heraldic designs 
As houses gradually became less sparsely furnished, chests and 
beds and other movables were allowed to remain station.iry, 
and the chest lost its covered top, and took the shape in whic h we 
best know it — that of an oblong box standing upon raised feet 
As a rule it was made of oak, but it wts sometimes of chestnut 
or other hard wood 

There are, properly speaking, three types of chest — the 
domestic, tlie ecclesiastical and the strong box or coffer Old 
domestic chests still exist m great number and some variety, 
but the proportion of those earlier than the latter pwrt of the 
Tudor period is very small , most of them are J tcobean m date 
Very frequently they were made to contain the store of house- 
linen which a bride took to her husband upon her marriage 
In the 1 7th century Boulle and his imitators glorified the marriage- 
coffer until It become a gorgeous casket, almost indeed a sarco- 
phagus, inlaid with ivory and ebony and precious woods, and 
enriched with ormolu, supported upon a stand of equal magnifi- 
cence The Italian marnage-chests (cassone) were also of a 
richness which was never attempted in England The mam 
char icteristics of Enghsh domestic chests (which not infrequently 
are carved with names and dates) are panelled fronts and ends, 
the feet being formed from prolongations of tiie “ stiles ” or side 
posts There were, however, exceptions, and a certain number 
of 17th-century chests have separate feet, either circular or 
shaped after the indications of a somewhat later style There 
is usually a strong architectural feeling about the chest, the front 
being divided into panels, which are pi un m the more ordinary 
examples, and richly carved in the choicer ones The plinth 
and frieze are often of well-defined guilloche work, or are carved 
with arabesques or conventionalized flowers Architectural 
detail, especially the detail of wainscoting, has indc*cd been 
followed with considerable fidelity, many of the earlier chests 
being carved m tlie hnenfold pattern, while the Jacobean 
examples are often mere reproductions of the pilastered and 
recessed oaken mantelpieces of the penod Occasionally a 
chest 15 seen which is inlaid with coloured woods, or with 
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geometrical parquetry Perhaps the most elaborate type of 
English parquetiy chest is that named after the vanished Palace 
of Nonesuch Such pieces are, however, rarely met with The 
entire front of this type is covered with a representation of the 
palace m coloured woods Another class of chest is incised, some- 
times rather roughly, but often with considerable geometrical 
skill The more ordinary variety has been of great value to the 
forger of antique furniture, who has used its carved panels for 
conversion into cupboards and other pieies, the history of 
which IS not easily unravelled by the amateur who collects old 
oak without knowing much about it Towards the end of the 
17th century chests were often made of walnut, or even of exotic 
woods such as cedar and cypress, and were sometimes clamped 
with large and ornamental brass bands and hinges The chests 
of the 1 8th century were much larger than those of the preceding 
period, and as often as not were furnished with two drawers at 
the bottom — an arrangement but rarely seen m those of the 17th 
centurv — while they were often fitted w>th a small internal box 
fixed across one end for ready access to small articles The chest 
was not infrequently unpanelled and unornamented, and in the 
latter period of its history this became the ruling type It will 
not ha\e been forgotten that it was in an old oak chest that the 
real or mythical heroine of the pathetic ballad of “ The Mistletoe 
Bough ” concealed herself, to her undoing 

EcclesiastKal chests appear to have been used almost entirely 
as receptacles for vestments and church plate, and those which 
siiHuve are still often employed for the preservation of parish 
documents A considerable variety of these interesting end 
often exceedingly elaborate chests are still left in F nglish 
churches Thev are usu illy of considerable sire, and of a length 
disproportionate to their depth This no doubt was to facilitate 
the storage of vestments Most of them are of great antiquity 
Many go back to the 14th c enturv, and here and there they are 
c V en earlier, as in the case of the coffer in Stoke d’Abemon 
church, Surrey, which is unquestionablv 13th-century work 
One of the most remarkable of these early examples is in Newport 
church, hssex It is one of the extremely rare painted coffers 
of the 13th centurv, the front carved with an uppci row of shields, 
from which the herildic piinting has disappeared, and a lower 
row of roundels Between is a lielt of open tracery, prohalily of 
pewter, and the inside of the lid is decorated with oil paintings 
representing the Crucifixion, the Virgin Maiyq St Peter, St John 
and St Paul The well-known “ )cwel chest ” m St Mary’s, 
Oxford, IS one of the earliest examples of 14th-century work 
Many of these ecclesiastical chests are carved with architectural 
motives — tracened windows most frequently, but occasionally 
with the linenfold pattern There is a whole class of chests 
known as “ tilting coffers,” carved with representations of 
tournaments or feats of arms, and sometimes with a grotesque 
iclmixture of chivalnc figures and mythical monsters Only 
five or SIX examples of this type are known still to exist in 
f ngland, and two of them are now in the Victoria and Albert 
Afuseum It is not certain that even these few are of English origin 
— indeed, very many of the chests and coffers of the i6th and 17th 
centuries are of foreign make They were imported into England 
chiefly from Flanders, and were subsequently carved by native 
artisans, as was the case with other common pieces of furniture 
of those penods The huche or “ hutch ” was a rough tvpe of 
household chest 

The word “ coffer ” is properly applied to a chest which was 
intended for the safe keeping of valuables As a rule the coffer 
IS much more massive in construction than the domestic chest , 
it is clamped by iron bands, sometimes contains secret receptacles 
opening with a concealed spring, and is often furnished with an 
elaborate and complex lock, which occupies the whole of the 
underside of the lid Pieces of this type are sometimes described 
as Sp-mish chests, from the belief that they were taken irom 
ships belonging to the Armada It is impossible to say that this 
may not sometimes have been the case, but these strong boxes 
are frequently of English origin, although the mechamsm of the 
locks may have been due to the subtle skill of foreign locksmiths 
A typical example of the treasure chest is that which belonged 
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to Sir Thomas Bodley, and is preserved m the Bodleian library at 
Oxford The l<x:ks of this descnption of chest are of steel, and 
are sometimes richly damascened It was for lieing implicated 
in the breaking open and robbing of just such a chest as this, 
to which the Coll ge de Navarre had confided coin to the value of 
500 6cus, that Francois Villon was hanged on the gibbet of 
Montfaucon 

CHESTER, EARLS OP The important palatine earldom of 
Chester was first held by a certain Fleming named Ghtrbod 
(fl 1070), and then by Hugh of Avranches (d iioi), a son of 
Richard, viscount of Avr inches Hugh, who was probably one 
of William the Conqueror’s companions, was made earl of Chester 
in 1071 , he had special privileges in his earldom, and he held 
land in twenty counties He was called Le Gros on account of 
his great bulk and Lupus on account of his ferocity However, 
he regarded St Anselm as his fnend, and he showed the customary 
liberality to religious houses His life was mainly spent m 
fighting the Welsh and in Normandv, and he died on the 27th 
of July IIOI Hugh’s only son Richard, who was childless, 
was drowned m the White Ship in November 1120 Among sub- 
sequent holders were Ralph, or Randulph, de Gernon (d 1153), 
who took a prominent pirt in the ci\il wars of the reign of 
Stephen, fighting first on one side and then on the other , and 
his son Hugh de Kcvehoc (1147-1181), who shared in the rising 
against Henry II in 1173 But perhaps the mo',t celebrated of 
the early earls was Ralph, Ramilf, or Randulph, de Blundevill 
(r 1172-1232), who succeeded his father Hugh de Kcvehoc as 
carl m iiSi, and was ircatcd carl of Lincoln m 1217 Ranulf 
married ( onstance, widow of Ilcnrv 11 ’s son, Geoffrey of Bnttan) , 
ind is sometimes called duke of Brittany and earl of Richmond 
He fought m Wales, was on the side of John during his struggle 
with the barons over Magn i ( arta, and was one of this king s 
executors , he also fought for the joung king Henry III against 
the Frcmh invaders and their allies In 1218 he went on crusade 
to the Holv Land and took part m the capture of Damietta , 
then returning to England he died at Wallingford m October 
1232 ^fttr speaking of R mulf’s unique position in the kingdom, 
which ” fitted him foi the pirt of a leader of opposition to royal 
or ministerial tyranny,” Stubbs sums up his character m these 
words “ On more thin one occasion he refused his consent to 
taxation which he deemed unjust , his jealousy of Hubert (de 
Burgh), although it led him to join the foreign parts in 1223, 
did not prevent him from more than once interposing to prevent 
his overthrow He was, moreover, almost the last relic of the 
great feudal aristocracy of the ( onquest ” Although twice 
ma’-ried he left no children, and his immense possessions passed 
to his four sisters Tlie eirl’s memory remained green for a long 
time, and in thi Vinton of Pier<: Ploumatt his name is linked with 
that of Robin Hood In November 1232 the eirldom of Chester 
was granted to his nephew John the ^ot, earl of Huntingdon 
(r 1207-1237), and m 1246, nine years after John had died 
childless, It wis annexed to the English crown ‘ lest so fair a 
dominion should be divided among women ” 

In 1 2 34 Prince Edward, afterwards King Edward I ,was created 
earl of Chcstei, end since this date the earldom has always been 
held b\ the heirs apparent to the English crown with the single 
exception of Simon de Montfort, carl of I eicester Since 1399 
the earls of Chester have been also pnnees of Wales, although 
the act of Richard II (1398), which created Chester into a prin- 
cipality to be lield bv the king’s eldest son, v/as revoked by 
Henry IV 

CHESTER, an episcopal city and county of a citv, municipal, 
county and parliamentary borough, and the county town of 
Cheshire, England, 179 m NW of London Pop (1901)38,309 
It lies in a low plain on the Dee, principally on the north (right) 
bank, 6 m above the embouchure of the river into its wide, 
shallow estuary It is an importint railway centre, the principal 
lines serving it being the London A North-Western, Great 
Western, Chp-.hirc Lines and Great I entral The city is dn idod 
into four principal blocks by the four principal streets — North- 
gate Street, Eastgate Street, Bridge Street and Watergate Street, 
which radiate at right angles from the Cross, and terminate m 
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the four gates Ihese four streets exhibit in what are called 
“ the Rows ” a characteristic feature of the city fheir ongin 
IS a mystery^ and has given rise to much controversy In East- 
gate Street, Bridge Street and Watergate Street, the Rows 
exist on each side of the street throughout the greater part of 
Its length, and ma> be described as continuous galleries open 
to the street, o\ cr and under which the houses lining the streets 
project, and which are formed as it were out of the front first- 
floor of the houses, approached by flights of steps from the 
roadway The Rows are flagged or boarded under foot and ceiled 
above, thus forming a covered way, standing in the same relation 
to the shops, which are at their back, as the foot pavement 
does in other towns In Northgate Street, on the other hand, 
the Row on the west side is formed as it were out of the ground 
floor of the houses, having cellars beneath, while on the east side 
the Row is formed at the same elevation as in the other three 
principil streets In these streets are several examples of old 
timbered houses and some good modern mutations of them, - 
all combining to give a picturesque and individual character 
to the city Among the most interesting of the ancient houses aie 
Derby House, bearing the date iSQi, Bishop Lloyd’s house, and 
God s Providence House in ^^atergate Street, and the Bear and 
Billet in Lower Bridge Street , the three last date from the 17th 
century Ihere is also a chamber with stone groined roof of the 
14th century m the basement of a house in hastgate Street, and 
another of a similar char leter m Watergate Street A mortuary 
chapel of the early pai t of the i jth centurv exists in the basement 
of a house in Bridge Street 

Chester is the onl} c it} in England that still possesses its walls 
perfect in their entire circuit of 2 m The gatewa} s have all been 
rebuilt at various dates , the north and cast gates on the site of 
the Roman gaits Ihe Grosvenor budge, a single span of stone 
200 ft in length, said to be the largest save one in Europe, 
carries the load to W'rtxham and Shrew sburv o\ er the Dec on the 
south-west, while the old bridge of seven arches is interesting 
on account of its intiquity and picturesqueness The castle, 
with the exception of “ Caesar s Tower,” and a round tower with 
adjacent buildings, in the upp.r ward, was taken down towards 
the end of the i8lh centur} , and icplaced by a gatcw.iy, barracks, 
county hall, giol and assi/e courts 

The cathedral church of Christ and the \’irgin Mary, which 
stands towards the noith of the city within the walls, rose on the 
site of a chuich of extreme antupiity It appears that the 
dedication of this church was altered, perhaps in the reign of 
Athelstan, from St Peter and St Paul to St Werburgh and 
St Oswald, St Werburgh being a niece of St Etheldreda of I'ly 
In 1093 Hugh Lupus, earl of Chester, richly endowed the founda- 
tion as a Benedictine monasterv Ihe bishops of Mercia had 
apparently a seat at C hester, but the city had ceased to be epis- 
copal, until m 1075 Peter, bishop of Lichfield, removed his seat 
thence to ( hester, having for his cathedral the colle*giate church 
of St John Ihe seat of the see, however, was quukly removed 
again to Coventry (1102), but Cheshire continued subject to 
Lichfield until in 1541 Chester was erected into a bishopric by 
Henry VIll , the church of the dissolved abbey of bt Werburgh 
becoming the cathedral The diocese covers nearly^ the whole 
of Cheshire, with very small portions of Lancashire and Stafford 
shire The cathedral does not rank among the most splendid 
English churches, but possesses certain details of the highest 
interest, and gains in beauty from the tones of its red sandstone 
walls and the picturesque close in which it stands It is cruciform 
with a central tower 127 ft high The south transept is larger 
than the north Ihe nave is short (145 ft ), being of six bays , 
the southern arcade is Decorated, while the northern, which 
differs in detail, is of uncertain date The basement of the north- 
western tower — all that remains of it, now used as a baptistery — ■ 
IS Norman, and formed part of Hugh Lupus’ church , and the 
fabric of the north wall is also of this period The north transept 
also retains Norman work, and its sizi shows the original plan, 
as the existence of the conventual buildings to the north probably 
rendered its extension undesirable The south transept has 
aisles, with Decorated and Perpendicular windows The fine 


organ stands on a screen across the north transept , but some 
of Its pipes are upon the choir screen, both screens being the 
work of Sir Gilbert Scott 1 he style of the choir is transitional 
from Early English to Decorated, and its length is 12 s ft It 
is a fine example, and its beauty is enhanced by the magnificent 
senes of ancient carved wooden stalls unsurpassed in England 
The Lady Chapel, east of the choir, is of rich Early English 
workmanship Of the conventual buildings the cloisters arc 
Perpendicular The chapter-house, entered by a beautiful 
vestibule from the east cloister, and lined with cases containing 
the chapter library, is Early English (r 1240) The refectory, 
adjoining the north cloister, is of the same period, with Perpen- 
dicular inseitions , it has been curtailed in size, but retains its 
Wautiful Early English lector’s pulpit An early Norman 
chamber, with massive pillais and vaulting, adjoins the west 
cloister, and may be the substructure of the abbot’s house The 
abbev gateway is of the 14th century 

Within the walls there are several churches of ancient founda- 
tion , thus St Peter’s is said to occupy the site of a church erected 
by iEthelflsed, queen of Mcrcia, and St Mary’s dates from 
the 1 2th century None, however, is of any special interest , 
but the church of St John, outside the walls, which as already 
stated became the cathedral m 1075, is a massive early Norman 
structure, with later additions, and, espetiilly' as regards the 
exterior, considerably restored in modern times Its fine tower 
fell in 1881 It was a collegiate church until 1S47, theie are 
some remains of the adjoining buildings Among numerous 
modern churches there mav be mentioned St Mary's without the 
walls, built in 1887 by the duke of Westminster, of led sandstone, 
with a fine spire and pe vl of bells 

Among the chief scculai buildings, the town hall replaced m 
1869 the old exchange, which hid lieen burnt down in 1862 
The Grosvtnor Museum and School of Art, the foundation of 
which was suggested by Charles Kingsley the novelist, whin 
canon of Chester cathcdial, contains many local antiquities, 
along with a fine collection of the fauna of Cheshire and the 
neighbourhood The King s school was founded by Henry VUl 
(1541), who provided that twenty-four poor scholars should be 
taught free of cost It was reorganized as a public school in 
1873, and possesses twelve kings scholai ships tenable in the 
school, and close scholarships tenable at the unn ersitics Among 
other schools may be mentioned the blue coat school (1700), 
the Queen’s school for girls (1878), the girls’ school attached to 
the Roman Catholic convent, and the diocesan tr lining college 
for schoolmasters For recreation provision is made by the New 
Grosvenor Park, presented to the city in 1867 by the marquess 
of Westminster, Handbridge Park, opened in 1892, and the 
Roodee, a level tract by the river at the base of the city wall, 
appropriated as a race-course An annual race-meeting is held 
m May and attended by thousands The chief event is the race 
for the Chester Cup, which dates from 1540, when a silver bell 
was given as the prize by the Saddlers’ Company Pleasure 
vessels ply on the Dee in summer, and an annual regatta is held, 
at which all the principal northern rowing-clubs are generally 
represented The town gains in prosperity from its large number 
of visitors The principal industries are carried on without the 
walls, where there are lead, shot and paint works, leather and 
tobacco factories, and iron foundries The trade gilds number 
twenty-four There is a considerable amount of shipping on the 
Dee, the navigation having been much improved in modern 
times The parliamentary borough returns one member The 
municipal council consists of a mayor, 10 aldermen and 30 
councillors Area, 2862 acres 

Htstory —Setting aside the numerous legends with regard to 
the existence of a British city on the site now occupied by 
C hester, the earliest authentic information relating to its history 
IS furnished by the works of Ptolemy and Antoninus As the 
Roman station of Deva it was probably founded about a d 48 
by Ostorius Scapula, and from its advantageous position, both 
as the key to communication with Ireland and as a bulwark 
against the hostile tribes of the north, it became a military and 
commercial centre of consideiable importance In A D 78-79 
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It was the winter-quarters of Agncola, and later became illustrious 
as the permanent headquarters of J egio XX Valeria Victrix 
Many inscriptions and remains of the Roman military occupation 
have been found, and the north and east walls stand m great 
part on Roman foundations The Saxon form of the name 
was I eg caster About 614 the (ity was captured and 
destroyed by A^thelfrith, and henceforth lay in rums until 
/Fthelfljed in 907 rebuilt the walls, restored the monasteiy of St 
Werburgh, and made the titv “ nigh two such as it was before ” 
In the reign of /Ethelstan a mint was set up at Chester, and in 
973 It was the scene of Rdgar s triumph whtn, it is said, he was 
rowed on the Dee by six subject king<- ( Hester opposed a deter- 
mined resistance to the Conqueror, and did not finally surrender 
until 1070 On the erection of Cheshire to a county palatine 
after the Conquest, Chester became the seat of government of the 
palatine earls The Domesday account of the city includes a 
description of the Saxon laws under which it had been go\erncd 
m the time of Edward the Confessor All the hnd, except the 
bishop’s borough was held of the earl, and assessed at fift> 
hides There were se\en mint-masters and twelve magistrates, 
and the city paid a fee-farm rent of £415 It had been much 
devastated since the time of Edward the Confessor, and the 
number of houses reduc ed by 205 

The earliest extant charter, granted by Henry IT in 1160, 
empowered the burgesses to trade with Durham as fredy as they 
hid done m the reign of Htnr> I hrom this date i large (ollet- 
tion of ( barters enumerates privileges granted by suet essive earls 
and later sovereigns One from Ralph or Ranulf dc Blundevill, 
granted between 1190 and 1211, confirms to the citi/ens a gild 
merchant and all liberties and free customs, and three from 
John protect their privilege of trading with Iieland Edward I 
empowered the citi/ens to elect coroners and to hold courts of 
justice, and granted them the fee-farm of the city at a vcailv 
rent of £100 In the 14th century (luster begm to lose its 
standing as a port through the gradual silting up of the estuary 
of the Dee, and the citv was further impoverished by the inioads 
of the Welsh and by the neeessitv of rebuilding the Dee bridge, 
which had been swept awav bv an unusually high tide In con- 
sideration of these misfortunes Richard II remitted part of the 
fee farm ( ontinued misfortunes led to a further leduetion of 
the farm to £i)0 for i term of fiftv y e\rs bv Henrv VI , who also 
made a grant tor the completion of a new Dee bridge Heniy 
VIT reduced the fee-farm to £20, and in 11506 granted to the 
citizens what is known as “the Great Charter” This eharter 
constituted the citv a county bv itself, and incorporated the 
governing body under the st\ Ic of a mayor, twenty -four xlclermen 
ind forty common councilmen it also instituted two sherifTs, 
two coroners and i recorder and the ma\or, the ex-mayors 
and the recorder were ippointcd justices of the peace This 
charter was confirmed b\ james I and Charles 11 A eharter of 
(leorge III in 1S04 instituted the office of deputy mayor The 
charter of Hugh Lupus to the abbev of St Werburgh includes 
a grant of the tolls of the fair at the feast eif St Werburgh 
for three days, and a subsequent charter from Ranulf 
do Blundevill (12th eenturv) licensed the abbot and monks 
to hold their fairs and m erkc ts before the abbey gates \ 
charter of John the Scot, carl of (Hester, mentions fairs at the 
feasts of the Nativity of St John IDptist and St Michael For 
many centuries the rights claimed bv the abbot in connexion 
with the fairs gave rise to constant fiiction with the civic 
authorities, which lasted until, in the nign of Henry VUI , 
it was decreed that the right of holding fairs was vested ex- 
clusively in the citi/ens (harics II m 1683 granted a eattlc- 
fair to be held on the first Thursday in htbruary 

In 1 1515 3 rhester first returned two members to pailiainent, 
having hitherto been represented solely in the parliament of 
the palatinate By the Redistribution \ct of 1885 the representa- 
tion was reduced to one member 1 he trades of tanners, skinners 
and glove-makers existed at the time of the Conquest, and the 
importation of marten skins is mentioned in Domesday In 
the 14th eenturv the woollen trade was considerable, and in 1674 
weavers and wool-combers were introduced into Chester from 
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Norwich The restoration of the channel of the Dee opened 
up a flourishing trade m Irish linen, which in 1786 was at its 
height, but from that date giadually diminished 

See Vttlona County History Cheshire R H Morns Chester in 
the Plantagenet and Tudor Reigns (Chester 1894) Joseph Htming 
way History of the City of Chester {z Chester 1831) 

CHESTER, a city of Delaware countv, Pennsylvania I S \ , 
on the Delaware river, about 13 m S W of Philadelphia Pop 
(1890) 20,226, (1900)33,988, of whom 3074 were foreign-born 
and 4403 were negroes, (U S census, 1910) 38,537 It is served 
by the Baltimore A Onio and the Philadelphia A Reading 
railways, by'^ the Philadelphia, Baltimore A Washington division 
of the Pennsylvania system, and by steamboat lines Chester lias 
sever il interesting buildings dating from early in the i8th centurv’^ 
— among them the city hall (1724), one of the oldest public 
buildings in the I niteci States, and the house (1683) occupied 
for a time by William Penn It is the seat of the Pennsylvania 
Military College (1862), and on the border of Chester, in the 
borough of Upland (pop in lyoo, 2131), is the ( rozer Theological 
Seminary (Baptist), which was incorporated in 1867, opened in 
1868, and named after John P Crozer (1793-1866), by whose 
family it was founded ( Hester has a large shipbuilding industry , 
and manuf ic tones of cotton and worsted gocxls, iron and 
steel, the steel casting industry being especially important, Jnd 
large quantities of wrought iron anci steel pipes being manu- 
factured Dve-stuffs and leather also are manufactured The 
value of the city^’s factory produets in 1905 was $16,644,842 
( hester IS the oldest town in Pennsydvania It was settled liy 
the Swedes about 1645, was c ailed L plane! and was the seat of the 
Swedish courts until 1682, when Whlliim Penn, soon after his 
landing at a spot in the town now m irked bv a memorial stone, 
gave It Its present name fhe first provincial assembly was 
convened here m December of the same vear After the battle 
of Brandywine in the W’ar of Independence, W’ashmgton re- 
treated to Chester, anci in the “Washington House, still 
standing, wrote his account of the battle Soon afterwards 
Chester was occupied by the Bi itish In 1 701 it was incorporated 
as a borough m 1795 and again m 1850 it received a new 
borough charter , and m 1866 it was chartered as a citv For 
a long time it was c hieflv a small fishing settlement, its population 
as late as 1820 being onlv 657 , but after the introduction of 
Urge manufacturing interests m 1850, when its population was 
only 1667, its giovvth was rapid 
See H G \shmcad Histoina! ^ketih of Chisttr (ChisUr 188^) 
CHESTERFIELD. PHILIP DORMER STANHOPE, 4TH Earl 
OF (1694 1773), son of Philip Stanhope, third carl (1673- 
1726), and Elizabeth Sav ile, daughter of (leorge Swile, marquess 
of Halif.ax, v\ as born in London on the 22ncl of September i6c)4 , 
Philip, the fiist earl (1584 1656) son of Sir John Stanhope of 
Shelford w,<s a rovalist who m 1616 was created Baron Stanhope 
of Shelford, and in 1628 earl of Chesterfield , and his grandson 
the 2nd carl (1633-1714) v\ >s grandfather of the 4th earl De- 
prived at an earlv age of his mother, the care of the bov devolved 
upon his giandmother, the marchioness of Halifax, a lady of 
culture .ind connexion, whose house was freejuented by the 
most distinguishc d \\ higs of the epoch He soon began to 
prove himself possessed of that systematic spirit of eonduet 
and effort which appeared so much in his life and character 
His educ ifion, begun under a private tutor, was continued 
(1712) at Irinitv Hall, Cambridge, here he remained little 
more than a vear and seems to have read hard, and to have 
acquired a considerable knowledge of ancient and modern 
languages The great orators of all times were i special object 
of study with him and he describes his bovish peclantry pleas 
antly enough, but bv no means without a touch of self-satisfac- 
tion in the memorv His university training was supplemented 
(1714) bv a continental tour, untrammelled bv a governor, 
at the Hague his ambition for the applause awarded to adv entiire 
made a gamester of him, and at Pans he began, from the same 
motive, that worship of the conventional Venus, the serious 
inculcation of which has earned for him the largest and most 
unenviable part of his reputation 
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The death of iVnne and the accession of George I opened up 
a career for him and brought lum back to England His relative 
James Stanhope (afterwards first Earl Stanhope), the king’s 
favourite minister, procured for him the place of gentleman of 
the bedchamber to the pnnce of Wales In 1715 he entered 
the House of Commons as Lord Stanhope of Shelford and 
member for St Germans, and when the impeachment of James, 
duke of Ormonde, came before the House, he used the occasion 
(5th of August 1715) to put to proof his old rhetorical studies 
His maiden speech was youthfully fluent and dogmatic , but 
on Its conclusion the orator was reminded, with many compli- 
ments, bv an honourable member, that he wanted six weeks of 
his majority, and consequently that he was amenable to a fine 
of £500 for speaking m the House Lord Stanhope quitted the 
Commons with a low bow and started for the continent From 
Pans he lendered the government important service by gathering 
and transmitting information respecting the Jacobite plot, 
and m 1716 he returned to Fngland, resumed his seat, and took 
frequent part in the debates In that year came the quarrel 
between the king and the heir apparent Stanhope, whose 
politic instinct obliged him to worship the rising rather than the 
setting sun, remained faithful to the prince, though he was too 
cautious to break entirely with the king’s party He was on 
fnendly terms with the prince’s mistress, Henrietta Howard, after- 
wards countess of Suffolk He maintained a correspondence with 
this lady which won for him the hatred of the pnneess of Wales 
(afterwards Queen Caroline) In 1723 a vote for the government 
got him the place of captain of the Gentlemen Pensioners In 
January T725, on the revival of the Bath, the red riband was 
offered to him, but was declined 

In 1726 his father died, and Lord Stanhope became earl of 
Chesterfield He took his seat in the Upper House, and his 
oratory, never effective in the Commons by reason of its want 
of force and excess of finish, at once became a power In 1728 
Chesterfield was sent to the Hague as ambassador In this plac e 
his tact and temper, his dextcnt> and disciimination, enabled 
him to do good service, and he was rewarded with Walpole’s 
friendship, a Garter and the place of lord high steward In 1732 
there was bom to him, by a certain Mile du Bouchet, tlie son, 
Philip Stanhope, for whose advice and instruction were after- 
wards wntten the famous Letters He negotiated the second 
treaty of Vienna in 1731, and in the next year, being somewhat 
broken in health and fortune, he resigned his embassy and rc- 
tui ned to England 

A few months’ rest enabled him to resume his scat in the Lords, 
of which he was one of the acknowledged leaders He supported 
the raimstry, but his allegiance was not the blind fealty Walpole 
exacted of his followers The Excise Bill, the great premiers 
favourite measure, was vehemently opposed by him in the Lords, 
and by his three brothers in the Commons Walpole bent before 
the storm and abandoned the mi asure , but ( hesterfield was 
summarily dismissed from his stewardslup For the next two 
years he led the opposition n the Upper House, leaving no stone 
unturned to effect Walpole’s downfall In 1741 he signed the 
protest for Walpole’s dismissal and went abroad on account of 
ins health He visited Voltaire at Brussels and spent some 
time in Pans, where he associated with the younger Crebillon, 
I'onlenelle and Montesquieu In 1742 Walpole fell, and Carterit 
w is his real, though not his nominal successor Although 
Walpole’s administration had been overthrown largely by 
( heslerfield’s efforts the new ministry did not count Chesterfield 
either in its rinks or among its supporters He remained in 
opposition, distinguishing himself by the courtly bitterness of his 
attacks on George II , who learned to hate him violently In 
1743 a new journal. Old England , or, the Constitutional Journal 
appeared. For this paper Chesterfield wrote under the name of 
“ Jeffrey Broadbottom ” A number of pamphlets, in some of 
which Chesterfield had the help of Edmund Waller, followed. ! 
His energetic campaign against George II and his government 
vion the gratitude of the dowager duchess of Marlborough, who 
left him £20,000 as a mark of her appreciation In 1744 the kmg 
was compelled to abandon Carteret, and the coalition or “ Broad 


Bottom ” party, led by Chesterfield and Pitt, came into office 
In the troublous state of European pohtics the earl’s conduct 
and experience were more useful abroad than at home, and he 
was sent to the Hague as ambassador a second time The object 
of his mission was to persuade the Dutch to join in the War of the 
Austrian Succession and to arrange the details of their assistance 
The success of his mission was complete , and on his return a 
few weeks afterwards he received the lord-heu tenancy of Ireland 
— a place he had long coveted 

Short as it was, (Jiesterfield’s Insh administration was of great 
service to his country, and is unquestionably that part of his 
political life which does him most honour To have conceived 
and earned out a polity which, with certain reservations, Burke 
himself might have originated and owned, is indeed no small 
title to regard The earl showed himself finely capable in practice 
as m theory, vigorous and tolerant, a man to be feared and a 
leader to be followed , he took the government entirely into his 
own hands, repressed the jobbery traditional to the office, 
established schools and manufactures, and at once conahated 
and kept m check the Orange and Roman Catholic factions 
In 1746, however, he had to exchange the lord-lieutenanc> for 
the place of secretary of state With a curious respect for those 
theories his familiarity with the secret social history of France had 
caused him to entertain, he hoped and attempted to retain a 
hold over the king through the influence of Lady Yarmouth, 
though the futility of such means had already been demonstrated 
to him by his relations with Queen Carohne’s “iwa bonne Howard ” 
llie influence of Newcastle and Sandwich, however, was too 
strong for him , he was thwarted and over-reached , and in 
1748 he resigned the seals, and returned to cards and his books 
with the admirable composure which was one of his most striking 
characteristics He declined any knowledge of the Apology for 
a late Resignation, in a Letter from an English Gentleman to his 
Friend at The Hague, which ran through four editions in 1748, 
but there is little doubt that he was, at least in part, the 
author 

The dukedom offered him by George II , whose ill-will his 
fine tact liad overcome, was refused He continued for some 
years to attend the Upper House, and to take part in its proceed- 
ings In 1751, seconded by Lord Macclesfield, president of the 
Royal Society, and Bradley, the eminent mathematician, he 
distinguished himself greatly m the debates on the calendar, and 
succeeded m making the new style a fact Deafness, however, 
was gradually affecting him, and he withdrew little by little 
from society and the practice of politics In 1755 occurrid 
the famous dispute with Johnson over the dedication to the 
h^nglish Dictionary In 1747 Johnson sent ( hesterfield, who was 
then secretary of state, a prospectus of his Dictionary, which 
was acknowledged by a subscription of £10 Chesterfield appai- 
ently took no further interest in the enterprise, and the boolv 
was about to appear, when he wrote two papers m the World in 
praise of it It was said that Johnson was kept waiting in the 
anteroom when he called while Cibber was admitted In any 
case the doctor had expected more help from a professed patron 
of literature, and wrote the earl the famous letter m defence 
of men of letters Chesterfield’s “ lespectable Hottentot,” now 
identified with George, Lord Lyttelton, was long supposed, 
though on slender grounds, to be a portrait of Johnson During 
the twenty years of life that followed this episode, Chesterfield 
wrote and read a great deal, but went little into society 

In 1768 died Philip Stanhope, the child of so many hopes 
The constant care bestowed by his father on his education 
resulted in an honourable but not paiticularly distinguished 
career for young Stanhope His deatli was an overwhelming 
grief to Chesterfield, and the discovery that he had long been 
married to a lady of humble ongin must have been galling in the 
extreme to his father after his careful instruction in worldly 
wisdom Chesterfield, who had no children by his wife, Melusina 
von Schulemberg, illegitimate daughter of George I , whom 
he imurned in 1733, adopted his godson, a distant cousin, named 
Phihp Stanhope (1755-1815) as heir to the title and estates 
His famous jest (which even Johnson allowed to have ment) — 
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Tyrawley and I have been dead these two years, but we don’t 
choose to have it known ” -is the best description possible of his 
humour and condition dunng the latter part of this pwnod of 
decline To the deafness was added blindness, but his memory 
and his fine manners only left him with Me , his last words 
( ‘ Give DayroUes a chair ”) prove that he had neither forgotten 
Ills friend nor the way to receive him He died on the 24th of 
March 1773 

Chesterfield was selfish, calculating and contemptuous , he 
was not naturally generous, and he practised dissimulation till 
It became pait of his nature Jn spite of his brilliant talents 
and of the admirable training he received, his life, on the whole, 
cannot be pronounced a success His anxiety and the pains he 
took to become an orator have been already noticed, and Horace 
Walpole, who had heard all the great orators, preferred a speech 
of Chesterfield’s to any other , yet the earl’s eloquence is not to be 
compared with that of Pitt Samuel Johnson, who was not 
perhaps the best judge in the world, pronounced his manners to 
have been “exquisitely elegant” , yet as a courtier he was utterly 
worsted by Robert Walpole, whose manners were anything but 
refined, and even by Newcastle He desired to be known as a 
protector of letters and literary men , and his want of heart or 
head over the Dictionary dedication, though explained and ex- 
cused by Croker, none the less inspired the famous change in a 
famous line — “ Toil, envy, want, i/te patron, and the jail ’ 
His published wntings have had with posterity a very indifferent 
success , his literary reputation rests on a volume of letters never 
designed to appear m print The son for whom be worked 
so hard and thought so deeply failed especially where his fathei 
had most desired he should succeed 

As a politician and statesman, Chesterfield’s fame rests on his 
short but brilliant administration of Ireland As an author he 
was a clever essayist and epigiammatist But he stands or falls 
by the Letten to his 6 on, first published by btanhope’s widow 
in 177^, and the Letters to his Godion (1890) The J^etters are 
brilliantly written— full of elegant wisdom, 01 keen wit, of 
admirable portrait-pamting, of exquisite observation and deduc- 
tion Against the chxrge of an undue insistence on the external 
graces of manner Chesterfield has been adequately defended b> 
Lord Stanhope {History, 111 34) Against the often iterated 

accusation of immorality it sliould be remembered that the 
Letters reflected the morality of the age, and that their author 
only systemati 7 ed and reduced to writing the principles of 
conduct by which, deliberately or unconsciously, the best and 
the wo’'st of his contemporaries were gov erned 

Ihe eirldom of Chesterfield passed at his death to his godson, 
already mentioned, as 5th earl, and so to the litter’s son and 
grandson On the death of the latter unmarried m 1871, it 
passed in succession to two collateral heirs, the 8th and 9th 
earls, and so in 1887 to the latter’s son as loth earl 

See ChcsterlulU s Miscellaneous Works (London 1777 vols 4to) 
Letters to his Son CS-c , edited by Ix)rd Mihon (london 1845-1853 

vols ) and Letters to his Godson (1890) (edited by the call of 
arnarvon) There ire also editions of the first series of letters 
by J Bradshaw (3 vols 1892) and Mr C Strachey (2 vols 1901) 
In 1893 a bioRraphy including numerous letters first published from 
the Newcastle Papers was issued by Mt \V Ernst , and in 1907 
appeared an el iboratc / ifi by VV II Craig (V D ) 

CHESTERFIELD, a market town and mumcipal borough in 
the Chesterfield parliamentary division of Derbyshire, England, 
24 m N by E of Derbv, on the Midland and the Great Central 
railways Pop (1891) 22,009, (1901) 27,185 It lies at the 
junction of two streams, the Rother and Hipper, in a populous 
industrial district It is 11 regularly built, with narrow streets, 
but has a spacious market-plaec The church of St Mary and All 
Saints IS a large and beautiful cruaform building principally of 
the Decorated period Its central tower carries a remarkable 
twisted spire of wood covered with lead, 230 ft high , the dis- 
tortion has evidently taken place through the use of unseasoned 
timber and consequent warping of the woodwork The church, 
which contains numerous interesting monuments, possesses also 
the unusual feature of an apsidal Decorated chapel There is an 
example of flamboyant tracery in one of the windows Among 


public Ijuildings, the Stephenson memorial hall (1879), containing 
a free library, art and science class-rooms, a theatre and the 
rooms of the Chesterfield Institute, commemorates George 
Stephenson, the engineer, who resided at fapton House, close 
to Chesterfield, m his later life , he died here m 1848, and was 
buned in Trinity diurch Chesterfield grammar school was 
founded in 1574 Ihe industries of the town include manu- 
factures of cotton, silk, earthenware, machinery and tobacco, 
with brass and iron founding , while slate and stone are quarried, 
and there are coal, iron and lead mines in the neighbourhood 
The town is go .^ern^ by a mayor, 6 aldermen and 18 councillors 
Area, 1216 acres In the immediate neighbourhood of Chester- 
field on the west is the urban district of Brampton and Walton 
(pop 2698), to the south-east is Hasland (7427), and to the 
north-east Brimington (4569) 

In spite of the Roman origin suggested by its name, so few 
remains have been found here that it is doubtful whether Chester- 
field was a Roman station Chesterfield (Ceslrefeld) owes its 
present name to the Saxons It is mentioned m Domesday onlv 
as a bailiwick of Newbold iDelonging to the king, and granted to 
William Pevcrell In 1204 John gave tlie manor to William 
Bruerc and granted to the town all the privileges of a free 
borough which were enjoyed by Nottinglum and Derby , but 
before this it seems to have had preseriplivc borough rights 
Later cliarlers weie granted by various sovereigns, and it was 
incorporated by Elizalieth m 1598 under the style of a m^vor, 
6 brethren and 12 capital burgesses This charter was confirmed 
by Charles II (1662), and the town was so governed till the 
Municipal Act 1835 appointed a mayo*", 3 aldermen and 12 
councillors In 1204 John granted two weekly markets, on 
luesday and Saturday, and an annual fair of eight days at the 
feast of the Exaltation of the Iloh Cross (Sept 14) This fair, 
which IS still held, and another on Palm luesday , are mentioned 
in the Quo Warranto roll of 1330 Ihe luesday market has long 
been discontinued 1 hat Chesterfield was early a thriving centic 
IS shown bv the charter of John Lord Wake, lord of the manor 
granting a gild men hant to the town In 1266 the town was the 
scene of a battle lietween the royal forces and the barons, when 
Robert de Ferrers, earl of Derby, was taken prisoner In 1380 
there was a terrible visitation of the plague , and the parlia- 
mentarian forces were overthrown here in the Civil War With 
the development of cotton end silk industries the town has 
increased enormously, and is now second in importance only to 
Derby among the towns of the county I here is no lecord 
that It ever returned representatives to parliament 

beo Stephen ( lovti History and (ux^ettter of the Couiit\ of Detb\ 
(Derby 1831-1833) J Lym \ caiman Recotds of the Boiough of 
C/ias/< (Chcsterluld and bheftield 1884) Thomas Ford IIistor\ 
of Chesterfield (london 1839) 

CHESTER- LE-STREET, a town m the Chester -le- Street 
parliamentary division of Durham, England, near the river 
Wear, 6 m N of the city of Durham on the North Eastern 
railway' Pop (1901) 11,753 The parish church of St Alary 
and St Cuthbert is an interesting building, formerly collegiate, 
with a tower 156 ft high, ard a remarkable scries of monumental 
tombs of the Luralcv f’mily, collected here from Durhvm 
cathedral and various ruined monasteries, and in some cases 
remade About i m along the nv er is Lumley Castle, the sc it 
of the earl of Scarborough, and about 2 m north lies Lambton 
Castle, the residence of the earl of Durham, built m 1797 on the 
site of the old House of Harraton Collieries and iron-works 
employ the industrial population Cheslei-lc-Street is place of 
considerable antiquitv It lies on a branch of the Roman north 
road, on which it was a station, but the name is not known 
Under the name of Cunecastre it was made the seat of a bisho[) 
in 882, and contmued to be the head of the diocese till the 
Danish invasion of 995 During that time the church was the 
repository of the shrine of St Cuthbert, which was then removed 
to Durham 

CHESTERTON, GILBERT KEITH (1874- ), English 

journalist and author, who came of a family of estate -age ntb 
was bom m London on the 29th of May 1874 He was educated 
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at St Paul’s school, which he left m 1891 with the idea of studying 
{’ft But his natural bent was literary, and he devoted himself 
mainly to cultivating that means of expression, both m prose 
and \erse , he did occasional reviewing, and had some experience 
in a publisher’s office In 1900, having already produced a 
volume of clever poems. The Wild Kmght, he definitely took to 
journalism as a career, and became a regular contributor of signed 
articles to the Liberal journals, the Speaker and Daily Neivs 
He established himself from the first as a writer with a distinct 
personality, combatne to a swashbuckling degree, uncon- 
ventional and dogmatic , and the repubhcation of much of his 
work in a series of volumes {e g Twelve Types, Heretics, Ortho- 
doxy), characterized by much acuteness of criticism, a pungent 
style, and the capacity of laying down the law with unflagging 
impetuosity and humour, enhanced his reputation His powers 
as a writer are best shown in his studies of Browning (in the 
“ English Men of Letters ” series) and of Dickens , but these 
were only rather more ambitious essays among a medley of 
characteiSbtic utterances, ranging from fiction (including The 
Napoleon of N oUtng-htll) to fugitive verse, and from artistic 
criticism to discussions of ethics and religion The interest 
excited by his work and views was indicated and analysed in an 
anonymous volume (6 K Chesterton a Criticism) published 
in 1908 

CHESTERTON, an urban district in the Chesterton parha- 
mentarv division of ( ambridgeshire, Englrnd, ij m N from 
Cambridge station, on the north bank of the Cam Pop (1901) 
9591 I he church of St Andrew is Decorated and Perpendicular, 
retaining ancient woodwork and remains of fresco painting 
Along the river are several boat-houses erected bv tlu ( ambridge 
University Boat Club Boat-building and tile manufacture are 
local industries 

CHESTNUT {mix Caslama), the common name gi\en to two 
sorts of trees and their fruit, (i) the so-called “ horse-chestnut, ’ 
and (2) the sweet or “ Spanish ” chestnut 

1 Ihe common horse-chestnut, Aesculus Hippocastanum 
(Ger Rosskastame , Fr marromiter d'Inde), has been stated to 
be a native of Tibet, and to have been brought thence to England 
in 15S0, It IS now, however, thought to be indigenous in the 
mountains of northern Greece, where it occurs wild at 3000 to 
4000 ft above sea-level Matthiolus, who attributes the origin 
of the name of the tn e to the use of the nuts hv the inhabitants 
of Constantinople for the relief of short-windedness and cough 
in horses, remarks that no ancient writer appears to have made 
mention of the horse-chestnut Clusius (Rariorum plantarum 
hist 1 p 8, 1601) dcscubes it as a vegetable curiosity, of 
which in 1588 he had left in Vienna a living specimen, but of 
which he had not yet seen cither the flowers or recent fruit 
The dry fruit, he says, had frequently been broight from Con- 
stantinople into Europe 

The tree grows rapidly , it floui ishes best in a sandy, somewhat 
moist loam, and attains a height of 50 to 60 or more ft , assuming 
a pyramidal outline Its boughs are strong and spreading 
The buds, conspicuous for their size, are protected by a coat of a 
glutinous substance, which is imperv lous to water , in spring 
this melts, and the bud-scales are then cast off The leaves are 
composed of seven radiating leaflets (long wedge shaped), when 
young they are downy and drooping From the early elate of 
Its leafing year by year, a horse-chestnut in the Tuilcncs is known 
as the “ Marronnier clu 20 mars ” The flowers of the horse- 
c hestnut, which arc white dashed w ith red and yellow, appear in 
May, and sometimes, but quite exceptional!), again in autumn 
they form a handsome erect panicle, but comparatively few of 
them afford mature fruit The fruit is ripe in or shortly before 
the first week in October, when it falls to the ground, and the 
three-valved thorn) capsule divides, disclosing the brown and at 
first beautifully glossy seeds, the so called nuts, having a resem- 
blance to sweet chestnuts, and commonly three or else two in 
number For propagation of the tree, the seeds may be sown 
cither when fresh, or, if preserved in sand or earth, in spring 
Drying by exposure to the air for a month has been found to 
prevent their germination Rooks are wont to remov'e the nuts 


from the tree just before they fall, and to disperse them in various 
directions The tree is rarely planted in mixed plantations 
where profit is an object , it interferes with its neighbours and 
occupies too much room It is generally introduced near man- 
sion-houses for ornament and shade, and the celebrated avenues 
at Richmond and Bushey Park in England are objects of great 
beauty at the time of flowering 

The bark of the horse-chestnut contains a greenish oil, resin, a 
yellow body, a tannin, C_,,,Hj^O,„ existing likewise in the seeds 
and various parts of the tree, and decomposable into phlorogluctn 
and aesctglyoxahc acid, C.H„ 0 „ also aesculetin hydrate, and the 
crystalline fluorescent compound of the formula CjH.^Oi , 

(Rochleder and Schwarz), with which occurs a similar substance 
fraxtn, the pavtin of Sir G G Stokes {Q J Chem Soc xi 17, 
1859 , xii 126, i860), who suggf Sts that its presence may perhaps 
account for the discrepancies m the analyses of aesculin given by 
different authors From the seeds have been obtained starch 
(about 14 %), gum, mucilage, a non-drying oil, phosphoric acid, 
salts of calcium, saponin, by boiling which with dilute hydro- 
chloric or sulphuric acid aemdte acid is obtained, quercitrin, 
present also in the fully developed leaves, aesugenin, Cj2H,„0 , 
and aesculetin, CpH„0„ which is procurable also, but in small 
quantity only, from the haik Fiicdiich Rochleder has described 
asconstituentpnnciplcs of the cot) ledons aphiodaescin,L 
a bitter glucoside, argyraescin, aescimc acid, C 

and queraescitrtn , C,iH4fi02r,, found also in the leaves To prepare 
pure starch from the seeds, Flandin (Compt rend xxvii 391, 
1848, xwiii 138, 1849) recommends kntading them, when 
peeled and bruised, in an aqueous solution of to fhcir 
weight of sodium carbonate E Staffcl {Ann d them u 
Fharm Ixxvi , 1850, p 379) after drying found, in spring and 
autumn respectively, 10 9 and 3 38 °o ‘>f ^sh in the wood, 8 68 
and 6 57 in the bark, and 7 68 and 7 32 in the leaves of the horse- 
( hestnut Ihe ash of the unripe fruit contains 38 77, that of the 
ripe kernel 61 74, and that of the green shell 75 91 % of potash 
(E Wolff) 

The wood of the horse-chestnut is soft, and serves onlv foi 
the making of water-pipes, for turner s work and common 
carpentry, as a source of charcoal for gunpowder end as fuel 
Newlv cut it weighs 60 lb, and dry 33 Ib per cub ft approxi- 
mately Ihe btrk his been employed foi dveing yellow and lor 
tanning, and was formerly in popular repute as a febrifuge and 
tonic The powder of the dried nuts was at one time picscnbed 
as a sternutatory (to cncourege snee/mg) in the Edinburgh 
Pharmacopoeia It is stated to form with alum-water a size or 
cement highly offensive to vermin, and with two parts of wheaten 
flour the material for a strong bookbinders paste Infusion of 
horsc-ehestnuts is found to expel worms from soil, and soon to 
kill them if they are left in it The nuts furthermore have been 
applied to the manufaeture of an oil for burning, cosmetic 
prepvrations and starch, and in Switzeiland France and Ireland 
when rasped on ground, to the bleaching of fl ix hemp, silk and 
wool In Geneva horse-chestnuts are largely consumed b\ 
grazing stock, a single sheep receiving 2 lb crushed morning and 
evening Given to cows in moderate cjuvntitv, they have been 
found to enhance both the vield inel flavour of milk Deer 
readily eat them, and, after a prcliminarv steeping in limc-watei, 
pigs also For poultry they should be used boiled, and mixeel 
with other nourishment Ihe fallen leaves are relished by sheep 
and deer, and afford a good litter for flocks and herds 

One variety of the horse chestnut has variegated leaves, and 
another double flowers Darwin observed that Ae Pavia, the reel 
buckeye of North 'Vmerica, shows a special tendency, under 
unfavourable conditions, to be double-blossomed The seeds of 
this species are used to stupefy fish The scarlet-flowered horse- 
chestnut, Ae riibicunda, is a handsome tree, less in height and 
having a rounder head than the common form , it is a native of 
North America Another species, possessing flowers with the 
lower petals white with a red tinge, and the upper yellow and red 
with a white border, and fruit unarmed, is Ae tndtea, a native of 
the western Himalayas Among the North American species aie 
the foetid or Ohio buckeye Ae glabra, and Ae flava, the sweet 



CHETTLE— CHEVALIER 


buckeye Ae caltformca, when full-grown and in flower, is a 
beautiful tree, but its leaves often fall before midsummer 
2 The Spanish or sweet chestnut, Castanea saltva (natural 
order, Fagseeae), is a stately and magnificent tree, native of the 
countries bordering on the Mediterranean, but also ripening its 
fruit in sheltered situations as far north as Scotland It lives 
very long, and attains a large size, spreading its brani hes widely 
It has large glossy lanceolate leaves with a toothed margin The 
flowers, which appear m earlv summer, are in pendulous, slender 
yellowish catkins, which bear a number of stxminate flowers with 
a few pistillate flowers at the base The stamin \te contain 8 to 20 
stamens which produce an enormous amount ot dusty yellow 
pollen, some of which gets earned by wind to the protruding 
stigmas of the pistillate flowers The latter are borne thiee 
together, invested b> a cupule of four green bracts, which, as the 
fruit matures, grow to form the tough green prickly envelope 
surrounding the group of generally three nuts Ihe largest 
known chestnut tree is the famous Castagno dt cento cavalli, or the 
chestnut of a hundred horses, on the slopes of Mount Ltna, a tree 
which, when measured about 1780 by Count Borch, was found to 
have a circumference of 190 ft Ihe timber bears a striking 
resemblance to that of the oak, which has been mistaken for 
chestnut but it may be distinguished by the numerous fine 
medullary lays Unlike oak, the wood is more valuable while 
young than old When not more than fifty years old it forms 
durable posts for fences and gates , but at that age it often begins 
to deteriorate, having ring-shakes and central hollows In a 
young state, when the stems arc not above 2 in in diameter at the 
ground, the < hestnut is found to make durable hoops for casks and 
props for vines , and of a laiger size it makes good hop-poles 
Chestnuts (the fruit of the trie) are extensively imported into 
Great Britain, and are eaten roisted or boiled, and mashed or 
otherwise as a vegetable In a raw state they have a sweet taste, 
but are difficult of digestion The trees are very abundant m the 
south of h urope, and e hestniits bulk largely in the food resources 
of the poor in Spain, Italy , Switzerland and Germany In Italy 
the kernels arc giound into meal, and used for thickening soups, 
and even for bread-making In North America the fruits of an 
allied species, ( amertcana, arc eaten both raw and cooked 
CHETTLE, HENRY (1^64^-1607?), Fnglish dramatist and 
miscellaneous writer, was the son of Robert ( hettle, a London 
dyer He was apprenticed in i<;77 to a stationer, and m 1591 
became a partner with William Hoskins and John Danter In 
i‘;92 he published Robert (/recne s Oroatsworth of Wtt In the 
picfacc to his Kind Herti, Dreame (end of 1592) he found it 
necessary to disa\ o\v iny shai e in that pamphlet, and incidentally 
he apologized to three persons (one of them commonly identified 
with Shakespeare) who had been abused in it Ptets Platnnes 
Seaven Yercf PreniiAnp, the story of a fictitious apprenticeship m 
Crete and Thrace, appeared in As early as 1598 Francis 

Mercs includes him m his Palladts Tamta as one of the “ best for I 
comedy,” and between that year and 1603 he wrote or ] 
( ollaborated in some fortv-nine pieces He seems to have been 
generally in debt, judging from numerous entries in Ilenslowe’s 
diary of advances for various purposes, on one occasion (17th of 
January 1 599) to pay his expenses in the Marshalsca prison, on 
another (7th of March iho-j) to get his play out of pawn Of 
the thirteen plays usually attributed to Chettle’s sole authorship 
only one yvas printed This was The Tragedy of Hoffmann or a 
Revenge for a Father (played 1602 , printed 1631), a share in 
which Air Flcay assigns to Thomas Ileywood It has been 
suggested that this piece was put forward as a rival to Shake- 
speare’s Hamlet Among the plays in which C hettle had a share 
IS catalogued 1 he Dannh Tragedy, which was probably either 
identical with Hoffmann or another version of the same story 
The Pleasant Comedie of Patient Gnssill (1599), in which he 
collaborated with 1 homas Dekkcr and William Haughton, was 
reprinted by the Shakespeare Society in 1841 It contains the 
lyric ” Art thou poor, yet hast thou golden slumbers,” which is 
probably Dekker’s In November 1599 Chettle receives ten 
shillings for mending the first part of “ Robin Hood,” t e The 
Downfall of Robert, Earl of Huntingdon, by Anthony Munday , 


and m the second part, which followed soon after and was printed 
m 1601, Ihe Diath of Robert, Earle of Huntingdon, he collaborated 
with Alunday Both plays are printed in Dodsley’s Select 
Collection of Old English Plays (ed W C Hazhti, \ol viii ) In 
1603 Chettle published England's Mourning Gatment, in which are 
included some verses alluding to the chief poets of the time His 
death took place before the appearance of Dekker s Knight's 
Conjurer in 1607, for he is there mentioned as a recent arrival in 
limbo 

Hoffmann was edited b\ H l?(irrctt) I (ennard) (1852) and h\ 
Richard Ackcrmaim (Bamberg 1894) 

CHEVALIER, ALBERT (1861- ), h nglish eomedian began 

a connexion with the stage while still a tliild In 1877 he was 
engaged as an actor under the Bancrofts in London, and for some 
years played ” legitimate ” parts at the Court theatre and 
elsewhere In 1891, however, he began a successful music-hall 
career as a singer of coster songs of his own invention, a new tv pc 
m which he had an immediate success, both m I ngland and 
Amtnca He subsequently organized an entertainment of his 
own, with sketches and songs, with which he went on tour, estab- 
lishing a wide popularity as an original artist in his special line 

CHEVALIER, MICHEL (1806-1879), Prench economist, w is 
born at Limoges on the i^th of January 1806 In his earlv 
manhood, while employed as an engineer, he became a convert to 
the theories of Saint Simon , these he ardently advocated in the 
Globe, the organ of the Saint Simomans, which he edited until his 
arrest in 1832 on a charge of outraging public morality by its 
publication He was sentenced to a year s imprisonment, but was 
released in six months through the intervention of Thiers, who 
sent him on a special mission to the United States to study the 
question of land and water transport In 1836 he published, in 
two volumes, the letters he wrote from America to the Journal 
des debats These attracted so much attention that he was sent 
in the same year on an economic mission to England, which 
resulted m his publication (in 1838) of Des intercts materiels dt la 
Trance 1 he success of this made his position secure, and in 1 840 
he was appointed professor of political economv in the College tie 
France He sat for a short time (i84t;-i846) as a member of the 
Chamber of Deputies, but lost his seat owing to his enthusiastic 
adoption of the principles of free trade Under Napoleon ITT he 
was restored to the position of which the revolution of 1848 had 
temporarily deprived him In 18^0 he became a member of the 
Institute, and in the following year published an important work 
in favour of free trade, under the title of Examen du swttnu 
commercial connu sous le nom de s\stenie protecteur His chief 
public triumph was the important part he played m bringing 
about the conclusion of the commercial treaty between France 
and Great Britain in i860 Previously to this he had served in 
i8s5, upon the commission for organizing the Exhibition of 185s 
and his services there led to his forming one of the French jury of 
awards in the London Exhibition of 1862 He was created i 
memlier of the henale m i860, and continued for some years to 
take an active part in its discussions lie retired from public life 
in 1870, but was unceasingly industrious with his pen He 
became grand officer of the Legion of Honour in 1861 and during 
the later years of his life received from minv querters publu 
recognition of his eminence as a political economist He died at 
his chateau near Montpellier (Herault) on the 28th of November 
1879 Many of his w-orks have been translated into T nglish vnd 
other languages Besides those already mentioned the more 
important are Cours d'economte politique Essaisde 

politique tndustrielle (184^) De la baisse probable dor (i8s<), 
translated into P nglish by Cobden, On the Probable Fall of the 
\ alue of Gold, Manchester, 1859), L Expedition du Mexiqm 
(1862), Introduction aux rapports du jury international (1S6S) 

CHEVALIER, ULYSSE (1841- ) french bibliographer 

was born at Rambouillet on the 24th of Pebruary 1841 He 
published a great number of documents relating to the history of 
Dauphin6, eg the cartularies of the church and the town of Die 
(1868), of the abbey of St Andre le-Bas at \ lenne (i860), of the 
abbey of Notre Dame at Bonnev'aux m the diocese of Vienne 
(1889), of the abbey of St Chaffre at Le Monestier (1884), the 
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mventones and several collections of archives of the dauphins of 
Viennais, and a Btbhotheque hturgtque in six volumes (1893-1897), 
the third and fourth volumes of which constitute the Repertonum 
hymnologtcum, containing more than 20,000 articles But his 
principal work is the Repertoire des sources Imtoriques du moyen 
age The first part, Bto-btbltographte (iSyy~iSS6 , 2nd ed , 1905), 
contains the names of all the historical personages alive between 
the years i and 1500 who are mentioned m printed books, 
together with the precise indication of all the places where they 
are mentioned The second part, Topo-btbliogtaphte (1894- 
1903), contains not only the names of places mentioned m books 
on the history of the middle ages, but, m a general way, every- 
thing not included m the Hto-btbltographte The Repertoire as a 
whole contains an enormous mass of useful information, and is one 
of the most important bibliographical monuments ever devoted to 
the study of medieval history Though a Catholic priest and 
professor of history at the Catholic university ot Lyons, the Abb^ 
(afterwards Canon) Chevalier knew how to maintain an inde- 
pendent critical attitude even in religious questions In the 
controversy on the authenticity of the Holy Shroud (sudarto) at 
Turin, he worked in the true scientific spmt by tracing back the 
history of that piece of stuff, which was undoubtedly used as a 
shroud, but which was not produced before the 14th century and 
is probably no older (See Le Saint Suatre de Ltrev-Chambery- 
Tunn et les defensews de son authentmte) Similarly, in Notre 
Dame de Lorette , kude critique svr V authentmte de la Santa Casa 
(1906), he dissipated by the aid of authentic documents tlie 
legend which had embellished and f vhified the primitive history 
of that sanctuary 

CHEVAUX-DE-FRISE (French for “Friesland horses”, 
the Dutch Vrtesse ruyters, “ Frisian horsemen,” and German 
Spamsche Rettery “ bpanish horsemen ”), a military obstacle, 
onginatmg apparently in the Dutch War of Independence, and 
used to close the breach of a fortress, streets, Ac It was formerly 
often used in field operations as a defence against cavalrv , hence 
the name, as the Dutch were weak in the mounted arm and had 
therefore to check the enemy’s cavalry by an artificial obstacle 
Chevaux-de-frise consist of beams in which arc fixed a number of 
spears, sword-blades, &.c , with the points projecting outwards on 
all sides 

CHEVERUS, JEAN LOUIS ANNE MAGDELEINE LEFEBVRE 

DE (1768-1836), French ecclesiastic, was bom on the 28th of 
January 1768, in Mayenne, France, where his father was general 
civil judge and lieutenant of police He studied at the college of 
Mayenne, received the tonsure when twelve, became piior of 
iorbechet while still little more than a child, thence derived 
sufficient income for his education, entered the College of Louis le 
Grand in 1781, and after completing his theological studies at the 
Seminary of St Magloire, was ordained deacon in October 1790, 
and priest by special dispensation on the i8th of December He 
was immediately made canon of the cathedral of Ije Mans and 
began to act as vicar to his uncle in Mayenne, who died in 1792 
Owing to the progress of the Revolution he emigrated in 1792 to 
Fngland, and thence m 1796 to America, settling in Boston, Mass 
His interest had been aroused by Francois Antoine Matignon, a 
former professor at Orleans, now in charge under Bishop John 
CfiiToll of all the Catholic churches and missions in New England 
Cheverus, although at first appointed to an Indian mission in 
Maine, remained in Boston for nearly a year, and returned thither . 
after several months in the Penobscot and Passamaquoddy 
missions and visits to scattered Catholic families along the way 
During the epidemic of yellow fever in 1798 he won great praise , 
and respect for his courage and charity , and his preaching was ■ 
listened to by many Protestants — indeed the subscnptions for the 
Church of the Holv Cross which he founded in 1803 were largely 
from non-Catholits In 1808 the papal brief was issued making ' 
Boston a bishopric, suffragan to Baltimore, and Cheverus its 
bishop He was (xmsecrated on All Saints’ dav in i8ro, at St 
Peter’s, Baltimore, by Archbishop Carroll On the death of the | 
latter his assistant bishop, Neale, urged the appointment of i 
Cheverus as assistant to himself Cheverus refus^ and warmly 
asserted his desire to remain in Boston , but, much broken bv the ' 


death of Matignon m 1818 and with impaired health, he soon 
found It necessary to leave the seat of his bishopric In 1823, 
Louis XVIII having insisted on his return to France, Cheverus 
became bishop of Montauban, where his tolerance captivated the 
Protestant clergy and laymen of the city He was made arch- 
bishop of Bordeaux in 1826 , and on the ist of February 1836, in 
accordance with the wish of Louis Philippe, he was made a 
cardinal He died in Bordeaux on the 19th of July 1836 To 
Cheverus, more than to any other, is due the position that Boston 
now ht/lds in the Roman Catholic C hurch of America, as well as 
the general growth of that church in New England IIis character 
was essentially lovable the Jews of Bordeaux and Protestants 
everywhent delighted to honour him 

See the rather extravapant biography by J Huen Duboarg Vte 
du cardinal de Cheverus (Bordeaux 1838 English version by E 
Stewart Boston 1839) 

CHEVET, the term employed m French architecture to 
distinguish the apsidal end of a church, in which the apses or 
chapels radiate round the choir aisle The two earliest examples 
(nth and 12th century) are found in the churches of St Hilaire, 
Poitiers, and Notre Dame-du-Port, Clermont, where there are 
four apses A more usual number is five, and the central apse, 
being of larger dimensions, becomes the Lady (haptl This wes 
the case m Westminster Abbey, where Henry 111 introduced the 
chevet into England , Henry VII ’s chapel is built on the site of 
the original Lady chapel, which must have been of excentional 
size, as It extended the whole length of the present structure In 
Solignac, Fontevrault and Paray-le-Monial there are only three, 
m these cases sufficiently distant one from the other to allow 01 a 
window between The usual number in all the great cathedrals 
! of the 13th century, as in Bourges, Chartres, Reims, Troyes, 

I Toure, Bayeux, Antwerp and Bruges, is five In Beauvais, 
Amiens and Cologne there are seven apsidal chapels, and in 
Clairvaux nine radiating but rectangular chapels In the 14th 
and 15th centuries the central apse was increased in size and 
dedicated to the Virgin M?ry, as m St Ouen at Rouen 

CHEVIOT HILLS, a range forming about 35 m of the border 
between England and Scotland The boundary general’ y 
follows the line of greitest elevation, but as the slope is more 
gradual southward and northward the larger part of the range is 
in Northumberland, England, and the lesser in Roxbuighshire, 
Scotland The axis runs from N E to S W , with a northwai'd 
tendency at the eastern end, where the ridge culminates in the 
Cheviot, 2676 ft Its chief elevations from this point south- 
westward fall abruptly to 2034 ft m Windygate Hill, and then 
more gradually to about 1600 ft above the pass, followed by a 
high road from Redesdale Beyond this art Carter Fell (1813) 
and Peel Fell (1CC4), after which two lines of lesser elevation 
branch westward and southward to enclose Liddesdale The 
hills are finely grouped, of conical and high-arched forms, and 
generally grass-covered Their flanks are scored with deep 
narrow glens in every direction, carrying the headwaters of the 
Till, Coquet and North Tyne on the south, and tnbutaries of the 
Tweed on the north 'I lie range is famous for a valuable breed of 
sheep, which find abundant pasture on its smooth declivities 
In earlier days it was the scene of many episodes of border 
warfare, and its name is inseparably associated with the ballad of 
Chevy Chase The mam route into Scotland from England lies 
along the low coastal belt east of the Fill , the Till itself provided 
another, and Redesdale a third There are numerous rums of 
castles and “peel towers ” or forts on the English side in this 
distnct 

Geology — The rocka entering into the geological structure of the 
Cheviots belong to the Silurian Old Red Sandstone and Carbonifer- 
ous systems The oldest strata which are of Upper Silunan age 
form inliers that have been exposed by the denudation of the 
younger palaeozoic rocks One of these which occurs high up on 
the slopes of the Cheviots is drained by the Kale Water and the 
Tiver Coquet and is oovorod towards the north by the Old Red 
Sandstone volcanK senes and on the south by Carboniferous strata 
AnoUicr area is traversed by the Jed Water and the Edgerston 
Bum and is surrounded by rocks of Old Red Sandstone age The 
strata consist of greywackes flags and shales with scams and zones 
of graptohte shale which yield fossils sparingly 
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On the upturned and denuded edges of the Silurian strata a great 
pile of coiitcinporaneous volcanic rocks of Lower Old Red Sand- 
stone age rests unconformably, which consists chiefly of lavas with 
thin partings of tuff. A striking feature is the atisence of coarse 
sediments, thus indicating prolonged volcanic activity. 'I'hey cover 
an area of about 230 .sq, m. in the eastern part of the Cheviots and 
rise to a height of 2676 ft. above the sea. The lax'as comprise dark 
pitchstone, re.sernbling that at Kirk Yetholm, ajid porphyritic unrl 
amygclaloidal andc.sites and ba.salts. This volcanic platform is 
pierced by a mass of granite about 20 sq. m. in extent, which forms 
the highest peak in the Cheviot range. It has been described by 
Dr Teall as au augitc-biotite-granite having strong aflinities with 
the augite-bearing granilites of I.,avelino and Oberbriick in the 
Vosges. Both the granite and the surrounding lavas are traversed 
by dykes and sills of intermediate and acid types represented by 
inica-porphyrites and quartz-felsites. 

Oil their north-west margin the Lower Old Red volcanic rocks 
are covered unconformably by the upper division of that system 
composed of red sandstones and conglomerates, which, when followed 
westwards, re.st directly on the Silurian platform. Towards tlie 
uouth and east the volcanic pile is overlaid by Carboniferous strata, 
thus indicating a prolonged interval of denudation. 

On the northern slopes of the western part of the Cheviots the 
representatives of the Cementstone group of the Carboniferous 
system come to the surface, where they consist of shales, clays, 
mudstones, sandstones with cementstoncs and occasional band.s of 
marine limestone. These are followed in normal order by the Fell 
Sandstone group, comprising a succession of sandstones with inter- 
calations of red and green clays and impure cementstone band.s. 
They form the higher part of the Larriston Fells and are traceable 
eastwards to Peel Fell, where there is evidence of successive land sur- 
faces in the form of dirt beds. They are succeeded by the Lewi.s- 
burn coal-bearing group, which represents the Scremerston coals. 

CHEVREUL, MICHEL EUGENE (1786-1889), French chemist, 
was born, on the 31st of August 1786, at Angers, where his father 
was a physician. At about the age of seventeen he went to Paris 
and entered L. N. Vauquelin’s chemical laboratory, afterwards 
becoming his assistant at the natural history museum in the 
Jardin des Plantes. In 1813 he was appointed professor of 
chemistry at the Lycce Charlemagne, and subsequently under- 
took the directorship of the Gobelins tapestr>’ works, wliere he 
carried out his researches on colour contrasts {De la lot du 
contrasle sitmillane des conleurs, 1839), In 1826 he became a 
member of the Academy of Sciences, and in the same year was 
elected a foreign member of the Royal Society of London, whose 
Copley medal he was awarded in 1857. He succeeded his master, 
Vauquelin, as professor of organic chemistry at the natural 
history museum in 1830, and thirty-three years later assumed its 
directorship also ; this he relinquished in 1879, though he still 
retained his professorship. In 1886 the completion of his 
hundredth year was celc!)rated with public rejoicings ; and after 
his death , which occurred in Paris on the 9th of April 1889, he was 
honoured with a public funeral. In 1901 a statue was erected to 
his memory in the museum with which he was connected for so 
many years. His scientific work covered a wide range, but his 
name is best known for the classiciJ researches he carried out on 
animal fats, published in 1823 {Recherches sur les corps gras 
d’origine animalc). These enaliled him to elucidate the true 
nature of soap ; he was also able to discover the composition of 
stearin and olein, and to isolate stearic and oleic acids, the names 
of which were invented by him. This work led to imjiortant 
improvements in the processes of candle-manufacture. Chevreul 
was a determined enemy of charlatanism in every form, and a 
complete sceptic as to the “ scientific ” psychical research or 
spiritualism which had begun in his time (see his De la baguette 
divinaloire, et des tables Unmiantes, 1864). 

CHEVRON (Fr. from chhre, a goat), in architecture, the lieams 
or rafters in the roofs of a building, meeting in an angle >vith a 
fancied re.semblance to the horns of a butting goat ; in heraldry 
a bent bar on a shield, used also as a distinguishing badge of 
rank on the sleeves of non-commissiunecl officers in most armies 
and navies and by police and other organized bodies wearing 
uniform, and as a mark of good conduct in the army and navy. 
Chevron is also an architectural term for an inflected ornament, 
called also “ zig-zag,” found largely in romanesque architecture 
in France, England and Sicily. It is one of the most common 
decorations found in the voussoirs of the Norman arch, and 
was employed also on shafts, as in the cloi.sters of Monreale near 
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Palermo, those of St Paul outside Rome, and many churches in 
Germany. I ts earliest apj>earance was in the tomb of Agamemnon 
at Mycenae, where the shafts flanking the entrance doorway 
have nine tlecorative chevron band.s; in this case there is no 
doubt it was derived from the metal casing of the early wood 
columns. 

CHEVROTAIN, a name taken from the French to designate the 
various representatives of the mammalian ungulate family 
Tragulidae. These tiny animals, commonly known as mouse- 
deer, are in no wise nearly related to the true deer, but constitute 
by themselves a special section of artiodactylc ungulates known 
as TraguHna, for the characteristics of which see Artiouaci yla. 
The typical genus Tragulus, which is Asiatic, contains the smallest 
representatives of the family, the animals having more of 
the general aspects and habits of some rodents, such as the 
agoutis, than of other ruminants. The longest-known species are 

javanicus, T. napu, T. kanchil, T. Stanley anus and T. rnemmina-, 
but a number of other forms, best regarded for the most part as 
races, have been named. Of those mentioned, the first four are 
from the Malay Peninsula or the islands of the lnd{)-Malay 
Archipelago, the last from Ceylon and India. Kanchil and napu 



African Water Che\ rolain {Dotcathcrium aquatiiuni). 

(or napoh) are the Malay names of the species with those specific 
titles. The second genus, Dorcatherium (or llyonwschiis\ is 
African, and distinguished chiefly by the feet being stouter and 
shorter, the outer toes iietter developed, and the two middle 
metacarjials not welded togetlier. Its dental formula (.as that of 
Tragulus) is i.^, c.|, p.'^, )«.i| — 34. Vertebrae : C. 7, D. 13, L. 6, 
S. 5, Ca. 12-13. The only existing species, D. aqiiaticum (fig.), in 
type is rather larger than any of the Asiatic chevrotains, which 
it otherwise much re.sembles, but is .said to frequent the banks of 
streams, and have much the habits of pigs. It is of a rich brow-n 
colour, with back and sides spotted and striped with white ; and 
it is evidently the survivor of an ancient form, as rem: ins of a 
species only differing in size {D. crassiim) ha^'e been found in the 
Miocene deposits of France. For long this species was sup- 
posed to be restricted to West Africa, but it has recently been 
obtained in East Central Africa, where it is represented by a 
local race. (R. L.*) 

CHEYENNE (Sioux for “ of alien speech ”), a tribe of North 
American Indians of Algonquian stock. They formerly lived on 
the Cheyenne river. North Dakota. Driven w^est by the Dakotas, 
they were found by early explorers at the eastern base of the 
Black Hills, South Dakota. Part of them later moved soutli 
and allied themselves with the Arapahoes. 'fheir whole history 
has been one of war with their red and white neighbours. They 
are a powerful athletic race, mentally superior to the average 
American Indian. They are divided into eleven subdivisions and 
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formerly had a council of chiefs They number some 3000, 
and are divided into northern and southern Cheyennes , the 
former being on a reservation in Montana, the latter in Oklahoma 
In 1878-79 a band of the former revolted, and some seventy-five 
of them were killed 

See Handbook of hncrtcan Indians (Washington 1907) also 
Indians North Ami kican 

CHEYENNE, the chief city and capital of Wyoming, USA, 
and county-seat of Laramie county, on Crow Creek, about 106 m 
N of Denver Pop (1890)11,690, (1900) 14,087, of whom 1691 
were foreign-bom , (190!;, state census) 13,6^6 It is served by 
the Union Pacific, the Chicigo, Burlington & Quincy, and the 
( olorado & Southern railwavs It is situated near the southern 
boundary of the state, on the high plains near the L foot of the 
Laramie range, at an altitude of 6050 ft , the surrounding 
country is given up to mining (lignite and iron), grazing and 
dry-farming Among the principal buildings are the capitoI, 
modelled after the National Capitol at Washington , the United 
States government building, the Soldiers’ and Sailors’ Home, the 
Union Pacific depot, the high school, the Carnegie library, St 
Mary’s cathedral (Roman Catholic), the Convent of the Holy 
Child Jesus, the Masonic Temple and the Llks’ clubhouse The 
city has two parks, and is connected b\ a boulevard with Fort 
D A Russell, in important United States military post, 4 m 
north of the city, established in 1867 and named in honour of 
Major-General Dwid Allen Russell (1820-1864) of the Union 
army, who was killed at Opequan, Virginia The industrial 
prosperity of Chevenne is largely due to the extensive railway 
shops of the Union Pacific situated here , but the city is also an 
important cattle market and has stock-yards In 11)05 the value 
of the city’s fac,tory products ($924,697) was almost one-fourth 
the total value of the factory products of the state Chevenne, 
settled in 1867, when the Union Pacific reached here, was named 
from the Cheyenne Indians It was chosen as the site for the 
capital of the territory in 1869, and was incorporated in the 
same year 

CHEYNE, THOMAS KELLY (1841- ), English divine and 

Biblical cntic, was born in London, and educated at Merchant 
laylors’ school and Oxford Subsequently he studied German 
theological methods at Gottingen He was ordained in 1864, and 
held a fellowship at Balliol tollcgc, Oxford, 1868-1882 During 
the earlier part of this period he stood alone 111 the university as 
a teacher of the mam conclusions of modem Old Testament 
criticism In i88r he was presented to the rectory of lendring, 
m Essex, and in 1884 he was made a member of the Old Testa- 
ment revision compiny He resigned the living of Tendring in 
1885 on his appointment to the Oriel professorship, which carried 
with It a canonry at Rochester In 1889 he delivered the 
Bampton lectures at Oxford In 1908 he resigned his professor- 
ship He consistently urged in his writings the necessBy of a 
broad and comprehensiv e stufl> of the Scriptures in the light of 
literary, histoncal and scientific considerations His publu ations 
include commentaries on the Prophets and Hagiographa, and 
lectures and addresses on theological subjects He was a joint 
editor of the Encydopaedia Biblica (London, 1899-1903), a work 
embodying the more advanced conclusions of English biblical 
t nticism In the introduction to his Ortwin of the Psalter {hondon, 
1891) he gave an account of his development as a cntical 
scholar 

CH£ZY, ANTOINE LEONARD DE (1773-1832), French 
orientalist, was born at Neuilly on the 15th of January 1773 
His father, Antoine de Chtzy (1718-1798), i\as an engineer 
who finallv became director of the I cole dcs Fonts et Chauss^es 
1 he son was intended for his father’s profession , but in 1799 he 
obtained a post m the oriental department of the national librarj' 
About 1803 he began the study of Sensknt, though he possessed 
neither grammar nor dictionary, and by great labour he obtained 
sufficient knowledge of the language to be able to compose m it 
verses said to possess great elegance He was the first professor of 
Sanskrit appointed m the College de Trance (1815), a chevalier of 
the I^egion of Honour, and a member of the Academic des 
Inscriptions He died in 1832 Among his works were Medjoutn 


et Letla (1807), from the Persian , Yadjanadatta Badha (1814) 
and La Reconnaissance de Sacountala (1830), from the Sanskrit , 
V Anthologie erotique d'Amrou (1831), published under the 
pseudonym d’Apudy 

See the M^moires of the Acadtmie chs Inscriptions (new seiics, 
vol xii ) where there is a notice of Chezy b> Silvcstre dt Sacy 

CHHATARPUR, a native state m the Bundelkhand agency of 
Central India Area, ii 18 sq m , pop (1901) 1156,159, esti- 
mated revenue, £16,000 Ihe chief, whose hereditary title is 
raja, is a Rajput of the Ponwar clan, whose ancestor dispossessed 
the descendant of Chhatar Sal, the founder of Bundelkhand 
independence, towards the end of the i8th centuiY The state 
was guaranteed to Kunwar Sum Singh Ponwar in 1806 In 1854 
it would hav'e lapsed to the British government for want of 
direct heirs, but was conferred on Jagat Raj as a special act of 
grace The town of f hhviarpur, which is named after Chhatar 
Sal, and contains his cenotaph, is 70 m by road S W of Banda 
Pop (1901)10,029 1 here are manufactures of paper and coarse 

cutlery, and a high school 1 he state also contains the British 
cantonment of Nowgong 

CHHATTISGARH, a division of the Central Provinces of India, 
comprising a British division (21,240 sq m ) and two small 
feudatory states, Raigarh (i486 sq m ) and Sarangarh (540 sq 
m ) In 1905 the five Oriya states of Bamra, Rairakhol, Sonpur, 
Patna and Kalahandi were transferred from the Central Pro- 
vinces to Bengal Chhattisgarh, or “ the thirty -six forts,” is a 
low-lying plain, enclosed on every side by hills and forests, 
while a rocky barrier shuts it off from the Nagpur plain on the 
w( St Two great riv'ers, the Nerbiulda and Sonc, take their rise at 
the side of the Amarkantak hill in the north-west corner of the 
division, the Nerbudda flowing nearly due west to the Bombay 
coast, the Sone ultimately falling into the Ganges in Lower 
Bengal Protected on both sides by ranges of hills, the district 
v\as, until late V ears, the least known portion of the most obscure 
division of India, but recently it has been opened up by the 
Benge 1 -N igpur railwav, and has developed into a great gram- 
producing country Its population is almost pure Hindu, except 
in the two gicat tracts of hill and forest, where the aboriginal 
tribes retired before the Aryan invasion It remained com- 
paratively unaffected cither bv the Onya immigration on tht 
east, or bv the later influx of Mahrattas on the west T or though 
the Mahrattas conejueicd and governed the country for a period, 
they did not take possession of the land In 1901 the population 
of the two remaining feudatory states was 125,281, Raigarh 
having 86,545 and Sarangarh 38,758 Much of the soil is still 
covered with forest, but it includes fertile nee land 

Ihe British division of Chhattisgarh comprises the three 
districts of Drug (created in 1906), Raipur and Bilaspur In 1905 
the district of Sambalpur, together with the liv e feudatory states, 
was transferred to Bengal In 1901 the population of the 
reduced area was 2,642,985 

CHHINDWARA, a town and district of British India, in the 
Nerbudda division of the Central Provinces 1 he site of the town 
IS 2200 ft above sea-level, and is surrounded liy ranges of low 
hills The European station extends for nearly 2 m and is well 
wooded It IS consideied very healthy, and forms a resort for 
European visitors from Nagpur and Kampti during the hot 
weather 

The area of the disirict or Ciihindwara is 4651 sq m It 
has two natural subdivisions — the hill country above the slopes of 
the batpura mountains, called the Balaghat, and a tract of low 
land to the south called the 7 crghat 'Ihe high tableland of the 
Balaghat lies for the most part upon the great basaltic formation 
which stretches across the Satpuras as far east as Jubbulpore 
The country consists of a regular succession of hills and fertile 
vallcy'^s, formed by the small ranges which cross its surface east and 
west The average height of the uplands is 2500 ft , but there 
are many points of greater elevation The appearance of the 
Zerghat below the hills is generally open and undulating Ihe 
country is intersected by several streams, of which the Kanhan is 
the most considerable Near the hills and along the streams are 
strips and patches of jungle , the villages are usually surrounded 



CHIABRERA— CHIAPAS 


With picturesque groves of tamarind, mango and other shade- 
giving trees In the hill country the climate is temperate and 
healthy In the cold season ice is frequently seen in the small 
tanks at an elevation of about 2000 ft Until May the hot wind is 
little felt, while during the rains the weather is cool and agreeable 
Ihe average annual rainfall amounts to 36 m Pop (1901) 
407,927 There are manufactures of cotton cloth and brass- 
ware Coal in this neighbourhood began to be worked after the 
opening of a branch of the Bengal-Nagpur railway to Chhindwara 
and the coalfields to the north in igo«; 

Chhindwara formed part of the dominions of the ancient Gond 
dynasty of Chhindwara and Nagpur, whose seat was at Deogarh 
until, m the i8th century, it was removed by Chand Sultan, son of 
Bakht Buland (founder of the short-lived greatness of the 
dynasty, and of the city of Nagpur) to Nagpur (see C>ondwana 
and Nagpur) 

CHIABRERA, GABRIELLO (ii;i;2-i637), Italian poet, some- 
times called the Italian Pindar, was of patrician descent, and was 
born at Savona, a little town m the domain of the Genoese 
republic, twenty-eight years after the birth of Ronsard, with 
whom he has far more m common than with the great Cireek 
whose echo he sought to make himself As he has told in the 
pleasant fragment of autobiography prefixed to his works, in 
which, like (aesar, he speaks of himself in the third person, he 
was a posthumous child , he went to Rome at the age of nine 
years, under the cart of his uncle Giovanni 1 here he read with 
a private tutor, suffind severely from two fevers in succession, 
and was sent at last, for the sake of societ>, to the Jesuits 
( ollege, where he remained till his twentieth year, studv mg 
philosophy, as ho sav s, ' piu per tratti nimento che per appitn- 
dere,” — rather for occupation than for learnings sake Losing 
his uncle about this time, (hnhrera returned to Savona, ‘ again 
to see his own and be seen by them ” In i little while, howc ver, 
he returned to Rome, and entered the household of a (.animal, 
where he remained for seyeral vtars, frequenting the sociclv of 
Paulus Manutius and of Spdone Speroni, the dramatist and 
critic of Tasso, and attending the lectures and hearing the con- 
yersation of Mureto His revenge of an insult offered him 
obliged him to betake himself onte more to Savona, where, to 
amuse himself, he read putlrjq and partjculvrl) (jreek Ihe 
poets of his choice were Pindar and Anacreon, and these he 
studitd till It grew to be his ambition to reproduce m his own 
tongue their rhythms ind stuu lures, and so to enneh his country 
with a new form of verse — m his own words, “ like his country - 
mtn, ( olumbus, to find a nc w world or drown ” His reputation 
was made at once , but he seldom quitted Savona, though often 
invited to do so, saying for journeys of pleasure, in which he 
greatly delighted, and for oecisional visits to the courts of princes 
whither he was often summoned for his verse s sake, and in his 
capacity as a drimatist At the ripe age of fiflv'’ he took to 
himself a witi, one I cli i Pavesc, bv whom he had no ehildren 
After a simpk and blameless life, during which he produced 
a vast quantity of verse — epit, tragic, pastoral, lyrical and 
satirical — he died in 1637, at the patriarchal age of cightv-five 
An epitaph was written for him in elegant Latin by Urban VIII , 
but on his tombstone are griven two quaint Italian hexameters 
of his own, in vvhith the ga^cr is warned from the poet s own 
example not to prefer Parnassus to Calvary 

A maker of odes in all their elaborate pomp of strophe and 
antistrophc, a mister of new and complex rhythms, a coiner 
of ambitious words and composite epithets, an employer of 
audacious tianspositions and inversions, and the inventor of a 
new system of poetic diction, — it is not surprising that Chiabrera 
should have Ixen compared with Ronsard Both were destined 
to suffer eclipse as great and sudden as had been their glory 
Ronsard was succeeded by Malherbe and by French literature, 
properly so called , Chiabrera was the last of the great Italians, 
and after him litfrature languished till the second renaissance 
under Man^oni Chiabrera, how ev er, was a man of merit, apart 
from that of the mere innovator Setting aside his epics and 
dramas (one of the latter received the honours of translation at 
the haniJs of Nicolas ChrCtien, v sort of scenic du Bartas), much 


117 

of his work remains >et readable and pleasant His grand 
Pindarics are dull, it is true, but some of his Cavzonette, like the 
anacreontics of Ronsard, are exceedingly elegant and graceful 
His autobiographical sketch is also extremely interesting Ihe 
simple old poet, with his adoration of Greek (when a thing 
pleased him greatly he was wont to talk of it as “ Greek V( rsc ”), 
his delight in journeys and sight-seeing, his dislike for literary 
talk save with intimates and equals, his vanities and vengeances, 
his pride m the memory of favours bestowed on him by popes 
and princes, his “ tnfimta maravtglta over \ irgil’s versification 
and metaphor, his fondness for masculine rhymes and blank 
verse, his quiet Christianity, is a figure deserving perhaps of 
more study than is likely to be bestowed on that “ new world ” 
of art which it was his glory to fancy his own, by discovery and 
by conquest 

Ihe best editions of Chiabreia are thos< of Ronu (1718, 3 vols 
8vo) , of V’^enicc (1731 4 vols 8vo) of Lvghorn (1781 5 vols 121110) 
and of Milinfi8o7 3 vols 8vo) These only contain his lyric work 
all the rtst he wrote has b< < n Inn,^ forgotten 

CHIAN A (anc Clams), a river of 1 use any, which rises m the 
Apennines S of Arezzo, runs through the vallcv of Chiusi, and 
after receiving the Pagha just below Orvieto, falls into the liber 
after a course of 60 m In Roman times its waters ran enlireh 
into the liber It often caused considerable floods in the vallev 
of flusium (Chiusi) which were noticeable even in Rome itself 
and m ad 15 it was proposed to divert part of its waters into 
the Arnus, a project which was abandoned owing to the opposi 
tion of the Florentines (fae imi 1 70, 79) In the middle 
iges the whole of its valley from Arez/o to Chiusi was an un- 
inhabitable swamp , but at the end of the J8th century the 
engineer Count hossombrom took the matter in hand, and 
moved the watershed some 2^ m f irtncr south, so that its waters 
now flow partly into the Arno and pirtlv into the liber 

CHIAPAS, a Pacific coast state of southern Mexico on the 
Guatemalan frontier, bounded bv the states of Tabasco on the 
N and Vera Cru/ and Oaxaca on the W Pop (i8<)5) 318,730 
(1900) 360,7(99, a large proportion of which are Indians 
area, 27,222 sq m largelv forested The Sierra Madre crosses 
the southern part of the state parallel with the eoast, separating 
the low, humid, forested districts on the frontier of Tabasco 
from the hot, drier, coastal plain on the Pacific Ihe mountain 
region includes a plateau of gre it fertihtv and tc mperate climate 
which is one of the best parts of Mexico and tonUins the larger 
part of the population of the state But isolation and lack of 
transportation facilities have rctirded its development Ihe 
extension of the Pan- \meriean railway across the state, fiom 
San Gerommo, on the Tehuantepec National line to the Guate- 
malan frontier, is calcul itcd to improve the industrial and social 
conditicms of the people 1 he princip il mdusti its are agriculture 
which IS verv backward, stock-raising, timber-cutting, fruit- 
farming and salt-making Coffce-pkinting is a new mdustrv 
on the Pacific slope of the Sierra Madre at clev ations of 2000 to 
4000 ft , and has met with considerable success Rubber 
plantations have also been laid out, principally by American 
companies, the CasUlloa flastna doing well The exports include 
cattle, hides, coffee, rubber fi uit and salt The mineral re sources 
include gold, silver, copper ind petroleum, but no mines were in 
operation in 1906 The cipital, luxila Gutierrez (pop 939s 
in 1900), is on the plateau, 3] m from the Rio Sabinas, and 13S 
m N t of the Pacific port of Tonala 1 he former capital 
ban Cristobal (pop about 5000 m iSci^), about 40 m F oi 
fuxtla, IS an interesting old town and the scat of the bishopric 
of Chiapas, founded m 1525 and nncle famous through its 
assoc lUions wath Las C vsas I ipichula (pop m 1895, 677^) 
the capital of the department of Soconusco, 18 m from the 
Guatemalan frontier, is a rising commercial town of the new 
coffee district It is 24 m inland from the small port of San 
Benito, IS SS9 ft above sea-level, and has a healthy climate 
Other prominent towns with their popuhtions m 1895, 
Comitan, or Comitlan (9316) on the Rio Grijalva about 40 m 
S E of San Cristobal, and chiefiv distinguished for its fine 
church and convent dedicated to S m Domingo , Pichucalco 
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(8549), Tenejapa (7936), San Antonio (6715), Cmtalape (6455), 
La Concordia (6291), San Carlos (5977), and Ocoango (5667). 

CHIAROSCURO (from the Ital chiaro,h^\it or brightness, and 
oscuro, darkness or shade), the disposition of light and shade 
in a painting , the term is applied to an early method of pnnting 
wood-engravings from several blocks, and also to a picture in 
black and white, or brown and white only 

CHIAVARI, a town of Liguria, ItcUy, in the province of 
Genoa, 2\m S L by rail from the town of Genoa Pop (1901) 
10,397 (town), 12,689 (commune) It is situated near the mouth 
of the Entdla, m the centre of a fertile plain surrounded by 
mountains except on the S VV , where it comes down to the sea 
Its buildings are mostly modem, but it has a ruined castle of 
1147 It has an active trade m agricultural products, and 
manufactures lace, light wicker-seated bentwood chans, silk, &c 

CHIAVENNA (anc Clavenna), a town of Lombardy, Italy, 
m the province of Sondrio, 17 m by rail N of Colico which lies 
at the N end of the lake of Como Pop (1901) town 3140, 
commune 4732 It is well situated on the right bink of the 
Mera, at the mouth of the Val Bregigha, through which the road 
to the Maloja Pass and the Engadme runs to the east This 
line was partly followed by a Roman road, which at Casaccia, 
just below the 1 ist ascent to the Maloja Pass, diverged to the 
N by the Septimer Pass, joining the Juher route to Coire(anc 
Curia) at Stalfa The Splugen route, which was also used by 
the Romans, runs N from Chiavenna to Coire the modern 
load was constructed by the Austrians m 1819-1821 Chiavenna 
IS crowned Ijy a ruined castle, once an important strategic point, 
and the seat of the counts who ruled the valley from the time 
of the Goths till 1194, when the district was handed over to the 
bishops of Coire In the 14th century the Visconti, having 
become masters of the Valte llin v, bought the “ county ” (routado 
or conlea) of Chiavenna from the bishop of Coire , but it was 
taken by the canton of the Orisons m 1525, and the castle 
dismantled In 1797 (hiavenna became part of the Cisalpine 
republic, and thenceforward followed the fortunes of Lombardy 
llie church of S Lorenzo is baroque m style, but its baptistery 
contains a font of 1206 with reliefs Chiavenna has cotton 
factones and breweries, and is a depot for the wine of the district 

CHIBOUQUE, or Chibouk (the It form of the Turk chthuk, 
literally a stick), a long pipe, often ornamented with precious 
stones, smoked by the Turks 

CHIC (a French word, either a shoitened form of chicane, 
or derived from the Ger Schtch, tact or skill), a term properly 
used, in French artistic slang, of a work of art possessing brilliant 
but superficial technical ability, or of one executed without 
reference to a model or study of nature The use of the word 
m I'rench dates from the reign of Louis XIV and then denoted 
a lawyer who was master of “ chicane ” “ Chic,” in general use, 
now connotes ” smartness,” m dress, speech, ho. 

CRICACOLE, a town of British India in the Ganjam district 
of Madras, situated on the right bank of the nver Languliya, 
here crossed by a bridge, 4 m from the sea Pop (1901) 18,196 
Under Mahommedan rule it was the capital of one of the Northern 
Circars, and afterwards of a British district Several old mosques 
remain The town w\s famous for its muslins, but the industry 
IS now decayed The roadstead and lighthouse of C ulmg ijiatam 
are about 16 m to the north, and the East Coast railway has a 
station 9 m inland 

CHICAGO, a city, a port of entry and the county-seat of Cook 
county, Illinois, USA, the second city of the United States m 
population, commerce and manufactures , pop (1900) 1,698,575 , 
(U S census, 1910) 2,185,283 It is situated at the south-west 
corner of lake Michigan (Lit 41° 50, long 87° 38' W ), about 
913 m distant by railway from New York, 912 m from New 
Orleans, 2265 m from I os Angeles, and 2330 m from Seattle 
The climate is very change ible and is much aflerted by the 
lake , changes of more than thirty degrees in temperature 
within 24 hours are not at all rare, and changes of twenty are 
common The city is the greatest railway centre of the United 
States, and was for several decades practically the only commer- 
cial outlet of the great agricultural region of the northern Missis- 


sippi Valley Trunk lines reach E to Montreal, Boston, New 
York, Philadelphia, Baltimore (the nearest point on the Atlantic 
coast, 854 m ) , S to Charleston, Savannah, Florida, Mobile, 
New Orleans, Port Arthur and Galveston , W to the Pacific 
at Los Angeles, San Franasco, Seattle and Vancouver, and to 
most of these by a variety of routes In 1905 about 14 of 
the world’s railway mileage centred m Chicago 
With its suburbs Chicago stretches along the shore of Lake 
Michigan almost 30 m (the city proper 26 5), and the city m 
1906 had a land area of 179 6 sq nu^ It spreads loosely and 
irregularly backward from the lake over a shallow alluvial 
basin, which is nmmed to the W by a low moraine water-parting-^ 
that separates the drainage of the lake from that of the Mississippi 
Valley The aty site has been built up out of the “Lake Chicago ” 
of glacial times, which exceeded in size Lake MKhigan Three 
lakes — Calumet, 3122 acres, Hyde, and part of Wolf — with a 
water-surface of some 4100 acres, lie within the municipal 
limits The original elevation of what is now the business 
heart of the city was only about 7 ft above the lake, but the 
level was greatly raised — m some places more than 10 ft — over 
a laige area, between 1855 and i860 The West Side, especially 
in the north-west near Humboldt Park, is much higher (extreme 
75 ft) A narrow inlet from the lake, tlie Chicago river, runs 
W from Its shore about a mile, dividing then into a north and 
a south branch, which run respccti\ ely to the N W and the S W , 
thus cutting the city into three divisions known as the North, 
the West and the South “ Sides,” which are united by three 
car- tunnels beneath the nver as well as by the bridges across it “ 
The river no longer empties into Lake Michigan since the com- 
pletion of the drainage canal Its commercial importance is 
very gre it indeed it is probably the most important non-tulal 
stream of its length m the world, or if it be regarded as a harbour, 
one of the greatest , the tonnage of its yearly commerce far 
! exceeds that of the Suez Canal and almost equals the tonnoge 
i of the foreign trade (the domestic excluded) of the Ihames or 
the Mersey The increase in size of the newer freighters that 
j ply on the Great Lakes has proved one senous difficulty, and 
! the bridges and the river tunnels, which hinder the deeper 
cutting of the channel, are others The improvement of the 
outei harbour by the national government was begun m 1833 
Great bieakwaters protect the nver mouth from thi silting shore 
currents of the lake and afford secure shelter m an outer road- 
stead from Its storms, and there is a smaller inner-liasin (alxiut 
' 450 acres, 16 ft depth) as well But the river itself which has 
about 15 m of navigable channel, in part lined with docks, is 
the most important part of the harbour Its cliannel has been 
repeatedly deepened, and m recent years — especially since 1896, 
after its control as a navigable stream passed (1890) to the 
federal government — widened and straightened by the removal 
of jutting building constructions along its shores Grain elevators 
of enormous size, ccxxl yards, lumber yards and grimy warehouses 
or fac tones crowd close upon it The shipping facilities on the 
river are not so good in some ways, however, as on the Calumet 
in South Chicago, and there has been a strong movement of 
manufactures and heavy commerce into the latter district 

The plan of the city is m general “ regular,” 1 r, rigidly rect- 
angular, and the streets arc in general wide The evenness 
of the plain has saved Chicago from most of the vast expense 
incurred by some American cities (notably Boston and San 
Francisco) in the extension or levelling of their sites and the 
removal of obstructions unfavourable to their development 
The business district is concentrated in a small area of the South 
Side, just below the mam river and between the south branch 
and the lake Practically all the railway terminals, almost all 
the great wholesale and retail houses, the leading hotels and 

* In i88y the total area (land and water) was increased from 43 8 
to r6g g sq m in iSgo the land area was 163 4g sq m 

“ About 15 ft in elevation , hence the possibility of the drainage 
canal 

* Among the last are many swing and " jack knife ” bridges, 
ba«cuks, and a lift-bridge that can be lifted bodily 155 ft above the 
channel Steam compressed air and electricity art used as power 

* By 1900 almost all were being built of a length exceeding 400 ft. 



CHICAGO 


public buildings are crowded within an area of about i 5 sq m 
The cor^estion of the streets— ccmsiderably lessened since the 
freight-subways have reduced the amount of heavy trucking — 
IS proportionately great, and their dm and crush is characteristic 
of the aty The residential districts, on the other hand, are 
unevenly and loosely spread , many areas well withm the city 
are only sparsely settled A belt of “ bad lands ” — occupied 
by factories, miserable shanties, &c — surrounds the best business 
district The smoke resulting from the use of soft coal has given 
a drab and dingy colour-tone to the buildings Ihe low and 
even relief of the site and the long vistas of the streets do not 
lend themselves to the picturesque , yet tins quality may be 
claimed for the high and broken skyhne, varied colour, massive- 
ness, bustle and impressive commercialism of the business 
district Chicago is generally credited with being the original 
home of the steel-frame “ sky-scraper,” ^ though there are now 
higher buildups elsewhere m America The unstable soil of 
sand, clay and boulders that underlies the city is unfavourable 
to tall constructions, and necessitates extraordinary attention 
to foundations The bed-rock lies, on an average, 50 ft below 
the level of the lake (m places more than a hundred) To the 
rock tlie foundations are often sunk in caissons, the buddings 
resting on monster columns of concrete and steel ^ In other cases 
great “ pads ” of the same materials, resting or floating ” upon 
the clay, sustain and distribute the weight of the budding 
The small extent of the busmess quarter adds to the effect of its 
tall structures 1 he Auditorium (iH8q , cost, $3,500,000), a huge 
budding containing a hotel and a theatre (5000 seats), is one of 
the most missive commercial structures of the country llie 
Masonic lemple (cost, $3,000,000) is the tallest in the city 
(303 ft ) In 1909 there were some 475 structures ten or more 
storeys high Not a few are noteworthy, whether for si/e — as 
the Monadnock office budding of 16 storeys, with some 6000 
occupants , or for the luxury of their interior fittings -as the 
Rookery and the Chicago National Bank , or for boldness and 
originality in the treatment of the steel-frame type — ^as the 
Scldesinger and Mayer budding (1904) , or for association witn 
the city’s life — as the Pine Arts budding, given over to varied 
purposes of public amusement and artistic or intellectual 
improvement, the Railway Fxchange (cased m tiles), the 
Cliambcr of i ommerce and the Board of Irade, and many 
others aic handsome and dignified examples of architecture 
1 he Marquette budding, consistently and handsomely decorated 
with works of art, is one of the finest office buddings m the 
country Ihere are a number of enormous retail stores The 
largest, and one of the finest in the world, is that of Marshall 
Pield Ihe wholesale establishment of the same firm is the 
work of H PI Richardson, considered one of his best, and one 
of the most admirable enamples among American commeraal 
buddings f he city hall and county court house (cost, $4 ,500,000) 
is an enormous double buikling in a free Fremch Renaissance 
style, with columned fa9ades The new Pederal budding 
(finished m 1905, cost, $4,750,000) is a massive edifice (a low 
rectangle surmounted by a higher inner cross and crowned with 
a dome). The public library (1893-1897, $2,1 25,000), constructed 
of dark granite and limestone, with rich interior decorations 
of varied frescoes, mosaics, ornamental bronze and iron-work, 
and mottoes, is one of the handsomest libraries of the country 
The Chicago Art Institute (1892-1893, $785,000), m Italian 
Renaissance style, and the budding of the Chicago Orchestra 
(1904), are also noteworthy The finest residence streets are the 
Lake Shore Drive of the North Side and the “ boulevards ” — 
broad parkways that connect the parks of the uty — of which 
Michigan Avenue, Drexel and Grand are the finest The city’s 

> I he highest value ever paid m Chicago for land actually sold, up 
to 1901 was $350 per sq ft (1892) , a few rental contracts have 
been based upon an assumed hightr value A municipal ordinance 
placing the extreme construction at 150 ft was repealed m 1902 

* This IS true of all the new large buddings The " old post 
office, completed m 1880 at a cost of $5,375 000 was practically a 
crumVdmg rum. within fifteen years , its foundations were inadequate 
Yean, were spent m sinking the foundation of the new Federal 
building that replaced the old 
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environs are not of particular beauty, but there are bluffs on 
the lake to the north, and woods to the south-west, and a fair 
vanety cf pretty hill and plain , and though the Calumet and 
Chicago rivers have Ixien given over to commerce, the valley 
of the Desplames will be preserved in the park system On the 
West Side are the Union Stockyards, established in 1865, by far 
the largest in the world They cover about 500 acres, luive 
about 45 m of feeding and watering troughs, and can accom- 
modate at one lime more than 400,000 hogs, cattle, sheep and 
horses 

PtMte Works and Communtcaltons — Local transit is provided 
for by the suburban senicc of the steam railways, elevated 
electric roads, and electric and cable surface cars Two great 
public works demand notice the water system and the drainage 
canal Water is pumped from Lake Michigan through several 
tunnels connecting with “ cribs ” located from 2 to 5 m from 
shore The “ cribs ’ are heavy structures of timber and iron 
loaded with stone and enclosing the in- take cyhnders, which 
join with the tunnels well below the bottom of the leke The 
first tunnel was completed in 1867 The eapacit) of the tunnels 
was estimated in 1900 by two very competent authorities at 
528 and 615 million gallons daily, respectively Ihe average 
daily supply in 1909 was 475,000,000 gallons , there were then 
16 6 m of tunnels below the lake The wastes of the city — 
street washings, building sewc^e, the offal of slaughter-houses, 
and wastes of distilleries and rendering houses — ^were ongmally 
turned into the lake, but before 1870 it was discovered that the 
lange of impurity extended already a mile into the lake, hah-wav 
to the witer ‘ cub, ’ and it Ixcame evident that the lake could 
not be indefinitely contaminated Ihe Illinois and Michigan 
Canal, for which the right of way was granted m 1821 and which 
was built in 1836-1841 and 1845-1848, and opened in 1848 
(cost, $6,557,681), was once thought to have solv ed the dilficultv , 
it IS connected with the main (southern) branch of the Chic^igo 
nver, 5 m from its mouth, with the Illinois nver at La Salle, 
the head of steamer navigation on the Illinois river, and is the 
natural successor 11 • the evolution of transportation of the old 
Clucago portage, } m m length, between the Chicago nver and 
the headwaters of tlic Kankakee , it was so deepened as to draw 
water out from the Lake, whose waters thus flowed toward the 
Gulf of Mexico It is> vbout 96 m long, 40-42 ft wnde, and 
4-7 ft deep, but proved midequate for the disposal of sewage 
A solution of the problem was imperativ’e by 1876, but almost 
all the wastes of the city continued neve rtheless to be poured into 
the lake In 1890 a s<mitary district, including part of the city 
and certam suburban areas to be affected, w is organized, and 
preparations made for building a greater canal that should do 
effecUvtly the woik it was once thought the old canal could do 
Ihe new dramage canal, one of the greatest saniUry works of 
the W'orld, constructed between 1892 and 1900 under the control 
of the trustees of the Sanitary District of Chicago (cost up to 
1901, $35,448,291), joins the south branch of the Chicago with the 
JXsplaines river, and so with the Illinois and Mississippi, and is 
28 5 m long,"* of which 15 m were cut through rock , it is 22 ft 
deep and h^ a mmimum width of 164 ft The canal, or sewer, 
IS flushed witli water from Lake Michigan, and its waters are 
pure within a flow' of 150 m^ Its capacity, which was not at 
first fully utilized, is 600,000 cub ft per minute, sufficient 
entirely to renew the water of the Chicago nver daily A system 
of intercepting sewers to withdraw the last drainage into the 
lake was begun in 1898 , but m 1903 a considerable piart of the 
city was still drained into the lake Ihe Illinois and Michigan 
canal is used by small craft, and the new drainage canal also mav 
be used for shipping in view of the Federal government’s im- 
provements of the rivers connecting it with the Mississippi for 
the construction of a ship-canal for Large vessels The canal 
also made possible the development (begun in 1903) of enormous 

’ Total excavation 42 397 904 cub yd'’ of solu! rock 12 265000 

* It has been conclusively proved that the Illmoia is purer than 
the Mississippi at their junction TJie undiluted sewage of the old 
canal drove the fish from the nver but they have come back since 
the opening of the new can U 
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hydraulic power for the use of the city The Illinois and Michigan 
Canal has been supplemented by the Illinois and Mississippi 
Canal, commonly known as “ the Hennepin,” from its starting 
at the great bend of the Illinois river ij m above Hennepin, 
not far below La balle , the first appropriation for it was made 
in 1890, and work was begun in 1892 and completed in October 
1907 Its course from Hennepin is by the Bureau Creek valley 
to the mouth of Queen river on the Rock river, thence by the 
Rock river and a canal around its rapids at Milan to its mouth 
at Rock Island on the Mississippi river This barge canal is 
80 ft wide at water-line, 52 ft wide at the bottom, and 7 ft deep 
Its mam feeder is the Rock river, dammed by a dam nearly 
1500 ft long Ijetween Sterling and Rock Falls, Illinois, where 
the opening of the canal was celebrated on the 24th of Octol^er 
1907 

Beginning with 1892 steam railwavs began the elevation 
(or depression) of their mam tracks, of which there were m 1904 
some 838 m within the eity Another great improvement was 
begun m 1901 by a private telephone company This is an 
elaborate system of freight subways, more than 65 m of which, 
underly mg the entire business district, had been constructed before 
1909 It IS the only subway svstem m the world that seeks to 
clear the streets by the lessening of trucking, m place of devoting 
Itself to the transportation of passengers 1 )irect connexion is 
made with the freight stations of all raiUays and the basements 
of important business buildings, and coal, building materials, 
ashes and garbage, railway luggage, heavv mail and other kinds 
of heavv freight are expeditiously removed and delivered 
Telegraph and telephone wires are carried through the tunnel, 
and can be readily repaired The subway was opened for partial 
operation m 1905 It is controlled by the leading railways ' 

Parks — The park system mav be said to have l)een begun m 
1869, and m 1870 aggregated 1887 acres Chicago then acquired 
the name of “ The (larden City,” which still clings to her But 
many other cities have later passed her (until m 1904, though 
the second largest of the country, she ranked only thirty-second 
m her holdings of park area per capita among American cities 
of 100,000 population) In 1908 the acreage of the municipal 
parks was 3179 acres, and there were 61 4 m of boulevards 
After 1900 another period of ambitious development began 
The improvement of old and the creation of new ” internal ” 
parks, i e within the cordon of those older parks and boulevards 
that once girdled the city but have been surrounded in its later 
growth , the creation of a huge mctropolitm ring — similar to 
that of Boston but vaster (33,000 acres) — of lake bluffs, hills, 
meadows, forests and river valley , and a great increase of 
” neighbourhood parks ” m the poor districts, are included m 
the new undertakings The neighbourhood park, usually 
located near a school, is almost all-mclusive m its provision for 
dll comers, from babyhood to maturity, and is open all dav 
There are sand gardens and wading ponds and swings and day 
nursenes, gymnasiums, athletic fields, swimming pools and 
baths, reading-rooms —generally with branches of the city library 
— lunch counters, civic club rooms, frequent music, assembly 
halls for theatncals, lectures, concerts, or meetings, penny savings 
banks, and in the winter skating ponds These social centres 
have practically all been created since about 1895 There are 
also municipal baths on the lake front and elsewhere The older 
parks include several of great size and beauty I mcoln Park 
(area 517 acres), on the lake shore of the North Side, has been 
much enlarged by an addition reclaimed from the lake It has 
fine monuments, consci vatories, the only zoological garden in 
the city, and the collections of the Academy of Sciences A 
breakwater carnage drive connects with a boulevard to Fort 
Sheridan (27 m ) up the lake Jackson Park (523 acres), on the 
lake shore of the South Side, was the mam site of the World’s 

‘ The cut was almost entirely through firm clay It was estimated 
(1^05) that the total freight handled weekly m the business district 
was nearly 500 000 tons and the subway was designed to handle 
this amount when completed The tunnels are 12 75 x 14 and 
7 5x6 ft all concrete The cais arc drawn by trolley wire loco- 
motives on a track of 2 ft gauge 


Columbian Exposition of 1893, and contains the Field Columbian 
Museum, occupying the art building of the exposition It is 
joined with Washington Park (371 acres) by the Midway Plais- 
ance, a wide boulevard, intended to be converted into a 
magnificent sunken water-course connecting the lagoons of the 
two parks with Lake Michigan Along the Midway are the grey- 
stone buildings of the University of Chicago, and of its 
(Blaine) School of Edui ation On the West Side are three fine 
parks — Douglas, Garfield (with a fine conservatory), and Hum- 
boldt, which has a remarkable rose garden (respectively 182, 
187 and 206 acres), and m the extreme South Side several others, 
including Calumet (loo acres), by the lake side, and Marquette 
(322 acres) Jackson Boulevard, Western Avenue Boulevard 
and Marshall Boulevard join the South and the West Park 
systems Neither New York nor Boston has preserved as has 
Chicago the beauty of its water front The shore of the North 
Side IS quite free, and beginning a short distance above the river 
IS skirted for almost 30 m by the Lake Shore Drive, Lincoln 
Park and Sheridan Boulevard The shore of the South Side 
is occupied by railway tracks, but they have been sunk and the 
shore otherwise improved In addition to Calumet and Jackson 
parks there is another just below the river, I ake Park, and a large 
extension of this. Grant Park, reclaimed from the water Here 
are the public library and the art institute, and the park was also 
selected as the site of the John C rerar library and a magnificent 
new building for the Field Columbian Museum The stretch of 
park and boulevards along the lake m 1905 was already 10 78 m , 
within the city limits, or almost half the total frontage 2 I he 
inner ” boulevards ” are broad parked ways, 130 to 300 ft wide, 
joining the parks , Chicago was the first American titv to adopt 
this system 

4 rt — Among the monuments erected in public places aie a 
(olumbus by D C French and a bronze replies of French’s 
equestrian statue of Washington in Pans , statues of John A 
Logan and Abraham Lincoln bv St Gaudens , monuments 
commemorating the Haymarket not and the Fort Dearborn 
massacres , statues of (jeneral Grant, Stephen A Douglas, 
La Salle, Schiller, Humboldt, Beethoven and I innaeus There 
IS also a memorial to G B Armstrong (1822-1871), a citizen of 
Chicago, who founded the railway mail service of the United 
States A c ity art commission approves all works of art before 
they become the propertv of the city, and at the reejutst of the 
mayor acts m various ways for the city’s aesthetic betterment 
The Architectural Club labours for the same end A Municipal 
Art League (organised in 1899) has done good work in arousing 
CIVIC pride , it has undertaken, among other things, campaigns 
against bill-board advertisements,^ and against the smoke 
nuisance 

The Art Institute of Chicago contains valuable collections 
of paintings, reproductions of bronzes and sculpture, architec- 
tural casts, and other objects of art Connected with it is the 
largest and most comprehensive art school of the county— 
im hiding newspaper illustration and a normal school for the 
training of teachers of drawing in the public schools The 
institute was incorporated in 1879, though its beginnings go 
back to 1866, while the school dates from 1878 The courses 
in architecture are given with the co-operation of the Armour 
Institute of lechnology Ihere are also a number of notable 
private art collections in the city In 1804 the Chicago Public 
School Art Society was founded to secure the placing of good 
works of art in the public schools Picture collections are also 
exchanged among the neighbourhood-park homes 

Music in Chicago owes much to the German element of the 
population Especially noteworthy among musical organizations 

’The Illinois Central enters the business centre by tracks laid 
along the lake shore Certain rights as to reclaiming land were 
granted it m 1852 but the railway extended its claims indefinitely 
to whatever land it might reclaim In 1883 began a great legal 
struggle to determine the respective rights of the United State the 
state of Illinois Chicago and the Illinois f entral m the reclaimed 
lands and the submerged lands adjacent The outcome was favour 
able to the city 

* There were 50 m of them in 1904 
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are the Apollo Musical Club (1872) and the Chicago Orchestra 
The latter has disputed with the Boston Orchestra the claim 
to artistic primacy in the United States Its leader from its 
organization in 1891 until his death in 1905 was Theodore Thomas, 
who had long been identified with summer orchestral concerts 
in the city In 1904 a fund was gathered by public subscription 
to erect a handsome building and endow the orchestra 

The Field Columbian Museum, established in 1894 largely 
by the generosity of Marshall Field, is mainly devoted to anthro- 
pology and natural history The nucleus of its great collection 
was formed by various exhibits of the Columbian Exposition 
which were presented to it Its collections of American ethnology, 
of exceptional richness and value, are constantly augmented by 
research expeditions In addition to an original endowment 
of $1,000,000, Mr field bequeathed to the museum $8,000,000, 
partlv utilized for the new building on the lake front in Grant 
Park 

I tbranes — At the head of the libraries of the city stands the 
public library ^ (established 1872 , opened 1874), supported by 
taxation, which on the ist of February 1908 had 345,563 
volumes, and in the year 1907 circulated 1,417,186 volumes 
In 1889 John Crerar (1827-1889), a wealthy manufacturer of 
railroad supplies, left to the city for the endowment of a non- 
circulating library funds which in 1907 were estimated to 
amount to $3,400,000 The library was incorporated m 1894 
and was opened in 1897 , in Fehruarv 1908 it had 216,000 
volumes and 60,000 pamphlets A new building near the Art 
Institute was begun in 1906 Another reference library was 
established (opened in 1887) with a bequest (1868) of Walter 
L Newberr) It has a rich endowment, and in February 1908 
had 191,644 volumes and 43,644 pamphlets By a plan of 
co-operation each of these three libraries devotes itself primarilv 
to special fields the John Crerar is best for the natural, physical 
and social sciences , the Newberrv is particularly strong in 
history, music, medi< me, rare books and fine editions , the 
public library covers the whole range of general literature 
I he library of the University of Chicago contained in 1908 some 
,150,000 titles Among other collections are those of the Chicago 
Historical Society (1856, about 150,000 titles in 1908), the 
Athenaeum (1871), the Law Institute and Library (1857), 
which m 1908 had about 46,500 volumes , the Art Institute, 
the Field Columbian Museum, the Academy of Sciences (1857) 
and the libraries of various schools 

Umversittes and Colleges - - There arc three univeisilies situated 
wholly or m part in the city Jhe leading institution is the 
University of Chicago (qv) I he professional departments of 
two other universities, I ake horest University and North-Western 
University, are m Chicago, while their aiademic departments 
are m the suburbs of Lake Forest and Evanston respectively 
North-Western University was organized m 1851 and is under 
Methodist Episcopal control Its students in 1908 (exclusive 
of pupils m “ co-operating ” theological schools) numbered 
3850 , the best-equipped departments are those of dentistry, 
medicine and pharmacy Lake Forest University (1856, Pres- 
byterian) IS much smaller and has few colleges , the academic 
department is small, and by far the greatest part of its students 
are m the colleges of dentistry and law T. he College of Physicians 
and Surgeons is the medical department of the University of 
Illinois, at ChampaiJn-Urbana Theological schools independent 
of the universities include the McCormick I hcological Seminary 
(Presbyterian), the Chicago Theological Seminary (Congrega- 
tional, opened 1858, and including German, Danish-Norwegian 
and Swedish Institutes) , the Western Episcopal Theological 
Seminary , a German Lutheran theological seminary, and an 
Evangelical Lutheran theological seminary There are a number 
of independent medical schools The Lewis Institute (bequest 
1877, opened 1896), designed to give a practical education to 
boys and girls at a nominal cost, and the Armour Institute of 

^ Thomas Hughes was a leader in gathenng English gifts for such 
a library immediately after the " great fire ” A nucleus of 10 500 
volumes — 7000 from England and 3500 from other countnes, 
especially Germany— was thus secured 


Technology, one of the best technical schools of the country, 
provide technical education and are well endowed The 
Armour Institute was founded m 1892 by Philip D Armour, 
and was opened in 1893 It comprises the t ollcge of Lnginccring, 
including, besides the usual departments, a department of 
chemical engineering and a department of fire protection 
engmeenng, a department of “ commercial tests,” and the 
Armour Scientific Academy (preparatory) In 1907 the Institute 
had 1869 students The Chicago Academy of Science (1857) has 
a handsome building and museum collections in Lincoln Park 

Among the leading daily newspapers of Chicago are The 
Record Herald and The Neivs (evening), both Independent , 
The Inter-Ocean, The Chronicle and The Tribune, Republican , 
and The Examiner, Democrat There are several journals m 
German, Bohemian, Polish, Swedish, Norwegian and Danisn 
Many trade papers are published in the city, which is also a 
centre for much of the religious publishing of the Middle West 
( hicago’s position m the labour world has made it the home of 
several socialist and anarchistic periodicals 

Industry and Commerce — Chicago s situation at the head of 
the most south-western of the Great Lakes has given it great 
importance m trade and mdustrv The development of its 
extraordinary railwaj facilities was a recognition of its supreme 
advantages as the easiest outlet for the products of the Middle 
West, on whose wealth its prosperity is founded The growth 
of Its trade has been marvellous The last years of the 19th 
century showed, however, an inevitable loss to Chicago m the 
growth of Duluth, Kansas City and other rivals m strategic 
situations In particular, the struggle of the North and South 
railway lines m the Mississippi Valiev to dnert to ports on the 
Gulf of Mexico gram and other freight caused great losses to 
Chicago An enormous increase in the cereal trade of Phila- 
delphia, Baltimore, Newport News and Norfolk was partly 
due to the traffic eastward over lines S of Chicago Ihe trafiic 
of the routes through Duluth and ( anada does not, indeed, 
represent m the mam actual losses, for the traffic is largely a 
new growth , but there has been ne\ ertheless a considerable 
dram to these routes from American territorv once tributary 
to Chicago Altogether the competition of the Gulf roads and the 
lines running S W from Duluth had largely excluded Chicago 
by 1899 (according to her Board of Trade) from the gram trade 
W of the Missouri river, and in conjunction with southerly F 
and W routes had made senous inroads upon trade E of that 
river Its facilities for receiving and distributing remain never- 
theless unequalled, and it still practically monopolizes the 
traffic between the northern Atlantic seaboard and the \\est 
New York alone, among American cities, has a greater trade 
Chicago IS the greatest railway centre, the greatest gram market, 
the greatest live-stock market and meat packing centre, and 
the greatest lumber market of the world The clearings of her 
associated banks averaged $8,139,263,564 in the v ears 1900-1904 
The wholesale trade was estimated m 1875 at $293,900,000 and 
m 1905 at $1,781,000,000 The average annual gram receipts 
(including flour m wheat equivalent) m the five years 1900-1904 
amounted to 265,500000 bu (12,902 510 in 1854, 72,369,194 
in i875),and the shipments to 209,862,966 bu The first shipment 
of wheat was of 78 bu m 1838 The gram elevators are among 
the sights of Chicago They are enormous storehouses into 
which the gram is elevated from ships and cars, sorted into 
grades and reloaded for shipment , all the w ork is done by 
machinery Their capacity m 1904 was 65,140,000 bu - In 
the same quinquennial period, 1900-1904, the average yearly 
receipts of lumber aggregated 1,807,066,000 ft ,* and of shingles, 
410,711 thousand, of cattle, 3,078,734, of hogs, 8 33^,904 of 
sheep 3,338,291 , of butter, 239 696,921 lb , the exports of 
hides, 167,442,077 lb , of dressed beef, 1,126,995,490 lb , of 

* In 1900-1904 tin. i\<.rae;c freight rate per bushel ot wheat to 
New York was $0 04998 by the all-water So 10554 by the al' rail 
route In 1859 it cost So 1575 to send a bushel of com to Buffalo 
by water , m 1890 $0 oig 

• It has been above i 000000,000 ft ■'inei 1870 and has in some 
y ears risen to 2 000 000 000 
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lardi 4'10,6S8,3I9^ lb, oi pork, 191,37® bbl , of other hog 
products, <^,503,394 lb 'The combing tonnage m and ou<t 
averaged 14,135,406 tons ^ There » a large direct trad© with. 
Europe, mainly m goods that come xa bond by rafl from Atlantic 
ports In 1907 the value of Chicago’s imports was $27,058,662, 
and of Its expc«-ts, $5,643,302 

The value of manufactures (from establishments imder the 

factory system ”) in igoo was $797,^79,141, 71 2 % of all 
those of Illinois, and in 1905 was $955,036,277, 67 7 % of all 
those of the state , in both these years cWago was second only 
to New York City Wholesale slaughterings and meat-packing 
fnot including many by-products), valued at $256,527,949 
(32 2 % of the city’s total) m 1900 and at $269,581,486 (28 2 % 
of the total) in 1905, are the most important of the city’s 
industries , m 1905 the product value m Chicago was 29 5 % 
of that for the slaughtering and meat-packing of the entire 
United States Other important manufactures are foundrv and 
machine shop products, $44,561,071 m 1900, and $51,774,695 
in 1905 , and other iron and steel products, $35,058,700 in 1900 
and $27,074,307 in 1905, clothing ($58,093,572 m rgoo,^ and 
$64,913,481 in 1905), cars and other r^way construction, 
$38,369,956 in 1900 and $36,080,210 in 1905, malt liquors 
$14,956,865 m 1900, and $16,983^421 m 1905), £vnd furmture 
$12,344,510 in 1900 and $17,4881,257 in 1905) The llhnoia 
Steel Coiy^ny has the largest rolling railk m the world The 
McCormick Harvesting Machine Company is the largest concen® 
in the world manufacturing agricultural implements Pullman 
in South Chicago, in the ■Jparsely settled outskirts of the city, 
IS a model little “ labour town,” planned and constructed with 
regard for both appearances and convenienc'es by the Pullman 
Palace Car Company, which has its works here. The town 
consists mainly of workmen’s cottages Most of the population 
are dependent upon the car works The Pullman Company 
owns and operates d/nmg and sleeping cars on practically aU the 
railways of the country In addition to its own cars it biulds 
ordinary passenger and freight cars on contract 

Meat-packing is the greatest local industry and is that for 
which Chicago is best known In the enormous stock-yardk 
from two-thirds to four-fifths of the cattle and hogs received are 
killed, and sent out m vanous forms^ of prepared meats and by- 
products (lard, fertilizers, glue, buttenne, soap> candies^ &r ) ^ 
This industry is remarkable for the extraoedmary diviBion of 
labour m rts processes In the preparation of a bulloclc more' than 
thirty specialties are involved, and some twenty different rates of 
pay This system enabled the packing companies, untd checked 
by the development of labour unions, to save money not only by 
paying low wages for crude labour and high for skilled, but to 
develop wonderful expertness m every line, and so “ speed up ’* 
the workmen to a remarkable pace “ No more interestmg field 
can be found for the study of the qualities of foreign races The 
introduction of the refrig rator railway car m the ’seventies 
of the 19th century, making possible the distant marketing of 
dressed meats, enormously increased the business The workmen 
of the yards were organiz^ in a national union of meat packers in 
1897, and all the different classes of workmen have their separate 
organizations, formed mainly between 1900 and 11902 The 
number of women employed more than doubled m the decade 
1891 igoo, constitfutmg probably about 9% of the total m the 
latter year 

Adntimsiraiwn —Chicago is governed under a general aty- 
charter law of Illinois of 1870, accepted by the aty m 1875 In 
November 1904 the people of Illinois adopted a constitutioitai 
amendment authorizing the legislature of die state to provido a 

* Thw IS for the entire Chicago customs district, meludmg Wau 
kegaaand Michigan City 

* The number of hogs packed yearly averaged 7 255 245 m igoo- 
1904 , the cattle packed i 955 765 the sheep shipped (partly live) 
616475 (one fifth those received) 

* eg m the most skilled laliour the speed was mcreased87*5 % 
from r884-l894 In 1905 a gang of 230 men wonld dispose of 105 
animals hourly equivalent to 131 minutes for one man m taking 
the ammai from pen to refrigerator . the average wage was $0*21 
per hour (highest o 50) and the average cost per bullock $0 46 


conqdtttenew system of Ibcal government for ChicagO) bat the old 
system continued and is here desenbed;, the new charter, from 
iii^ich so much had been hoped, being rejected by the voters ofi 
the aty by an overwhelming majonty in September 1907 A 
common council chosen 1^ wards and renewed in half each year 
controls the budget, police, liquor hcences, city contracts and the 
granting of franchises 7 it also confirms appointments made by 
the mayor and by a vote of two-thirds may pass legislation over 
his veto The mayor, chosen for two years, is the executive 
head of the aty, and has large power of appointment and removal, 
hmited. by a ciVili service law, under which he musit submit 
reasons for removals, while two-thirds of the council may prevent 
them On the other hand the mayor can veto separate items m 
the council’s budget Fhe administrative departments are 
generally headed by single commissioners , but those of elections, 
education andl the puldic library are exceptions The council 
was once all important, but as early as the charter of 1851 it began 
to lose power to the mayor, whose directive and executive powers 
have steadily increased, beginning first m the financial depart- 
ment Administration was once performed entirely by boards 
as m other Amencan aties every specific problem or demand for 
miunicipal activity was met by an appeal to the state legislature 
for special legislation and the creation of a board The subsutu- 
tion of single commissioners began m 1876 The state constitu- 
tion of 1870 forbade special IcgisJationi, prescribed a general city 
charter law and forbade special amendatory acta for Chicago 
This stopped grave abuses, but because a large part of the state 
has not been interested m Chicago’s sjiecial needs and demands 
for betterment it also saddled upon tlio city an organization 
which m igoi remamed practically the same as in 1870, when 
Chicago was an overgrown town of 300,000 inhabitants Chicago 
was the only large city of the state, and a charter generalized 
from village expcnencc was unsuitable for it The parts of Cook 
county outside the city have also been very jealous of forwarding 
Its reorganization, important fieaturcb of which must be either 
the complete absorjition of the county or at least the reconstitu- 
tion of the county government,* which the constitution left 
unchanged, and which, with the city’s growth, has caused clash 
of interests and authority Nor is this dual government — though 
the city has above nine-tenths of the population andi pays nine- 
tenths of the taxes of the county — the only anomaly Illinois 
has had smee 1848 a modified New England “ township ” local- 
government system, and various townslups hai’^e been absorbed 
by Chicago, yet they all retained till after 1900 their pohticdl 
structure and some of their functions. Ihere are three park 
coranussions, appointed by the governor of the state, treated at 
different times for different parts of the old city, differently 
constituted and all mdependent of the city , their junsdiction 
was not enlarged as the city grew, so large portions remained free 
of charges for parks and boulevards A special park commission 
now supplements them and lessens this anomaly though increasing 
adminiatratflve diversity A sanitary and drainage district, not 
larger than the atj area but quite different from it, was created 
in 1886 (present form 1890) to carry through the drainage canal 
Ihe school board has been nominally separate from and almost 
independent of the city government m power since 1857 The 
courts of law are courts of the state of Illinois, but a certain 
number of justices of the peace are designated by the mayor to 
act as police magistrates The initiative and referendum m local 
matters has been made possible under a state law, and has 
been several times exercised in important questions Innancial 
arrangements have been loose and inefficient. Independent 
taxing power has been lavishly granted State, county, city, 
three park boards, the school board, the public hbrary board, the 
drainage board, and as late as 1903 ten townships,^ exercised 
tins sovereign right within the municipal area Tax assessment 

* Cook county is Republican m politics generally the rural dis- 
tricts being so strongly so as often to overbalance the normal Deraoi- 
cratic plurality in thicago Thus another ground of jealousy is 
found in the distnbntton of county oflices. 

• Am amcndniEat of 1904 provided that the leguslauture should 
enact, the comsexhdatton of the townships with the city in matters of 
taxation but no further steps had been taken to the end of 19107. 
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valuations have bean excessively irregular (e g the “ equahead ’* 
value for 1875 was' $55,000^000 goeato! than that for 189a), and 
apparently very low. The avero^ assessment valuation for the 
years from 1904 to 1908 waa $4.38i,729,8g7 (4031-28101111003 1^1904, 
and 477 19 raillionain 1908), and in 1907 ttef higihest taxing rate 
was 8 %. The bonded debt in 1908 was $25, 157,400,. about half 
of It old ($11,36x^726 TO 1870, 4-5 millions conitracted to aid 
the World’s Fhw of 1893) In the early years fbbowing 1900 the 
city paid'more than half of itsimcome on pohee this exipenditure, 
per capita of population, was not high (m 1901 Boston $5 03, 
New York $5 xi, Chicago $2 19), and the results were not 
exactly efficient The difficulty is that the aty is poor and can 
pay only for strict necessities Its poverty is due mainly to state 
laws The taxation limit on property is i % on the cash value, 
thus compelling special dependence upon all sorts of indirect 
taxes , the debt hrmt is 5 % on the assessed valuation Smee 
igoo relief has been given by state law wi some matters, such as 
for the park system The water system has been operated by the 
city since 1851, and has been financially very successful from the 
beginning rates are far lower than in the other great cities of the 
country, and a handsome net revenue accrues to the treasury ^ 
A municipal electlnc^ighting plant (1887), which was paid for 
gradually out of the general tax levy and was not built ly the 
sale of bonds, gave exirelle nt results m the city service The city, 
like the state, has powder to regulate the price of gas sold bv 
private companies The elevation of the railways tracks within 
the city was begun m i'8(;2 , at the clos*e of igo8 the railway 
companies had accepted ordinances of the City Counai for die 
elevation of 192 77 m of mam tracks and 947-91 ra. of all tracks, 
and the construction of 724 subways, at an estimated cost of 
$65,000,000 , at that time the railway companies had completed 
the elevation of 135 83 m of mam tracks and 776 ra of all 
tracks, and had constructed 567 subways, at a total expense of 
$52,500,000 The system of intercepting sewers begun m 1898 to 
complete the service of the drainage canal has been constructed 
with the profits of the water sy'stem 
In addition to the movement for a new charter to remove the 
anomalies and ease the difiuulties already referred to, tu-o great 
problems have been in the forefront in recent years the lessening 
ot municipal ( orruption and the control of local transit agencies 
The traction question may be said to have begun m 1865, 
in which year, and ag-\in m 1883, public opinion was bitterly 
aroused against an attempt of the trar tion companu s to senure 
a ninety-nme year extension of franchises Following 1883 all 
lines were consolidated and enormously over-capitalized (in 
1905 alxnit $150,000,000 of stocks and bonds on a 6 % basis, 
two-thirds of which rested only on the franchise) In 1805-1897 
bold attempts to secure a 50-vear extension of frinchises were 
defeated by Governor John P Altgeld (1847-1902), b> the 
formation of a' Municipal Voters’ l/oaguc, and b) a representative 
eommiCtee of 100 sent from Chie<igo to attend the legishture 
at Springfield 1 he transit service of the city had for years been 
antiquated and inadequate At the mayor’s elections m 1897, 
1899, 1901 and 1903 the victory lay with the opponents of the 
companies, and in 1905 the successful party stood for immediate 
municipal acquisition of all roads Meanwhile, under the state 
referendum act, the city in 1902 voted overwhelmingly for 
municipal ownership and operation (142,826 to 27,990), the 
legislature m 1903 by the Mueller law gave the city the requisite 
powers , the people accepted the law, again declared for muni- 
cipil ownership, and for temporary compulsion of adequate 
service, and against granting any franchise to any company, 
by four additional votes similarly conclusive At last, after 
tedious negotiations, a definite agreement was reached in 1906 
assuring an early acquisition uf all roads by the citv The 
issue of bonds for municipal railways was, however, declared 
unconstiitutional that year, and at the municipal elections of 
1907 there was a complete reversal of policy . a large maiomtv 
voted this time against municipal ownership in favoui: of 
leaving the working of the street railways in private hands, 
and strengthening the powers of municipal control 

* The net revenue per million gallons in 1890-1899 was $55 04 
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TJac active campaign for the improvement of immiapal service 
and. politics may be said to. have begun in. 1896. A civil service 
syst^ was) inaugurated m 1895 The salaries of the councilmen 
were raised with good effect. Numerous reform associations 
were started to rouse public opmion, such as tlie Citizens’ Associa- 
tion el Chicagoi, oigamzed m 1874, the Civic Federation (1894), 
the Mmuapol Voters’ League (1896), the Legislative Voters’ 
League (igot), the Municipal lecture Association (1902), tlie 
Ref^endum L^ue of Illinois (1901), the Civil Service Reform 
Association of Chicago, the Civil bervice Reform Association of 
lUinois (1902), the Merchants’ Club, tJae City Club (1903), the 
Law and Order League (1904), Society o£ Social Hygiene (1906), 
and many of the women’s clubs took an actn e part. Thc> stood 
for the rcfli enforcement of the laws, salutation, pure food, public 
health, the improvement of the schools and the widening of their 
sooal inffiiencB, and (here espeaally the womem’s.clubs) aesthetic, 
social andi moral progress. The Merchants’ Club reformed the 
aty’s booJo-kei-ping, and secured the estabhshment (1899) 
of the first stale pawnbrokers’ society The Civic Federation 
demonstrated £1896) that it could clean the central streets for 
slightly over half what the city was paymg (the city has since 
saved the difference) , it originated the movement for vacation 
schools and other education^ advances, and started the Cora- 
mittc*e of One Hundred (1897), from which sprang various 
Other reform clubs The Municipal Voters’ League investigated 
and gave pubhcity to the records of all aspirants for office , and 
recommended their election, or defeat as the case may be More- 
evcTy ai “ Municijial Museum ’ was organized m 1905, mainlv 
supported by private aid, but m part by the board of education, 
m order to collect and make educational use of materials iflustrat- 
ing municipal administration and conditions, physical and social 

Education and Chantv — The school board is appointed by 
tlie mayor bmeo 1904 a merit sjslem has been apphed in the 
advancement of teaiffiers ci\il service rules aiver the rest of 
the. emplo>ees Kindcrg irtens were maintained w-ithout legal 
sanction m connexion with the public schools for several years, 
and for more than twenlv-live vcirs as private schools, before 
their legal* c-sfoblishment as a part of the system in 1899, Free 
evening schools, verv practical m their courses, are utilized 
mainly bv foreigner.. Vacation schools were begun m 1896. 
So far as possible the school buildings are kept open for school, 
lectures ind entertainments scrvuig thus as wholesome social 
centres , and i more adeejuate use is made of the large invest- 
ment (in 1908 about $44 500,000) w'hich they represent In ill 
the public schools manual training household arts and econom} , 
and commercial studies are a rtgular part of the curriculum 
\ department of scientific pedagogy and child study (1900) 
seeks to secure a development of the sch,x)l system in harmony 
with the results of scientific stud} of children (the combination 
of hand and brain training, the use of audito-visual methods, 
an elastic curriculum during the adolescent period, l^c) 1 he 
expenditure for all purposes by the city in 1903 for c^ erv dollar 
expended for schools was only Si 713 , a ratio paralleled in only 
a few cities of the countn 

Hospitals, infinnarits, dispensancs, asvhims, shelters and 
homes for the defective, destitute, orphaned, aged, erring, 
friendless and incurably diseased , vanous relief societies, 
and associations that sift the good from the bad among the 
mendicant, the economical!) inefficient and the viciously 
pauper, represent the chantv work of the citi Among public 
institutions are the Ccxik County hospital (situated in the 
“Medical Distiict ’ of the West ‘side, ivhere various hospitals 
and schools are gathered near together), asylum and poor house 
Since 1883 a Lincoln Park Sanitanum has been maintained for 
infants and small children during warm weather Two legal-aid 
societies, the Chicago Bureau of Justice (1888) and the Protective 
Agency for W’^omen and Children collect small wage claims and 
otherwise aid the poor or helpless The most important charit- 
able societies of the city are the Relief and Aid Soaetv (1857), 
the United Hebrew Chanties (t8s 7), the Associated Jewish 
Chanties (1900) and especially the Bureau of Chantits (1894) 
The last co-operates with all other institutions ind agencies. 
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and tnes to prevent overlapping of efforts and to weed out fraud 
Following the gradual development of New York state laws on 
behalf of children was enacted the Illinois Juvenile Court Law, 
which came into force on the ist of July 1899 and was largely 
the result of Chicago’s interest in juvemle reform In 1907 a 
model children’s block with “ courts,” school, dormitones and 
park was planned A famous institution is Hull House, a social 
settlement of women, which aims to be a social, charitable, and 
educational neighbourhood centre It was established in 1889 
by Miss Jane Addams, who became the head-worker, and Miss 
Ellen Gates Starr It includes an art building, a free kinder- 
garten, a fine gymnasium, a creche, and a diet kitchen , and 
supports classes, lectures and concerts It has had a very great 
influence throughout the United States The Armour mission 
(1886) for the poor is organized with similar breadth of scope 

Population — Of the total population in 1900 not less than 
34 6 % were foreign-born , the number of persons either born 
abroad, or bom in the United States of foreign parentage {t e 
father or both parents foreign), was 77 4 % of the population, 
and m the total number of males of voting age the foreign-bom 
predominated (53 4 %) Of the latter category 68 2 % were 
already citizens by naturalization 3 9 % of the inhabitants 
of ten years of age or upward were illiterate (unable to write), 
while the percentage of foreign-born whites was 8 2 % (93 9 % 
of illiterate males of voting age) Germans, Insh, Poles, Swedes 
and Bohemians made up respectively 29 i, 126, 8 6, 83 and 
6 2 % of the foreign-born population It was estimated in 1903 
by a very competent authority that above 500,000 persons 
spoke German, 125,000 Polish, 100,000 Swedish, 90,000 Bohemian, 

50.000 Norwegian, 50,000 Yiddish, 35,000 Dutch, 25,000 Italian, 

20.000 Danish, 17,000 French and 12,000 Insh (Celtic), and 
that each of fourteen foreign languages was spoken by more than 

10.000 people “ Newspapers appear regularly in 10 languages,and 
church-services may be heard in about 20 languages Chicago 
IS the second largest Bohemian city of the world, the third 
Swedish, the fourth Norwegian, the fifth Polish, the fifth German 
(New York being the fourth) In all there are some 40 languages 
spoken by over one million ” persons ^ The death-rate 
of Chicago IS the lowest of the great cities of the country 
Births are but slightly m excess of deaths, so that the growth 
of the city is almost wholly from immigration The death-rate 
is the lowest of the great cities of the country (16 2 m 1900, 
New York, 20 4 , Boston, 20 i, &.c ) 

The growth of Chu ago has been remarkable even for American 
cities Any resident of four-score years living in 1900 had seen 
It grow from a settlement of fourteen houses, a frontier military 
post among the Indians, to a great metropolis, fifth in size among 
the cities of the world In 1828 what is now the business centre 
was fenced m as a pasture , in 1831 the Chicago mail was 
deposited in a dry -goods box , the tax-levy of 1834 was $48 90, 
and a well that constituted the city water-works was sunk at 
a cost of $95 50 , in 1843 hogs were barred from the town 
streets Such facts impress upon one, as nothing else can, the 
marvellously rapid growth of the city In 1830 with a population 
of less than 100, in 1840 with 4479, the increase by percentages in 
succeeding decades was as follows 507 3, 2646, 1736, 683, 
1186 and 544, an increase equivalent to 8 6 % annually, 
compounded Such a continuous ” boom ” no other American 
city has ever known 

History — The nver Chicago fan Indian name of uncertain 
meaning, but possibly from Ojibwa ihe-kag-ong, “ wild onion 
place ’ ) WPS visited by Joliet and Marquette in 1673, and later 
by La Salle and others It became a portage route of some 
importance, used by the French in passing to the lower Illinois 
country In 1804 the United States established here Fort 
Dearborn In 1812, during the Indian War of Terumseh, the 
garrison and settlers who had abandoned the fort and were re- 
treating toward safety, were attacked and overpowered by the 
savages at a point now well within the city The fort was re- 
established and fitfully occupied until its final abandonment 

^ Prof C D Buck in Decennial Publications of the UnttersUy of 
Chicago (1903, vol 6) 


in 1837 When Cook county was organized in 1831, Chicago, 
then a tiny village, became the seat of justice It became a 
town in 1833 and a city m 1837 By that time Chicago was 
confident of its future The federal government had begun the 
improvement of the harbour, and the state had started the 
Illinois and Michigan canal Ihere was a federal land-office also, 
and the land speculator and town promoter had opened a chaptei 
of history more picturesque, albeit sordid, than in any of the 
old French days The giant growth of the lake trade had drawn 
attention before railway connexion was secure with the East m 
1852, making progress even more rapid thereafter During the 
Civil War a large prison-camp for Confederate prisoners. Camp 
Douglas, was maintained at Chicago In 1870 the city had 
306,605 inhabitants and was already a commercial centre of 
immense importance 

In 1871 It suffered a terrible calamity On the 8th of October 
a fire broke out near the lumber district on the West Side 
Two-thirds of the city’s buildings were wood, and the summer 
had been excessively dry, while to make conditions worse a 
high and veering wind fanned the flames The conflagration 
leaped the nver to the South and finally to the North Side, 
burned over an area of 3J sq m , destroyed 17,450 buildings 
and property valued at $196,000, ooo,® and rendered almost 

100,000 people homeless, 250 lost their lives The flames 
actually travelled 2J m in an air-line within 6i hours 
Thousands of persons, fleeing before the flames and fire-brands, 
sought refuge on the shore and even in the waters of the lake 
Robbery, pillage, extortion, orgies and ciime added to the 
general horror In the South Side the fire was checked on the 
9th by the use of gunpowder , in the North (where the water- 
works were early destroyed) it had extended almost to the 
prairie when rainfall finally ended its ravages, after about twenty- 
seven hours of destruction With the exception of the San 
Francisco fire of 1906 this was the greatest fire of modern times 
A vast system of relief was organized and received generous aid 
from all parts of the world 1 he money contributions from the 
United States and abroad were $4,996,782 , of this foreign 
countries contributed nearly $1,000,000 (England half of this) 
these funds, which were over and above gifts of food, clothing 
and supplies, were made to last till the close of 1876 Out of 
them temporary homes were provided for nearly 40,000 people , 
barracks and better houses were erected, workmen were supplied 
with tools, and women \Mth sewing-machines , the sick were 
cared for and the dead buried , and the poorer classes of C hicago 
were probably never so comfortable as during the first two or 
three years after the fire The rebuilding of the city was accom- 
plished with wonderful rapidity Work was begun before the 
cinders were cold The business district was largely rebuilt 
within a year, and within three there were hardl> scars of the 
calamity Wood was barred from a large area (and subsequently 
from the entire city), and a new Chicago of brick and stone, 
larger, finer and wealthier, had taken the place of the old 
Business and population showed no set-back in their progress 
The solidity and permanence of this prosperit\ were confirmed 
during the financial panic of 1873, when Chicago banks alone, 
among those of the large cities of the country, continued steadily 
to pay out current funds 

In its later history certain special factors stand out, apart 
from continued commercial progress 

Chicago has been a storm centre of labour troubles, some of 
them of a specially spectacular character There were great 
strikes in the packing industry in 1886, 1894 and 1904 But 
more noteworthy are the railway strike of 1894 and the unsuccess- 
ful teamsters’ strike of 1905 The former began in the works 
of the Pullman C^r Company, and its leader was Eugene Victor 
Debs (b 1855) When the contentions of the Pullman employees 
were taken up by the American Railway Union the strike 
immediately extended to tremendous proportions Union men 

® There was an insurance of $88 634 122 on the losses of which 
about a half was recovered F L Olmsted estimated that one-third 
of the roof surface and one half the cubic contents of the city s 
buildings were destroyed 
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throughout the country refused to handle Pullman cars, and 
since Pullman cars are almost invariably attached to mail 
trams the transportation of the United States mail was thus ob- 
structed Chicago, as the greatest railway centre of the country 
and the home of the strike, was naturally the seat of the most 
serious complications There was much noting and destruction 
of property, and the railway service was completely disorganized 
President Cleveland, on the ground of preventing obstruction of 
the mail service, and of protecting other federal interests, 
ordered a small number of federal troops to Chicago Those 
interests were, he contended, menaced by “ domestic violence ” 
evidently beyond the control of the state power Governor 
Altgeld denied the inability of the state to deal with the diffi- 
culty, and entered a strong protest against P'ederal interference , 
but he himself did nothing to put down the disorder Federal 
troops entered the state, and almost immediately the strike 
collapsed The high officials of the Railway Union, for ignoring 
a court injunction restraining them from interfering with the 
movement of the mails, were imprisoned for long terms for 
contempt of court 

Out of a strike in the McCormick works in 1886 there sprang 
another famous incident in ( hicago’s history The “ inter- 
national ” anarchists of Chicago had been organized m “ groups ” 
about two years earlier, and were very active I hey were ad- 
vocating a “ general strike ” for an eight-hour day, and the tense 
excitement among the labourers of the city, owing to the 
McCormick strike, induced unusually ultra utterances Ihere 
was a not at the McCormick works on the 3rd of May, m which 
several men were killed by the police An anarchist meeting 
was called for the next day at the Haymarket, a square m 
Randolph Street, and when the authonties judged that the 
speeches were too revolutionary to be allowed to continue, the 
police undertook to disperse the meeting A bomb was thrown, 
and manv policemen were injured, seven fatally No person 
could be proved to have thrown the bomb, or to have been directly 
implicated m its throwing , but on the ground that they were 
morally conspirators and accomplices in the killing, because the) 
had repeatedly and publicly advocated such acts against the 
servants of government, seven anarchists were condemned to 
death An application to the United States Supreme Court 
for a writ of error was unanimously refused ^ 

The four-hundredth anniversary of the discovery of America 
was commemorated by a World’s Columbian Exposition held 
at Chicago The site was m Jackson Park and the adjoining 
Midway and included 686 acres, of which i88 were covered bv 
buildings On the 2ist of October 1892 — corresponding to the 
1 2th of October 1492, o s — the grounds were formally dedicated, 
and on the following ist of Mav opened to the public, continuing 
open for six months The number of paid admissions was 
2i,i?oo,ooo, of total admissions 27,539,1521 The buildings, 
planned b\ a commission of architects — among whom John W 
Root and Daniel H Burnham of Chicago were responsible for 
the general scheme— formed a collection of remarkable beauty, 
to which the grounds, planned by F L Olmsted, intersected 
by lagoons and bordered by the lake, lent an appropriate setting 
The entire cost of the fair is variously estimated at from 33 to 
J3 million dollars, according to the inclusiveness of the estimate , 
the local cost ma) be put at $28,151,169 Of this Chicago gave 
about loj millions, in addition to a preparatory house-cleaning 
that cost 3J millions , yet m the end a handsome dividend was 
paid to stockholders The whole undertaking, carried through 
with remarkable enterprise, was an artistic and educational 
triumph of the first order 

Owing to its position Chicago has long been a favourite con- 

’ Tour were hanged i comnutttd suicide 2 had their death 
sentence commuted to life impri'jonmcnt the eighth was sentenced 
to imprisonment for 15 yeais 081 men were panelled m selecting 
the jury Governor J P Altgeld m 1893 pardoned the three m 
prison on the ground that the jury was " packed ’ and consequently 
incompetent that no evidence connected the prisoners with the 
crime and that the presiding judge was prejudiced Sec an article 
by Judge J E Gary, w’ho presided at the trial m the Century 
Magazine (April 1893) 


vention citv Lincoln (i860), Grant (1868), Garfield (1880), 
Cleveland (1884 and 1892), Harrison (1888), Roosevelt (1904) 
and Taft (1908) were all nominated here for president , and in 
addition not a few candidates who were unsuccessful A national 
peace jubilee was held here in 1898 

Altiiorities — S ee the annuil reports of city officials board of 
trade, park commissions sanitary bovrd &c AT Andreas 
History of Chicago (Chicago 3 vols 1884-1886), R Blanchard 
Discovery and Conquest of the North U est with the History of Chicago 
(Chicago 2 vols 1898-iyo^) J Kirklind '^ti>r\ of Chicago {Chicago 
1892), issues of the T trgus Historical beries (1876 ff ) f J Rilc), 
A Study of the Higher I ife of Chicago (Chicago University doctoral 
dissertation 1905) S E Sparling Municipal History a» d Present 
Organization of the City of Chicago (Univtisitj of \\ isconsin doctoral 
dissertation, Madison 1898) Periodical literature contains a va^it 
amount of information on Chicago's progress and conditions that is 
elsewhere unobtainable exact references may be obtained m 
Poole s Index to Periodical Literature 

CHICAGO, UNIVERSITY OF, one of the great educational 
institutions of the United States established under Baptist 
auspices in the city of Chuago, and opened m 1892 - Though 
the president and two-thirds of the trustees are always Baptists, 
the university is non-sectanan except as regards its divimtv 
school An immense ambition and the extraordinary organizing 
ability shown b) its first president, William R Harper, deter- 
mined and charactenzed the remarkable growth of the univer- 
sity’s first decade of activity The grounds include alwut 140 
acres Of these about 60 acres — given m part bv Marshall 
Field and laid out bv Frederick I^w Olmsted — border the 
Midway Plaisance, connecting Washington and Jackson parks 
On these grounds the mam part of the university stands The 
buildings are mostly of grev limestone, m Gothic style, and 
grouped in quadrangles Ihc Mitchell tower is a shortened 
reproduction of Magdalen tower, Oxford, and the Universit) 
Commons, Hutchinson Hall, is a duplicate of Christ Church hall, 
Oxford Dormitories accommodate about a fifth of the students 
The quadrangles include clubs, dining halls, dormitories, gym- 
nasiums, assembly halls, recitation halls, laboratories and 
libraries In the first college year, 1892-1893 there were 698 
students , in that of 1907-1908 there were 5038,** of whom 2186 
were women There are faculties of arts, literature science, 
divinity medicine (organized in 1901) law (1902), education, 
and commerce and administration The astronomical depart- 
ment, the Yerkes Observatory, is located on William’s Bav, 
Lake Geneva, Wisconsin, about 65 m from Chicago It has the 
largest refracting telescope in the world (clear aperture 40 in , 
focal length about 6i ft ) The Chicago Institute, founded ancl 
endowed by Mrs Anita McCormick Blame is an independent 
normal school, became a part of the university in 1901 The 
school of education, as a whole, brings under university influence 
hundreds of children from kindergarten age upwards to young 
manhood and womanhood, apart from the university classes 
propc r C hic igo w is the second univ crsitv of the country 
to give Its pedagogical department such scope m the union 
of theory and practice The nucleus of the hbrarv (450,000 
volumes in 1908) was pun based in Berlin soon after the univer- 
sity s organization, in one great collection of 175,000 volumes 
Scholarly research has been fosteied in every possible wav, and 
the univ ersity press h is been activ c in the publication ot vanous 
departmental series and the following periodicals — Biblical 
World, American Journal of Theology, Atnertcan Journal of 
Semitic Lattguagii and I iteratures, American Journal of Sonologv, 
Journal of PolUtcal Economy, Modern Philology, Classical 
Philology, Classical Journal, Journal of Geology, Astrophy steal 
Journal, Botamcal Gazette, Elemental y SJiool Teacher and 
School Revtetv The courses m the College of Commerce and 

* A small Baptist colltgc of the same name— established m 185s 
on land given b> S \ Douglas — went out of existence in 1 886 

* If however the total is reckoned on the basis of nine months 
of residence the figure for 1907-1908 would be 3202 

* The Div mitv School has a graduate department and three under 
graduate departments doing work in English m Danish and fsor 
wegian, and in Swedish Allied with the Divinity School of the 
University is the “ Disciples’ Divinity House" (1894I a theological 
school of the Disciples of Chnst 
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Adnunistration link the university closely with practical hfc* 
In extension work the luiuvesnsity has been active Srom the 
beginning, instruction being given not lonly by lectures but by 
correspondence {a novel and unique feature among Amencan 
universities), in the decade 1893-1902, 1715 persons were 
prepared by the latter method for matnculation in the umversity 
(iid% of the total number of matriculants in the decade) 
Extension lectures were given in twenty-two states At Chicago 
the work of the university is continuous throughout the year 
the " summer quarter ” is not as in other American schools a 
supplement to the teaching year, but an integral part , and it 
attracts the teachers of the middle western states and of the 
south In the work of the first two years, known together as 
the f uni or CoIIegCj men and women are in the mam given separate 
instruction , but m the Senior College years unrestricted co- 
education prevails Students are m<wiily controlled by self- 
government m small groups (“ the house system ”) Relations 
with “ afliliated ” (private) colleges and lacademies and " co- 
operating ” (public) high-scbools also present mteresting features 

The value of the property of the university in 1908 was about 
$25,578,000 Up to the joth of June 1908 it had received from 
gifts actually paid $29,651,849, of which $22,712,631 were given 
by John D Kocke/eller ^ llie value of buildings m 1908 was 
$4,508,202, of grounds $4,406,191, and of productive funds 
$14,186,235 Upon the death of President Harper, Harry Pratt 
Judson (b 1849), then head professor of political science and 
dean of the faculties of arts, became acting president, and on 
the 20th of January 1907 he was elected president 

S.ec tb€ -Decmntal Pubheatums of the University (smee 1903) ■es- 
pecially vol 1 for cktails of Jiistory and adnunistfiition 

CHICANE, the pettifogging subterfuge and dehy of sharp 
law-practitioners, also any deliberate attempt to gain unfair 
advantage by petty tricks A more common Fnghsh form of 
the word is “ chicanery ” “ (hicune ” is technically used also 
as a term m the game of bridge for the points a player may score 
if he holds no trumps The word is French, denved either fnim 
chm^ln, Persian for the stick used m the game of “ polo,^' still 
played on foot and called chicane in I anguecloc (the military use 
of chicaner, to take advantage of slight variations in ground, 
suits this derivation), or from chic, meaning little or petty, from 
the Spanish chuo, small, which appears in the phrase chic a 
chu,” little by little 

CHICHELEY, HENRY (1364-1445), Englibh archbishop, 
founder of All Souls College, Oxford, was born at Higham Ferrers, 
Northamptonshire, m 1363 or 1364 Chicheloy told the pope in 
1445, m asking leave to retire from the archbishopric, that he 
was 111 his eightieth year He was the third and youngest son 
of Thomas Chichelev, who appears in 1368 m still extant town 
records of Highim herrers as a suitor in the mayor’s court, and 
in 1381-1382, and ^ain in 1384-1385, was mayor m fact, for a 
dozen years he and Henry Barton, school master of Higham 
Ferrers grammar school, and one Richard Brabazon, filled the 
mayoralty m turns His occupation does not appear , but his 
eldest son, William, is on the earliest extant list (1373) of the 
Grocers’ Compajiy, London On the 9th of June 1405 Cbicheley 
was admitted, m succession to his father, to a burgage in Higham 
Ferrers His mother, Agnes Pincheon, is said to ha\e been of 
gentle birth Ihere is therefore no found ition m fact for the 
silly story (copied into the Diet Nat Bw^ from a local hibtorian, 

* IIic words ' founded by John D Rockcftllcr ” follow the title 
of tlic university on all its letterheads and official documents 
Mr Rockt feller would not allo^v his name to be a part of the title 
nor has he pet nutted the designation of any building byhm name 
President Hairier was selected by him to organize the umversity, 
ind it was his will tliat tlic president and two thirds of the trustees 
should be “ always Baptists President Harper more than once 
stated most categorically that contrary to prevalent beliefs no donor 
of funds to the umversity “ has ever 11902) by a single word or act 
indicated his dissatisfaction witli the mstmction given to students 
m the university or with the public expression of opinion made l>y 
any officer of the university ” and certainly so far as the public 
press reveals, no other umversity of the country has had so many 
professors who have m vanous is^s mcluding economics, expressed 
radical views m public 


J Cole, Wdlingborougb, 1838) that Henry Chicheley waspidced 
up by William of Wykeham wben he was a poor ploughboy 
“ eating bis scanty meal off his mother’s lap,” whatever that 
mcaos. The story was unknown to Arthur Duck, fellow of All 
Souls, who wrote Chicheley’s life m 1617 It is only the usual 
attempt, as in the coses of Whittington, Wolsey and Gresham, 
to exaggerate the rise of a successful man The first recorded 
appearance of Henry Chicheley hamself is at New 'College, Oxford, 
as Checheley, eighth among the undergraduate fellows, in July 
1387, m the earliest extant hall-book, winch contains weJ^ly 
lists of those dining m Hall It is clear from Chicheley’s position 
m the list, with eleven fellows and eight sohoiars, or probationer- 
fellows, bdow him, that this entry docs not mark lus first appear- 
ance m the college, which had going on since 1375 at least, 
and was chartered in 1 379 He must have come from Winchester 
College in one otf theoarliest baltclies of scholars from that college, 
the sole feeder of New College, not from St John Baptist College, 
Winchester, as guessed by Dr Wilhaan Hunt m the Diet Nat 
Bwg (and lepeated in Mr Grant Robertson’s History of All 
Souls College) to cover the mistaken supposition that St Marv’s 
College was not founded till 1393 St Mary’s College was in 
fact formally founded in 1 382, and the school had been going on 
since 1373 (A F Leach, History of Wtvichesier College), while no 
such college as St John’s College at Winchester ever existed 
Chicheley appears in the Hall-books of Now College up to the 
year 1392/93, wlien he was a B A and was absent for ten weeks 
from about the 6tk of December to the 6th of March, presumably 
for the purpose of his ordination as a sub-dcacon, which was 
performed by the bishop of Derr^, acting as suffragan to the 
bishop of London. He was then already beneficed, receiving a 
royal ratification of his estate as parson of J lanvarchell m the 
diocese of St Asaph on the 20th of March 1391/92 {Cal Pat 
Rolls) In the HaU-book, marked 1393/94, hut leally for 1 394/95, 
Chicheley’s name does not appear He had then hft Oxford 
and gone up to London to practise as an advocate in the prin- 
cipal ecclesiastical court, the court of arches His rise was 
rapid Already on the 8th of February 1395/96 he was on a 
cammission with several knights and clerks to bear an appeal 
in a case of John Molton , Esquire v John Shawf, ctitnen of London, 
from bir John Cheyne, kt , sitting for the (onstoble of England in 
a court of chivalry Like other ecclesiastical lawyers and civil 
servants of the day, he was paid with ecclesiastical preferments 
On tlifi 13th of April 1396 he obtained ratification of the parson- 
age of St Stephen’s, VValbrook, presented on the 30th of March 
by the abbot of Colchester, no doubt through his brother Robert, 
who restored the church and increased its endowment In 1397 
he was made archdeacwi of Dorset by Ricliard Mitford, bishop 
of Salisbury, but litigation was still going on about it in the papal 
court till the 27th of June 1399, when the popie extinguished the 
suit, imposing perpetual silence on Nicholas Bubwith, master of 
the rolls, lus Of^nent In the first year of Henry IV Chichelev 
was parson of Sherston, Wiltshire, and prebendary of Nant{:wyly 
in the college of Abergwilly, North Wales, on the 23rd of Feb- 
ruary 1401/2, now called doctor of laws, he was pardoned for 
bringing in, and allowed to use, a bull of the* pope “ providing ” 
him to the chancellorship of Salisbury cathedral, and canon- 
ries in the nuns’ churclies of Shaftesbury and Wilton in tliat 
diocese, and on the Qth of January 1402/3 he was archdeacon 
of Salisbury This year his brother Robert was senior sheriff of 
London On tlie 7th of Ma> 1404 Pojse Boniface IK provided 
him to a prebend at Lincoln, notwithstanding he already held 
prebends at Salisbury, Lichfield, St Martm’s-le-Grand and 
Abergwyly, and the living of Bnngton On the 9th of January 
1405 he found time to attend a court at Higham F errers and be 
admitted to a burgage there In July 1405 Chicheley began a 
diplomatic career by a mission to the new Roman pope Innocent 
VII, who was professing his desire to cikI the schism m the 
papacy by resignation, if his French rival at Avignon would do 
likewise Next year, on the 5th of October 1406, he was sent 
with Sir John Cheyne to Pans to arrange a lasting peace and 
the marriage of Prmce Henry with the French princess Mane, 
which was frustrated by her becoming a nun at Poissy next year. 
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In 1406 renewed effoonks were made to stop the schism, and 
ChidieJcy was one of the envoys sent to the new pope Gregory 
XJI. Here he utihzed his opportunities On the 31st of August 
1407 Guy Mone (he is always so spelt and not Mohun, and was 
probably from one of the Hampshire Meons , there was a John 
Mone of Havant adnuttod a Winchester scholar in S397), bishop 
of St David’s, died, and on the 12th of October 1407 Chichelcy 
was by the pope provided to the bishopnc of St David’s Another 
bull the same day gave him the right to hold ail his benefices 
with the bishopric 

At Siena in July 1408 he and Sir John Che)me, as English 
envoys, were received by Gregory XII with special honour, 
and Bishop Repingdon of Lincoln, cx-Wychffitc, was one of the 
new batch of cardinals created on the 18th of September 1408 
most of Gregory’s cardinals havmg deserted him Ihesc, 
together with Benedict’s revolting cardinals, summoned a general 
council at Pisa In November 1408 Chichcley was back at 
Westminster, when Henry IV received tlie cardmal archbishop 
of Bordeaux and determined to support the cardinals at Pisa 
against both popes In January 1409 Chicheley was named with 
Bishop Hallum of Salisbury and the pnor of Canltrbury to 
represent the Southern Convocation at the council, which opened 
on the 25 th of March 1409, omving on the 24th of April 
Obedience was withdrawn from both the existing popes, and 
on the 26th of June a new pope elected instead of them 
Chicheley and the other envoys were received on thar return 
as saviours of the world , though the result was summed up by 
a contemporary as trisehism instead of sclnsra, and the (Juirch 
as giving three husbands instead of two Cluchelcy now became 
the subject of a lending case, the court of kail’s bench deciding, 
after aiguments reheard m tlircc sucoessiv'e terms, that he could 
not hold his previous benefices with the bishopnc, and that, spite 
of the maxim Papa potest oninta, a p ipal liuH could not supersede 
the 1 iw of the land 11 H iv 37,59,79) Accordingly 

he had to resign hvings and canonrics wholesale (April 28, 1410) 
As, howeiier, he had obtained a bull (August 20, 1409) enaljling 
him to appoint his successors to the vacated preferments, 
including his nephew William, though still an undergraduate 
and not m ordeis, to the chancellorship of bahsburj, and a 
prebend at Lichfield, lie did not go empty away In May 1410 
he went again on an embassy to Frinec, on the iith of 
September 1411 he headed 1 imssion to discuss Hen 17 V s 
marriage with a daughter of the duke of Burgmid) , and he was 
ogam there in November In the interval Lhichciey found time 
to Visit his diocese for the first time and be enthroned at St 
Davids on the iith of May 1411 He was with the Enghsh 
force under the earl of Arundel which accompamed the duke of 
Burgundy to Pans in October 1411 and there defeated the 
Armagnacs, an exploit which revealed to England the weakness 
of the Irench. On the 30th of November 1411 Chicheley, with 
two other bishops and three earls and the pnnee of Wales, knelt 
to tlie king to receive public thanks for their administration 
Ihat he wis in high faiour with Henry V is shown by his being 
sent with the earl of Warwick tio L ranee in July 1413 to conclude 
peace Immediately after the death of archbishop Arundel he 
was nominated by the king to the .erchbishopnc, ^ected on the 
4th of March, translatod by papal bull on the 38th of Aprd, and 
received the p.vll without goong to Rome for it on the 24th 
of July 

Ihese dates are important as they help to save Chichdey from 
the charge, versified by Shakespe.ire {Henry \ act j sc 2) 
from Hall’s Chronule, of having tempted Ileniy V into the 
conquest of I ranee for the sake of diverting parliament from 
the disendowment of the Church There is no contemporary 
authority for the charge, which seems to appear first in Redman’s 
rhetorical history of Heniy V , wntten in 1540 with on eye 
to the political situation at that tune As a matter of fact, the 
parliament at Leicester, m which the speedies were ^supposed 
to have been made, began on the 30th of April 1414 before 
Chidheley was archbishop. The rolls of paihament show that he 
was not present in the parhament at aU Moreover parliament 
was so far from pressing disendowment that on the petition of 


the Conunons it passed a savage act against the heresies “ com- 
monly called Lollardr)" ” whu^ “ aimed at the destnucUon of 
the king and all temporal estates,” making LcjUards felons and 
ordering every justice of the peace to hunt down thur schools, 
conventicles, congregations and confederacies 

In his capaaty of archbishop, Chicheley remained what he 
had always been chiefly, the lawyer and diplonoatist He was 
present at the siege of Rouen, and the kmg committed to him 
personally the negotiations for the surrender of the city in 
January 1419 and for the marriage of Katherine He crowned 
Katherine at Westminster (20th htbruary 1421), and on the 6th 
of December baptized her child Henry VI He was of course a 
persecutor of heretics No one could have attained or kept the 
position of archhashop at the tune without being so bo he 
presided at tlie trial of John Claydon, skinner and citizen of 
London, who after five years’ imprisonment at various times 
had made public abjuration before the late archbishop, Arundel, 
but now was found in possession of a book in Enghsh called 
Phe Lanterne of 1 ight, which contained the heinous heresy that 
the pruKipal cause of the persecution of Christians was the 
ilk gal retention by pnests of the goods of this world, and that 
archbishops and bishops were the speciil seats of antuhnst 
As a relapsed heretic, he was “ left to the secular arm by 
Chicheky On the ist of Jul> 1416 Chicheley directed a half- 
> early inquisition bv archdeacons to hunt out heretirs On the 
i2th of Februar> 1420 proceedings were begun before him 
aguuist William Taylor priest, who had been for fourteen years 
excommunicated for hercs>, and was now degraded and burnt 
for saying that pravers ought not to be addressed to samts, 
but only to God A striking contrast was exhibited in October 
1424, when a btojcnford friar, John Russell, who had preached 
that any rehgious potest concnnibere cum midiere and not mortally 
sin, was sentenced only to retract his doctrine h urthcr persecu- 
tions of a whole batch of Lollards took place in 1428 1 lie records 

of convocation m Chicbcle> s time are a curious mixture of 
persecutions for heresi, which largely consisted in attacks on 
clerical endowments, with negotuitions with the ministers of the 
crown for the object of cutting down to the lowest level the 
clciical contributions to the public revenues in respect of their 
endowments Chichcley was tenacious of the privileges of his 
sec, and this involved him in a constant struggle with Henry 
Beaufort, bishop of Winchester In 1418 while Henry V 
was alive, he successfully protested against Beaufort s bemg 
made a cardinal and legate a latere to supersede the lugatine 
jurisdiction of Canterbury But dunng the regency, after Henry 
VI !, accession, Beaufort was successful, and m 1426 became 
cardmal and legate This brought Chichelev mto collision with 
Martm V ihe struggle between them has been represented 
as one of a patriotic archbishop leaisting the ericroaclunents of 
the papacy on the Church of Lngl ind In point of f ict it w .s 
almost wholly personal, and was rather an mciclcnt in the 
rivalry between the duke of Gloucester and his half brother, 
Cardmal Beaufort, tlun one imulnng any principle Chicheley, 
by appointing a jubilee to be held at Cantirbury m 1420, ‘ after 
the manner of tlie Jubilee ordained by the Popes, ’ threatened 
to divert the profits from pilgrims from Rome to C<uiterburv 
A ferocious letter from the pope to the p ipal nuncios on the 19th 
of March 1423, denounced the proi eeihng as calculated “ to en- 
snare simple souls and extort from them a profane reward, 
therein setting up themselves against th' apostolic see and the 
Roman pontift, to w hom alone so great a facultv has liecn granted 
by (God ’ {Cal Pap Reg vii 12) Cluchekv also incurred the 
papal wrath 1^ opposing the system of pipal proiision which 
diverted patron igc from hnglish to Italian hands, but the 
iranaediate occasion was to prevent the introduction of the bulls 
Diakmg Beaufort a cardinal Chicheley had been careful enough 
to obtim “ P.ipai provisions” for himself, his pluralities, his 
bi^opric and archbishopru 

But, after all, it 13 not as archbishop or statesman, persecutor, 
papahst or antipapalist that Chicheley is remembered, hut 
for his educational foundations He endow ed a hutch, i e chest or 
loan-fund for poor scholars at New College, and another for the 
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university of Oxford at large He founded no less than three 
colleges, two at Oxford, one at Higham Ferrers, while there is 
reason to believe that he suggested and inspired the foundation 
of Eton and of King’s College His first college at Oxford, m 
perishing, gave birth to St John’s College, which now holds its 
site This was St Bernard’s College, founded by Chicheley 
under licence m mortmain in 1437 for Cistercian monks, on the 
model of Gloucester Hall and Durham College for the southern 
and northern Benedictines Nothing more than a site and 
building was required by way of endowment, as the young 
monks, who were sent there to study under a provisor, were 
supported by the houses of the order to which they belonged 
I he site wis five acres, and the building is described m the 
letters patent “ as a fitting and noble college mansion in honour 
of the most glorious Virgin Mary and St Bernard in Northgates 
Street outside the Northgate of Oxford ’ It was suppressed 
with the Cistercian abbeys in 1539, and granted on the nth of 
December 1546 to Christ Church, Oxford, who sold it to Sir 
Ihomas Pope in 1553 for St John’s College 

Ihe college at Higham Ferrers was a much earlier design 
On the 2nd of May 1422 Henry V , in right of the duchy of 
Lancaster, “ hearing that Chicheley inllamed by the pious 
fervour of devotion intended to enlarge divine service and other 
woiks of piety at Higham Ferrers, in consideration of his fruitful 
services, often crossing the seis, yielding to no toils, dangers or 
expenses especially m the conclusion of the present final 
peace with our dearest father the king of Prance,” granted for 
300 marks (£200) licence to found, on three acres at Higham 
Ferrers, a peipetual college of eight chaplains and four clerks, 
of whom one was to teac h grammar and the other song and 
six choristers to pray for himself and wife and for Henry IV 
and his wife Mary' and to acquire the alien priory of 
Merseve in Essex late belonging to St Ouen’s, Rouen ” as endow- 
ment \ papal bull having also been obtained, on the 28th of 
August 1425, the archbishop, in the course of a visitation of 
Lincoln diocese, executed his letters patent founding the college, 
dedicating it to the Virgin, St Thomas a Becket and St I dward 
the C onfessor, and handed over the buildings to its members, the 
vicar of Higham Ferrers being made the first master or warden 
He further endowed it in 1434 with lands in Bedfordshire and 
Huntingdonshire, and his brothers, ^\llllam and Robert, ga\e 
some houses m London in 1427 and 1438 The found ition was 
closely modelled on Winchester College, with its warden and 
fellows, its grammar and song schoolmasters, but a step m 
advance was made by the misters being made fellows and so 
members of the governing body Attached was also a bede or 
almshouse for twelve poor men Both school and almshouse had 
existed before, and this was merely an additional endowment 
The whole endowment was in 1535 worth some £200 a year, about 
a fifth of that of W inchestcr College Unfortunately, All Souls 
being a later foundation, the college at Higham Ferrers was not 
affiliated to it, and so fell with other colleges not part of the 
unnersities On the i8th of July 1542 it was surrendered to 
Henry VllI , and its possessions granted to Robert Dacrcs on 
condition of maintaining the grammar school and paying the 
master £10 a year, the same salary as the headmasters of Win- 
chester and Eton, and maintaining the almshouse Both still 
exist, but the school has been deprived of its house, and the 
Fitzwilham family , who now own the lands, still continue to pay 
only £10 a year 

All Souls College was considerably later Ihe patent for it, 
dated 20th of M ly 1438, is for a warflen and 20 scholars, to be 
called “ the Warden and College of the souls of all the faithful 
departed,” to study and pray ” for the soul of King Henry VI 
and the souls of Henry V , Thomas, duke of Clarence, and all 
the dukes, earls, barons, knights, squires and other nobles and 
subjects of our father who during the time and in the service 
of our father and ourselves ended their lives in the wars of the 
kingdom of France, and for the souls of all the faithful ileparted ” 
For this, the king granted Berford s Hall, formerlv Charleston’s 
Inn, which Chichelcy’s trustees had granted to him so as to 
obtain a royal grant and indefeasible title Richard Andrews, 


the king’s secretary, like Chicheley himself a scholar of Win- 
chester and fellow of New College, was named as first warden 
A papal bull for the college was obtained on the 2ist of June 
1439, and further patents for endowments from the iith of 
May 1441 to the 28th of January 1443, when a general confirma- 
tion charter was obtained, for which £1000 (£30,000 at least of 
our money) was paid It is commonly represented that the 
endowment was wholly derived from alien priories bought bv 
Chicheley from the crown In truth, not so large a proportion 
of the endowment of All Souls was derived from this source as 
was that of New College The only alien priories granted were 
Abberbury in Oxfordshire, Wedon Pinknev in Northampton- 
shire, Romney’- in Kent, and St Clare and Llangenith in \Vales, 
all very small affairs, single manors and rectories, and these 
did not form a quarter of the whole endowment The rest, 
particularly the manor of Edgwarc, which made the fortune of 
the college, was bought from private owners Early m 1443 the 
college was opened by Chichelev with four bishops m state 
The statutes, not drawn up until the 2nd of April 1443, raised 
the number of the college to forty Like the college buildings, 
they are almost an exact copy of those of New Colltgc, mulain 
mutandis ihe college is sometimes described as being different 
from other colleges in being merely a large chantry to pray for 
the souls of the dead warriors But it was no more a chantry 
than the other colleges, all of which, like the monasteries and 
collegiate churches, were to pray for their founders’ and other 
specified souls Indeed, All Souls was more of a lay foundation 
than Its model tor while at New College only twenty out of 
seventy fellows were to study law instead of arts, philosoph) arul 
theology, at All Souls College sixteen were to be ” ” jurists ’ 
and only twenty-four ” artists ” , and while at New College 
there were ten chaplains and three clerks ncccssarilv, at All 
Souls the number was not defined but left optional, so thdt 
there are now only one chaplain and four bible clerks 

Ten days after he scaled the statutes, on the 12th of April 
1443, Chicheley died and was buiied m Canterbury cathedril 
on the north side of the choir, under a fine effigy of himself 
erected in his lifetime There is what looks like an excellent 
contemporary portrait in one of the windows of All Souls ( ollcgc, 
which IS figured in the Victoria County History for Hampshire, 
11 262 (\ I I ) 

CHICHEN-ITZA, or Chichfn, an ancient ruined city of 
Yucatan, Mexico, situated 22 m W of Valladolid Ihe name 
IS denved from that of the Itza, a tribe of the great Mayan 
stock, which formerly inhabited the city, and chicken, having 
reference probably to two wells or pools which doubtless origin- 
ally supplied the inhabitants with water and are still ,n existence 
The history of the city is unknown, though it is regarded as prob- 
able that It preserved its independence long after the Spaniards 
had taken possession of the rest of the district The are i covered 
by the rums is approximately i sq m , and other remains are 
found m the neighbouring forest (bee Central America 
Archaeology ) 

CHICHESTER OP BELFAST, ARTHUR CHICHESTER, 

Baron (1363-1625), lord-deputy of Ireland, second son of Sir 
|ohn Chichester of Raleigh, Devonshire, by Gertrude, daughter 
of Sir William Courtenay of Powderham, was born at Raleigh 
in May 1563, and was educated at Exeter College, Oxford 
He commanded a ship against the Spanish Armada in 1588, aiifl 
IS said to have served under Drake in his expedition of 1393 
Having seen further service abroad, he was sent to Ireland at 
the end of 1598, and was appointed by the earl of Essex to the 
governorship of Carrickfergus W hen Essex returned to F ngland, 
Chichester rendered valuable service under Mountjoy in the 
war against the rebellious carl of Tyrone, and in 1601 Mountjoy 
recommended him to Cecil m terms of the highest praise as the 
fittest person to be entrusted with the government of Ulster 
On the 15th of October 1604 Chichester was appointed lord- 
deputy of Ireland He announced his policy in a proclamation 
wherein he abolished the semi-feudal rights of the native Irish 
chieftains, substituting for them fixed dues, while their tenants 
were to become dependent “ wholly and immediately upon his 
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majesty ” Tyrone and other Irish clan chieftains resented this 
summary interference with their ancient social organization, 
and their resistance was strengthened by the ill-advised measures 
against the Roman Catholics which Chichester was compelled 
to take by the orders of the English ministers He himself was 
moderate and enlightened in his views on this matter, and it 
was through his influence that the harshness of the anti-Catholic 
policy was relaxed in 1607 Meantime his difficulties with the 
Irish tribal leaders remained unsolved But in 1607, by “ the 
flight of the Earls ” (see O’Neill), he was relieved of the presence 
of the two formidable Ulster chieftains, the earls of Tyrone and 
lyrconnell Chichester’s policy for dealing with the situation 
thus created was to divide the lands of the fugitive earls among 
Irishmen of standing and character , but the plantation of 
Ulster as actually carried out was much less favourable and 
just to the native population than the lord -deputy desired 
In 1613 Chichester was raised to the peerage as Baron Chichester | 
of Belfast, and in the following year he went to England to give 
an account of the state of Ireland On his return to Ireland he 
again attempted to moderate the persecuting policy against 
the Irish Catholics which he was instructed to enforce, and 
although he was to some extent successful, it was probably 
owing to his opposition to this policy that he was recalled in 
Novembei 1614 The king, however, told him “ You may rest 
assured that you do leayc that place with our \ery good grate 
and acceptation of your services ” , and he was given the post 
of lord-treasurer of Ireland After h\mg m retirement for some 
years, Chichester was employed abroad in 1622 , m the following ! 
year he became a member of the privy council He died on the 
19th of February 162 <5 and was buried at Carrickfcrgus 

Lord Chichester married Lcttice, daughter of Sir John Perrot 
and widow of Walter Vaughan of Golden Grove He had no 
children, and his title became extinct at his death The heir 
to his estates was his brother Sir Edward Chichester (d 1648), 
governor of Carnckfergus, who in 1625 was created Baron 
Chichester of Belfast and Viscount Chichester of Carrukfergus 
J his nobleman’s eldest son Arthur (1606-1675), distinguished 

himself as Colonel Chichester in the suppression of the rebellion 
of 1641, was created earl of Donegall in 1647, and was succeeded 
m his titles by his nephew, whose great-grandson, Arthur, 5lh 
earl of Donegall, was created Baron Fisherwxk m the peerage 
of Great Britain (the other family titles being m the peerage of 
Ireland) m 1790, and earl of Belfast and marquess of Donegall 
m the peerage of Ireland in 1791 I he present marquess of 
Donegall is his descendant 

Set S R Gardmtr m Did \at liiof^ and Htsion of England 
160-^-1643 (london, i88j) , Tyius Moryson History of Ireland 
Jj,i4<^-/6oj (Dublin 1735) (R J M ) 

CHICHESTER, a city and mumcipLl borough in the Chit hosier 
parliamentary div ision of Sussex, England, 69 m S S from 
I ondon by the London, Brighton & South Coast railway Poji 
(lyoi) 12,224 It lies m a phm at the foot of a spur of the South 
Downs, a mile from the head of Chichester H irbour, an inkt 
of the English Channel Ihe cathedral church of the Hol\ 
Trinity was founded towaids the close of the iith ccntur\ , after 
the see had been removed to ChuhesUr from Selse> m 1075 
Ihe first church was consecrated in 1108, but fires in 1114 and 
1187 caused building to continue steadiH until the close of the 
13th century Bishop Rilpli I^uffa (1091-1123) was the first 
great builder, and was followed b> Seffrid II (1180-1204) 
Norman work appears in the nave (arcade and triforium), choir 
(arcade) and elsewhere , but there is much vtry beautiful 
Early h nglish work the chon above the arcade and the eastern 
part being especially fine The na^e is remarkable m liaMiig 
double aisles on each side, the outer pair being of the i tth centur\ 
Ihe church is also unique among English cathedrals in the 
possession of a detached campanile, a massi\e and beautiful 
Perpendicular structure with the top storev octagonal The 
principal modern restorations are the upper part of the north- 
west tower, which copies the Early English work of that on the 
south-west, and the fine central tower and spire, which had 
been erected at different periods in the 14th centurt, but col- 


lapsed, doing little damage to the fabric, in 1861 Under the 
direction of Sir Gilbert Scott and others tin v were reconstructed 
I with scrupulous care in preserving the original plan 1 he Ladv 
chapel at the east end is in the mam early Decorated, but greatly 
restored , the library is a fine htc Norman vaulted room , the 
cloisters are Perpendicular and well restored , and the bishop’s 
palace retains an Early 1 nglish chapel Ihe cathedral is 393 ft 
long within, 131 ft across the transepts, and 90 ft across the 
nave with its double aisles The height of the spire is 277 ft 

At the junction of the four mam streets of the town stands 
the maiket cross, an exquisite octagonal structure in ornate 
Perpendicular style, built by Bishop Story, c isoo, pcrhips the 
finest of Its kind in the United Kingdom Ihe hospital of St 
Mary was founded m the 1 2th century, but the existing buildings 
are in a style transitional from Early English to Decorated 
Its use as an almshouse is mamUiined Other ancient buildings 
tre the churches of St Olave, in the construi tion of which Rom in 
materials were used , and of St \ndrew, where is the tomb of 
the poet William Collins, whose memorial with others b\ the 
sculptor Flaxman is m the cathedral , the Guildhall, formerly 
a (jrey Friars’ chapel, of the 13th century , the ( anon Gate 
leading into the cathedral close, and the \icars College The 
city retains a great pirt of its ancient walls, which ha\e a circuit 
of about a mile and a half, and, at least m part, folloyv the lint 
of Roman fortifications The principal modern buildings, 
besides churthes and chapels are the council house corn 
exchange, market house, anil museum of the Chichester 1 itiriry 
Society The grimmir school w is founded in 1497 by Bishop 
Storv^ There is a large cittk market, and the toyyn has a con 
siderabk agiicultural trade, with brewerus and tanneries A 
canil connects with Chichester Harbour The diocese includes 
the whole county of Sussex except a feyv parishes, with \ery 
small jiortions of Kent and Surrey The municipal borough is 
under a mu or, six aldermen and eighteen councillors Art i, 
1538 acres 

The Romano-Bntish town on this site w is perhaps Regnuin 
or Regni Many’’ inscriptions, pottery, loins, ^Ci , haac been 
found, and part of the medley al yyalls contain a Romtn cate 
An interesting inscription from this site is preseretd it Goodwood 
Situated on one Roman road m direct connexion yyilh I ondon 
and another leading from cist to yyest. Chichi ster (Cis^areadn , 
Cice^tre) remained of consult 1 able importance under the South 
Saxon kings In 967 King 1 dgar estibhshed a mint here 
Though Domesday Book spetks of one hundred and forty -two 
burgiiges in hhiiluster and a charter of Henry I mentions the 
[ borough, the earliest extant charter is thit granted In Stephen, 
confirming to the burgesses their customs and rights of the 
' borough and gild merchant as they had them in the time of his 
grandfather Ihis yy u confirmed by Henry II Under Henry 
HI the fee firm rent was £38, los , but this yy as reduced by a 
charter of 10 I dyy ird II to £36, the customs of wool, hides and 
skins lieing reseryed to the king Edward III ihnctcd tliat 
the Sussex county court should be hi Id at ( hichester, ind this 
yvas confirmed in the folloyymg year C onfirmitions of the 
prcMous eha*-lers weie also grantid In I ihyard III , Richard II , 
Hi my \I, rjyy ml I\ , irul Henry \ II , who gaye the mayor 
and citizens cogni/imi of all kinds of pleas of assize touching 
lands and hereditaments of freehold tenure A court ket, court 
of record ind bailiffs court of liberties still exist The charters 
yyere also confirmed In Henry Mil , Edward M, Philip and 
AI iry , ind Elizabeth In 1604 the city yyas incoqioratcd under 
a miyor and aldermen Since 120;, \yhcn it fiisi n turned a 
member, Chichester has been regularly represented in parliament 
Throughout the middle igcs Chichester was a place of grt it 
commercial import inci, Edward 111 establishing a wool stijile 
here in 1348 Fairs were granted by Henry I and Henry \ 11 
I'uller mentions the Wednesday market as being f imous for 
corn, while Camden speaks of that on Saturday is the greitest 
for fish in the county The markets and i f iir on the 20th of 
October are still held 

See V utoi ta Conut\ Histor\ Susux Alexander Hay Hidor\ of 
Chu hestcr ((. hichi sti 1 1 804) 
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CHICKAMAUGA CREEK, a small tributary of the Tennessee 
nver, which it joias near Chattanooga, Tennessee, USA It 
gives Its name to the great battle of ( hickamauga in the American 
Civil War, fought on the i9th-2oth of September 1863, between 
the Federal army of the Cumberland under Major-General 
W S Rosccrans and the Confederate army under General 
Braxton Bragg For the general operations of Rosecrans’ army 
in 1863 see American C ivil War A successful war of manoeuvre 
had brought the army of the Cumberland from Murfreesboro 
to Dei herd, Tenn , and Bragg’s army lay on the Tennessee at 
and abov e Chattanooga Rosecrans was expected by the enemy 
to manceuvre so as to gam touch with the Union forces in the 
upper Fi nnessee valley, but he formed an entirely different plan 
of operations One part of the army demonstrated m front of 
Chattanooga, and the mam body secretly crossed the river about 
Stevenson and Bridgeport (September 4th) Ihe country was 
mountainous, the roads few and poor, and the Federals had to 
take full supplies of food, forage and ammunition with them, 
but Rosei rans was an able commander, his troops were m good 
hands, and he accepted the risks in\ ol ved 1 hese were intensified 
by the want of good maps, and, m the ent, at one moment the 
army was pi iced m 1 position of great danger A corps under A 
McD McCook moved south-eastward across the ridges to Alpine, 
another under Thomas marched via Irenton on MtLemore’s 



Cove The presence of Feder il masses in Lookout Valley caused 
Bragg to abandon ( halt inoogi at once and the object of the 
manceuvre was thus aci omplished , but owing to the want of 
good m ips the Union irmv was at the same time exposed to 
great dinger The head of Thomas’s column was engaged at 
Dug Gap, on the nth, igainst the flink guird of Bragg’s arm\ , 
and at the time Mc( ook was f ir away to the south, and Critten- 
den s corps, which had OKujned Chattinooga on the 9th, was 
also at a distance Thomas was isolated, but Rosecrans, like 
every other commander under whom he served, pi iced un- 
bounded confidence in his tenacity, and if Bragg was wrong in 
neglecting to attack him on the i jvh, subsiquent events went far 
to disarm criticism By the i8th of September Rosecrans hid 
it last collected his army on Chick xmauga Creek covering Chat- 
tanooga But Bragg had now received heavy reinforcements, 
and lay, concentrated for battle, on the other side of the Creek 
The terrain of the battle of Chickamauga (ipth-zoth of 
September) had little influence on its course Both armies lay 
in the plain, the two lines roughly pirallel Bragg’s intention 
was to force his attai k home on Rosecrans’ left wing, thus cutting 
him off from Chattanooga and throwing him back into the 
mountain country whence he had come On the 19th a serious 
action took place between the Confederate right and Rosecrans’ 
left under Thomas On the 20th the real battle began The 
Confederates, m accordance with Bragg’s plans, pressed hard 
upon Thomas, to whom Rosecrans sent reinforcements One 
of the divisions detached from the centre for this purpose was 
by inadvertence taken out of the first line, and before the gap 


could be filled the Confederate central attack, led by Longstreet 
and Hood, the fighting generals, of Lee’s army, and carried out by 
veteran troops from the \irginian battlefidds, cut the Pederd 
army in two McCook’s army corps, isolated on the Federal 
right, was speedily routed, and the centre shared its fate Rose- 
trans himself was swept off the field in the rout of half of his 
army But Ihomas was unshaken He re-formed the left wing 
m a semicircle, and aided by a few fresh brigades from Rossville, 
resisted for six hours the efforts of the whole Confederate army 
Rosecrans m the meantime was rallying the fugitives far to the 
rear near Chattanooga itself The fury of Bragg’s assault spent 
itself uselessly on the heroic divisions under Ihomas, who 
remained on the field till night and then withdrew m good order 
to Rossville Here he remained on the 21st, imposing respect 
upon the victors On the 22nd Rosecrans had re-established 
order, and Ihomas fell back quietly to Chattanooga, whither 
Bragg slowly pursued P'or the subscejuent events of the campaign 
see Chattanooca Ihe losses m the battle bear witness to a 
seventy m the fighting unusual even m the American Civil War 
Of 70,000 Confederates engaged at least 18,000 were killed and 
wounded, and the Pederals lost 16,000 out of about 57,000 
The battleheld has been converted intaa national park, and was 
used during the Spanish American War (1898) as a place of 
mobilization for the U S volunteers 

CHICKASAWS, a tribe of North American Indians of Musk- 
hogean stock, now settled m the western part of Oklahoma 
Their former range was northern Mississippi and portions of 
Tennessee According to their own tradition and the evidence 
of philology, they aie closely connected with the Creeks and 
( hoc^^aws , and they believe that they emigrated with these 
tribes from the west, crossed the Mississippi, and settled in the 
district that now forms the north-east part of the state of that 
name Here they were visited by dc Soto m 1540 Prom the 
first they were hostile to the French colonists With the English, 
on the other hand, their relations were more satisfactory In 
I 1786 the}' made a treaty with the United States , and m 1793 
they assisted the whites in their operations against the Creeks 
In the early years of the 19th century part of their territory 
was ceded for certain annuities, and a portion of the tribe 
migrated to Arkansas, and m 1832-18^4, the rem under, 
amounting to about 3600, surrendered to the United States the 
6,442,400 acres of which they were still possessed, and entered 
I into a treaty with the Choctaws for incorporation with that tribe 
In 1855, however, they effected a separation of this union, with 
which they had soon grown dissatisfied, and by payment to 
tne Choctaws of $150,000 obtained a complete right to thtir 
present territory In the Civil War they joined the Confederates 
ind suffered m conscqucni e , but their rights were restored by 
the treaty of 1865 In 1866 they surrendered 7,000,000 acres , 
and in 1873 they adopted their former slaves They had an 
independent government consisting of a governor, a sinate, 
and a house of rep^esent^tlves , but tribal government virtually 
ceased in 1906 The C hickasaws of pure or mixed blood numbert d 
4826 in 1900, and with thi fully admitted “ citizens,” t e the 
freed slaves and adopted whites, the whole nation amounted to 
some 10,000 

See Handbook of American Indians ^Washington IQ07) 

CHICKASHA, a city and the county-seat of Grady county, 
Oklahoma, USA, near the Washita river, about 45 m S S W 
of Oklahoma city Bop (1900)3209, (1907) 7862 (1043 of negro 
descent), (igro) 10,320 Chickasha is served by the St Louis 
& San P'rancisco, the Chicago, Rock Island & Pacific and the 
Oklahoma Central railways II is the trade centre of a very 
fertile section of the Washita Valley, whose principal products 
are Indian corn, cotton, fruits and vegetables and livc-stocJc 
The city has various manufactures, including flour, cotton-seed 
oil, lumber, furniture and farm implements (hickasha was 
founded m 1892 and was chartered as a city in 1899 

CHIOKEN-POX (Syn varicella, a Low Latin diminutive of 
variola), a specific contagious disease characterized by an 
eruption of vesicles m the skin The disease usually occurs in 
epidemics, and is one of childhood, the patients being generally 
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between two and six years old The incubation period is from 
ten to fifteen days , there are practically no prodromal symptoms, 
the only indication being a slight amount of fever for some 
twenty-four hours, after which the eruption makes its appearance 
A number of raised red papules appear on the trunk, eithtr on 
the back or chest , in from twelve to twenty-four hours these 
develop into tense vesicles filled with a clear fluid, which in 
another thirty-six hours or so becomes opalescent During the 
fourth day these vesicles dry and shrivel up, and the scabs fall 
off, leaving as a rule no scar Fresh spots appear during the first 
three days, so that at the end of that time they can be seen 
in all stages of growth and decay The eruption is most marked 
on the chest, but it also occurs on the face and limbs, and on the 
mucous membrane of the mouth and palate Ihe temperature 
begins to fall after the appearance of the rash, but a certain slight 
amount may persist after the disappearance of all symptoms 
It rarely rises above 102“ I" Ihe disease runs a very favourable 
course in the majority of eases, and after effects are rare One 
attack docs not eonfei immunity, and m numerous oasts one 
individual has had three attacks The diet should be light, 
and the patient should be prevented from scratching the spots, 
which would lead to ulceration and scarring After the first 
few days tlure is no necessity to confine the patient to lied 
In the large majority of cases, it is easy to distinguish the disease 
from smallpox, but m certain patients it is very difficult The 
chief points in the difftrenlul diagnosis are as follows (i) In 
( hicken-pox the nsh is distributed chiefly on the trunk, and 
kss on the limbs (2) Suuu of tin \tsi(ks iro oval, whereas m 
smallpox thc\ arc always hemispherical They irc also more 
suporfvial, and have not it the outset the hard shottv feebng 
of the more virulent disease (3) Ihc vesuks attain their full 
growth within tv-elvi to twenty -four hours (4) Ihe pustules 
arc usually monocular (s) Ihere is no prodromal period 
CHICLANA, or ( hrlana df la Fronilra, a town of southern 
Spxin, in the province of ( adiz, 12 m by rail SF of Cadiz 
Fop (igoo) 10,868 Chiclana occupies a fertile valley, watered 
by the river I irio, and sheltered, on the north and south, by 
low hills covtred with vines and plantations It faces the gulf 
of Cadi/, 3 in W' , md, from its mild climate and pleasant 
surroundings, is the fivouritc summer residence of the richer 
( adiz meixhants , its hot mineral springs also ittrait many 
visitors In the ncighbourhord are the Roman rums of ( hiclana 
la Vieja the town of Medina Sidonn (f/t'), and, almut m S , 
the hittleheld of llarrosi, wlierc tiie Ilritish under Sir Thomas 
(irvham (Lord lyntdoeh) defeited the French under Marsh el 
\bctor, on the ^th of March iSir 
CHICOPEE, a ( itv of Hampden county, Massachusetts, USA, 
situated on the L side of the Connecticut river, at the mouth 
of the ChuopLc n\er, immediately N of Springfield Pop 
ti8f)o) i4,oso , (1900) 10 107, of whom 81 jo were foreign born 
(1910, ccnsis) 25,401 Chuopee is served bv the Boston & 
Mainv. railwa I lie luy, wiiich h.s ai area of about 25 
sq m , contains fi»e villages, Chicopee Center, Chicopee hills, 
\\ ilUmansctt, lairvitw and \ldcnville Chicopee Falls lies on 
both sides of the Chicopee river, whuh fills some 70 ft in less 
than j m and furnishes valuable power for manuf ictorics The 
most importint products are cotton goods (two large factories 
having, together, about 200,000 spindles), fire-arms (especially 
the Stevens rifles), tools, rubber and clastic goods, sporting 
goods, swords, automobiles and agricultural implements Here, 
too, IS a bron/e statuary foundry, in which some of the finest 
monuments, bronze doors, &c , m the country have been cast, 
including the doors of the Capitol at Washington The bronze 
casting industry here was founded by Nathan Peabody Ames 
(1803-1847), who was first a sword-maker and in 1836 began 
the manufacture of cannon and church bells The total value 
of the city’s fac tory product m 1905 was $7,715,653, an increase 
of 43 2 % m five years 1 here is a public library The muni- 
cipality owns and operates the water-works system and the 
electric ligliting plant Chicopee was settled about 1638, was 
set off from Springfield as an independent township in 1848, 
and was chartered as a city in 1890 Chicopee Falls was the 
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home of Edward Bellamy The name of the city is in Indi ui 
word meaning “ cedar- tree ” or “ birch-bark place ” 

CHICORY rhe ihirory or succory jilint, Cuhormm Jnlybus 
(natural order, Cornpositae), in its wild state is i native of Great 
Britain, occurring most frtqucntlv in dry chalky soils, and bv 
road-sides It has a long fleshy tap-ro(jt, 1 rigid branching hairv 
stem rising to a height of 2 or 3 ft — tlu leaves around the base 
being lobed and toothed, not unlike those of the dandelion 
The flower heads are of a bright blue colour, few in number, and 
measure nearly an inch and a half across Chicory is lultivated 
much more extensively on the continent of Furopc— in Holland, 
Belgium, France and Ciermatn —than m Great Britain and 
as a cultivated plant it has three distinct applications Its nxits 
roasted and ground aie used as a substitute for, adulterant of, 
or addition to coffee , both roots and leaves are employed as 
salads, and the plant is grown as a fodder or heibage ( rop 
which is gicedily lonsumed by tattle In Great Bntam it is 
chiefly in its first tapaeitv, m connexion with coffee, that t hicory 
IS employed A large proportion of the chicory root used for 
this purpose is obtained from Belgium and other neighbtjunng 
contmental countries hut a considerable quantity >s tullivated 
in England, thicflv m \ orkshire hor the preparation of < hicorv 
the older stout white roots are selected, and aftei washing thev 
are sliced up into small pieces and kiln-dricd In this eondition 
the material is sold to the chicory roaster, by whom it is masted 
till It issumes a deep brown colour afterwards when ground 
it IS in cxtenial eharactcrislies verv like coffee, but is destitute 
of Its pleasing aromalie odour Neither does the loasted chicory 
possess any tract of the ilkiloid caffeine whith gives their 
peculiar virtues to toffee and tea The fart, however, thit for 
over a hundred years it has lieen sutccssfully used as a suli- 
stitute for or recognized atldition to coffee while m the meantime 
innumerable other substances have licen tried for ihe same pur- 
pose and abandoned, indicates that it is agreiable anti Iu*-mless 
It gives the coffee additional colour, bitiemcss and body It is at 
least m very extensive and general use , and in Belgium especi- 
ally Its infusion is Jargelv tlrunk as an independent lx,verage 
ilie blanchtd leavts are much esteemed bv the lunch as a 
winter salad known by the name of Harbe de rapitan When 
intended for winter use, chit tiry’^ is sown in May' or June, commonly 
m drills, and the plants are thinned out to 4 in apart If at 
first the leavts grow ven strong, they are cut off, ptrhips in 
the middle of August ibt/ut an inch fiom the ground so ■'s to 
promote the prodiution of new leaves, and check the formation 
of Hower-stems About the bt ginning of Ottober the pi ints 
ire raised from the bortkr and all the lirgt leivcs cut off the 
loots are also shortened and thev are tht n planted prettv closelv 
U^ether in boxes filled with ruh light mould and w itered when 
needful When frost tomes im the boxes \rc protected bv any 
kind of litter ind haulm \s the silad is w \ntcd, thev are le- 
inoved into some pUce having a moderately increased temper i 
lure, ami where there is no light Eveh box aftoids two crops 
of blanched leaves and these ire reckoned fit for cutting when 
ibout 6 in long -Vnother mode of obtaining the voting k ives 
of this plant in winter is to sow seeds iii i bed of light rich mould 
or m boxes m a he it of from ’ to 60 \ givang a gentle w ttt nng 
as reijuired The leaves will he fit to be cut in a fortnight if ter 
sowing, and the plants will afford a second crop 

In Belgium a vanetv of t hicorv ( died M ttloe/ is much pre- 
ferred as a sihd to the Fremh Barht de capucni Ihe seeds 
ire sown and the plants thinned out like those of the ordinary 
sort They are cventuallv planted m light soil, in succession 
trom the end of Octolier to 1 1 bruarv at the Ixittom of trenches 
a foot or more in depth, and tovered ovti w'lth from 2 to ^ ft 
of hot stable manure In a month or six weeks, according to 
the heat applied thi he ids are fit for use and should be (ut 
liefore they rea< h the manure The plants might eisih be forced 
m frames on a mild hot-bed, cr m a mushroom-house, in the same 
wav as sea-kale In Belgium the fresh roots arc boiled and eaten 
with butter, and throughout the Continent the roots arc stored 
for use as salads during winter 
See also Endivf (Ctchonuni endti ta) 
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CHIDAMBARAM, or Chedumbrum, a town of British India, 
in the South Arcot district of Madras, 7 m from the coast and 
151 m S of Madras b> nil Pop (1901) 19,909 Ihe pagodas 
at Chidambaram are the oldest in the south of India, and portions 
of them are gems of irt Here is supposed to ha\e been the 
northern frontier of the ancient Chola kingdom, the successive 
capitals of which were Un\ur on the (auvery, Combaconum 
and Tanjore The principal temple is siered to Si\a, and is 
said to ha\e been rebuilt or enlarged by a Icpei emperor, who 
came south on a pilgrimage and was cured by bathing in the 
temple tank upwards of 60,000 pilgrims visit the temple every 
December It contains a “ hall of a thousand pillars,” one of 
numerous such halls in India, the exact number of pillars in 
this case being 984 , each is a block of solid granite, and the 
roof of the principal temple is of coppcr-gilt Three hundred 
of the highest-caste Brahmins live with their families within 
the temple enclosure 

CHIEF (from Fr chef, head, Lat caput), the head or upper 
part of anything, and so, m heraldry, the upper part of the 
escutcheon, occupying one -thud of the whole When applied 
to a leading personage a head man or one having the highest 
authority, the term chief or chieftain (Med Lat capttanus, 
0 hr r/iiTf/fl/iic) IS principallv confined to the leader of a dan or 
tribe Ihe phrase “in chief (Med Lat in capite) is used m 
feudal law of the tenant who holds his fief direct from the lord 
paramount (sec Feodmism) 

CHIEMSEE, also called Bavrisches Mffr thelaigest lake m 
Bavaria, lying on a high plateau 1600 ft above the sea, between 
the livers Inn (to which it drams through the AI7) and Salzach 
W ith a length of 6 and a breadth of 9 m , it has an area of about 
"53 s(| m , and contains three islands, Herrenworth, Frauenworth 
and Krautinscl The first, which has a ciicumftrcnee of 6} m 
and is beautifully wooded, is remarkable for the romantic castle 
which I mils II of Bav iiia erected here It was the seat of i 
bishop from 1215 to 1805, and until 1803 contained a Benedictine 
monastery The shores of the lake are flat on the north and south 
sides, but Its other banks are flanked by undulating hills, which 
(ornmand beautiful and extensive views Ihe wateis arc clear 
and It IS well stocked wth trout and carp , but the fishing rights 
are strictly preserved Steamers ply on the lake, and the railway 
from Rosenheim to Salzburg skirts the southern shores 

CHIENG MAI, the capital of the Lio state of the same name 
and of the provincial div ision of Siam called Bayap, situated in 
9()° o' r , 18° 46' N I he town, enclosed by massive but decay ing 
walls, lies on the right bank of the river Me Ping, one of the 
branches of the Me Nam, in a plain 800 ft above sea-lev cl, 
surrounded by high, wooded mountains It has streets mtersec t- 
ing at right angles, and an enceinte within which is the palace 
of the C luu), or hereditary chief The cast and west banks of the 
riv cr ire connected by a fine tc ik bridge I he American Presby - 
tcrian Afission, csUblished here 111 1867, has a laigc number of 
converts and luus done miuh good educational work thieng 
Mai, which the Burmese have corrupUd into Zimme, by whitli 
name it is known to manv Furopeans,has long been an imjxirtant 
trade centri, resorted to bv Chinese merchants from the north 
and east, and by Burmese, bhans and Siamese from the west and 
south It IS, moreover, the centre of the teak trade of Siam, m 
which many Burmese and several Chinese and European firms 
arc engaged The total v ilue of the import and export trade 
of the Bayap division amounts to about £2,500,000 a year The 
Siamese high commissioner of Bayap division has his head- 
quarUrs m Chieng Mai and though the hereditary chief continues 
as the nominal ruler, as is also the case m the other Lao states 
of Nan, Pri^, Lampiin, Napawn I impang and lern, which make 
up the division, the gov ernment is entirely in the hands of that 
official and his staff Ihe government forest department, 
founded m 1896, has done good work m the division and the 
conservator of forests has his headquarters in Chieng Mai 
Ihe headquarters of an army division aie also situated here 
A British consul resides at Chieng Mai, where, m addition to the 
ordinary law courts, there is an international court having 
jurisdiction in all cases m which British subjects are parties 


The population, about 20,000, consists mainly of Laos, with many 
Shans, a few Burmese, Chinese and Siamese and some fifty 
Europeans Hill tribes (Ka) inhabit the neighbouring mountains 
in large numbers 

Chieng Mai was formerly the capital of a united Lao kingdom, 
which, at one time independent, afterwards subject to Burma 
and then to Siam, and later broken up into a number of states, has 
finally become a provincial division of Siam In 1902 a rising 
of discontented Shans took place m Bayap which at one time 
seemed serious, several towns being attacked and Chieng Mai 
Itself threatened The disturbance was quelled and the malcon- 
tents eventually hunted out, but not without losses which in- 
cluded the commissioner of Pr^ and a European officer of 
gendarmerie 

CHIERI, a town and episcopal see of Piedmont, Italy, in the 
province of Turin, 13 m S E by rail and 8 m bv road from the 
town of Turin Pop (1901) 11,929 (town), 13,803 (commune) 
Its Gothic cathedral, founded in 1037 and reconstructed in 1405, 
is the largest in Piedmont, and has a 13th century octagonal 
baptistery Chieri was subject to the bishop of lurin in the 9th 
and loth centuries, it became independent m the nth century 
In 1347 it submitted voluntarily to Count Amedcus VI of Savoy 
to save Itself from the marquis of Monferrato, and finally came 
under the dominion of Savoy' in the 16th century In 1785 it 
was made into a principality of the duke of Aosta It was an 
early centre of trade and manufacluie and in the middle of 
the t5th (entury produced about 100,000 pieces of cotton 
goods per annum 

Sec I ( ibrano Delh stone di Chnn (\uim 

CHIETI, a city of the Abruzzi, Italy, the capital of the province 
of Chieti, and the seat ol an archbishop, 140 m L N E of Rome 
by rail, and 9 m W of C astellammarc Adriatico Pop (1901) 
26,368 It is situated at a height of 1083 ft above sia-lcvel, 

3 m from the railway station, from which it is reached by an 
elec trie trarnwav It commands a splendid v levv of the Apennines 
on every side except the cast, where the Adriatic is seen It is 
an active modem town, upon the site of the ancient Ttale 
Marructnorum iqv), with woollen and cotton manufactories 
and other smaller industries The origin of the sec of Chicti dates 
from the 4th century, S Justmus being the first bishop Ihe 
cathedral has been spoilt by restoration, and the decoration of 
the exterior is incomplete, the Gothic campanile of 1335 is, 
however, fine The cathedral possesses two illuminated missals 
( lose by is the town hall whicli contains a small pic ture gallery, 
in which, m 1905, was held an important exhibition of ancient 
Abruzzese art The cle Laurentns f imily possesses a private 
collection of some importance lo the north of Chieti is the 
octagonal church of S Maria del 1 ncaglio, erected in 1317, whic h 
IS said (without reason) to stand upon the site of a temple of 
Diana Ihe order of the Iheatines, founded in 1524, takes its 
name from the city Under the I ombards ( hieti formed part 
of the duchy of Benevento , it was destroyed by Pippin in 801, 
but was soon rebuilt and became the seat of a count The 
Normans made it the capital of the Abruzzi 
CHI-FU, ( HEtoo, or \ FN-i*Ai (as it is called by the natives), 
a seaport of northern China, on the southern coast of the (iiilf 
of Chih-li, m the province of Shan-tung, near the mouth of the 
Yi-ho, about 30 m E of the city of Teng-chow-fu It was 
formerly quite a small place, and had only the rank of an un- 
walled village, but it was chosen as the port of Teng-ehow, opened 
to foreign trade in 1858 by the treaty of Tientsin, and it is now' 
the residence of a Tao-t'ai, or mtendant of circuit the centre ot 
a gradually increasing commerce, and the seat of a British 
consulate, a Chinese custom-house, and a considerable foreign 
settlement The native town is yearly extending, and though 
most of the inhabitants are small shop-keepers <ind coolies of the 
lowest class, the houses are for the most part well and solidly 
built of stone The foreign settlement occupies a position 
between the native town and the sea, which neither affoids a 
convenient access for shipping nor allows space for any great 
extension of area Its growth, however, has hitherto been 
steady and rapid Various streets have been laid out, a large 



CHIGI-ALBANI 

hotel erected for the reception of the visitors who resort to the 
place as a sanatonum m summer, in<l the religious wants of the 
community are supplied by a Roman Catholic and a Protestant 
church Though the harbour is deep and extensiv e, and possessed 
of excellent inchorage, large vessels have to be moored at a 
considerable distance from the shore ( hi-fu has continued to 
show fair progress as a place of trade, but the totil volume is 
inconsiderable, having regaid to the area it suppln^ In 1880 
the total exports and imports were valued at £ 2 ,^ 24 , 000 , in 
i8q 9 they amounted to £4,228,000, and in 1904 to £4,909,908 
In 1895 there entered the port 905 vessels representing a tonnage 
of 835,248 tons, while in 1905 the number of vessds had risen to 
1842, representing a tonnage of 1,493,514 tons The imports 
are mainly woolkn and cotton goods, iron and opium , and the 
exports include bean cake, bean oil, peas, raw silk, straw-braid, 
walnuts, a coarse kind of vermicelli, vegetables and dried fruits 
Communication with the interior is only by roads, which are 
exticmely defective , and nearly all the traflic is by pack animds 
From Its healthy situation and the (onvenicnce of its anchor igc, 
(hi-fu has become a favounte rendezvous for the fleets of the 
Furopean powers in Chinese waters, and consequently it has 
at times been an important loaling station U lies in close 
proximity to Korea, Port Arthur ind Wei-iiai-VVci, and it 
shared to some extent in the excitement to which the military 
and nayal operations in these quarters gave rise The ( hi-fu 
convention was signed here in 1876 by Sir Thomas Wade and 
Li-Hung-Chang 

CHIGI-ALBANI, the nami of 1 Rom in princely famil} of 
Sienese extraction dcsctndid Irom the counts of Ardcnghcsca 
I he earliest .luthentic mention of them is in the 13th century, 
ind they first became famous in the person of Agostino Chigi 
(d 1520), an immensely rich banker who built the pilace and 
girdens afterwards known is the harnesini, decorated by 
Raphael, ind was noted for the splendour of liis entertainments 
Pope Julius If made him practnallv his finance minister and 
gave him the privilege of quirtering his own (Della Rovere) 
arms with those of the Chigi b ibio ( higi on being made pope 
(Alexander VI 1 ) in 1655, conferred the Roman patriditeon his 
1 imily, and created his nephew Agostino prince of Farncse and 
duke of Ari((ia, and the emperor Leopold I created the latter 
Neichsfunt (prince of the Holy Romm Empiie) in 1659 In 
1712 the family received the dignity of hereditary' marshals of 
the Chunh and guardians of the conclaves, whi( h gaM them a 
very great importance on the death of everv pope On the 
marnagt m 1755 of another Agostino Chigi (1710-1769) with 
(jiiilia Alb mi, heiress of the Albani, a Venitian patrician family, 
said to be of Albanian origin, her name was added to that of ( higi 
The family owns large estates at Siena 

See A \on 't( tiinont (te<!(ftuht( dir '^tadt limn col in (Bcilin 
i8e)8) ilmanaih de (totlui 

CHIGWELL, a parish and residential district in the Epping 
parliamentary division of Essex, bngland, with stations 
(( higwell Lane and Chigwell) on two branihes of the Cjreat 
Eastern 1 ail way, 12 m NT from London Pop (1901) 2508 
The old village church of St Marv, principally Perpt nciicular, 
has a Norman south door The village lies in a brinth of the 
Roding valley, fragments of Hainault Forest lying to the south 
and east, bordering the village of Chigwell Row The village of 
( higwell appears in the Domesday survev 1 he pleasant scentiv 
of the neighbourhood, which attracts laige numbers both of 
v'lsitors and of residents from I ondon, is described in Dickens’s 
novel, Barnahv Rudge, and the King’s Head Inn Dickens’s 
“ Maypole,” still stands The old grammar school, founded bv 
Samuel Ilarsnett, archbishop of York (d 1631), whose fine 
me morial brass is in St Mary s c hurch has become one of the 
minor modern institutions of the English public school type 
William Penn attended school at Chigwell from his home at 
Wanstead 

CHIH-LI (‘Direct Rule”), the metropolitan proamce of 
China, in which is situated Peking, the capital of the empire 
It contains eleven prefectural cities, and occupies an area of 
58,950 sq m 'Ihe population is 29,400,000, the vast majoritv 
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of whom are resident in the plain country ihis province forms 
part of the great delta plain of China proper, 20 000 sq m ot 
which are within the provincial boundaries , the remainder of 
the territory consists of the mountain ranges which define its 
northern and western frontier Ihe plain of Chih-li is formed 
principally bv detritus deposited liv the Pei ho and its trilnituv 
the Hun-ho ( ‘ niiidely riv'cr ), otherwise known as the \ ung 
ting-ko, and other streams having their sources in mountains ot 
Shan-si and other ranges It is bounded 1 bv the Gulf of 
(hih-li and Shan-tung, and S bv Shan-tung and Ho n in The 
proportion of Mahommedins among the population is very 
large In Peking then ire said to be as many as 20,000 Mahorn- 
medan families, and m Pao-ting bii the capital of the province, 
there are afxiut 1000 followers of the prophet Ihe extremes of 
heat and cold in Chih-li arc very markc d During the months of 
De'cember J inuary and bebruiry tin rivers are frozen up, and 
even the (nilf of f hih-li is fringtd with a broad border of lec 
There are four rivers of some importance in the province the 
Peiho, with the Hun-ho, which rises in the mountains in Mongolia 
and, flowing to the west of Peking forms a junction with the 
Peiho at Tientsin , the Shang >i-ho, whah rises m the mount uns 
on the north of the prov inee of Shan-si and takes a south c isterly 
course as far as the neighbourhood of Ki ( how, from which point 
It tiencls north-east and eventuallv joins the Hun-ho some 15 m 
ibove Tientsin the Pii to ho, which rises in Shan si, and after 
lunning a parallel course to Shang-si ho on the south empties 
Itself in the same way into the Hun-ho and the Lan ho whic h 
rises in Mongolia, enters the province on the north-e^ist ifter 
passing to the west of ]ehoI, passes the citv of Yung-p'ing In 
in Its course (which is south easterlv ) through Chih-li, and from 
thence winds its wav to the north-eastern hemndarv of the (lulf 
of Chihli The province contains thric likes of consider able 
size ITic largest is the 1 i-lti tszc Hu which lies in 37“ 40' N 
and 115° 20' F , the second in import inee is one which is 
situateci to the east of Pao-ting Fu and tht third is the Tu 
lu-tsze Hu, which lies east bv north of ‘shun tt Fu Four high 
roads radiate from Peking, one k iding to I rga bv vv av of 
Suan-hwa hu, which passes through the (>reat W all it t hang-kiu 
K'ow, anothti, winch enters Mongolia through the Ku-pei K'ovv 
to the north-east, and after continuing that course as far is 
Fung-nmg turns in i north wcsttrlv direction to Dolonnor a 
third striking du^ east by w av of T ung-chow and \ ung ji mg Fu 
to Shan-hai Kwan, the jioint where the (neat Wall terminates 
on the coast, and i fourth which trends in a suuth-wcsterlv 
direction to Pao-ting Pu and on to T'n vuen Pu in Shan-si 
The mountain ranges to the north of the provmae abound with 
coal, notably at (halting, 1 'ai-gan sh in, Miao-g in-hng, and 
Pu-tao m the Si-shan or Western Hills \t Chai-tang, wrote 
Paron von Richthofen ‘ I was surprised to walk over a regul ir 
succession of coal Ixaring striUa, the thickness of which, estimat- 
ing it step by step is 1 proceeded graduallv from the lowest to 
the highest strata, t \cceds 7000 ft 1 he coil here is anthr u itc, 
as is also that at Tai gan shin, where art found Ixds of greater 
value than any in the neighliourhood of Peking In ‘suin-hw i 
Fu coal is also found, but not in such cju intities as in the pi ices 
above named Iron and silver also exist m sm ill cju intitics in 
different parts of the province, and hot and warm springs irt 
vers common at the foot of the hills along the northern and 
western eelges of the province Tht principal agricultural pio 
ducts are wheat, kaoliang, oits, millet maize, pulse ind 
potatoes Prints and vegt tables arc also grown m large 

(juantities (M the former the chief kinds art ptars, apples, 
plums, apricots, peaches, persimmons and melons Tientsin is 
the Treaty Port of the province 

CHIHUAHUA, a northern fiontur state of Mexico hounded 
N and NE by the Enitcd States (New Mexico and Itxas), 
F by Coahuila, S by Durango, and W’ by Sinaloa ind Sonora 
Pop (i 8<)5) 260008, (1900) 327,784 \r(a 87,802 sq m 
The surface of the state is in great put an elevated plateau, 
sloping gently toward the Rio (^rinrk The westeni sicJt, how- 
ever, IS much bioken by the Sicrri M idre and its spurs which 
form elevated valleys of great ferlilitv A-n irid sandv plain 
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extemling from the Rio Grande inland for 300 to 350 ra is quite 
destitute of vegetation where irrigation is not used Ihere is 
little rainfall in this region and the climate is hot and dry The 
more elevated plateaus and valleys have the heavier rainfall, 
liut the average for the state is bartly 39 in , an impermeable 
clay substtatum prevents its absorption by the soil, and the 
bare surface carries it off in torrents fhe great l^lson de 
Mipimi depression, m the S E part of the state, was once 
considered to be an unreclaimable desert, but experiments with 
irrigation have shown its soil to be highly fertile, and the con- 
version of the narrow valleys of the sierras on the west into 
irrigation reservoirs promises to reclaim a considerable part of 
Its area. Ihe only river of consequence is the Conchos, wduch 
flows north and north-east into the Rio Grande across the whole 
length of the state In the north there are several small streams 
flowing northward mto lakes Agriculture has made little 
progress in Chihuahu.i, and the scarcity of water will always 
lie a serious obstacle to its development outside the districLs 
where irrigation is practicable The climate and soil are favour- 
able to the production of wheat, Indian corn, beans, indigo, 
cotton and grapes, from which wine and brandy are made 
The pnncipd grape-pioducing district is m the vicinity of 
Ciudad Juare/ Stock-raising is an important industry in the 
mountainous districts of tlie west, where there is excellent 
pistunige for the greater part of tlie vear The principal in- 
dustry of the state, however, is mining — its mineral resources 
including gold, silver, copper, mercury, lead and coal Ihe 
silvci mines of Chihuahua arc among the richest in Mexico, and 
include the fimous mining distruts of Hatopilas, Chihuahuilla, 

( osihuMiachic, Jesus Maria, Parral, and Santa Eulalia or 
( hihuahua cl Viejo There are more than one hundred of these 
mines, and the total annual >idd at the end of the 19th century 
was estimated tit $4,‘;oo,ooo Ihe state is traversed from 
north to south by the Mexuan Central railway, and there are 
short blanches to some of the mining districts 

Chihuahua originally formed part of the provimi of Nueva 
Visciya, with Durango as the capital In 1777 the northern 
provinces, known as the Piovincias Internes, were separated 
from the viccioyalty, md m 1786 the provinces were reorganized 
as mtcndciKias, but ( hihuahui was not separated from Durango 
until 1823 An t tfort w is made to overthrow Spanish authority 
m 1810, but Its leader Hidalgo and two of his lieutenants were 
captured and executed, after winch the province remained 
passive until the end of the struggle Ihe people of the state 
have her n a( tive partisans m most of the revolutionary outbreaks 
in M(xi(o, and in the war of 1862-66 (hihuahua was loyal to 
juarez Ihe principal towns arc the capital Chihuahua, hi 
Parral, 120 m b S E of the state capital, in a rich mining district 
(pop 14,748 in 1900), Ciudad luarez and Jimenez, 120 m SE 
of Chihuahua (fxip 5881 in 1900) 

CHIHUAHUA, a uty of Mexico, capital of the above state, 
on the ClaihualuM nver, about looo ra N VV of Mexico City 
and 22‘? m S by J of M Paso Pop (1895) 18,279, (1900) 
30,405 I he ( ity stands in a beautiful valley opening northward 
and hemmed m on all other sides by spurs of the bucrra Madre 
It IS 4655 ft above sca-ltvcl, and its climate is mild and healthy 
The citv IS 1 lul out regularly, with broad streets, and a handsome 
plaza with a monument to Hidalgo and his companions of the 
revolution ot i8ro, who were executed here Ihe most note- 
worthy of Its public buildings is the fine old pansli church of 
San Pramisco, begun in 1717 and completed in 1789. one of the 
best speamens of i8lh-century architecture in Mexico It was 
built. It IS said, with the proceeds of a small tax on the output of 
the Scinti Fulalia mine Other prominent buildings are the 
government palate, the Porfirio J)iaz hospiUl, the old Jesuit 
College (now occupied by a modern institution of the same 
character), the mint, and an aqueduct built in the i8th century 
Chihuahua is a station on the Mexican Central railway, and has 
tramways and telephones Mming is the principal occupation 
of the surrounding district, the famous Santa Eulalia or Chihuahua 
cl Viejo mmes being about 12 m from the city Next in im- 
portance IS agriculture, especially fruit-growing Manufacturing 


is makmg good progress, especially the weaving of cotton fabrics 
by modern methods fhe manufacture of cotton and woollen 
goods are old industries in Chihuahua, but the introduction of 
American skill and capital toward the end of the 19th century 
placed them on an entirely new footing The manufacture 
of gunpowder for mming operations is another old industry 
Chihuahua was founded between 1703 and 1705 as a mining 
town, and was made a villa m 1715 with the title ban Felipe tl 
Real de Chihuahua Bccuisc of the rich mines in its vicimlv 
it soon became one of the most prosperous towns m northern 
Mexico, although the state was constantly raided by hostile 
Indians In 1763 it had a population of nearly 5000 The war 
of independence was followed by a [K-riod of decline, owing to 
political disorder and rev olution, which lasted until the presidency 
of General Porfirio Diaz In the war between Mexico and the 
United States ( hihuahua was captured on the ist of March 
1847, by Colonel A W Doniphan, and again on the 7th of March 
by General Price In 18^)4 President Juartz made the city his 
provisional capital for a short time 
CHILAS, a hill village in the North-West Frontier Province 
of India It IS dominated by a fort on the left bank of the 
Indus, about 50 m below Bun)i, 4100 ft above sea-level It 
was occupied by a British force i arly m 1895, when a determined 
attack was made on the place by the Kohistanis from the Indus 
valley districts to the south-wtst, aided by contingents from 
Darel and Tangir west of (nlgit and north of the Indus Its 
import incc consist' in its position with icfcrcnei to the Kashmii- 
Gilgit route via Astor, which it flanks It is now connected with 
Bunji by a metalled road Chilns is also important from its 
command of i much sliorter and more diicct routi to Gilgit 
from the Punjab frontier than that of Kashmir and the Burzil 
pass By the Kasbnni route (nlgit is 400 m from the rail-heid 
at Rawalpindi The Kagan route would bring it 100 m nearer, 
but the unsettled condition of the country through which the 
road passes has been i bar to its gent rul use 
CHILBLAINS (or Kibf, hrvthema pernio), a mild form of 
frostbite, affecting the fingers or toe s and other parts, and causing 
a painful inflammatory swelling, with redness and itching of 
the affected part The duel points to be noticed m its aetioleigy 
are (i) that the lesions oenn m the extremities ol the cm ulation, 
and (2) that they arc usuallj- started bv rapid di inges from 
he It to ceild or vice versa lire treatment is beith general anti 
local In the general treatment, if a history of blanching fingers 
(fingers or hands going “dead ’) can be i>blamed the chilbUins 
may be regarded as mild eases of Ravnaud s disease, and these 
improve markedly under a course of nitrites ( arelme tonics arc 
often helpful, especially m those rases where theie is some 
attendant lesion of the heart Hut the majority of cases improve 
wonderfully on a good course of a calcium salt r ? calc mm 
lae t ite or chloride , filtcen gruns three times a dav will inswei 
in most cases Ihe patient should wash in soft tepid water, and 
avoid extremes of heat and cold In the local treatment, two 
drugs ire of great value m the earlv congestive stage lehthyol 
and formalin Iehth>ol, 10 to 20 ”0 in lanoline spread on linen 
and worn at night, often dispels an attack at the beginning 
Pormalin is equally efficacious, but requires more skill m its use 
It can be used a.sdnenntment, 10 to 50% for delicate skins stronger 
for coarser skins It should be replaced occasional!) b) kmolme 
If the stage of ulceration has been learhed, a fiaste made from 
the following prescription, spread thickly on linen and frequently 
changed, soon cures — llvdrarg ammoniat gr v lehthyol 
lipx, pulvcris zinci oxidi "iiv, v a.seline gss 
CHILD, SIR FRANCIS (1642-1713), English banker, was a 
Wiltshire man, who, having been apprenticed to i goldsmith 
Ix'Lamc himsdf a London goldsmith in 1664 In 1671 he married 
Elizabeth (d 1720), daughter of another goldsmith named 
William Wheeler (d 1663) and with his wife’s stepfather, 
Robert Blanch irel (el 1681), look over about the same time the 
business of goldsmiths hitherto carried on bv the Wheelers 
This was the beginning of Child’s Bank Child soon gave up 
the business of a goMsmith and confined himself to that of a 
banker He inherited 'ome wealth and was very successful in 
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business , he was jeweller to the king, and lent considerable 
sums of money to the government Being a freeman of the city 
of London, Child was elected a member of the court of common 
council m i68i , in 1689 he became an aldennan, and in the 
same year a knight He served as sheriff of London in 1691 
and as lord mayor in 1699 His parliamentary career began 
about this time In i6g8 he was chosen member of parliament 
for Dcvi/es and in 1702 for the city of London, and was again 
returned for Devizes m 1705 and 1710 He died on the 4th of 
October 1713, and was buried in Fulham churchyard Sir 
Francis, who was a benefactor to Christ’s hospital, bought 
Osterlev Park, near Islcworth, now the residence of his descendant 
the earl of Jersey 

Child had twelve sons One, Sir Robert, an alderman, died 
in 1731 Another, Sir Francis (r 1684-1740), was lord mayor 
of London in 1732, and a director of the Last India Company 
He was chosen member of parliament for the city of London in 
1722, and was member for Middlesex from 1727 until his death 
After the death of the younger bir Francis at Fulham on the 
20th of April 1740 the banking business passed to his brother 
Samuel, and the bank ls still owned bv his descendants, the 
principal proprietor being the earl of Jersey Child s Bank was 
at first conducted at the Marygold, next Temple Bar in Fleet 
Street, London , and the present bank occupies the site formerly 
covered by the Marygold and the adjacent Devi' tavern 

CHILD, FRANCIS JAMES (1825-1896), American scholar and 
educationist, was born in Boston on the ist of February 1825 
He graduated at Harvard m 1846 taking tlie highest rank in his 
claso m all subjects , was tutor in mathematics m i84(>-i848 , 
and in 1848 was transferred to a tutorship m history, political 
economv and Lnglish After two years of study in Europe, in 
1851 he succeeded Ldwaid T t haniung as Boylslon professor 
of rhetoric, oratory and eloiution Child studied the English 
drama (hiving fditcd hour Old fHavi m 1848) and (jermcuiic 
ohilolog), the latter at Bulin and Gottingen during a leave of 
absence, 1849-18:53, and he took general editorial supcnusion 
of a large collection of the British poets, published m Boston m 
18:53 and following jeais He echtid Spenser (5 vols , Boston, 
1855) and at one tune plumed an idition of Cham or, but con- 
tentid himself with a treatise, in the i\hmotr% oj tht imeruan 
At^ademv of irh and Sciencts for 1863, entitled Observations 
on the Linguigc of (hamers CanUibur)^ Tales,’ which did 
much to establish Chaucerian grammai, pionuncialion .vnd 
scansion as now gem rally understood His largest undertaking, 
however, grew out of an original collection, in his British Poets 
series, of En^ltih and Stollnh Ballads, silcrtcd taud edited h\ 
himself, in eight small volumes (Boston, 1857-1858) Theme- 
forward the leisure of lus life — mueli im leased bv his transfer, 
in 1876, to tlie new professorship of Fnglish — was devoted to 
the comparative study of British vernacular baluds He ac- 
cumulated, in the unive rsitv library, eme of the 1 irgcst folklore 
colleetions in existence, studied maiiusenjit rather than punted 
sources, and carried his investigitions into the ballads of all 
other tongues meanwhi'e giving a sedulous but conservative 
hearing to popular versions still sui*vivmg last his final 
(olleetion was published as The hn^lish and ScoUish Popular 
Ballads, at first in ten parts (1882-1898), anti then in five quarto 
volumes, which remain the authoritative treasury of their 
subject Piohssoi Child worked -and overworked — to the last, 
dying in Boston on the iith of Siptcmber 1S96, having com- 
pleted his task sav^^e for a general introduction anel bibhographv 
\ s) mpathctic biographit il sketch was prefixed to the work by 
his pupil and successor George L Kittrcdge 

CHILD, SIR JOHN (d 1690), governor of Bombay, and in fact 
it not in name the first governor-general of the British settlements 
111 India, was born m London He was sent as a little boy to his 
uncle, the chief of the factory at R ijapur , and m 1682 was 
appointed chief of the Fast India Companv’s affairs at Surat 
and Bombay, while it the same time his brother, Sir Josiih 
Child (yv), was governor of the company at home Ihe two 
brothers showed themselves strong men and guided the affairs 
of the company through the period of struggle between the 
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Moguls and Mahrittas They have been credited by history 
with the change from unarmed to armed trade on the part of im 
company , but as a matter of fact both of them were loth to 
quarrel with the Mogul War broke out with Aurangzcb m 1689, 
but in the follov/ing year Child hid to sue for peai e, one of the 
conditions Ijeing that he should be expelled from India He 
escaped this expulsion by his death m 1690 

CHILD, SIR JOSIAH (iC 30 -1699), English merchant, 
economist and governor of the East India Cornpciny, was bom m 
London in 1630, the second son of Richard ( hila, a I ondon 
merchant of old family After serving his apprcnlucship in 
the business, to which he succeeded he started on his o\ n icrount 
at Portsmouth, as victualler to the navy under the Common- 
wealth, when about twTntx -fiv t He amassed a comfortable 
fortune, and became a considerable stock-holder in the Eitst India 
Company, his interest in India being accentuated by the fact 
that his brother John {qv ) was making his career there He 
was returned to parliament in 1659 for Peter sfield , and in later 
years sat for Dartmouth (1673-1678) and for Ludlow (1685- 
1687) He was made a baronet in 1678 His ad\cK-*icv, both by 
speech and by pen, under the pseudonym of Philopatris, of the 
East India Company s claims to political power, is well as to 
the right c»f restricting competition with Us trade, 'irought Irm 
to the notice of the shareholders, and lu b-’camc a director in 
1677, and, subsequent!), deputv-governor and governor In 
this latter capacity he was for a considerable time virtual!) the 
sole ruler of the cornpinv , and directed its poliev as if it were his 
own private business He and his brother hue lieen credited 
with the change from unarmed to armed tralhc but the actual 
renunciation of the Roe doe trine of unimied traffic bv the 
company was resolved upon in ] muaiv 1686, unde r Co\ ernor 
Sir jeistph Ash, when Child was temporarily out ef office He 
died on the 22nd of June 1699 Child mide several important 
contributions to the lUcralure of economics , especialh Briif 
Observations concerntns, Trade and the Interest of Slunev (166S) 
and A Eew Discourse of Trade (166S anel 1690) He was a 
moderate in those divs of the ‘mercantile sistem and has 
sometimes lieen regarded as a sort ol pioneer in the development 
of the free-tr idc aoetnni s of the iSth cenlurv He made v anous 
proposals for improving British trade bv following Dutch ex- 
ample, and idvocated i low rate of intenst as the ‘ lansa causen^ 

I of all the other causes of the nehes of the Dutch people 1 his 
low rate of interest he thought should be created ind mamtamed 
by pub'll authority ( hild, whilst adheiing to the doctrine of 
the balince of trade observed that i pcojile cinnot iluavs sell 
to foreigners without ever buvmg fiom them md denied that 
the export of the precious mt tals w is nccessinlv detrimental 
He had the mercantilist pirtiahtv lor a numerous population 
and b cum prominent with a new scheme for the nhet ind 
employment ol the poor it is not*, worths also th it he advoc itcd 
[ the reservation b) tin mother countrv of the sole nght of trade 
with her colonies Sir Tosiah Childs eldest son Ruhard was 
created Visaiunt Castle mam m 1718 and earl of Tvlnev in 1731 

S(t also lul'l^ Historv of Ftie'diid \ol i\ R Grsnt Sketch 
of the Ihstoty of the Last India Loinpain Maepherson 

A nnats of Commene {iSu^) , B Willson Ltdj^t i and Su.oid (iqo^) 

a \ 1 ) 

CHILD, LYDIA MARIA (1802-1880), ^Vn^eruan luthor was 
born It Medford, Massachusetts, on tlie nth ol Febru ir\ 1S02 
She was educated at an aeademy in her native town and by her 
brother Convtrs Francis (1795 1SG3), a Cnitinvn minister and 
from 1842 to 1863 P irkman piofessor in the Harvard Divinilv 
behool Her first stones, H oboniok {1S24) and T he Rebels ( 1825), 
were popular successes She was i schoolmistress until 1S28, 
when she married David I te Child (1794-1874), a brilliant but 
erratic Boston law)er and journahsl From 1826 to 1834 she 
edited Ihe Juventlt Mtscellany the first childrens monthly 
penodital m the United States About 1831 both she and her 
hiisb-’nd began to identify themselves with the anti-slaveiy 
cause, and m 1833 she published An Apptal for that Class oj 
Americans called Africans, a stirring poitrayal of the evils of 
slavery, and an argument for immediate abolition, which had 
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I powerful influence in winning recruits to the anti-sldver> cause 
Henceforth her time was largely devoted to the anti-slaverj 
cause From 1840 to 1844, assistetl by her husband, she edited 
the Antt-Slavery Standard in New \ ork t it> After the Civil War 
she wrote much in behxlf of the freedmtn and of Indian rights 
She died at Wajland, Massachusetts, on the 20th of October 
1880 111 iddition to the books above mentioned, she wrote many 

pamphlets and short stories and Fhi {Amencan) Frugal House- 
wife (1820), one of the larhest \merican books on domestic 
economy, The Mothers Book (18^1), a pioneer cook-book 
republished in hngland and Germany, The Gtils Oivn Book 
(1831), History of Women (2 vols , 1832), Good Wives (1833), 
The Anti-Slavtry Catechism (1836), Philothea (1836), a romance 
of the age of Pericles, perhaps her best book, / etter^ from New 
York (2 vols , 1843-1845), Fact and Fietion (1847), The Power 
of Kindness (1851), Isaac T Hopper a True Life (1853), The 
Progress of Religious Ideas through Successive Ages l^voU , 1855), 
Autumnal I eaves (1857), Looking Toward Sunset (1864), The 
Freedman s Book (1865), A Romance of the Republic (1867), 
and Aspirations of the World (1878) 

Ste The Litters of I\dii Mena Child with a Biographic at Intro 
diution In J G W hither (Boston iH8j) md i ohaptti m 1 W 
lligt'insoii s ContempoKines (Boston i8yo) 

CHILD, the common teim for the offspring of human beings, 
generally below the age of puberty , the term is the correlative 
of “ p m nt,” and applies to cithc» sex, though some early dialecti- 
(al uses point to a cerbun restriction to a girl The word is 
derived from the \ S cild, tn old leutonic worcl found in fcnglish 
only, m other leutonie languages kind and its variants being used, 
usuillv derived from the Indo-Kuropean root kin, seen in Gr 
ycios, Lat ginus, and hng “ kin , cild lies been held to be a 
modification of the same root, but the true root is kilth, seen 
in tiotli kilthei, womb, an origin which appears in the expressions 
“child-birth,” “to be with child, and the like, the plural 
in \ S was and later riWr/c, which in northern M L became 
childre or chiliUr, a form cliilccticdly exUnt, and m southern 
Fnglish chilihren or children (with the pluril termination -cn, 
as m “ brethren ) There ire several particular uses of “ child ” 
in the hnglish version of the Bible, as of i young man in the 
“ Song of the thuc holy children, ’ of descendants or members 
of a race, as in ‘ children of Vbraham,” and ilso to express 
origin, giving a description ot character, as “ children of dark- 
ness ’ During the 13th and 14th centuries “child ’ was used, 
in a sense almost amounting to a title of dignity, of a young man 
of noble both, piobably preparing for knighthood In the 
York Mysteries of about 1440 (quoted in the New English 
Dictionary) occurs ‘ be he churl or child, obviously referring 
to gentle birth, cf ^\llllam Belle ndens translation (1553) of 
tivy (11 124) “ than was m Rome ane nobill childe namit 
talus Mucius ’ I he spelling “childe’ is frequent in modern 
usage to indicate its archaic mcining hamiliar instances are 


Review) In America, where specially valuable work has 
lieen clone, several universities have encouraged the study 
(notably Chicago, while under the auspices of Professor John 
Dewey) , and Professor G Stanley Hall’s initiative has 
led to elaborate inquiries, the principal periodical for the move- 
ment being the Pedagogical Seminary Ihe impetus to this 
study of the child’s mind and capacities was given by the classic 
work of educationists like J A Comenius, J H Pestaloz/i, and 
F W A Froebel, but more recent writers have carried it 
much further, notably W T Tvtyex {The Mina of the Child, 1881) 
whose psychological studies stamp him as one of the chief 
pioneers m new methods of investigation Other authorities of 
first-rate importance (their chief works only being given here) 
are J Sully {Studies of Childhood, 1896), Earl Barnes {Studies in 
Education, 1896, 1902), J M Baldwin {Mental Development tn the 
Child and the Race, 1895), Sigismuncl {Kind und Welt, 1897), 
A F Chamberlain (TAcC/hW, 1900), G Stanley Hall 
1904 , he had from 1882 been the leader in America of such 
investigations), H Holman and R Langdon Down {Practical 
Child Study, 1899), F A Kirkpatrick {Fundamentals of Child- 
study, 1903), and Prof Tracy of Toronto (P^vcAcZogy of Childhood, 
5th ed , 1901) , while among a numbei of contributions worth 
particular attention may be mentioned W B Drummond s 
excellent summary, Introduction to C hi Id Study (1907), whu h deals 
succinctly with methods and results , Irving King’s Psychology 
of Child Development (1906, useful for its bibliography) , Pro! 
David R Major’s hirst Steps in Mental Groivih (1906), and 
Miss M Shinn’s Notes on the Development of a Child (1895) and 
Mrs Louise F Hogan’s Study of a Child (1898), which are iiote- 
worthv among individual and methodical accounts of what 
children will do In such books as those (ited a great deal of 
important material has been collected and analysed, ind a 
number of (onclusions suggested which bear both on psydiology 
and the si icnce of education , but it must be borne m mind, 
as regards a great deal of the voluminous literature of the subject, 
that It IS often more pertinent to general psychologv and 
hygiem than to any special conclusions as to the essintial natiiie 
of a child— whatever “ a child ” gencrically may be as the spet lal 
object of a special science Ihe child, after all, is in a transition 
stagi to an adult, and there is often a tendenev in modern ‘ i hild 
Students ” to interpret the phenomena exhibited bv a particular 
child with a parti prts, or to exaggerate child-study — which is 
really interesting is providing the knowledge of growth towards 
full human equipment — as though it involved the discovery of 
j some distinct form of animal, of separate value on its own account 
Growth — Into the psjchieal i harai tenstics and development 
of the child and all the interesting educational problems involved 
it IS impossible to enter here, and reference must be made to the 
works cited above But a knowledge of the more important 
features of normal physical development has a constant import- 
ance Some of these, as matters of comparative physiology or 


m the line of an old ballad quoted in King Lear, childe Roland 
to the dark tower came, and in Byron s Childe Harold With 
this use may bt compared the bpanish and Portugucsi Infante 
and Infanta, and the early French use of 1 alet {q v ) 

Child-study —B\\c physicil, psychologiial and educational 
dev'elopmcnt of children, from birth till adulthood, has provided 
material in lecent vears for what has come to be regarded as 
almost a distinct part of comparative anthropological or socio- 
logical silence, and the literature of adolescence {qv) and of 
“child-study ” in its various 
aspects has attained consider 

able proportions Th h ngland tfcr 1 2 j j | 4 

the British Child ^tudv T o * ' — ’0“ 

Association was founded in 1 ^"'’ ^ ^ ^ 1 "*2 ' « 

1894, Its ofluial organ being ^ 
the Paidologist, while similar 

w ork IS done by the Childhood , ^ 

Society, and, to a certain J ^ge ' “ ^ 

extent, by the Parents’ ^ 

National Fducational Union , 1 lo ^ 20 , J? 2 35 

(which issues the Parents' i — 1 — — J 


pathology, arc dealt wnth in other articles in this work One of 
these chief matters of interest is weight and height, and this is 
naturally affeited by race, nutrition and enviionmcnt But 
while the standard m different countries somewhat differs, the 
British average for healthy children may here be followed 
At birth the average weight of a baby is a little over 7 lb and the 
length about 20 in Ihe following are the averages for weight 
and height, taking the age in years of the child at the last 
birthday — 
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See also ChildriiN I aw rffatinc to, Childrens Courts 

Childri N s GAMbs , Iniani, &c 

CHILDEBERT, the name of three Frankish kings 

CHiiDiBiRT I (d ‘5‘58) was one of the four sons of tlovis 
In the partition of his father’s realm in 511 he received as his 
share the town of Pans, and the country to the north as far as 
the river Somme, and to the west as ter as the English ( hannel, 
with the Armoncan peninsula In 524, after the murder of 
Chlodomer’s children, Childelxrt annexed tht cities of Chartres 
and Orleans lie took part m the various expeditions against 
the kingdom of Burgundy, and in <534 receivid as his share 
of the spoils of that kingdom the towns of Macon, tit neva and 
Lyons W hen Vitigcs, the king of the Ostrogoths, ceded Provence 
to the h ranks in 535, the possession of Arles and Marseilles was 
guaranteed to Childehert by his brothers Childebert also made 
a scries of expeditions against the Visigoths of Spam , in 542 he 
took possession of Pampeluna with the help of his brother 
Clotaire I , and besieged Saragossa, hut was forced to retreat 
krom this expedition he brought back to Pans a precious relic, 
the tunu of St Vincent, in honour of which he built at the gates 
of Pans the f imous monastery of St Vincent, known latei as St 
(jcrm jin-des-Pres He died without issue m and was 

buried in the abbey he had founded, where his tomb has been 
discovered 

See “ Nouvcaiix documents sur le tomln tu d( Childebert i Saint 
(x( rmain dtx Pus m the Bitlhitn de la des -intiquaires 

(1887) 

Childi-beri If (S7o-S05)» king of \ustrasia, was a son of 
Sigcbcrt When his father was assassinated in S75, ^ hildcbert 
was taken from Pans by (lundobald, one of his faithful lender, 
to Met/, where he was recognized as sovereign He was then 
only five years old, and during his long minoritv’^ the power 
was disputed between his mother Brunhilda and the nobles 
thilperic, king at Pa’-is, and King Gontrxn of Burgundy, sought 
alliance with Childebert, who was adopted by both in turn 
But after the assassination of ( hilperu m =;84, and the dangers 
occasioned to the Frankish monarchy bv the e\[)edition of 
Gundobald in 581^, ( hildcbert threw himself unreservedly into 
the arms of Gontran By the pact of Andelot m sJ^7 Childebert 
was recognized as (lontran s heir, and with his uncle’s help he 
quelled the n volts of the nobles and succeeded in seizing the 
(astlc of Woewre Many attempts were made on his life bv 
Fredtgond, who was anxious to secure Gontran’s inheritance 
for her son Clotaire II On the death of Ciontran in <592 Childe- 
bert annexed the kingdom of Burgundv, \nd even contemplated 
seizing Clotaire’s estates and becoming sole king of the kranks 
He died, however, in ( hildcbert II had had relations with 
the Byzantine empire, and fought m 58 s in the name of the 
emptror Maurice against the Lombards in Itah 

( HiLDFBERr III was one of the list and feeblest of the 
Merovingians A son of King Fheudench III , he succeeded 
his brother Clovis III in 69^, and reigned until 71 1 

See B Krusch ‘ /ur Chronologu dcr mcrowingisclu n Koni^e 
in Forschungen zur deiiBchin Ge-ichuhti \xii 4.51 490 (C Pf ) 

CHILDERIC, the name of three krankish kings 

ChildfricI (c 437-481), king of the Sahan tranks, succeeded 
his father Merwich (Merwing) as king about 437 With his tribe 
he was established around the town of lournai, on lands which 
he had received as a joederatus of the Romans, and for some tunc 
he kept the peace with his alius About 463, in conjunction 
with the Roman general Lgulius, he fought against the Visigoths, 
who hoped to extend their dominion along the banks of the Loire , 
after the death of kgidius ht assisted Count Piul in attempting 
to check an invasion of the Saxons Paul hav mg perished m the 
stiuggle, ( hilderic delivered Angers from some Saxons, followed 
them to the islands at the mouth of the I oirt, and massacred 
them there He also stopped a band of the Alamanni who 
wished to invade Italy These are all the facts known about him 
Ihe stories of his expulsion by the Franks , of his stav of eight 
years m Thuringia with King Basin and his wife Basine , of his 
return when a faithful servant advised him that he could safely 
do so by sending to him half of a piece of gold which he had broken 
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with him , and of the arrival at Tournai of Queen Basint, whom 
he married, are entirely legendar> After the f ill of the Western 
Empire in 476 there is no doubt that Childtnc regirdcd himseli 
as freed from his engagements towards Rome He died in 481 
and was buried at Fournai, leaving l son Clovis (q e ), at ter wards 
king of the Franks His tomb was discovered in 1633, wticn 
numerous precious objects arms, jewels, coins ind i ring with a 
figure of the king, were found 

Chiidfric II (c 653-673) king of Austrasia was a son of 
the krankish king Clovis II , and in 660, although i child, wa 
proclaimed king of Austrasia, while his brother, ( lot iirc III 
ruled over the rest of the dominions of ( lo\ is Mter the de ith 
of C lotairc m 670 he became ruler of the three krankish kingdoms 
Austrasia, Neustria and Burgundv, but soon quarrelled with 
some suppoiters in Ncnstria, and was assassinated whi'st 
hunting He was huiicd at St (icrmain near Pans 

CiriLDiRie III (d c 731), king of die Franks w is the list king 
of the Merovingian dyn istv Fhc throne had been v'^eant foi 
seven vears when thi mayors of the pilace, C irloman and Pippin 
the Short, decided in 743 to recognize Childcric as king \\e 
cannot say whose son he was, or what bunds hound him to the 
Merovingian familv He took no u irt in public business which 
was directed, as before, hj the mav ors of the palitc When m 
747 Carlciman retired into a mona-^terv , Pippin rcsolvetl to tike 
the royal crown for himself , taking the decisive step m 751 
after having received the celebrated answer of Pope /lehinas 
that it were better to name king him who pcjsscsscd the power 
thin him who possessed it not Childeric w is dethroned incl 
placed in the monastery of St Omer his son Iheudench, was 
imprisoned at Saint-Wandrille 

Sec W Junghans Gc’ichuktc dtt jrankisclK >i horn ri hildtruh 
UHc/ C/oc/oecc/i (Gottingen 1H57) J J Chiflet ( hiidtnn I 

/ ru/uorum ref, IS ( 1055) ) B I) Coclict Lt lumbtuu de 

ChUdertc { roi des frams (Pins 1859) and L I-avisse liisUiu 
de France tome 11 (Pins I90J) 

CHILDERS, HUGH CULLING EARDLEY (1827-1896), British 
statesman, was born in London on the 23th of June 1S27 On 
leav ng Cambridge he went out to Australia (1830), and becime 
a member of the government of \ letona, but in 1857 returned 
to kngknd as iigcnt-general of the colon> Entering parliament 
in i860 as Liberal member for Pontefract (a seat that he con 
tinned to hold till 1885) he became civil lord of the admiraltv in 
1864, and in 1863 financial secretarv to the treasury Childers 
occupied a succession of prominent posts in the v arious Ciladstom 
ministries He was first lord of the admiraltv from 1868 to 1871, 
and as such inaugurated a policv of retrenchment Ill-health 
compelled his resignation of oftice in 1871, but next jeir he 
returned to the ministry as chancellor of the duehv of L incaster 
From 1880 to 1882 he was secretarv for war, a post he accepted 
somewh it unwillmglv and in th it position he had to In ar the 
responsibility for the reforms which were introduced into the 
war office under the parsimonious conehtiems which were then 
part of the Liberal ereed During his term of office the hgvptian 
War occurred, in which Childers uted with ereditable energy, 
and also the Boer M ar in which he ind his colleagues showed to 
less advantage Prom 1882 to 1883 he was chancellor of the 
cxche(iuer,and the beer and spirit dutv m his budget of the latter 
vear was the oecasion of the governments fall Defeated at 
the general election at Pontefract, he w as returned as a Home 
Ruler (one of the fev/ Liberals who adopted this policv before 
Mr tiladstone s conversion) m 1886 for South Ldmhurgh and 
was home secretary in the mmistrv of 1S86 When the first 
Home Rule bill was introduced he demurred privately to its 
financial clauses, and their withdrawal was largel) due to his 
threat of resignation He retired fiom parliament m i8ci2 ind 
died on the 29th of J vnu in iSc)6 his list piece of work being 
the drafting of a report for the rov il commission on Irish financial 
relations, of why h he was chairman Childers was i capable ind 
industrious admmistritor of the old I ibcral school, and he did his 
best, in the political conditions then prevailing, to improve the 
naval and niilitarv' administration while he w'as at the admiralty 
and war office His own lient w is towards finance, but no 
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striking reform is associated with his name His roost ambitious 
effort was his attempt to effect a conversion of consols in 1884, 
but the scheme proved a failure, though it paved the way for the 
subsequent consersion in 1888 

The I ife (n>oi) of Mr Childers by his son throws some interesting 
suit lights oil the inner histoiy of more than one Cliidstoman 
cabinet 

CHILDERS, ROBERT CAESAR (1838-1876), English Oriental 
scholar, son of the Rev Charles Childers English chaplain at 
Nice, was bom m 1838 In i860 he received an appointment in 
the civil sen ice of ( cvlon, which he retained until 1864, when 
he was compelled to return to England owing to ill-health He 
had studied Pali during his residence in Ceylon, under YAtiA- 
miille Unninse, a leirned Buddhist for whom he cherished 
a life-long respect, and he hid gained an insight into the Sinhalese 
chiricttr and ways of thought In 1869 he published tlie first 
Fait text ever printed m England, and began to prepare a Pali 
dictionary, the first volume of which was published m 1872, and 
the second and concluding volume m 187 s lu the following 
year it was awarded the Volnev prize by the Institute of France, 
as being the most important philologual work of the year He 
was a frequent contributor to the Journal of the Royal Asiatic 
Society, in which he published the Makd-parttnbbdm SiUia, 
the Pall text giving the account of the last days of Buddha’s 
life In 1872 he was appointed sub-hbranan at the India Office 
and in the following year he became the first professor of Pftli 
and Buddhist literature at University College, London He died 
m London on the 2«;th of July 1876 

CHILDREN, LAW RELATING TO English law has always 
in theory given to ihildren the same remedies as to adults for 
ill-usage, whether by their parents or by others, and has never 
reiognized the patrta potfstas as known to the earlier Roman 
law , and whiU powers of discipline and chastisement have been 
rcgarrled as necessarily imidcnt to piternal authority, the father 
IS civilK liable to Ills children tor wrongs done to them The only 
points in which infancy created a defect m avil status were that 
infants were subject to the restraints on complete freedom of 
action involved in their being m the legal custody of the father, 
and that it was and is lawful for parents guardians employers 
and teachers to inflict corporal punishment proportioned in 
amount and severity to the natime of the fault committed and 
the age and mental capacity of the child punished But the 
court of chancery, in dclc*gated exercise of the authority of the 
sovereign as parem palrtae, ^Uways asserted the right to take 
from parents, and if necessary itself to assume the wardsliip of 
children where parental rights were abused or si nous cmelty 
was inflicted, the power being vested in the High Court of 
Justice Abuse of the power of airrection was legardcd as 
givjng a cause of action or prosecution for assault , and if 
attended by fatal results rendered the parent liable to indictment 
for murder or manslaughter 

The conception of what constitutes cruelty to children un- 
doubtedly changed considerably with the relaxation of the 
accepted standard ot seventy in domestic or scholastic discipline 
and with the growth of new ideas as to the duties of p.arents to 
children, which in their latest developments tend enormously 
to enkorge the parental duties without am corresponding increase 
of filial oWigitions 

Starting from the earlier conception, which hmited ill-treat- 
ment legally punishable to actual threats or blows, the common 
law came to recognize criminal liability m cases where persons, 
bound under duty or contract to supply necessaries to a child, 
unable bv reason of its tender > ears to provade for itself, wilfully 
neglected to supply them, and thereby caused the death of the 
child or mjurv to its health, although no ai tual assault had been 
committed Questions have from time to tune arisen as to what 
could be regarded as necessary within this rule and quite apart 
from legislation, popular opinion has influenced courts of justice 
in requumg more from parents and employers than used to be 
required But parliament has also intervened to punish 
abandonment or exposure of infants of under two years, whereby 
their lives are endangered, or their health has been or is likely 


to be permanently injured (Offences against the Person Act of 
1861, s 27), and the neglect or ill-treatment of apprentices or 
servants (same act, 9 26, and Conspiracy and Protection of 
Property Act 1875, s Poor Law Amendment Act 

1868, parents were rendered sumtnartly punishable who wilfully 
neglected to piovide adequate food, clothing, medical aid or 
lodging for tlieir children under fourteen yeais of age m their 
custody, whereby the health of the child was or was likely to be 
seriously injured This enactment (now superseded by later 
legislation) made no express exception m favour of parents who 
had not sufficient means to do their duty without resort to the 
poor law, and was construed as imposing criminal liability on 
parents whose peculiar religious tenets caused them advisedly 
to refrain fiom calling in a doctor to a sick child 

The chief progress in the direction of adequate protection for 
children prior to i88q lav less in positive legal enactment on the 
subject than in the institution of an effective svstem of police, 
whereby it became possible to discover and repress cruelty 
punishable under the oidinary law It is quite inaccurate to 
sav that children had very few nghts in England, or that animals 
were better protected But before the constitution of the piesent 
police foice, and in the absence of any proper system of public 
prosecution, it is undeniable that numberless cases of neglect 
and ill-tieatmcnt went unpunished and were treated as nobody s 
busmess, because there was no person ready to undertake m 
the public interest the protection of the children of cruel or 
negligent parents In 1889 a statute was passed with the special 
object of preventing cruelty to children This act was superseded 
in 1894 bv a more stnngcnt act, which was repealed by the 
Prevention of C ruelty to Children Act 1904, m its turn superseded 
for the most part by the Cluldren Act 1908, which mtroduced 
many new provisions m the law relating to children and specific- 
allv deals with the offence of “ cruelty ” to them This offence 
can only be committed bv a person over sixteen m respect of a 
child under sixteen of whom he has “ custody,” “ charge ’ or 
“ care ” Ihe act presumes that a child is in the custody of its 
parents, step-parents, or a person cohabiting vsith its parent, 
or of its guardians or persons liable by law to maintain it , that 
It IS in the charge of a person to whom the parent has committed 
such charge (c g a schoolmaster), and that it is m the care of a 
person who has actual possession or control of it Lnielty is 
defined as consisting m assault, ill-treatment (falling short of 
actual assault), neglect, abandonment or exposure of the child 
m a m.inner likely to cause unnecessary suffering or injury to 
health, including injury to or loss of sight, hearing or limb, or 
any organ of the body or any mental derangement , and the 
act or omission must be wilful, t e deliberate and intentional, 
and not merely accidental or inadvertent ihe offence may be 
punished cither summarily or on indutment, and the offcndti 
may be sent to penal servitude if it is shown that he was directly 
or indirectly interested m any sum of money payable on the 
death of the child, « g by having taken out a policy permitted 
under the friendly Societies Acts A parent or other yierson 
legally liable to maintain a child or young person will be deemed 
to have “ neglected " him by failure to provide adequate food, 
clothing, medical aid, or lodging, or if m the event of inability 
to provide such food, &( , by failure to take steps to procure the 
same under acts relating to the relief of the poor 

These statutes overlap the common law and the statutes 
already mentioned Their real efficacy lies m the mam in the 
provisions which facilitate the taking of evidence of young 
children, in permittmg poor law authorities to prosecute at the 
expense of the rates, and in permitting a constable on arresting 
the offender to take the child away from the accused, and the 
court of trial on conviction to transfer the custody of the child 
from the offender to some fit and willing person, including any 
society or body corporate established for the reception of poor 
children 01 for the prevention of cruelty to children The pro- 
visions of the acts as to procedure and custody extend not only 
to the offence of cruelty but also to all offences involving bodily 
mjury to a child under sixteen, such as abandonment, assault, 
kidnapping and illegally engagmg a child in a dangerous public 
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performance The act of iqo8 also makes an endeavour to 
( heck the heavy mortahty of infants through *' overlaying,” ^ 
enacting that where it is proved that the death of an infant 
under three years of age was caused by suffocation whilst the 
infant was in bed with some other person over the age of sixteen, 
and that that person was at the time of going to bed under the 
influence of drink, that other person shall be deemed to have 
neglected the child in a m inner likely to cause injury to its 
health, as mentioned above The acts have been utilized with 
great zeal and on the whole with much discretion by various 
philanthropw societies, whose members make it their business 
to discover the ilbtreatcd and neglcited chiklxen of all classes 
m society, and particularly bv the Society for die Prevention 
of Cruelty to Children, which is incorporated under royaA cliartcr 
of the 28th of May 189*;, for the purposes tnkr aba of preventing 
the public and private wrongs of children, and the corruption 
of their morals and of taking action to enforce the laws for 
their protection 

The act of 1908 enacted more stringent provisions against 
Imby-farming (q v ) The Infant I ifc Protection Act of 1897 
did not apply where only one child was taken, but now by the 
act of 1008, where a person undertakes for reward the nursing 
and maintenance of one or more infants under the age of \et>en 
years apart from their parents or having no parents, he must 
give notice in writing to the local authority within forty-eight 
hours from the reception of the child If an infant is already 
in the c.irc of a person without reward and he undertakes to 
continue the nursing for reward, such undertaking is a reception 
of the child Ihe notice to the local authority must state the 
name, sex, date and place of birth of the infant, the name and 
address of the person receu mg the infant and of the person from 
whom the infant was rcceueci Notice must also be givem of 
iinv ( hangc of address of the person liavuig the care of the infant, 
or of the death of the inf int, or of its removal to the care of some 
other person; whose name and address must also be given It 
is the duty of local authorities to proyuje for the ciirrymg-out 
in their districts of that portion of the ac t which refers to nursing 
ind maintjcnamc of infints, to apptnnt infants’ protection 
visitors, to fix the number of infants which any person iniy 
retain for nursing, to lemovc infints improperly kept, &.c 
Ktlatiycs or legal guardians of an infant who undertake its 
nursing and maintenance, hospitals, convalescent homes, or 
institutions, established for the protection and care of infants, 
and ( onducted in good faith for religious and charitable purposes, 
IS well as boarding schools at which eflicient elementar) tducal'on 
IS gnen, are exempt from the provisions of the act 

Ihe acts of 1904 and 1908 deal with many otlier offences m 
relation to children and young persons llie act of 1904 intro- 
duced restrictions on the employment of children which he on 
the border lancl between cruelty and the regulation of child 
labour It prohibits custodians of children from taking them, 
or letting them be, m the street or in public-houses to sing, 
play, perform or sell between 9PM and 6 am These pro- 
visions apply to lioys under fourteen and girls under sixteen 
There are further prohibitions (i) on alloyving children under 
cleycn to sing, play, perform or be exhibited for proht, or offer 
anything for sale in public-houses or places of public amuse- 
ment at any hour without a licence from a justice, which is 
granted only as to children over ten ancj under stringent condi- 
tions , (2) on allowing children under sixteen to l>e trained as 

* There lias been -lOnu doubt as to ^vhethcr it is more correx-t to 
say a peison ‘ overlays 01 “ overltes ' a child and the question 
cainc lip in committee on the bill \ccordina to bir J A H Murray 
(see Leth r m The Times lilli of Mav kjoSJ *' to lie an intransRiyi, 
verb lax-omts tr msitivQ whin eomhmcd with a preposition, 
i nurse lies ovir i < hild or ovirlies a child *' to lay ' is the cuiso^l 
derivative of “ to he ” and is lollowtd by two objects e g to lay' the 
table with a cloth or to lay a doth on the tabic , similarly to over 
lav a surface with varnish or to oveilay a chiUl with a blanket or 
with the nurse 3 or mother s bocly Tlu instrument can be left un 
exprcssid and a person cm be said to overlay a child le with 
her civvn liocly a pillow Ac Thus while overlie covers the case 
whore the woman herself lies over tho child " overlay ' is the more 
geneinl word 
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ajcrobats, contortionists, or circus performers, or for any dangerous 
performance , and the Childrens Dangerous Performances Act 
1879, amended m 1897, makes it an offence to employ a male 
young person under sixteen and a female under eighteen in a 
()angerous public performance 

The act of 1908 renders liable to a fine not exceeding {2^, or 
alternatively, or m addition thereto imprisonment with or with- 
out hard labour for any term not exceeding three months, any 
custodian, &c , of any child or voung person who allows him to 
be in any street, premises or place for the purpose of Ixgging 
or receiving alms, or of inducing the giying of alms, whether 
or not there is a pretence of singing, playing, performing or 
offering anything for sale An important departure in the act 
of 1908 was the attempt to prevent the exposure of cluldnn 
to the risk of burning Anv custodian, &.c , of a child under 
seven who allows that child to be m a room containing an open 
grate not sufficuntly protected to guard against the risk of 
burning or scalding is liable on summary tonviction to a fine 
not ixceeding £10 Provision is made against allowing children 
lietween the ages of four or sixteen to lx m brothels , it is also 
made a misdemeanour if any custodian, At , of a girl under 
sixteen causes or encourages her seduction or prostitution, and 
anv person liaving the custody of i young girl m ly be bound 
over to exercise proper care if it is shown to the satisfaction of a 
court of summary jurisdiction, on the complaint of any person, 
that she IS exposed to such risk 

The act of 1908, following legislation in minv pirts of the 
United States and 111 some of the British colonies, plans a penally 
on selling tobacco to any person apparently under the age of 
sixteen, whether for his own use or not It empowers constables 
and park keepers to sei/e tobacco in the jiossession of any 
person apparently under sixteen found smoking m any street 
or public place is y\cll as to starch them, it also empowers 
a court of summary jurisdution to jirevent automatic maclnius 
for the sale of tobacco being used by voung persons Ihe act 
also contains useful provisions empowering the clearing of a 
court whilst a child or young person is giv ing evidence in certain 
cases (eg of decency or moral lU ), and the foibilc ing children 
(othc r than infants in arms) being present in c uurt during the 
trial of other persons it places a penalty on pawnbrokers taking 
an article in pawn from children under fourteen and on vagrants 
for preventing c hildre n above the age of five rci ei\ mg education 
It puts a penalty on gu ing intoxicating licjuor to any child 
under the age of five, except upon the orders of a duly ejualificd 
medical practitioner, or in case of sickness, or other urgent 
cause , also upon any holder of the licence of any licensed 
premises who allows a child to be at any time in the bar of the 
licensed premises, or upon am person who causes or attempts 
to cause a child to be in the bar of licensed premises other than 
railway rtfreshment rooms or premises used for any purpose 
to which the holding of a licence is merely auxiliary, or where 
the child IS there simply for the purpose of passing through to 
some other part of the premises It makes provision for the 
safety of children at entertamnn nts, and consolidates the law 
relatpag to reformatory and industrial schools, and to juvenile 
offenchrs (see JovEMii OU'Endehs) 

In the act of 1908, child is defined as a person under the 
age of fourteen v cars, and y oung person as a person w ho is 
fourteen years and upwards and under the age of sixteen years 
Ihe act applies to bcotlind and Ireland In the application of 
the act to Ireland exception is made relative to tlu exclusion 
of ihijdren from bars of licensed premises, in the case of a child 
being on licensed premises where a sulistantial part of the business 
carried on is a drapery, i;rcHcry, hardware or other business 
wholly unconnected y\ith the sale of intoxicating liquoi and the 
child IS there lor the purposi of purchasing goods other tlian 
intoxicating liquor 

British Fossestwnf — l,egislation much on the lines of the acts 
of 1889-1908 has been passed in mariy British possessions, t g 
Tasmaiua (iSpi:, 1906), Queensland (1896, 190s) Jamaica 
(1896), South Austialia (1899, 1904) New South Wales (1802 
and i9oot, New Zea’and (1936), Mauritius (1906), \ ictoria 
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(1905, 1906) In South Australia a State Children’s Department 
has been created to care for ind manage the property and persons 
of destitute and neglected children, and the officials of the 
council may act in cases of cruelty to children , the legislation 
of V ictoria and Queensland is based on that of South Australia 
See also Chti drfn s Courts Lducaiion and Labour Llc is 
CATION (W r C 1 A I ) 

CHILDRENITE, a rare mineral species , a hydrous basic 
aluminium iron phosphate, orthorhombic in ciystallization 
The ferrous oxide is in part replaced by manganous oxide and 
lime, and in the closely allied and isomorphous species eosphonte 
manganese predominates o\er iron Ihe general formula for 
the two species is \](Fe, Mn)(OH)^POj + II^O Childrenite 
IS found only as small brilliant crystals of a yellowish-brown 
colour, somewhat resembling chalybite in general appearance 
Ihey ire usually pyramidal in habit, often having the form of 
double six-sided pyramids with the triangular faces deeply 
striated parallel to their shorter edges Hardness 4 5-5 , 
specific gravity 3 18-3 24 The mineral, named after the 
zoologist and mineralogist J G (hildren (1777-1852), secretaiy 
of the Royal Society , was detected in 1823 on specimens obtained 
some years previouslv during the cutting of a cinil near Tavi- 
stock m Devonshire It has ilso been found in i few copper 
mines in Cornwall and Devonshire 

Fosphontc occuis as ciystals of prismatic habit with angles 
V ( ry nearly the same as tl use of childrenite Unlike childn nite, 
It has a distinct cleavage in one direction, and often occurs m 
(ompiet masses as well as m irvstals The colour is sometimes 
yellowish-white, but usually rose-pmk, and on this account the 
mineral was named from I’jw^opos, dawn-bearer Hardness 5 , 
specific gravity 3 11-3 145 It was discovered m 1878 in a 
pcgmatite-vem at Branchvillt, C onnccticut, where it is associated 
with other rare mangani se phosph ites (I J ) 

CHILDREN'S COURTS, or Juvinitf Couris, a special 
system of tribunals for dealing with juv'enile offenders, first 
suggested in the United States fhe germ of such institutions 
was planted in Mass ichusetts in 1869, when a plan was introduced 
at Boston of hearing charges against children sep irately, and 
apart from the ordinary liusiness of the lesser tribunals No 
great progress was made in the development of the idea in Massa- 
chusetts, as the legal authorities \\eie not fully convinced of 
the utility or need for a scparvte court so long as the children 
wore kept strictly apart from adults, ind this could be assured 
by a separate session But the system of “ probation,” by 
which children wc re handed over to the kindly care and guardian- 
ship of an appointed officer, and thus escaped legal repression, 
u IS created ibout the same time in Boston and produce cl 
excellent results The probation officer is present at the judge’s 
side when he dc( ides a case, incl is given charge of the offender, 
whom he takes by the hand, either it his parent’s iisidence or 
at school, ind contiiiuallv supervise 1, having power if necessary 
to bring him agiin liefore the judge The example of Massa- 
chusetts in due course mfluenceei other countries, and especially 
the British colony of South Australia, where a State thildren’s 
Department was created at Adelaide in 1895, ind three years 
later a juvenile court w is opcnid there for the trial of persons 
under eighteen and wis conducted with great success, though 
the system of probation officeis was not introduced A juvenile 
court was also cstiblishcd at loronto (Canada) on the South 
Au^lr^han model 

Ihc movement when once fully ippuiiatid went ihead very 
rapidlv In the United States Illinois was the first state to cill 
a distinit childrens court into existence, ind Judge Richard 
Tuthill was the pioneer at Chicago, where the court was estab- 
lished in 1899 M iny stitcs followed suit, including New York, 
Pennsylvania, Rliodi I si ind, Wisconsin, Kansas, Colorado, 
Indiana and others, till the number rose to nineteen in 1906 
In New York, where juvenile probation is supervised by the 
Society for the Protection of Children, there is a separate 
children s court with rooms attached, where the children for 
detention wait till they are brought in for tn d Brooklyn has 
also a (hildien’s court In Pennsvlvania, where the juvenile 


court was at first opposed as unconstitutional, the difficulty 
was met by first bringing the child before the magistrate in the 
police court, a course which (though followed by his transferring 
the case to the special court) perpetuated the very evils the chil- 
dren’s court was intended to avoid , the work of probation was, 
however, most effectively earned out, chiefly by female officers 
Ihe Chicago Juvenile Court sits twue weekly under an especially' 
appointed judge, and policemen act as probation ofhceis to some 
extent The court of Indianapolis, however, gained the reputa- 
tion of being the most complete and perfect in the United btates 
It works with a large and highly efficient band of volunteer 
probation officers under a chief Ihe juvenile court of Denver, 
Colorado, attained remarkable results under Judge B Lindsev, 
whose magnetic personality, vvonde’-ful comprehension of hov 
I nature, and extraordinary influence over them achieved great 
results The court meets once a fortnight, when fresh cases are 
tried and boys already on probation icport themsehis, often 
to the number of two hundred at a time llie latter ippeui 
before the judge m batches, each hands in his school report in a 
sealed letter, and according to its purport receives praise or 
blame, or he may be committed to the Detention House An 
effluent couit was also constituted at Baltimore, Maryland, with 
a judge especially chosen to preside, probation being for fixed 
periods, varying from three months to three years, and children 
being brought back to the court for parole 01 discharge, or, it 
necessary, committal to the house of one of the philanthropic 
societies In Washington, D( , the system of having no 
distinct court or judge, but holding a separate session, was 
followed, and it was found that numbers of rhiliiren came to the 
court for help and guidance, looking upon the judge foi the tune 
being as their friend and counsellor Probation in this instance 
offered peculiar difficulties on account of the colour cjuestion, 
two-thirds of the children having negro blood and a white hoy 
being always preferred for a vacant situation Throughout, 
the action of juvenile courts in the United States has been to 
bring each individual into ” human touch ” with kindly helpful 
workers striving to lead the young idti aright and trim it to 
follow the straight path It was the result always of the effort 
of private persons and not due to government initiative indeed 
the advocates and champions of the system onlv ( stablished it 
by overcoming strong opposition from the authouties 

Progress in the same direction has been made in England 
Ihe home office had recommended London police magistrates 
to keep children’s cases separate from those of adults , the 
same practice or something analogous obtained in many count v 
boroughs, such as Bath, Birmingham, Bristol, Bolton, Bradford, 
Hull, Manchester, Walsall, Halifax and others, and the Children 
Act 1908 definitely established children s courts This act 
enacted that courts of summary jurisdiction when hearing rhargi s, 
&c , against children or young persons should, unless the ( hild 
or young person is charged jointly with an adult, sit in a different 
building or room from that m whie h the ordinary sittings of the 
court are held, or em diffcient days or at different times Further- 
more, provision must be made for preventing persons app ire nth 
under the age of sixteen vears whilst being conveyed to eir irom 
court, or whilst waiting before or after their attendance in court 
from associating with adults, unless such adults arc eharged 
jointly with them The aet prohibits sny jiersons other than 
members anel officers of the court, the parties to the case, their 
soliciteirs, counsel and other persons directly concerned in the 
case, from being present in a juvenile court, except by leave 
of the court Bona-fide press representatives are also excepted 
The mam object of the whole system is to keep the child, the 
embryotic offender who has probably erred from ignorance or 
the pressure of circumstances or misfortune, altogether free 
from the taint or contagion that attaches to criminal proceedings 
The moral atmosphere of a legal tribunal is injurious to the 
youthful mind, and children who appear before a bench, whether 
as accused or as witness, gam a contemptuous familiaritv with 
legal processes 

The most beneficial action of the children’s court comes from 
Its association with the system of personal guardianship ind 
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close supervision exenised by the probation officers, oflicul 
and voluntary Where the intervention of the ntwly consti- 
tuted tribunal can not only save the child from evil association 
when first arrested, but can rescue him without condemnation 
and committal to prison, its fumtions may be relied upon to 
dimmish crime by cutting it off at the source Much depends 
upon the cjuality and temperament of the presiding authority 
Where a judge with special aptitude can be appointed, firm, 
sympathetic, tactful anti able to gam the eonfidenee of those 
brought before him, he may clo great good, by dealing with each 
individual and not menly with his offence, rc dizing tint the 
court does not exist to condemn but to strength! n and give a 
fresh chaiK e Where the children’s court is only a branch of the 
existing jurisdiction worked by the regular magistrate or 
judge fulfilling his ordinary functions and not spec lally chosen, 
the lienefieial results arc not so notu cable ( t ) 

CHILDREN’S GAMES I he studv of tradition d games has in 
recent \cars become an important brineh of folklore rcseaich in 
J'ngland, and has contributed not a little towards elucidating 
many umecorded facts in early history These games may 
be broadly divided into two kinds — dramatic games, md games 
of skill .ind chance Ihese differ materially in their object 
Games of skill and chance arc played for the purpose of 
winning property from a less fortunate player The dramatu 
games consist of non-singing and singing games , they are divided 
between boys’ games and girls’ games Boys games are mostlv 
of a contest char icter, girls of i more domestu type Ihebovs’ 
dramatic games have preserved some interesting beliefs and 
customs, but the tendency in these games such as “ prisoners 
base,” h is been to drop the words ancl tunc and to preserve onl\ 
that part (ai tion) whi( h tends best for exercise and use in school 
playgrounds I he gills’ singing-games have not developed on 
these liius, and have therefore not lost so much of their earlv 
characteristics Ihi singing garni s consist of words, tune mil 
letion Ihe words, in verse, express idi is cont lined in customs 
not now in vocruc, and they may be traced bai k to events taking 
place between men and women and between people of different 
villages Ihe tunes are simple, and the same tune is frequently 
used for different games ihe actions arc illustrative of the ideas 
to be expn ssed I he players rc pre sent vai lous objects— animals, 

villages and people Ihe singing game is therefore not a game 
in the usual sense of the wonl Ihere »s no element of 
“gambling ’ oi pUying “to win” m it— no one is iiihtr oi 
poorer for it, it ilso icquiies a number jf children to pliv 
togethei It is really a “ plav,” and has survived because 
It has handed down some instinces of custom and belief which 
were del ply rooted and which m idc a strong appeal to the 
imagination of our ancestors Ihe singing games represent in 
dramatu foim the survival of those ceremonial diiiees common 
to people in c irly stages of dev elopment Ihese d met s iclebr vtceJ 
events which served to bind the people together and to give them 
i ( ommon interest in matters affecting their welfare Ihev were 
dramatic m charai ter, singing and u tion forming a part of them 
and thiir pirformeis were connected by ties of plate or kindred 
I hey are probably surviv ils of whit we might call folk diam i 
In these times it was held imperative to perform religious 
eeremonies periodically , at sowing and harvesting to insure 
good crops , in the care of cattle and on oetasions of m image 
birth and di ith Ihise wtie matters affecting the wclfire of 
the whole community Lveiits were celebrated with donee, 
song and feasting, and no event wis too trivial to be unt onnccted 
with some belief which rendered eeiemonv necessarv 

At first these ceremonial dinees had deep leligioiis feeling for 
their basis, but m process of time they became puielv secular 
and were performed at certain seasons onlv, because it was the 
custom to do so They then became rei ogni/-ed as beautiful 
or pleasing things in the life of the people, and so continued, 
altering somewhat m ideas but retaining their old dramatic 
forms They were danced by old and voung at festivals and 
holidays, these being held about the same time of year as 
tint it which the previous religious eeremonies had lieen 
held 
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Singing games are danced prineipallv m one of two methods, 
“ line ” and “ cinlc ” Ihese represent two of the early forms 
of dramatu action Thi “ line ” form (two lines of players 
standing opposite each other having a space of ground between 
them, ad vane ing and retiring in turn) represents two different 
and opposing parties engaged in i struggle or contest Hus 
method is used in all cases where contest is involved I hi 
“ circle ” form, on the other hand when ill plavers join hands 
represents those occasions when all the piojili of one place wen 
engaged in celebrating events in which all wen mu rested dhus 
gimes celebriting sowing ind harvest, and those assoi 1 ited with 
love and marriage, are phytd m this form Both these methods 
allow of development The cm !e vanes from examples whire 
all perform the same actions and sav the same words to tint 
where two or more plavirs have principal parts, the othirs 
only singing ejr acting m dumb show, to ex implcs where tin 
singing has disap[xarcd The form or method of phv and tin 
actions constitute the oldest remamuig parts of the game (the 
words being siilijci t to alterations ind loss throimh ignorintc ol 
their memmg), and it is to this foim or method, the u tions 
and the accompaniment of song, that they owe their sur' iv d 
appealing as fhev do to tin strong drimalic instinct of childnn 
and of uncultured folk 

It will lx. (onvenient to give 1 few instances of the best-known 
singing games In “ line ’ form, i fighting game is ‘ Wi ire the 
Rovers ’ The vvoids tell us of two opposing parties lighting 
for their land , both sides altc rnatelv deride one another and end 
l)\ fighting until one side is victorious I wo other line 
games, “ Nuts m May ” mil “ Here come three dukes i-ncbng 
arc also games of contest, but not for territorv These show an 
early custom of obtaining wives Tbev represent rn irri igc by 

captuie, and are played m ‘ line form because of the element 

of contest cont lined in till custom Another form, the mb 
IS also useel to indicate contest 

Cucle games, on the contrarv , sliow such customs as hirvvst 
and marriage with love and courting, and t ceremony and 
sane tion by assembled friends “ Oats and beans and baric v 
and “ Sally Water ” art typical of this form Ihe large majoritv 
of circle gimes deal with love or m image ancl domestic life 
Ihe customs surviving m these gimes deal with tribal hie incl 
take us b u k to ‘ foundation sacrifice well worship, sac red- 
ness of fire, ’ Ixsides marriage and funeial customs 

Dituls 111 ly lu foiin I in tlu ptiiodit. il publit Uions of tin I oik 
lore Societv md paiticularly in the followin,., works - \ B 
Goniine s Iraditunul (>ui>ns of (jMut hutaiu (- vols Nutt 1S04 
i8o8) ( oinmc s Childnn s Sinf’ini’ (lumc’; (Nutt 1904) Etkm 

stem s Cow/'c/m/i.t Stxuiui in \ii>’ten Rh\tnt:> (Duckwortli igoO) 
Maeligm (nuiu;, of ■ii^x’hhni To) k lure Stxietv (tyoo), N« wells 
Game’: of imimut Childnn (Hitj)ir Bros New \ork 1884) In 
Mis Goi mu s liaditinui' (t(in/i<; stvetil versions of each emu, 
loKctlur with a short account ol the suj^Li'ltd origin and of tin 
custom or belief indicated, arc given for t leh g ime In vol 11 lpj> 
JSS 531) a memoir of tin histoiy ol games is e,iveii and the custom 
and bclufs which origin ited them leva wing tlu vvliolt subject fiom 
tile mthropological point ot vnw iiul showing tlu place which 
games (xcupy anumg tlu » vide nets of culv man In Miss Eekci 
steins compiritive stiulv ot nurseiv rhymes suggested oiiems lo 
f,ivtii for m my of these, md an itteinjit mule to loealiiit ee rt on oi 
tlu customs md events In several ol tlie jiubht itions of the 1 oil 
loie Society lex il eoHeetions of gimes arc given all ol which rn i\ 
be studuel with ulv mtagi Stubbes mel other earlv writers giv 
111 my mstaiiees of l>ovs gimes m lli ir divs nian\ of whieli still 
exist Tylor aiul otlui writers on inthiopologv m de ilmg vvitli 
sivage custom confirm the views luie exjnesseel Eor mirserv 
ilivmts see Hilhwell \ o-ierv Rhynns (i'<4a) md (hunberss 
Popu'ar Rlnhiis (first pnnti d 1841 reprinted in 1S70) Ihe leecntlv 
collected Mortis Da>Ui\ by, Mr Cecil Shop should ilso D 
consulted One of tlu morns dimes bean setting evidently dcahii^ 
with planting or hirvtst is danced m ciicle form while otheis 
indicating fighting or rivalry ire danced m line form t uli hiu el ou 
mg m circle b< fore crossing ovci to tlu opposite side md thus 
etmformmg to the lews lire lely shown tei exist m the iiuiie oidm iiy 
game (A B G ") 

CHILDS, GEORGE WILLIAM(ieS2i)-i8e)4) \menean publishei, 
was iKirn in Baltimore, Maryland, on tlu 12th of Ma\ ICS29 
lie was educated in the publie schools, and after a brief term of 
service in the navy, be became in i''n ^ clerk in a book -shop at 
Philaelelphia There, in 1847, cst iblished an independent 
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book-’ihop, and two years later orj^ani/cd die publishing house of 
Childs & Peterson In 1864 with Anthony J Drexel, he pur- 
rhased the Public T^d^er, at that time a little known newspaper , 
he completely changed its policy and methods, and made it 
one of the most influential journals in the country He died at 
Philadelphia on the 3rd of Febniary 1894 Childs was widely 
known for hw pulflic spirit and philanthropy In addition to 
numerous private bent factions in educational and charitable 
fields he erected memorial windows to William Cowper and 
George Herbert in Wtstmmster Abbey (1877), and to Milton in 
St Margaret’s, Westminster (1888), a monument to Icigh Hunt 
at Kensal Green, a Shakespieare memorial fountain at Stratford- 
on- A\ on (1887), and monuments to Edgar Allan Poe and to 
Richard A Proctor He gave Woodland Cemetery to the 
Typogiaphical Societv of Philadelphu for a printers’ burial- 
ground, and with Anthony | Drexel founded in 1892 a home for 
Union printers at Colorado Springs, f olorado 

His liccollicttons were published at Philatlelphia m i 6 qo 
CHILE, or Cnirt (derived it is said, from the Quichua chnt, 
cold, or trbih, snow), a republic of South America, occupying the 
narrow western slope of tlu continent between Peru anil its 
southern cxtrfmity (tor map see Argentina ) It extends 
from the northern boundaiy of the province of Tacna, about 
17° 25' S , to Cape Horn at the extreme southern point of the 
hiiegian archipelago in 51^'’ 58' 40" S with an extreme meridian 
length of 2661 m , and with a coast line considerably exceeding 
that figure owing to a westward curve of about 3^'“ and an 
eistwarel trend south of 50® S of nearly 8® Its mainland width 
ranges from about 46 to 228 m , anel its area, including the 
islands of the southern coast, is officially computed to be 307,774 
sq m , though the Gotha computation (1904) places it at 293,062 
sq m Chile is thus a ribbon-like strip of territory between the 
Andes and the Panfic, comparatively regular north of the 42nd 
pir did, hut with an extremelv rigged outhne south of that line 
It IS bounded N by Peru, E hv Bolivia and Argentina, S and W 
by the Pacific Its eastern boundarv lines are described under 
Arcfntina and Botivia I Ik war of 1879-81 with Peru and 
Bolivia gaye to Chile 73,993 sq m of territory, or one-fourth 
her total area By subsequent agreements the Bohyian depart- 
ment of the I itoral, or Atacama, and the Penivian department 
of larapacd, were fonnally ceded to Chile, and the northern 
frontier was removed to the riv'er Camarones, which enters the 
Pacific at 19“ 12' S Under the treat) of Ancon (20th October 
1883) Chile was to retain possession of the provinces of Tacna 
and Anca belonging to the Peruvian department of Moquegua 
lor a period of ten vears, and then submit “ to popular vote 
whether those territories are to belong to Chile or Peru ” At the 
expiration of the period (1893) Chile evaded compliance with the 
agreement, and under various pretexts retained forcihU posses- 
sion of the territory I his arbitrarv retention of Tacna and 
Arua, which became the province of Tacna under Chilean 
administration, removed the frontier still farther north, to the 
river ‘^ama, which separates that province from the remaining 
part of the Peruvian department of Moquegua Starting from 
the month of that river, in 17^’ ^7' S , the disputed Ixiunelaiy 
follows Its course m an irregular N E direction to its source in 
the Alto do Toledo ringc, tlicnce S and E along tlie watir 
parting to the Bolivian boundary line m the Cordillera Siiillica 
Physiography - For purposes of general toiwgraphical dcsciiption 
Chile may be divided into three regions the desert region of the 
north the central agricultural region between the provinces of 
Coquimlio and Llanquihue and the heavily forested ramy region 
south of lat 41° S The desert region i an elevated arid plateau 
descendmg gradually from the Andes towards the coast where it 
breaks down abruptly from elevations of 800 to 1500 ft From the 
sea this pi iteau escarpment has the appearance of a range of flat 
topped hills closely fmlowing the coast line The surface is made 
up of extensive plains co\erid with sand ind deposits of alkalmc 
salts broken by ranges of bairen hills having the appearance of spurs 
from the Andes and by irrcgul ir lateral ranges in the vicinity of 
the mam cordillera enclosing elevated saline plateaus This region 
IS rainless, barren and inhospitable absolutely rlestitute of vege 
tat ion except in some small river valleys where irrigation is possible, 
ind on the slopes of some of Uie snowr covered peaks where the 
w iter from the melting snows nounshes a scanty and coarse vege 


tation before it dusappeara m tlio thirsty sands It is very rich in 
mimral and saline deposits howevtr Tht eastern parts of this 
region he within the higher rangi s of tin Andes and include a large 
district awarded to Chile m 1890 (see Arc kniina and Atacama) 
Ihw and bleak area la apparently a continuation southw aid of the 
rent Bolivian alUtplamcie and is known as th’ Pima de Ataeama 
ts avenge elevition is estimaterl at 1 1 000 to 12000 ft A hue 
of volcanoes crosses it from north to south and extensive lava beds 
cover 1 considerable part of its suilace Lirge shallow salmi lakes 
j are also characteristic features of this region From 28° S the spur^ 
from the cordillera toward the coast are more sharply defined and 
enclose deeper valleys where the eiltivation of tin scjil becomes 
possible at first through inigation and then with the aid of light 
periodical rams The slopes of the Andes aie precipitous the 
general surface is rough ind m the north the higher ground and 
coast are still barren Beginning with the province of Aconcagua 
the coast elevations crystalli/L into a range of mountains the 
Cordillcia Maritima which follows thi shore line south to the 
province of Llanquihue and is continued still farthei south by the 
mountain range ot Chiloe and the islinds of the western coast which 
are the peaks of a submrrgid mountain chain Lying between tins 
eoist range and the Andes is a broad v illey or plain c xteiiding fiom 
the Aconcagua rivci south to the Gulf of Aneud a dist ince sli,litly 
over O20 m with an iicrage width of about ho m It is sometimis 
called the ‘ Vale of Chile and is the richest and most thiekly 
populated part of the republic It is a highly feitik region is well 
watered by numerous stieams from the Amks has a mode i ite mu 
fall anel forms an igneu'turil and grazin^ region of great pio 
diietiveness It slopes toward the south ind its lower levels are 
filled wath lakes anel with elepiessions whtic lakes foimcrh existed 
It IS an alluvni plain tor the greater part but eoiiLauis some sandv 
tracts as m Suble md Araueo m the north very htth nitiiril 
forest is found except m tlic valleys and on the slope s of tlu enelo mg 
mountain ringcs but m the south, where the lainfall is heavie r, the 
plain IS well covered with forest South of 4U S the eoun^^ry is 
mountainous heavily forested and inhcspitibk Thtie are only 
a lew scattercel settlements within its borders anel i few nomadic 
trilKs of savages eke out a miserable existence on the coast Th< 
deeply indented coast line is filled with islands which picserve 
the general outline ol the eemtinent southw arel to the I iiegiaii 
arclnptlago the outside groups lorming i continuation of the Coi 
dillera Maritima Ihc heavy and continuous i-aintdl tliiougliout 
this region especially m the latitude of Chilcx gives use to a Uigt 
number of rivers and lakes Farthir south this ixcissne precipi 
tition IS in the form ot snow m the Cordillei'as foiming glaeicis at 
a comparatively low level which m places dischaigi into the inlets 
and bays of the sea The extreme southern part ol tins region 
extends eastward to the Atlantic entianco to the Str uts of Magellan 
and includes the greater jiart of thi large island of lierra del Fnego 
with all the islands lying south and west of it Iheie aic some com 
parativcly level stretches of country immediately north of the 
Stiaits partly forested and paitly grassy ])lains when sheepfirnnug 
has been established with some degree of success but the gicatu 
put of this extreme southern territory is moiinbiinoiis cold wil 
ind inhospitable The peipctual snow line bcie dc'seends lea 
to 4eaoo ft above sea lev cl and the forest giowth docs not use abov e 
an altitude of ioex> to 1500 ft 

It has been officially estiinitcil that the atablc lands of Chile 
coiiipn e about twenty five milhons of acres (slightly ovir pi 000 
sq m ) or very ncaily one eighth of its total area „ «/■/« 

Tlie desert regions of the nortli include comparatively *** * 

large areas of plains and gently sloping surfaces tiaveised bv 
ranges of barren hills The remainder exf the republic probably 
more than thicc fifths of its suiface is extremely mountainous 
The western slopes ot the Andes with its spurs and late 1 il ranges 
cover a broad zone on the eastern sirlc of the republic and the 
Cordillera Maiitima cov'ors another broad zone on its western side 
from aliout lat 3^° to the southein extremity of Chilod or below 
lat 43'^ This maritime range is traveised Iiy several liver v dleys 
some of which like the Bio Bio are broad anel hav c so gentle a slojie 
as to be navigable The Andes however present an unbroken 
barrier on the east except at a few points m the soutli where tlie 
gciicial elevation is not over 5000 to Goex) ft anel where some of the 
Chilean rivers as the Palen i ind I,as Hcia. have their souices on its 
castcni side From the 52nd to about tin 31st parallel this great 
mountain system known locally as the Cordillera de los Andes 
apparently consists of a single chain thougli m reality it mcludes 
short lateral ranges at several points continuing northward several 
parallel ranges appear on the Argentine side anel one on the Chilean 
side which are ultimately merged In the great Bolivian pi iteau 
The Chilean lateral range vvhirh extends from the 20th to the igth 
panallels traverses an elevated desert region anel possesses several 
noteworthy peaks among which arc Cerro Bolson iGoiy ft and 
Cerro Dona Ines 16 706 ft It is broken to some extent in crossing 
the province of Antofagasta the southern division being knowm 
as the Sierra de Huatarondo At the southern frontier of Bolivia 
the main chain, which has served is the boundary line between 
Argentina and Chile divides into two great ranges the principal 
one continuing almost due north along the eastern side of the great 
Bolivian a/ia plantcie and the other forming its western nm whore 
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It M known as the Cordillera Sihlhca and then following thi trend 
of the coast north-westward into Peru becomes the Cordillera 
Occidental The western slopes of the Andes are precipitous with 
short s|nirs enclosing deep valleys The whole system is volcanic 
and a considerable nuniner of volcanoes are still intermittently 
active noticeably m central and southtrn Chile Iht culminating 
point of the Chilean Andes is Aconcagua which rises to a height of 
23 097 ft 

In southern Chile the coast is highly mountainous hut the relation 
of these elevations to the Andes has not been clearly determined 
The highest of these apparently detached groups are Mt Macd (lat 
45® 9711 ft and Mt Aren lies (about 47° S lat) 11286 ft 

Cathedral P( ak on Wellington Island ris« s to a height of 3838 ft 
and the highest point on Faylao peninsula to 3937 ft The coast 
range of centril C hile his no noteworthy elevations the culminating 
point in the province of Santiago being 7316 ft Between central 
Chile and the northern desert region there is a highly mountainous 
district where distinct ringts or elongated T|Mirs cross the republic 
from the \ndcs to the co^st forming transv<rse valleys of great 
beauty and fertility The most famous of these is the ' Vale of 
Qmllota ” between Valparaiso anrl Santiago The Chilean Andes 
between Tacna and Valdivia are crossed by 24 passes the ma)onty 
of them at elevations cxctcdmg ro 000 ft The best known of these 
IS the Uspallata pass between Sant'ago and the Argentine city of 
Mendoza 12870 ft above se i 1< vel The pisses of ctntral and 
southern Chile are used only m the summer season but those of 
northern Chile ire open throughout the whole year 

The \olcanic oitem of the Andes and tlicir comparatively recent 
elevation still subject Chile, m common with othei parts of the 
Western coast icgion to freipient volcanu and seismic disturbances 
In some instances since European occupation violent earthquake 
shocks ha\e resulted m considerable elevations ot certain pirts eif 
the coast After tlu great i irthqnakt of 1835 Captain Robert 
1 itzRoy (i8r>5 1S65) of H M S Be udt ’ found putnd mussel 
shells still adhi ring to the rocks 10 ft above high water on the island 
of Santa Maria 30 m from Concepcion and Chailes Darwin declares 
in desenbmg that disaster that “ tlu n c in be no doubt that tht land 
round the bay of Concf pcion was upraised two or three feet ” These 
upheavals howeser aic not always permanent the upraised land 
sometimes settling back to its formi r position I his happened on the 
island of Santa Mana alter iSi'j The existence of sea shells at ele 
vatioiis of 350 to 1300 ft 111 other parts of the republic shows that 
these forces supplemented by a gradual uplifting of the co ist have 
been m operation through long periods of time and that the greatei 
part of central and southern Chile has been raiseil from the m i in 
this way These earthquake shocks have two distinct charicter- 
istics a slight vibration sometimes ilinost imperceptible called a 
temblor generally occurring at frequent intervals and a violent 
horizontal 01 rotary vibration or mot’on also repeated at frequent 
intervals c illed i terremoto which is caused by a fracture or displ ice- 
ment of tlu earth's strata at some p irticul ir point, and oltcn results 
m considerable damage When the earthfjuakc occurs on the coast 
or beneath the sc a in its vicinity tidal waves are sometimes formed 
which cause even greater damage than the earthquike itself Anca 
has been three times destroyed by tidal waves and other smill 
towns of the north Chile m eoas-t hue suffered similar disasters 
I oquimbo was swept by a tidal wave m 1849 and ConcejM-Km and 
T-’lcahuano wen similaily destroyed m 1835 The great earth- 
epialvc which partially destroyed Vilpiruso m 1906 however was 
not followed by a tidal wave Ihese violent shocks are usually 
limited to comp iratively small districts though the vibrations may 
be felt at long distances from the centre of disturbance In this 
respect fink may be divided into at hast four great earthquake 
areas two m the desert ngion the thirel enclosing Valparaiso ind 
the fourth extending from Concepcidn to Chilo6 A s*aidy of Chilean 
earthquake phenomena however would probably lead to a division 
of southern Chile into two or mon? distinct earthquake areas 

The coast of Chile is fringed with an extraordinary number of 
islands extending from ( hiloe S to Cape Horn the grouping of which 
^ shows th it they arc m part the summits of a submerged 

mountain chain a continuation southward of the Cor 
dillera Mantima Thret groups of these islands called the Chiloc 
Guaytecas and Chonos archipelagoes he N of the Taytao peninsula 
(lat 45° 50' to 46® 55 S ) and witli the mainland to the fc foini the 

E rovmcc of Chilo6 The 1 irgest of these is the island of Chilo^ which 
I mil ihited Some of the smaller islands of these groups arc also in- 
habited though the excessive rainfill ot these latitudes and the 
violent westerly storms render them highly unfavourable for human 
occupation Some of the smallest islands arc barren rocks but the 
majority of them are covered with forests These archipelagoes are 
separated from the mainland in the north by the gulfs of Chacao 
(or Ancud) and Corcovado 30 to 35 m wide which appear to be a 
submerged part of the great central valley of C hile and farther south 
by the narrower MorMcda channel which terminates southward 
in a confusing network of passages between the mainland and thi 
islands of the Chonos group One of the narrow parts of the Chilean 
mainland is to be found opposite the upper islands of this irroup 
where the accidental juxtaposition of Magdikna island which in 
dents the continent over half a degree at this point and the basin 
of Lake Fontana which gives the Argentine boundary a sharp 


wedge shaped projection westward narrows the distance between 
the two to about 26 m Ihe Taytao peninsula incorrectly called 
the Tres Montes on some maps is a westward projection of the 
mainland with which it is connect! <1 by the narrow isthmus of Ofqui 
over which the natives and eaily missionaries were accustomed to 
carry their boats between the Mor iltda Channel and Gulf of Penas 
A short ship canal here would give an unmleri upted and protected 
inside passage from Chacao Channel all the way to the Straits of 
Magellan a distance ol over 760 m \ southern incurving pro 
jection of the outer shore line of this peninsula is known as ires 
Montes peninsula the most southern jioint of which is a cajie of the 
same name Below the Taytao jumnsula is the broad ojien Gulf 
of Penas which cariies the coast line castwarel fully 100 m and is 
noticeably free from islands 1 he northern c-ntrance to Messier 
Chinnel is through this gull Messier I’ltt Sarmxento and Smvth s 
Clianneis which form a comparatively sale anei remarkably jnctur 
esejue inside route for small steamers about 338 m m len^tli 
separate another senes of ire hipelagoes fiom the mainland These 
channels are m place's narrow anel tortuous Among the islands 
which thickly fringe this part of the coast the largest arc Azopardo 
(lying within Baker Inlet) Prince Henr\ Campafta I ittlc 
Wellmgtfjn Crre it Wellington and iMornington (of the Wellington 
arcliqielago) Madrc de Dios Duke of York Chatham Hanover 
Cambridge Contreias Rennel) and the Queen \delaide group of 
sin ill barren rcKks and islands lying immediately north of the 
Pacific entrance to the Straits of Magellan The largi number ol 
English names on this coast is due to the fact that the earh st 
derailed survey of this region w is made by I imlesh naval olhctrs 
the charts prcjiareel from their surveys an still in use and form the 
basis of all subseijuent maps None of these islands is inhabited 
although some of them are of large size the largest (Great Welling- 
ton) being aliout 100 m long It has likewise been eletermined, since 
the boundaiv'’ dispute with \rgcntina called attention to these ter 
ntoiics and led to their carelul exploialion at the jiomts in dispute 
til it Skyrmg Water in lat 53° S opens westward into the Cult 
of Xaultegua winch trinsforms Ponsonby Land and Cordoba (or 
Croker) peninsula into an island to which the name of Ricsco has 
been given The existence ol such a channel was considered probable 
when these ml ind waters were first explored in 1829 bv Captain 
I itzRoy but it was not discovered and surveyed until three quarters 
of a century had elapsed Belonging to the iMitgiin group south 
of the Struts of Magellan are Desolat on Santa Ines Clarence 
Dawson Londonderry Hostc Navann and Wollaston islands, with 
innumerable smaller islands ind rocks Innging their shores and 
filling the channels between them Admirable descriptions of this 
inhospitable region the farthc t south of the inhabited parts of 
the globe maybe found m the A arruhitf e/ the Surieyxng \ cAages 
of Afije-^tv s “ 4dtentt4re and Beagle between the -xean, 

/’fed and /Sj6 (3 vols 18311) 

The western ami larger part ot Ticrra del huego (^ i ) belongs to 
Chile About 63 in S W of Cape Horn m lat 56“ 25 S is the 
J^iego Ramirez group of small rocky isl mils the most southern 
possession of the rejmbhc Its westirnniost possessions are Sala y 
Gomez an<l Faster islands the formei in al>out 27® S 105® W and 
the litter th< easternmost mhabiteel Polviiesian island in 27“ O b 
109° 17 W Mueh nearer the Chilean coast (3110 m ) lying between 
the 33rd and 34th parillels an the three islands ot the Juan Fer- 
nandez group and rising appaiently fiom the same submerged 
plateau about 500 ni farther north ot tlit litter ire the rockv islets 
of San Ambrosio and San Felix ill lx longing to Chile North ot 
Chiloc there are few islands in close pioximity to the coast Thi 
more import int of these vre La Mocha olf the southern coast ot 
Arauco m lat 38® 20 S which is 8 ni long ind ns< s to an cievat on 
of 1240 ft alxivc the sei Sant i Mam 30 m south west of Con 
ctpci6n which partially encloses the Bay of Arauco and is well 
cultivated and Ouiriquma lying olf the port of falcahuano m tl e 
entrance to ConcejiciCm b ly There an a few barren islands on the 
desert coast the largest ol which are between Coquimbo and Caldera 
Since the removal of their guano elcposits they have become praeti 
cally worthless except where they serve to slu Iter anchorages 

The coast of northern and central t hile is singularly deficient in 
gooel hirliours Those of the desert region are only slight mden- 
titions m a remarkably uniform coast line sheltered on _ 

one side by a jvoint of laiul or sm ill island The landings ** 

are generally dangerous because of the surf and the anchorages are 
unsafe from storms on the unprotected side \mong the most 
frequented of these are Valparaiso Coquimbo Caldera Iquique and 
Anca There are somi small harbours for coesting vessels of bght 
draught along the coast of ctntral Chile iisuallv at the partially 
obstructexl mouths of tlie larger rivers as San Antonio near the 
mouth of the Maipd Constitucion at the mouth of the Mauk and 
I hco on the outlet of Lake Vichuquen but there is no h irbour of 
importance until Concepcibn (or Talcahuano) Bay is reached 
There are three harbours on this bay El Tom^ Penco and Talca- 
huano (7 t> ) the last being tlic largest and Ivest protectea port on 
the inhabited part of the Chilean coast Im me diately south of this 
bay is the large Bav of Arauco into which the Bio-Bio river dis- 
charges and on which sheltered by the island of Santa Mana arc 
the ports of Coronel and Lota The next important harbour is that 
of El Corral at the mouth of the Valdivia nver and 15 m below 
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the city of Va-ldivia The Bay of San Cailob on the northern coast 
of Chiloe which opens upon the narrow Chacao channel has the port 
of Ancud or ban Carlos and is rated an excellent harbour for 
vessels of light and medium draught Inside the island of Chiloe 
the laige gulfs of Chacao (01 Vneud) and Corcovuio an well pro- 
tected from the severe westerly storms of these latitudes but they 
aic little used because the approach through the Chacao channel is 
tortuous and only 2 to 3 m wide and the two gulfs though over 30 m 
wide ind 150 m long, are beset with small rocky islands At the 
noith f nd of the first is the Reloncav 1, a large and nearly landlocked 
l)i> on which stands Puerto Montt the southern terminus of the 
Chilian central railway The large Gulf of Peftas south of Taytao 
])( ninsula is open to the westerly storms of the Pacific but it affords 
entrance to sivird natural h irbours Among these are the Gulfs 
of Ires Montes md San Estevan and Tarn Bay at the entrance to 
Messier Channel fhe next 300 m of the Chilean coast contain 
numerous bays and inlets iffordmg safe harbours but the mainland 
ind islands arc uninhabited and the climate inhospitable Behind 
Rennell Island in lat 52° S howevei is a succession of navigable 
estuines which pinitrate inland neatly to the Argentine frontiei 
The central part of this group of estuaries is called Woisley Sound 
ind the last and farthest inland of its aims is Last Ileipe Inlet 
(Ultima Esperan/a) on which is situ ited the Chilean igrieultural 
colony of Put rto Consuelo Ihe Straits of Magell in about 360 m m 
length he wholly within Chilean territory Midway of them is situ 
ite (1 Punta Arenas the most southern town and poit of the republic 
Except m the extreme south the hydrography of Chile is of the 
simplest description all the 1 irger livers having their souiccs m the 
Andes and How mg westwaiel to the Pacific 1 heir coin se s 
^ * are necessarily short and only a few have navigable 
channels the aggregate length of winch is only 705 m Nearly ill 
livers 111 the desert region arc lost in the sinds long before reaching 
the coist Iheirwateiless channels aic interesting howe vei, as e\i 
deuce of a time when chin itologic il conditions on this coast weie 
elifferent Ihc principal nveisof this legion are bania (which forms 
the provisional bound iry line with Peru) Tacna, Camarones Loa 
Copiapd Iluaseo Elqui Liman and Choapa The Loa is the 
largest having its sourei s on the slopes of the Corelillera south of 
the Minho volcano between 21° and Ji‘’3o' b lat inel fhywing 
south on an elevated pi ile lu to t inuehiu and thence west ind 
noith in a gnat cuive to (Jiiilligi wliinee its d y channel turns 
westward agun and roaches the Pacific m lit 21'’ 28' S a few miles 
south of the small Jiort of Huanillos Its total le ngth is estimated at 
230 m 1 he upper courses of the river art at a consideiablt elevation 
alxivc the sea and receive i large volume of water from the Cor 
rhlleras Ihe water of its uppei couise and tributaries is sweet 
and IS conducted across the d« sert in pipes to some of the eo ist tow ns 
but in Its lower course is in ill the iiveis of this region it becomes 
brickish Ihe Copi ip6 which once disehargi d into the sea is now 
practically ixliiiisted m irrigating a small fertile valley m which 
stands the city of that 11 vine The Copiipo anil Iluaseo have com 
paiatively short couisis but they icccivc a consuhrible volume of 
water from the higher sums Ihc latte 1 is also used to irrigate a 
small Cultiv ited v illey Tin livers of the jirovmee of Coeiiiimbo — 
the Elcpii or Coquinibo I imari and Choijia — exist under less 11 id 
conditions and like those of the piovinci of Aconcagua — the Ligua 
and Aconcagu i ire used to iirigate a much larger irea of culti 
vated tciiitory Ihe central igiieultural piovmces are traverseel by 
several important riveis all ot them rising On the western slopes of 
the snow 1 1 id \ndes ind bieaking through the lower ce>ast lange 
to the I’aeific after being extensively used to irrigate the great 
eential v ilk y of Chile These an the Maip6 (Maypd or Maipu) 
R ipcl Mitiquito Maule Itati Bio liio Impeiial Folten \ alehvi i 
or Calk ( ilk Bueno and Maullin With the exception eif the first 
three these rivers h ive short n i\ igable channels but they ire open 
only to V essels of light di lught In cause of saml-bars it the ir mo iths 
lh( largest It the Bio Bio vvhiehhas i total k ngth of 220 m iixi of 
wlueh ire navigable These riy ers hav c be en of gre at se rvicc m the 
agiicultiir il ele velopme nt of this part of Chile afforeling means of 
ti mspoitation where railways inel highways weie entirely lacking 
Some ot the 1 irger trilnitaiics of these ruers whose economic vilue 
has been eejually gre it are the Mapocho which flows through 
Santiago and enteis fhe R 1 iipo from the north the turbulent 
Cachijioal which joins the Rapel from fhe north , the Claro which 
waters an extensive part of the province of lalca and enters the 
Mink from the north the Nubk which rises in the higher \ndcs 
noith of the peaks of (diillan inel Hows entirely across the province 
of Nuble to join the Itata 011 its western frontier the Laja which 
rises in a 1 ike of the same name near the Argentine frontier m about 
35 ° 30 S and flows almost due west to the Bio Bio and the 
Cautin whieh uses m the north east corner of Cautin anel after a 
tortuous couise westward nearly across that province forms the 
principal confluent of the Imperial The unsettlcel southern regions 
of Chiloe (mainland) anel Magallanes are traversed by a number of 
important rivers which have been only partially explored They' 
have their sources in the Andes some of them on the eastern side 
of the line of highest summits The Puelo has its origin m a lake of 
the same name m Argentine temtorv and flows noith west through 
the Cordilleras into an estuary (Reloncav 1 Inlet) of the Gulf of 
Reloncavi at the northcin end of the Gulf of Chacao Its lower 


course is impeded in such a manner as to form three small lakes 
called Superior Inferior and Taguatagua A large northern tnbu 
tary of the Puelo, the Manso has its sources in Lake Mascardi and 
other lakes and streams south east of the Cerro Tronador also in 
Argentina and flows south west through the Cordilleias to unite 
with the Puelo a few miles west of the 72nd meridian The Rtlon 
cavi Inlet also receives the outflow of Lake Fodos los bantos through 
a short tortuous stream called the Petrohue The Com.iu Inlet and 
river form the lioundary line between the provmces of Llanquihue 
and Chilof, and traverse a d.„nsely wooded country m a north 
westerly tlircclion from the \ndcs to the north eastt rn shore of tlu 
Gulf of Chacao Continuing southward the Yelcho is the next 
important river to traversi this legion It drains a laige area of 
Argentine territory where itiscalled the RioEctaleufu or Fetalauqucn 
its principal source being a large lake of the same name II flows 
south west through the Andes and then north west thiough Lake 
Yelcho to the Gulf of Corcovado Tlu Argentine colony of the i 6 th 
of October settled principally by Welshmen from Chubut is located 
on some of the upper tributaries of this liver in about lat 43° b 
The Palcna is another nver of the same e haracter having its souiee 
m a large frontier lake called Gential Paz and flowing for some 
fhstance through Aigentinc territory before crossii^ into Chile 
It receives one laige ^^iibutaiy from the south the Kio Pico and 
enters an estuiry of the Gulf of Coieovado a little north of tlic 44lh 
jiarallel The Enas is wholly a Chilean iiver diaming an txten-.iv( 
Andean region between the 44th ind 45th parallels and dischaiging 
into the Pnyiigu ipi channel which separates Magdalen i island 
from the mainland Iht Aiseu ilso has its source m Argentim 
(enitory near the 46th parillel and drains a mountainous region as 
far north as the 45th parallel receiving numerous tiibutanes, vnd 
discharging a large volume of water into the Moraleda channel m 
about lat 45° 20' S The lower course of this nver is tssentiallv an 
inlet and is navigabk lor a short distance The next 1 irgc rnir i 
the Lis Iltras 01 Baker thiough whieh the waters of Lakes Buenos 
Aires and Putyrrtilon or Cochrane find their way to the I’aeific 
Both of these large lakes aic cros'-ed by the boundaiy line The 
Las Heras discharges into Martinez Inlet the northern part of i laige 
estuary' called Baker or ( alen Inlet which pcnctiatcs the m unland 
about 75 m and opens into larn B ly at the south-east corner of the 
Gulf of Peflas Azopardo (or Merino J irpia) island lies wholly within 
this gicat estuary while it its mouth lies a group of smaller islands 
callcel Baker Islands which sepaiatc it from Messier Chinml The 
course of the Las Heras from Lake Buenos Aires is south and south 
west the short range of mountains m which arc found the Cerros 
ban \alentiii and Arenales forcing it southward for an outlet 
Baker Inlet also icceives the watcis of still another large Argentine 
Chile in lake San Martin whose fir reaching fjord like arms extend 
fremi lit 4g® 10' to 48° 20 b its noith west aim drains into th< 
Toio 01 La Pascua nver Lake San Martin lies in a crooked deeply 
eiit passage through the Andes and tlie divide between its southern 
1 xtremily' (I aguna Far) and Lake \ icdm \ which discharges through 
the Sinti t ruz rivci into the ‘\thntic 's so slight da to warrant the 
hypothesis that this was onee i stmt between the two oceans 
After a short north westerly course the loro discharges into Bakei 
Inlet ill lat 48®i5'S long 73*24 W bouth of the Toro then arc 

no laige rivers on this toast but the iiaiiow fjords jiinetr ite deeply 
into tlu luountams and bung ivv ly the drainage of their snow eipptel, 
storm swept ele vations \ peculiar network of fjords and conneeting 
ehamieK terminating inlanel m i ivcculiarly shaped Ixxly of water 
with long widely branching einis called Worsky Sound Obsliuction 
bound and Last Hope Inlet covers an extensive irea betwien tlu 

f ist anel 53r<l p irallels and extends ne irly to the Argentine frontui 
t has the ch iractenstics of a tidew iter nver and drams an extensive 
region The sources of the Argi nlinc river Code ire to be founel 
imemg the lakes and streams of this same region within Chile in 
territory A notewoithy peculiarity of southern Cl ik from the 
Taytio peninsula (iliout 40° 50' S fat) to Titrra del Fuego is the 
large number of glaciers formed on the western and southern slopes 
of tlu Cordilleras and other high elev itions which discharge direct 
into these deeply cut estuaries Some of the larger lakes of the 
Andes have glaciers disehaiging into them The formation of these 
icy streams at comparatively low levels with their discharge direct 
into tidewater estuaries is i phenomenon not to be found elsewhere 
m the same latitudes 

The Hkes of Chile arc numerous and important but Iluv are 
found chiefly in the southern half of the republic In the noith the 
only lakes aic large lagoons or moi asses on the uppei 
saline plateaus between the 23rd and 28th parallels 
They are fed from the melting snows and periodical storms of the 
higher Andes and most of them arc completely dry pait of the year 
Their waters are saturxted with saline comjxuiiuJs wind in some 
cases have considerable commercial value In central Chile above 
the Bio Bio river the lakes are small and have no speci il geographical 
interest with the exception perhaps of the Laguna del Maule in 
36® 7' S and laguna ele la I^ja m 37° 20', which he in the Andes 
near the Argentine frontier and are sources of the two rivers of the 
same names Below the Bio Bio river there is a line of large pictnr 
esque lakes extending from the province of Cautin south through 
that of Llanquihue corresponding in chaiacter and position to the 
dry lacustiint depressions extending northward in the same valley 
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Ihey he on the eastern side near the Cordilleras, and serve the 
purpose of great reservoirs for the excessive precipitation of ram 
and snow on their western slopes With one exception they all dram 
westwaid into the Pacific through short and partly navigable nvers 
and some of the lakes are also utilized for steamship navigation 
Ihcse lakes are Villarica on the southern frontier of Cautm Rinihuc 
and Ranco m Valdivia and Puyehue Rupanco Llanquihue and 
Todos los Santos m Llanquihue The largest of the number are I^kes 
Ranco and Llanquihue, the former with an estimated area of 200 
sq m and the latter of 300 sq m Lake Todos los Santos is situated 
well within the Andean foothills north east of Puerto Montt and at an 
elevation of 509 ft , considerably above that of the other laki s 
Lake Ranco being 230 ft above sea level The great Andean lakes of 
General Pu (ne ir the 44th parallel) Buenos Aires (m lat 46“ 30' S ) 
Pucyrredon, or Cochrane (47° 15' S ) and San Martin (49° S ) he 
partly within Chilean territory In the extreme south are Lagoa 
Blanca a large fresh witer lake m lat 52° 30' S and two large 
inland salt water sounds, or lagoons, called Otway Water and 
Skyrmg Water connected by FitzRoy Passage 

Geologv — Chile mav be divided longitudinally into two regions 
which differ from each other m their geological structure Along 
the coast lies a belt of granite and schist overlaid imconformably 
by Cretaceous and Tertiary deposits inland the mountains are 
formed chiefly of folded Mesozoic beds together with volcanic rocks 
of later date The great longitudinal valley of Chile runs approxi 
mately but only approximately along the boundary between the 
two zones Towards the north the coastal zone disappears beneath 
the sea and the Andean zone reaches to the shore The ancient 
rocks which form the most characteristic feature of the former do 
indeed occur upon the coast of Peru but in the north of Chile they 
are found only m isolate d masses standing close to the shore or as at 
Mejilloncs projictmg into the sea bouth of Antofagasta the old 
rocks form a nearly continuous band along the coist extending as 
lar as Cape Horn and Stati n Island and occupying the gi cater part 
of the islands of southern Chile Lithologic illy they arc crystalline* 
schists together with granite diontc gabbro and other igneous rocks 
1 hey are known to be pre- Jurassic but whether they arc Palaeozoic 
or Archaean is uncertain They are strongly loldcil and arc overlaid 
imconformably by Cretaceous and Tertiary deposits In tin north 
lioth the Crctacious and Icrliary bids of this zone are limited in 
(xtent but towards the south Mesozoic beds which are at least 111 part 
Cntaceous loim a band of considerable width Ihe Tertiary beds 
include both marine and terrestrial deposits ind <appcar to be chiefly 
of Miocene ami I’liocenc age The whole of the north part of fierra 
del huego is oicupied by plateaus of honzontal Tertiary strata 
The Chilean Andes corn spond with the Western Cordillera of 
Bolivia and Peru ind consist almost intirclv of Jurassic and Cre 
taccous beds togethti with the products of the lertiary eruptions 
The Ml sozoic beds arc thrown into a senes of jiarallel folds which run 
in the direction of the chain and which aie generally free from any 
complications such as ov erthrustmg or ovcrtolding The Crctaci ous 
lieds form a synclinal upon the ex tern side of the ch im (and 111 
general beyond the thilean bound try) while the J 11 r.ussic beds arc 
thrown into a number of folds which form the axis and the western 
flank riiroiigh the Mesozoic beds ire intruded granitic and other 
Igneous rocks ol lertiary igc and upon the folded Mesozoic founda 
tion use the volcanic cones of Tertiary and later elite Ihc Trias 
IS known only at La Term 1 x near Copiapd where coal-scams with 
Rhaetie plants h ive been found but the rest of the Mc^ozoic series 
fioni the I las to the Upper Cretaceous appears to be repiescnted 
without i brt ik of more than local importance Ihe deposits ire 
111 trim consisting mainly of sandstone and limestone together with 
tults uiil conglomerates of porphyry and poiphyntc Tliise porphy 
ntie locks form v characteristic ft xture of the southern Andes 
and were at one time supposed to be metamorphic but they arc 
certainly volcinic and as they contiin maiiiie fossils they must have 
been 1 ud down bent ith the sea They are not confined to inv one 
horizon but occur irregularly throughout the Jurassic and occasion 
ally also imongst the C retact ous strata They loim m f ict a special 
facies whieii in ly frequently be traced laterally into the more normal 
marine deposit of the same age The fauna of the Mesozoic beds 
is very rich and includes forms which are found m northern Europe 
others which occui iix central Europe and others again which are 
characti iistic of the Mcditiiixm in legion It lends no support to 
Neumiyrs theory of chinilic zones A large part of the chain is 
covered by tlu products of the great volcanoes which still form the 
highest summits of the Chilean and Argentine Andes The rocks are 
hparites dacites hornblende and pyroxene andesites The recent 
lavas of the still active volcanoes of the south aie olivine bearing 


ersthene andesite and basalt * 

Itmaie -Iht climate of Chile vanes 


widely 


fioin the tiopical 


* See A I’lssis ‘ Sur lx constitution ge'ologiquc de la clialne 
des Andes entre le 16® et le 35® degr6 de latitude sud 4 nn 
des mines ser 7, vol 111 (Mem ) 1873 pp 402 426 pis ix x 
R A Phihppi Die ttitinren nnd quaitaien T erstetnerungen Chiles 
(Ixipzig 1887) (me hides also dcscrmtions of some Cretaceous 
fossils) and I os ] dsiles secondaiios de Chile (Santiago 1899), Karl 
Burckhaidt “ Profils geologiques transversaux de la CordilRre 
argentmo-chihcnnc Stratigraphic ct tectomque,” Anales Miis 
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heat and extreme anei conditions of the northern coast to the low 
temperatures and extreme humidity of western Ticrra del hue go 
and the southern coast The high altitudes of the \ndean region 
also introduce ve rtical zone s of temperature modified to some extent 
by the rainless plateaus of the north and by the excessive rainfall 
of the south In general teinis it may be said that the extremes 01 
temperature are not so great is m corasixmding latitudes of tin 
northern hemsphe re because of the greater expanse of water in 
comparison witlx the land areas the summers being cooler and the 
winters wirmer The cold antarctic or Humboldt current swe*eps 
northward along the coast and greatly modifies the he at of the ariej 
tropical plateaus Ihc climate of northern xnel central Chile is 
profounellv affected by the high mountain barrit r on the eastern 
frontier and by the breiid tiei less pampas of Argentm i which raise 
the easterly moisture laden winds from the Atlantic to so liigh an 
elevation that they sweep across Chile without leaving a drop of 
ram At very rare intervals light runs fall in the desert regions 
noith of Coquimbo but these are brought by the prevailing coi'-t 
wind*- With this exception these regions ire the most and on the 
face of the globe Jiighly heated by i tropical sun during thi day 
and chilled at night bv the proximity of snow covered heights ind i 
cold ocean cun ent Going south the tempi ratine slowly falls and th< 
rainfall gradually increases the year being divided into a short 
rimy season and i long dry cloudless season At Copiapo m 
27“ 22 S 1300 ft above the sea the mean annu il teinpeiature n 
60° and the rainfall about l in but at Coquimbo m 29° 56 S the 
temperature is 39 2° ind the r unfall 1 1 in At Santiago in 33° 27 
S 1755 ft ibovc the sea th( mean temperature is 54° and tht 
annual rainfall 16^ m though the latter vanes consulcrablv 
1 he number of ramv d ly s m the y ear av t rages aliout 21 \t 1 ale i 
15*^ 3b' S and 334 ft above sea-level the mean annual tempi nature 
is nearly on< dtgrec above that o<^ Santiago but the rainfall has 
mcreasid to 19 7 in The long dry season of this ngion makes ir 
ngition necessary and vegetation has something of a subtropie vl 
appexranee jialins growing naturallv as far south as 37'' lh« 
climate is heilthy and agrccabU though the death-iate among the 
common people is abnormallv high on account of jier onal habits and 
unsanitary sunoundings In southein Chile the climate undergoes 
a rxdical change — the prevailing winds becoming westerly causmg x 
long rainy season with a pin nomenal rainfall The plains as will 
as the western slopes of the Vndes aic coveied with forest tlie ii\< rs 
become torrents and the sky 1 covered with heavy clouds a great 
part of the \ear At Valdivia m 30'^ 49 S and near the sea level 
the mean annual lemperatun is 32 y® and the annual ramlall 108 
to II 3 in with about 130 ram\ day-, m the year These meteoro- 
logical conditions are still nioie aceenUiated at Ancuel at the north 
t nd of the island of Chiloc in yi 46 b where the m< an annual 
temperature is 30 and the annual rainfall 134 in The equable 
ehiracter of the ehinate at (Ins point is shown by the limited range 
between its summer and winter tt iniierxtures the mean for January 
being 56 5® and the mean lor July 45 y llu almost continual 
cloudiness is undoubteelly i principal cause not only of the low 
summer tempciatures but also of the comparatively high wuner 
tempt ratines I rosts are mfiexjutnt and snow does not he long 
ihc dim xte is eonsultud to be he ilthful notw itlist inding the 
excessive humuhtv The ()oo m of coast from the Chonos Arehi 
pelago south to the Fuegian islands have a climate closdy approvi 
mating that of the latter It is wet and storniv all the y ear through 
though the rainfall is much Itss than that of Aneud and Vald’via 
Ihc line of perpt tual snow which is botxi ft above sea level between 
lat gi® and 43 descends to 3300 (to 4 ck>o) ft m Tierra del I uego 
affordiii" mother indication of the low m iximum tempe ratines ruling 
ehiring the summer \l the extreme south where Cmilean territory 
extenels across to the Atlantic eiitrinee to the Straits ot Magellan 
a new climatic influence is tneountered m the warm equatorial 
current flowing down the exst eoist ot South Vmenei which gives 
to eastern lierra del I uego a higher leiiipe r iture thin that of the 
v\ e st( rn shore The Andes although much broken in these 1 ititudes 
also exert i modifying mfluenee on these eastern districts slultering 
them from the cold westerly storms and giving them a diier chin ite 
Ihis accounts for the surprising meteorological data obtained from 
Pimta Annas m 33 10 b where the mean annual temperature is 
43 2° and the annual rainfall only 22 5 m Other observ ations reduce 
this annu il precipitation to less than 16 in According to observ ations 
made by the Swtehsh Antarctic Expedition (1901-1903) at Orange 
Bu Hoste Islanel m lat 53 31 s long 68® 05 \\ which is mot < 
exposed to the vvesteily storms the mean temjKr iture for ii months 
was 41 98® and the total prccijntation (ram and snow) 33 i in 
Tht mean maximum temper iture was jy 24® and the mean mmuuum 
33 83° The observations showed 284 days with ram or snow of 
wliieh 70 were with snow 

I lora —The mdige nous flora of C hile is lesvS extensu t and h ss 
interesting than those of Argentina and Brazil hut eontams many 
peculiar genera and species A classihcation of this flora necessitates 

la Plata igoo and " Beitrage zur Kenntnis dcr Jura- und Krcide 
formation dcr Cordillere ” Palaeontographica vol 1 (1903-1904) 

pp I 144 pis 1 xvi see also a senes of papers on South Ainencan 

K ’agv by Steinmann and his collaborators m \cues Jahrb fur 

Bell band vui tl seq 
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Its division into at least three general zones— the desert provincci. 
of tht north central Chile and the humid regions of the south 
The first IS an anil desert absolutely barren along part of the coast 
between Tacna and Copiapb but with a coarse scanty vegetation 
near the Cordilleras along watercourses and on the Uopes whcic 
moisture from tin melting snows above percolates through the sand 
In the valleys of tlie Copiapb and Huasco rivers a meagre vegetation 
IS to be found near their channels apart fiom what is produced bv 
irrigation but the surface of the plateau and the dry river channels 
below the sierras are completely barren Continuing southward 
into the province of Co<iuimbo a gradual change in the and conditions 
may be observed The higher summits of the Cordilleras afford a 
larger and more continuous supply of water and so dependent arc 
the people m the cultivated river valkyb on this souicc of watci 
supply tint they watch for snowstorms m the Cordilleras as an 
indication of what the coming season is to lx. The aitiorescent 
growth near the mountains is larger and more \ igorous m which ar» 
to l>e found the " algarrobo {Prosopts siliquaMum) and ‘ chanar 
(Gourltea cfnlenu<t) but the only shrub to be found on the coast is i 
species of Skytanthus Near the sierras wlure litigation is possible 
fruit growing is so successful especially the grape and fig that tlu 
product IS considered th« Ixst in Chile In regard to the indigenous 
flora of this region John Ball ' says ‘ the species which grow hen 
are the more or le>.s mod lud representatives of pi ints which at 
some former pel lod existed under vtry elilferent conditions of life 
Proecedmg southward cacti become common first a dwarfed species 
and then a larger columnar form (Cereut quisco) The streams an 
fringed with willows fruit trees and alfalfa fields fill the irngitetl 
vallcvs and the lower mountain slopes are bettei covered with a 
thoiny aiboK scent growth flu (liviclcs between the streams 
however ccMilimie barren as far south as the transverse ranges ot 
mountains across the province of Aeomagua 

To some degrtc the flora of central Chile is of i transition character 
between the noitheni and southern ronfs It us much more than 
this however ‘'or it h is a largt nuinbci of genera and species peculiarly 
its own A I irge niaiority of the lofl gem ra peculiar to the South 
Amcrie in tempi r.iti regions belong exclusively to centml Chik 
This zone extends fiom about the 30th to the 36th parallel perh ips 
i little farther south to include sonn eh uacti ristic types ffn 
evergreens largely jnedommatc hero as well as m the extreme south 
and on the open sunbunit pi iins the veget ition takes on a sub 
tropic il aspect One of the most eh iraclcristie trees of this zone is 
the peumo {Cryptocarya peutrtus) whose dense evergreen foliage is 
evt rywhere conspicuous f he qui'lav {Quillaja saponana) is another 
characteristic tvergreen tree of this njion whose baik possesses 
saponaceous property s In eirlier times the coqnito palm (Jiibaea 
speitabtlis) was to be found throughout this part of C hih but it has 
hetn almost compktily dcstioved for its s.iecharine sap from which 
a treacle was inide One of the most striking forest trees is thi 
pehuen or thilem pine {Araucarui imbncata) which often grow 
to a height of too ft ind is prized by the nativ es for its fruit Three 
indigenous specits of th< beech — the rob’e {f agtis oblujua), coy hut 
(/ Dombeyt) AwAraulifl pror era) — are wuklv dilfiiscd and highlv 
prized for their woo<l Lsnccially the fiist which is misleadingly called 
roble (oak) Most ol tlic woods used in construction and manu- 
factures are found In tween the Bio-Bio nv<r iml the Taytao 
peninsula amon< which arc the alercc {Fitzroyn patagontca) ctpris 
or ChiloC express (I thocedrus tetragona) tn< Chilean cypress (L 
Chtlensts) lingue {Petsea hngue) \\\xre\ {I aurit<; aromaUca) avellatuy 
(Guevtna avellam) luma [Myrlus luma), espino ( icaaa caoenia) and 
many others Several exotic spieies have lieen intioeluced into this 
part of Chile some of which have thriven even better than m their 
native habitats Among these are the oik elm beech (/ sylvaltca) 
wilnut chestnut poplar willow and eucalyptus Through the 
centnil zone the jilains are open and there are forests on the mountain 
slopes but in the southern zone there are no plains with the excep 
tion of small aicas near the Straits of Magellan and the forests are 
nniversil In the vaiiety, size and density of their growth these 
forests remind one of tlie tropics They are made up in great pat t 
of the evcrgi-een beech {I agus hetukndes) the deeuluous antarctic 
bc-ech (/ antarctwa) * ind Winters bark (Drtmys Wtnitirt) inter 
mingled with a dense undergrowth compostxl of a great variety of 
shrubs and plants among which are Aiaytenus magellanica Arbiitw: 
ng-ida Myrtus memmolana two or three species of Rerhens wild 
currant {litbes antarctic a) a trailing blackberry tree ferns reed like 

S asses and mnumerible parasites Dn the eastern side of the 
irdillcia m the extreme south, the climate is dner and open 
and grassy pi uns arC found but on the westeni side the dnpping 
forests extenrl from an altitude of tooo to 1500 ft down to the level 
of the sea \ peculiar vegetable product of this inclement region 
is a small globular fungus growing on the bark of the beech which 
IS a staple article of food among the Fuegians —probably the only , 
mstance where a fungus is the breaei of a people ' 

It is generally conceded that the potato ongmated in southern ' 
Chile as it 13 found growing wild in Chilo6 and neighbouring islands 
and on the adjacent mainlaml The strawberry is also indigenous 
to these latitudes on both sides of the Andes and Chile is credited 

* Notes of a Naturalist in South America p 134 
® Also classified as Nothofagus (Mirb ) 


with a species from which the cultivated strawberry derives some ol 
its best qualities Maize and quinoa {Chenopodium qmnoa) were 
known m Chile before the arrival of Europeans but it is not 
certain that they are indigenous Species of tlie bean and peppei 
plant are also indigenous and the former is said to have b^n 
cultivated by the natives Among the many economic plants 
which have been mtroduced into Clule and have become important 
additions to her resources the more promment arc wheat barley 
hemp and alfalfa (Medicago saitva) together with the staple European 
fruits such as the apple pear peach nectarine grape fig, ohvt 
and orange The datc-pjdm has also been mtroductxl mto tht 
southern provinces of the desert region Among the marine pro 
ductions on the southern coast a species of kelp Macrocystis pyrtfera 
merits special mention because of its extraordmary length its habit 
of clinging to the rocks m strong currents and turbulent seas and 
Its being a shelter for innumerable species of marine animals Captam 
bitzRoy found it growing fiom a depth of 270 ft 

Fauna — 1 he tuina of Clule is compiarat’vely poor both m species 
and individuils A great part of the northern destrts is as barn 11 
of animal life as of vegetation and the dense humid forests of tlu 
south shelter surpiismglv few species There an no large mammals 
in all this extensive region except tlie Cetacea and a species of thc 
Phocidae of southern watci s Neither are then any dangerous 
species of Carnivora which arc represented bv tlie timid puma 
(Pelts concolor) three species of wildcats three of tlie fox two of 
Conepatus a weasel sea otter and six species of seal The rodents 
are the most numerously represented order which mcludt s the coypn 
or nutria (Myopotamus coy pus), the chinchilla (Chtmlnlla lantger) 
the tuco tuco (Ctenomys brasiliensis) a rabbit and 12 species ot 
mice — in all some 1 2 genera and 2 5 species The coyjiu sometimes 
e tiled the South American beaver inhabits the river-banks and is 
Jughly pnzed for its fur It is also found along the river-courses 
of Argentina The ruminants are representf d by a few species only — 
the guanaco (/luchenia hunnaco), vicuna ( i in tigna), hiicmul {Cervus 
(hilensis\ whicJi appears on the Chikan escutcheon anti the pudu 
deer a small and not very numerous species Thtrc aic two species 
of the Edentat i Dasypus and Ptchiciego the latter very rart. and 
one of the opossums European animals, such as hoises cattle 
sheep svi me and goats have been introduced into the country and 
do well Sheep raising has also Iveen inaugurated with some degree 
of success m the vicinity of the Straits of Magellan The avitauna 
with the exception of waterfowl is nlo limited to comparatively 
few species Birds of prey are icprcsented by the condor vulture 
two species of the carnon hawk (Pohhortis), and owl Ihe Chilean 
slopes of the Andes appear to bt a fivounte Jiaunt of the condor 
where neighbouring stock raisers suffer severe losses at timts from 
its attacks The Insessores are represented by a number of species 
Bairots are found as far south as lierra del Fuego where Darwin 
saw them feeding on seeds of the W inter s bark Humming birds 
hive a similar range on this coast one species (Melhsuga htn^ti) 
being quite numerous as f<ir south as lierra del luego A character- 
istic genus IS that of Fteroptochus of which there are three or four 
species each characterized by some conspicuous peculiarity These 
arc P megapodius c ilied LI Turco by the natives, which is noticeable 
for Its ungainly appearance and awkward gait , the P albtcollis 
which inhabits barren hillsides and is called tnpacollo from the mannt r 
of carrying its tad turned far lorward over its back the P rtibecula 
of Chiloe a small timid demzen ot the gloomy forest called the 
cheucau or chuca wliose two or three notes are beheved by the 
superstitious natives to be augunes of impending success or dis ister 
and an allied species (Hylactes larnn King) called the gmd gmd 01 
barking bird whose cry is a close imitation of the yelp of a small dog 
Ihe south! rn coast and its inland waters are frequented by several 
species of petrel among which are the Proc-ellatia gtgantca, whose 
strength and rapacity led the Spaniards to eall it quebranta httesos 
(bre.ikbones) the Pufpnus ctnereus whicli mh ibits the inland 
channels m large flocks and an allied species {Pufpnwia Berardti) 
which inhabits the inland sounds and resembles the auk m some 
particulars of liabit and appearance There are numerous species 
m these sheltered channels inlets and sounds of geese ducks swans 
cormorants ibises bitterns red beaks curlew snipe plover and 
moorliens Conspicuous among these are the great white swan 
(Cygnus anatotdes) the blaek-ncckcd swan (A user nigrtcollts) the 
antarctic goose (Anas antarcUca) and the ‘ race horse ” or “ steamer 
duck ’ (Muropterus brachyplerus) 

The marine fauna is less known than the others but it is rich m 
species and highly mteresting m its varied forms and characteristics 
The northern coast has no sheltered waters of any considerable 
extent and the shore slopes abruptly to a great depth which gives 
it a m inne life of no special importance In the shoal waters about 
Juan Fernandez are found a species of codfish (possibly Gadus 
macrocephalus) differing in some particulars from the Newfoundland 
cod and a large crayfish, both of which are caught for the Valparaiso 
market TTie sheltered waters of the broken southern coast however 
arc nch m fish and molluscs especially in mussels limpets and 
barnacles which arc the principal food resource of the nomadic 
Indian tribes of those regions \ large species of barnacle, Bnlanus 
psUtacus IS found m great abundance from Concepcibn to Puerto 
Montt and is not only eaten by the natives by whom it is called 
ptco, but IS also esteemed a great delicacy in the markets of Valparaiso 
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aiifl Santiago Oysters of excolleat flavour are found m the sheltercxl 
waters of ChlloC The Cetacea, which frequent these southern 
waters are represented by four sjjccies — ^two dolphms and the sperm 
and right whale*— and the Phoadae by six species one of which 
(Phot a iMptna) differs but little from the common seal Another 
species {Macrorhtnus leomnus) popularly known os the sea*olcphant 
IS provided with short tusks and a short trunk and sometimes grows 
to a length of 20 ft Still anotlu,r sjitcu s the sea lion {Otarta juhala) 
furnishes the natives of Tictra dtl Fuego with an acceptable article 
of food but like the Phoca lupina it is becoming scarce 

Of Reptiha Chile is singularly frt t there being recorded only eleven 
species —fist saurians four ophidians one frog and one toad 
but i more tho'ough survey of the unmliibitcd territories of the 
south may mcrea c this list There are no alhgitors m the streams 
and the tropical north h is very few lizards There are no poisonoii 
snakes in tin country and in a region so failed with lake ind rivers 
as the rainy south only two species of batrachians The insect hfe 
of these strangely associate d regions is likewise greatly rcotucte el b\ 
adverse climatic conditions a considerable part of the northern 
desert being absolutely bairen of animil and vegetable hfe while the 
climate of T loiia del Fuego ind the southern coast is highly unf ivour 
able to terrestrial animal life for which reason comparatively few 
yiccica aic to be found Writing of a journey inland from bpnque 
Charles D irwin says (/owrurt/ o/AVsearrAe? p 444) ‘ Excepting 

the Vulixir aura I s ivv neither bird qiiadrupe-d reptile nor 

insect Of his entomologic il collection m licrra ilel hiiego which 
were not large the m ijority were of Alpine species Moreover he 
did not fand i single species common to that isl md and Pati^oma 
These conditions subsist with but few modifications if any from the 
Struts northward to the 42nd parillcl the cstreme humidity 
ilmormal lainfall and d irk skie*s being unfavourable to the develop 
ment of insect life while tiic \ndes interpose an impissible barnci 
to mi'^ration fiom the cuunlnes of the eastern coast Tlie only 
venomouj spccici to be found in central Chile is that of a spider 
which Irequentj the wheat hclds m harvest time 

Popiilaltm ~lhe population of Chile is largely cwncentratccl 
in the twelve agricultural provinces between and including 
Coquimbo and Concepcion, though the next six provinces to the 
south, of moie recent general settlement, luve received somi 
foreign immigrants, and arc rapidly growing In the desert 
provinces the population is limited to the mining communities, 
and to tilt ports and supply stations maintained for their support 
and for the transport, smelting and export of tlieir produce 
The province of Atacama has, in addition to its mining popula- 
tion, a considerable number of agriculturists located in a few 
irrigated river valleys, which class is largely increased in the 
adjoining province of Coquimbo The more northern provinces, 
however, maintain their populations without the support of such 
small cultivated areas In the southern territories unfavourable 
conditions of a widely different chiracter prevail, and the 
population is restricted to a few sm ill settlements and some 
nomadic tribes of Indians Here, however, there arc localities 
where settlements could be maintained by ordinary means and 
the population could be greatly increased bince the census 
of 1895 t’he population of Punta Arenas has been largely increased 
b> the discovery of gold m the vicinity The twelve provinces 
first mentioned, which include the celebrated “ Vale of Chile, ’ 
comprise only 17% area of the republic, but the census ' 

of 1895 showed that 72 % of the total population was con- 
centrated within their borders The four desert provinces north I 
of Coquimbo had only 8 % of the total, and the seven provini ( s 
and one territory south of Concepcion had 20% According 
to the census of 18915 total population was 2,712,145, to 
which the census officials added io% to cover omissions Ihis 
shows an increase slightly over 7 % for the preceding decennial 
period, the population having been returned as 2,527,320 in 1885 
The census returns of 1875 and 1866 gave respectively 2,068,447 
and 2,084,943, showing an actual decrease m population 
During these years Chile held the anomalous position of a countiy 
spending large sums annually to secure immigrants while at the 
same time her own labounng classes were emigratmg by 
thousands to the neighbouring republics to improve their 
condition Writing m 1879, ^ correspondent of The Ttmes^ 
stated that this emigration then averaged 8000 a year, and in 
bad times had reached as many as 30,000 m one year The 
condition of the Chilean labourer has been much improved since 
then, however, and Chile no longer suffers so serious a loss of 

* A Gallenga, South imertca (London 1880) p 181 
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population In 1895, the foreigners included m the Chilean 
population numbered 72,812, of which 42,105 were Furopean, 
29,687 American, and 1020 Asiatic, 8cc According to nation- 
ality there were 8269 Spanish, 7809 French, 7587 Italian, 7049 
German, 6241 British, 1570 Swiss, 1490 Austro-Hungarian, 
13,695 Peruvian, 7531 Argentini, 6654 Bedivian, 701 Ameruan 
(US), 797 Chinese According to residence, 1,471,792 were 
inhabitants of rural districts, and 1,240 553 of towns The 
registration of birtlis, marriages and deaths is compulsory since 
the ist of January 1885, but the provisions of the law are 
frequently eluded Notwithstaniling the healthiness of the 
climate, the death-rate is high, especially in the large eities 
In Santiago and Valparaiso the death-rate sometimes rises to 
42 and 60 p(r 1000, and infint mortality is viry high, being 
73% of the births in some of the provincial towns This 
unfavourable state of affairs is due to the poverty, ignorance 
and insinitiry habits of the lower classes The government has 
made repeated efforts to secure immigrants from Furope, but 
the lands set apart for immigrant settlers are in the forested 
provinces south of the Bio-Bio, where the labour and hardships 
involved in establishing a home are great, and the protection 
of the law against bandits and criminal assaults is weak The 
Germans have indeed settled in many parts of these southern 
provinces since 1845, and by keeping together have succeeded 
in building up several important towns and a large number of 
prosperous agricultural communities One Cicrman authority 
(Huber) estimates the number of Germans in two of these pro 
Vinces at 5000 Ihe arrivals, however, have betn on the whole 
diseouragingly small, the total for the vears 1901-1905 being 
only 14,000 

Although C hile ms claim a eomparativ elv small admi vture 
with the native races, it is estimated tliat the whites and creoles 
of white extraction do not exceed 30 to 40 “f the population, 
wlale the mestizos form fully 60 Tins estimate is unipiestion- 
ably conservative, for there has been no large influx of Furopean 
blood to counterbalance the race mixtures of earlier times 
The estimated number of Indians living within the boundaries 
of Chile IS about 50,000, which presumablv im hides the nomadic 
tribes of tlae Fucgian archipelago, whose number probabl} 
docs not reach 5000 Ihe semi-independent ^Vraueanians, 
whose territory is slowly being occupied by the whites, are 
concentrated m the eastern forests of Bio-Bio, Mallcco and 
(autm, all that remains to them of the Araueami which thej 
so bravely and successfulK defended for mure than three 
centuries Iheir number does not much exceed 40,000, which 
IS being steadily reduced by drunkenness and epidemic diseases 
A small part of these Indians live in settled communities and 
include some very successful stock-r users, but the greater part 
live apart from civilization Ihere are also some remnants of 
tribes in the province of Chiloc which inhabit the island of that 
name, the thonos and (lU iv tec is archipelagoes and the adjaeent 
mainland, who have the reputation of being good boatmen and 
fishermen , and tliere are remnants of a people called Changos 
on the desert coast, and traces of Calchaqui blood m the 
neighbounng Andean foothills 

There is a wide difference in every respect between the upper 
or ruling class and the common people The former includes 
the landed proprietors, professional men and a pari of those 
engaged m commercial and industrial pursuits Ihese educated 
classes form only a small minority of the population Many of 
them, especially the landed proprietors, are descendants of the 
original Spanisla settlers and are celebrated for their politeness 
and hospitality The political control of the republic was secured 
to them by the constitution of 1833 lh« common people were 
kept m Ignorance and practically m a state of hopeless serv itude 
I hey were allowed to occupy small leaseholds on the large estates 
on condition of performing a certain amount of work for the 
landlord Every avenue toward the betterment of their con- 
dition was practically closed The condition of the itinerant 
labourers (peons) was still worse, the wages paid them being 
hardly sufficient to keep them from starvation The Chilean 
peon, however, comes from a hardy stock, and has borne all 
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these hardships with a fortitude and patience which go far to 
counterbalance his faults Recent reforms in education, &c , 
together with the growth of manufacturing industries, are 
slowly leading to improvements in the material condition of 
the common pieople 

The political organization of the country has not been favour- 
able to the development of artistic or scientific tastes, though 
Chile has produced political leaders, statesmen and polemical 


the works of Diego Barros Arana, 
Benjamin Vicuna Mackenna, Miguel 


strip of territory west of the Andes but also a large piece of the 
Patagonian mainland south of lat 52° S , the larger part of Tierra 
del Fuego and all the western islands Ihis extensive region 
comprising an area of 71 127 sq m , has been provisionally orgamred 
as the territory of Magallanes For a list of provinces, their areas 
reduced from official returns their populations and the names and 
populations of their capitals see the bottom of this page 

In addition to the provincial capitals there are few towns of im 
portance Among these may be mentioned — 


earliest native histones of Chile 


authority , it is full of errors, 


Chile, and Sir C R Markham’s I I 

admirable studies on special parts ' “ 

of the subject In science, nearly all the important work has 
been done by foreigners, among whom are Charles Darwin, 
Claude Gay, Eduard Poppig, Rudolph A Philippi and Hans 
Steffen, who deserves special mention for his excellent geo- 
graphical work in the southein Andes 

Divisions and Towns — Chile contains 23 provinces and one tern 
tory which arc subdivided into 75 department'^ 855 sabdekgations 
ancl 3068 districts The territory nortli of the Bio Bio was origin- 
ally divided into 13 provinces besides which the Spaniards held 
Chilo6 Juan Fernandez and Vahlivia the latter being merely a 
military outpost Dunng the years which have elapsed since the 
War of Independence the territory south of the Bio Bio has been 
effectively occupied and divided into *'ix provinces ChiloC and the 
neighbouring islands and mainland to the east became a province 
and four provinces in the northern desert were acquired from 
Bolivia and Peru In addition to this, Chile tlaimed Patagonia and 
the adjacent islands and has finally secured not onlj the foresteel 
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Population 

j 

1805 

Est 1902 


1895 

Est u)02 

Arica 1 

2 853 

2824 

Parral 

8 586 

10 219 

Pisagua 

3f'>35 

4720 

Constitucion 

6 400 

6453 

Taltal 1 

5 834 

b574 

San Carlos 

7051 

6579 

focopill V 

3 383 

475^ 

Coronel 

4 575 

5 959 

Valle na. 

505-^ 

5199 

Lota 

9 797 


Coquimbo 

7 322 

8165 

Talcdhuano 

10431 

1 3 499 

Ovalle , 

5565 

5772 

El Tome 

3 977 

6 189 

I os Andes (Sant i ' 
Rosa) 

s 504 

6854 

Arauco 

3 008 1 

3 334 

Quillota 

c> 621 

1 9876 

I Canete 

2 000 1 

2 552 

Vina del Mar 

10 631 

1 

Mvilchen 

4 268 j 

4 332 

Melipilla 

4 286 

5023 

Traigucn , 

5 732 

7 o9<) 

Rengo 

6 463 1 

1 7232 

Victoria 

6 989 ' 

10 002 

1 Vichuejueii 

826 

37»4 

La Union | 

2 830 

3 908 

1 Molina 

3 609 1 

3222 

Osorno 

4667 

5888 j 

' 1 


1 

Castro (Chiloe) 

I 035 

2 166 J 


Piov incos 

Area 

Pojiulation 
(.ensus 1895 

C ijritals 

1 

Popuhtion j 




Census i8<>5 

Est i«)o 

Tacna 

9 251 

24 160 

Tacna 

9 418 

II 504 

Tarapacd 

18 IJI 

89 751 

iquiejue 

33 031 

42 788 1 

Antofagasta 

46 6 1 1 

44085 

Antol igast i 

13 530 

16 084 

Atacama 

3« 729 

59 713 

C opiapo 

9 30> 

8 geji 

Coquimbo 

13 461 

160 898 

La Serena 

15 712 

19 536 

Aconcagua 

5 487 

1 13 ib5 

San Felipe 

11 313 

II 6tjo 

Valparaiso 

I 953 

220 756 

V alparaiso 

122 447 

142 282 

Santiago 

5665 

415636 

Santiago 

256403 

332,059 

0 Higgins 

2 342 

85 277 

Rancagua 

6 6(15 

7.153 

Colchdgu i 

3 856 

157 566 

San Fernando 

7 t47 

8 164 

Cunc6 

2 978 

103 242 

Cunco 

12 669 

14 340 

Itilca 

3 840 

128 961 

laica 

33 232 

42 760 

Lindres 

3 942 

lOI 858 

I inAres 

7 331 

7 256 

Maulc 

2-475 

119 791 

( auquenes 

8 574 

9805 

Nuble ! 

3 407 

152 935 

Chilian 

28 738 

36 j82 

Concepcidii 1 

3 252 

188 190 

Concepci6n 

39 837 

19 351 

Arauco 

2 458 

59 237 

Lebu 

2 784 

3 178 

Bio Bio 

5 246 

88 749 

l^s Angeles 

7 868 

7 777 

Malleco ' 

2 975 

98 032 

Angol 

7056 

7 638 

C autm 

5 832 

78 221 

1 emuco 

7078 

9 699 

Valdivia 1 

8 640 1 

60 687 

Valdivia 

8 060 

9 704 

Llanquiluu 

45 515 

78315 

Puerto Montt 

3480 

4 140 

ChiloC 1 

8 593 

77.750 

Ancud 

3 182 j 

3 787 

Magallanes (Tci ) ' 

71 127 

5170 

Punta Arenas 

3 227 

8 327 

Total official 

307 774 

2 712 145 




Total according to 

1 



1 


Gotha computation 

1 With 10 % added for 

203 062 





1 omissions 


, 2 983 359 1 




1 Official estimate for 






1 1902 


1 3175783 





ihe population is not conccntiatcd m laigc cities but is well dis 
tnbuted through the cultivated jiarts ol the country Ihe large 
number of small towns important as ports marke t towns or m inu 
factui mg centres is a n ituial result Minvoftlu foregoing towns 
are only villages m size but their importance is not to be measiiied 
in this way \rica is one of the oldest ports on the coast and has 
long been a favoured port for Bolivian trade because the pisses 
through the Coidilleras at that point are not so difficult Moreover 
the railway from \nca to Li Piz will still fiirthei add to its import 
ance though it may not greatly increase its population Another 
illustration is that of Vichuquen province of Cunco situated on a 
tide water lake on the coast which is the centre of i large salt- 
making mdustry Still another instance is tint of Castro the oldest 
settlement and former capital of Chiloe which after a centiiiy of 
decay is increasing again through the efforts to develop the industries 
of that island 

Communications — Railway eonstriiction in Chile dates from 1S50 
when werk was begun on a short line between Cojiiapo .ind the port 
of Caldera in the Vtaeann desnt icgion Since then lines have 
been built by private companies from 
“ I the coast at several points to inland 

Popuhtion mining centres One of these, run 

' ningfrom \ntofagasta to the ( aracolts 
Census i 8<>5 Est ie)o ' ehstriet w is ifterw irds extended to 

^ Oruro Bolivia, and has become a 

g ,jg jj „ I commercial route of international 

<2^88 I imiiortinee with a total length of 

sy- ’» 0S4 f,”, "■ , .■i'"' “1 

q 8 QQ I lioiilel be remembered that m inj 

10 svO these lailway enterjinscs of tlu 

1 1^0 desert region originated at a time when 
122 447 142 282 territoiy belonged to Bolivia and 

-760 201 222 060 The lust iailwa> to be con 

\> 60 s ^^71 St stiucted m central Chile was th» 

^ government line from Valparaiso to 

12660 14^40 Santiago, 115 m in length, which 

st 2t2 42 S opened to traffic m 1863 About 

the same time the government began 
g ^ the construction of a longitudin d 

28 718 30 182 trunk line running southward from 

39837 to 3 SI Santiago midway between the Andes 

^2 784 ^3 178 Coa-st range and connecting 

7 868 7 777 provmcial capitals ind 

g ^ jiromineiit ports This is the only 

^ ,,^00 lailway ‘system” it is possible for 

8 So o 704 to the civil war of 1891 

3 480 4 140 called attention to the need of a similai 

^ t 787 inland route through the northern 

^ 8 327 piovmce-. V branch of the Valparaiso 

^ ^ ' and Santiago line runs to Los Andes 

and its (X tension across the Andes 
I connects with the Argentine lines 

1 from Buenos Aires to Mendoza ajid 

the Chilean frontier — all sections 
together forming a transcontinental 
loute about 8^0 m m length The 
Transandinc section of this route 
_ j crosses the Cordillera through the 
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Uspallata pass A further Transandmc scheme provides for a line 
through the Pino Hochado pass (38° 30' to 39® b ) and the Argentine 
Groat Southern Company obtained a concession in 1909 to extend its 
\(uqucn line to the frontier of Chile Ihe railways of the republic 
had i total mileage it the end of 1906 of 2950 m , of which 1495 m 
wtie owne d by the state and 1455 belonged to piivate companies 
The private lines arc located in the northern provinces and are for 
the most part built and maintained for the transportation of mining 
products and supplies 

In addition to her railway lines Chile has about 21 000 m of public 
roads of all descriptions 135 m of tramways and 705 m of navigable 
river channels besides a very considerable mileage of 1 ike and coast 
navigation Telegraphic communication between all the important 
towns of the republic initiated in 1855 with a line between Santiago 
and Valparaiso is maintained by the state which m 1903 owned 
9300 m of line m a total ot 11 080 m Cable communication with 
Europe by way of Biunos Aiics was opened m 1875 and is now 
maintained by means of two undci ground cables across the Andes 
32 m in kngth A West Coast cable also conm ets with Europe and 
North A meric in states by way of Panama There were 15853 m 
of telephone wiies in the republic in igofi all the principal cities 
having an admirable seiviee Modem postal facilities date fiom 
1853 The Chilean post office is adimiiisteud by a duector-gcncial 
at Santiago and has a high degree of efficiency and libcrahtv com 
pared with those of other South American states The postal rates 
lie low, and newspapeis and othei periodical publications circulab 
tree is a nu ans of popular mstiuetion The postal revenues foi 
i<jo3 amoiintid to 2 775 7 30 pesos and the expenditures to 2 407 753 
{)( os C hile la a member ol the International Postal Union and has 
irrangements with the principal commercial nations for the excln ige 
of postal money values 

Ihc sea has been th< only means of communication with e'lstant 
paitsof th( country and must continue to be the chief transporta 
turn route Jheie arc said to be 56 ports on the Chilean coast 
of which only 12 aie piomment in foreign trade Man> of the so 
e died ports are only landing places on an open coast others are on 
sh illow bays and obstrueti cl nve r mouths and some are little known 
harbours among the chaimcls and islands of the south The pio- 
speriti of Chile is intimately connccteei with her ocean going trade 
and no cl iborati system of national railway lines and domestic 
manufactures ein ever change this relationshiji fluse conditions 
should hive developed a large merchant m inne but the Chileans 
ire not tradcis and are sailors only in i mihtaiy sense In 1905 th< 11 
ocean-going merchant m inne consisted of only 148 vessels of whieli 
54 wen ste imers of 42 873 tons net and 94 were sailing vessels of 
39 346 tons Nineteen of the 54 steamers belonged to a subsidized 
national hni whose West Coast service once extended to Sin Frin 
cisco C ilifornia, and a large part of the others belongs to a Lota 
eo il mining and copper smelting comp iny which employs them m 
carrying coal to the northern ports and bringing back metallic ores 
for smelting The navigable nvers and inland lakes employ' a number 
ot smill steamers The foreign commcice of the republic is cirned 
t hiefly by foteign vessels, and the coasting trade is also open to them 
Three or four foreign companies maintain a regular steamship ser- 
vice to Valparaiso and other Chilean ports The shipping entries 
at all C hih in ports during the year 1904 both national and 
foreign numbered 11 75b, aggregating 17 723 i 38 tons and the cleat 
inces 11 689 aggregating 17 370 763 tons Veiy neaily one half this 
tonnige was British, a little over 18 % German, and about 29 "0 
C hilt in 

Commerce —In the aggregate the commerce of Chile is large and 
import int , in proportion to population it is excieeled among South 
Vmerie in states only by Argentina Uruguay and the Guianas 
Unlike those states it depends in gre it pirt on mining and its allied 
occupations The v iliu s of imports ami exports (including bullion 
specie and re exports) m pesos of i8d during the five years 1901- 
1905 were as follows — 

1 mports h xports 

pesos pesos 

1901 13030070(1 17184497b 

1902 132 428 204 185 879 905 

1903 149081524 210442144 

1904 1(14874928 232493598 

1905 188596,418 265209,192 

riio prmniial imiioits comprise live animals fish coffee mate 
(Ilex paraguavensts), tea sugar wood and its manufactures strue 
tuial iron and steel, haidware and machmciy, railway and telegraph 
siipiihes hmi and cement glass anil earthenware cotton woollen 
and silk manufactures coal, petroleum paints &e Import eluties 
aie imposed at the rates of 60 35 15 5 and 25% and ceitain 
classes of merchandise are admitted free The higher rates aie 
designed chiefly to protect n ition il industries while wines liquors 
cigars and tobacco are admitted at the lowest rate The 25 rate 
cov e rs all articles not me ntioned m the schedules, which number 2260 
items The dutv free list includes raw cotton certain descriptions 
of live animals agricultural machinery and implements metal wire, 
fire engines structural iron and steel and machinery in general 
The tariff is nominally ad valorem but as the rates are imposed on 
fixed official valuations it is essentially specific The duties on 


imports in 1905 amounted to 91 321 860 pesos and in igcxi to 
103 507 536 pesos The principal exports arc gold silver copper 
(bars regulus and ores) cobalt and its ores lead and its ores 
vanadium ores, manganese coal nitrate of soda borate of lime 
iodine, sulphur, wheat and guano Nitrate of soda form, from 70 
75 % bf the exports and the royalty received from it is the 
principal source of national revenue yielding about £0, 000 000 per 
annum In 11904 mineral products made up fully seven eighths of 
the exports while agricultural and pastoial jiroducts did not quite 
reach one eighth 

Agnculture — According to the census returns about one half the 
population of Chile lives m rural districts and is 1 ngancel nomin illv 
m agricultural pursuits Whit may be called central Chile is 
singularly well adapted to agriculture Ihe northern part of this 
region has i sub tropical climate light rainfall and i long drv 
summer but with irrigation it prorJuees a great vaiiety of jiroduets 
Alfalfa or lucerne (Medteago sattia) is grown extensively for ship 
ment to the mining towns of the desert provinces Tlun were no 
less thin 108 384 acics dcvotccl to it in 1904 a consielerabh p irt of 
which was in the iriigateel iiver v illcys ot Coiiuimbo anel Aconcagua 
Consider iblc attention is also given to fniit cultivation in these sub 
tropical provinces where the orange lemon fig mtlon jnntapple 
anil b in ina arc produced with much success Soim districts 
especially m Coquimbo hive gained a high reputation tor the excel- 
lence of their preserved fruits Ihc vine ls cultivated all the vriv 
freim Atacami and (eKpnmbo wheie excellent raisins are piexlucid 
south to ( oncepcidn where some of tin best wines of Chile are 
maniif ictiiied In i<io4 tin re were 93 370 acics devoted to grape 
production in this region the product for that year being 30 184 704 
gallons of wine and 212 3O6 gallons of brand v The universal 
bevciage of the people — ihtcha is m ide from Indiin corn 
Although wheat is produced m the northern part of this region it 
IS grown with greater success m the south, where the rainlall is 
heavier and the average temperatun is lower There were i 044 025 
acres devoted to this cere il in 1903 which produced 17910 (>14 
bushels or an average of 17 bushels (of 60 lb) to the acre In 1(104 
the production was increased to i<> (>99 323 bushcN but m 1005 it 
fell off to 15 771 477 bushels At one time Chile su])plud Argentina 
and the entire West Coast as far noith as Cahfornii with wheat but 
Argentina and California havi become whe it producers and tx 
porters and Chile has been driven from ill her old consuming 
markets Great Britain is now her liest customer and Brazil takes 
a small quantity for milling mixtures Chile has been badly handi 
capped bv her crude methods of cultivation but these are passing 
iway and modern methods au taking their place Formerly wheat 
was grown chiefly in the region of long rainless summers and the 
ripe n< el gram w is thrown ipon uncovered earth flcKirs and threshed 
bv horses dnv<n about over the striw but this antiquated process 
was not suited to the climate and enterprise of tin moie southern 

E rovmces and the modem Ihieshing machine has been introduced 
arley is largely laroduetd ehiefiv for home consumption Maizi 
(Indian com) is grown m every part of Chile except the 1 imv south 
wheie the gram cannot ripen and is a principal article ol food The 
green maize furnishes two popular national dishes choclos and 
humitas which ire eiten by both iich and jioor I’otatixs also are 
widely cultivated but the humid regions of the south particularly 
from Valdivia to Chiloe produce the greatest cpiintity Ihe total 
annual production exceeds three million bushels The kieluey bean 
(Phaseolus ttAganx) is mother staple product in every pirt of the 
countiy anel is perhaps the most popular artieli of food among all 
clisses of ( hileans Peas are lirg(ly cultivated south of the Mauli 
\\ limits have become ineither impoitant pioduct ind ire exported 
the ivcrage anmi il produce being 48 000 to 50 oexi Inishels The 
olive was introduceel from Spam m roloniil times anel is width 
distributed through the north eentril provinces but its economic 
importance is not gre it Of the European fruits mtrotluced into 
the southern provinces the apple has bet n the most successful 
It grows with little eaie and yiekls even belter than m its oiigmal 
home Ihc peaeh ipneot plum eiuincc and cherrv are dsocilli 
vated with success \y ikl striw liernes are found on both sides of 
the Vndes the cultivated varieties are unsurpassed especially 

those of the province of Concejxibn 

The pastoral industrus of Chile have been developed chiefly for 
the home market The climate is admirably suited to cattle taismg 
as the winters are mild and pasture is to be found throughout the 
whole year but the pioximitv of the Argentine jiampas is fatal to 
its profitable development Ihc government has Ixen trying to 
promote cattle-breeding by levying duties (is high as 16 pesos a 
head) on cattle impoitcei fiom Aigentina but with no great success 
The importation which formerly numbered about i jo oexi per annum 
still numbers not far from 100000 head There are some districts 
m central Chile where cattle raising is the principal eKcup if ion but 
the long dry summers limit the pasturage on the opi n pi iins and 
pi event the development which perhaps would otherwise result 
\s m Argentina beef is generally dried m the sun to maki charqut 
(jerked beef) m which form it is exported fo the desert provinces 
Horse and mule breeding are carneel on fo a limited extent and 
since the opening of the far South mon attention has been given to 
sheep Goats and swine are raised in small numbers on the large 
estates but m Chiloe swine raismg is one of the chief occupations 
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oi the people Some attention has been given to the production of 
butter and cheese, but the industry has attained no great importance 
A new industry which has made noteworthy progress however, is 
tliat of bee ktrjping, which is greatly favoured by the mild chmatc 
and the long season and abundance of flowers 

Manufactures - The m inufacturing inten sts of ChJe have becomo 
mfiuential enough to foice a high tariff jxiliey upon the country 
They have been restricted principally to av ticks of necessity — food 

f ire paraf 10ns beverages textilc-s mil vvi iring ajipaiel, leather and 
eatheruork woodwork potti r\ clumicils ironware (Stc Ineailier 
days whin Chile had less competition in the production of wheat 
flour mills weic to be found everywhere m the wheat pioducing 
provinces and flour was oni of the leading expot ts Concojicif'm 
Talea and other piovinci il evpitals dcveloptd important milling 
industries which were extended to all the chief towns of the niwe** 
provinces south of the Bio Bio There are over 500 large flour miUs 
m Chile the greater part of which are equipjHil with moileiii roUer- 
proce.ss raaehiniry The ilevelopmcnt of the coal deposits m the 
provineis of Conet pcidn and \riueo has made possible other in 
dustues besides those of smelting miner il ons and numerous amall 
manufacturing estalilislimentb hive re-siilted especially in Santiago 
V'aJparaiso Copiajio and other places white no pirminent water 
ixiwer exists Tanning leather is an unportant industry t specially 
m the south some of the Chilean trees notably the alganobilla 
(Balsantocarfxin brevt/olium) and Itngue {Pei sea linguc) lieingiieh m 
lannm To provide a niaiket lor the leather produced factorie-» 
liavi been estalihshed for the manufacture of boots and shoes harness 
oiul saddli s and under the jirotoctioii of a high tariff are doing well 
Brewing and distilling have made noteworthy progress the domestic 
consumption of their products Ixing very large The breweiics are 
generally worked by Germans and are situated chiefly in. (he soulli 
though there art large eslabhsliiiients m Santiago and Valparaiso 
Small quantities of tlveir products are tx|)orted ruinUuie and 
cainage factoues cooperages and other manulaetonis of wooel are 
numerous and geiui I'ly piosptrous llieri are Ulvcwise a large 
number of faetone-. for canning and pitstrvtng fi uits and vegetables 
rounilries mil maehmc shops have been established espeually for 
till numufaetun of railway matciial The sugar beet has been 
added to the pioductions of ( hile and with it the mmufacturi on 
a small scale of beet sugai Tlieie is one large refinery at Vifla dd 
Mai however which mipoits raw cane sugar from Tiru for ri lining 
Ihe m mufaeture of textiles is cirried on at Santiago and I'l rome 
mil niiniirous small factories are devoted to clothing of vaiious 
descriptions I hi groat nnumg mduslnes have led to a notcwoithy 
development in the pioeUictiou of cheraicah and a eonsitltrabk, 
number of factories are ingaged m the pioduction of pharmaceutical 
preparations ptr/unuries soips candles Ac 

Mill mg —The most import mt ot ill the nation d industries 
howevt i is tint of mining In 190? th< re were ii 746 rigistered 
mines on wlvie h mining dues were paid tlii aggrigati produce licmg 
valiioel it 178768170 pesos These mines gave employment to 
^6592 labouiers, of whom 24445 were employed by the nitrate 
eewnpanKs 1^710 m vauous metallifcious mines 6437 in coal 
nuiKS and 2000 in other mines Gold is found in marly all the 
provmccs from Antofagasta to Coace pei6n and m I lanquihue, 
t hiloe and MagalLmes teiritory but tlie output is not laigc There 
arc a grc.it many jilacer washings among which aie some cxtcn-.ivc 
dejxr its ncai the Straits of Magellan Silver is found principally 
on the elevafeel slopes and plateaus of tlic Andes in tJie desert 
provinces of the mirth The second mobt iinpoitmt mining industry 
m< hilc however is that of copper vvlin h is found in the provinces of 
\ntofa^asta Atae una, toquimbo, Acemeagua Val])ar.uso Santiago, 
O Higgins Gokhagua Curicei anel Talea but the iichcst deposits 
are m the three deseit pioviiices thfle was once the largest pro- 
ducer of copjar m tlie world her jiroduetion m i86e>-i864 being 
rateil at 60 to 67 % of the total Ixiw prices afterwarels caused «. 
large shrinkage m the output, but she is stiU classed among the 
principal producers Iron mining has nevei been dtvclopeid in Chile, 
although extensive eUposits are said to e^xist Manganese ores are 
mined >n Atauima .and Cotiuimlxj and their export is large The 
other metals rejMirted m Uie oflicial returns ire lesvl cobalt and 
vanadium of which only small quantities are produced Bolivian 
tin 13 exported from Chilean ports Among the non au tallic muxerals 
are nitrate of soda hoi ate of lime coal salt and sulphur together 
with various pioelucts deuvtd from these iruncrals such as iodine, 
sulpbune vcid Ac (riiano is classed among the nuneraj products 
and btiU hgures as in exjiort, though the richest Chilean deposits 
were exhausted long bcfoic the war with Peru Of non-metaJlic 
products nitrite ot soda is by far the most important Extensive 
deposits of the salt (called caliche m its crude impure state) in the 
provinces of Tacni Tarap,ac 4 Antofagasta and Atacama owe their 
existence to the rainless character of the climate Those of the first- 
nami d province have been discovered since the war between Chijo 
and Peru and have greatly extended the prospective life of the in- 
dustry The nitrate fields which he between 50 and 100 ra from 
the coast and at elevations exceeding 2000 ft alxive searlcvcl, have 
been officiallv estimated at 8q 177 hectares (344 sq m ) and to con 
tain 2316 millions of metric quintals (254 7^.000 short tons) The 
first export of nitrates was m 1.830 and m 1884 it reached an aggre 
gate of 550000 tons, and in 1905 of 1,(103,140 tons. The latter 


figure IS apparently about the production agreed upon between the 
Chilean government and the nitrate companies to prevent over' 
production and a resulting declme in price Nearly all the afictnas, 
or working plants, arc owned and operated by Bntish companies 
and the railways of this desolate region arc generally owned liy the 
same companies ami form a part of the working plant Boiatc of 
lunc also furnishes another important export, though a less v.iluable 
one than nitrate of soda Extensive deposits of borax and common 
salt have been found m the same icgion which with several other 
products of these saline deposits, such as iodine add considerably 
to its exports The coal deposits of Chile are found ehiefly in tin 
provinces of Concepcion and Arauco the principal mines being on 
the coast of the Bay of Arauco at Coronel and Lota Coal is found 
also m Valdivia on the island of Chilof, and m the vieuiity of Tunta 
Arenas on the Straits of Magellan Sulphur is found in the volcanic 
regions of the north, but the principal mines are m the provinces 
of lalea 

The lelativc magnitude and value of these mineral products may 
bo seen in the following abstract f 0111 the oKieial letuiiu of 1903 — 


Unit 

Quantity 

Value pesos 1 
(of i8d ) 

Gold 

grammes 

1 424 A .5 

L 745 US 

Sliver I 


39 012 382 

I 284,308 

Copper ' 

kilogrs ! 

20 923,132 

-I 438.367 1 

Lead 


70 984 

9097 

Cobalt 01c 


284 990 

00695 

Lead and Vanoxliuni on s 


2,000 


M ing inose ort 


1 7 1 10 000 

682 400 1 

Coal 

tons 

827,112 

8 230,720 

N itratei 

metric ^ 


1 


quint >ls 

14449200 

1 to 102 012 , 

Iodine 

kilOj,rs 

157 441 

I 687,327 

Boratcb 


16 878 913 

2 363 048 

Salt 

motile 




quintals 

162635 

324 270 ' 

Sulphur ! 

kilogrs 

3 440 642 

337 515 

Sulpliunc acid 


T (lOO 000 

1 76 000 

Guano , 

metric 



1 

quintals 

335 

267 460 

Various j 

ki ogrs 

200 

800 

Government — Chile is a 

ccntializcd republic, whose govern- 


ment is administerod under the provisions of the constitution 
of 1833 and the amendments of the 9th of August t888, the nth 
of August 1890, the 20th of August 1890, th( 22nd of IDectmher 
1891, and the 7th of July 1892 According to (his ronstitution 
the sovereignty n sides m the nation, but suffrage is restricted 
to married citircns over twenty-one and unmarried citi/ens over 
twenty five ve.ars of age, not m domestic service, who can read 
and write, and who are the owners of real estate, 01 who have 
capital invested in business or industry, or who rrcdve s.daries 
or incomes proportionate in value I0 such real estate as invest 
ment , .and as 75 % of the population is dasstd as illiterate, and 
a great majority of the lalxiunng classes is landless, badly paid, 
and miserably poor, it is apparent that politic.al sovereignty 
m Chile IS the well-guarded piossession of a small minority The 
dominant element m this minority is the ru h landholding interest, 
and the constitution and the laws of the first half-century were 
framed for the special protection of that interest 

The supreme powers of government are vested m three distinct 
branches — legislative, exuutive and judicial The legislative 
power IS exercised bv a national congress, which consists of two 
chambers — a acnatc of 32 members, anti a (hamhir of deputies 
of 94 memlvers The membership of the lower house is in the 
proportion of one deputy for each 30,000 of the dcp,artmcntal 
population, and each fraction over 115,000 , and the senate is 
entitled to one-third the membership of the chamlier The 
senators are fleeted by provincx-s and by a direct cumulative vote, 
and hold office for six years, one-half of the senate being renewed 
f wry three years The deputies are elected by departments and 
by a direct cumulative vote, and hold office for three years 
Both senators and deputies must have reached the age of thirty- 
six, must have a specified income, and are required to serve 
without salaiy A permanent committee of 14 members repre- 
sents the two chambers during the congressional recess and 
exercises certain supervisory and advisory powers m the ad- 
ministratAon of public afiairs Congress omvenes each year on 
the 1st of June and sits until the 1st of September, hut the 
president may prorogue an ordinary session for a period of 50 
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davs, and with the consent of the council of state may convene it 
m extraorriinary session Confess has the privilege of giving 
or withholding its confidence in the acts of the government 

The executive is a president who is elected for a term of five 
years and is ineligible for the next succeeding term lit is chosen 
by electors, who are elected by departments in the manner 
prescribed for deputies and in the proportion of three electors for 
each deputy These elections are held on the 25th of June m 
the last year of a presidential term, the electors cast their votes on 
the 25th of July, and the counting takes place m a joint session 
of the two chambers of congress on the 30th of August, congress 
in joint session ha^ ing the power to complete the election when 
no candidate has been duly chosen by the electors The formal 
installation of the president takes place on the i8th of September, 
the anniversary of the declaration of national independcnee 
In addition to the prerogatives commonlv invested m his office, 
the president is authorized to supen ise the judiciary, to nominate 
candidates for the higher ecclesiastical oftces, to intervene m 
the enforcement of ecclesiastical dt trees, papal bulls, &.c , to 
cxe>-eise supervisory police powers, and to appoint the intendants 
of provinces and the governors of departments, who in turn 
appoint the sub-delegates and inspectors of subordinatt political 
divisions Ihe president, who is paid £2250 per annum, must 
he native-born, not less than thirty years of age, and eligihlt 
for election to the lower house He is assisted and ad\ ised bv a 
cabinet of six ministers whose dcpxrtmenls are interior, foreign 
affairs, worship and colonizition, justice and public instruction, 
war and marine, finance, industrv and public works In case 
of 1 vacancy in the presidential office, the minister of intciior 
becomes the “ \ ice-prt sidcnt of the republic” and discharges 
tht duties of the executne offuc until a sutiessor can he leg illy 
el((ted A council of state of 12 members, consisting of the 
president, 6 members appointed by congress and 5 by the 
piesulcnt, has adMsorv functions and its approvil is requireil 
in many exeeutivt acts and appomtmerts 

The provinces irc administered bv njtendtiite':, and the depart- 
ments by gohernadores, Ixith appointees of the national execuMse 
The sub-delegacies are governed by ^uh-deleqado^ appiointed by 
th( governors, and the distnets bv tn'sperlores appointed by the 
sub-delegates Directly and indirecth , there fon , the administr i- 
tion of all these political <livisions is in the liands of the president, 
who, m like manner, makes and controls the appointments of 
all judicial functionaries, subject liowivcr, to receiving recom- 
mendations of candid it(S from the courts and to submitting 
appointments to the approv il of the count il of state Ihis gives 
the national executive absolute control of all administrative 
matters m eveiv part of the republic ihe police force also 
is a national organi/ition under the immediate control of 
the minister of interior, and the public prosecutor m cverv 
department is a representative of the national govermnent 
1 here is no legislative body in any of these political divisions, nor 
iny administrative official directly leprescntmg the people, with 
this exception under the law of the 22nd of December i8gi 
municipalities, or communes, are created and invested with certain 
specified powers of local government affecting local police services 
sanitition, local improvements, primary instruction, industrial 
and business regulatioas, &.c , they are authonzed to borrow 
money for sanitary improvements, road-making, education 
&c , and to impose certain specified taxes for their support , 
these municipalities elect their own alcaldes, or mayors, and 
municipal councils, the latter having legislative pow^ets within 
the limits of the law mentioned 

Justice — file judicial power consists of a Supicrac Court of Justice 
of seven membcis located in the national capital which exercises 
supervisory and disciplinary authority over all the law courts of the 
republic six courts of appeal, m Tacna Serena Valparaiso Smtiago 
TaJea and Concepcion tribunals of lirst instance in the department 
capitals, and minor courts, or justices of the peace, m the sub 
delegacies and districts Ihe jury system docs not exist m Chile 
and juries are unknown except m cases where the freedom of the | 
press has been abused All trials therefore are heard by one or 
more judges and apjieals may be taken from a lower to a higher j 
court The government is represented m each department by a 
public prosecutor The police officials who are under the direct 1 


control of the minister of interior also exercise some degree of judicial 
authority This fotce i-, essentially military m its organization and 
consisted in igoi of 500 ofUcei-s 934 non-eommi-isioned officers and 
5400 police soldieis Small lorees of local policiimn are supjioitcd 
by vinous municijialitics The judges of the higher couils ire ap 
pointed by the mtional executive and those of thi minor tribunals 
by the federal offirial governing tlie jiohtical division in which they 
an locited 

Atmy — For inihfuy jiurjiosts the npublic is dividctl into five 
districts the northern desert jirovinccs foiming the hist tiie exntral 
provinces as far south a. the Bio-1 10 tlic ‘econd and third and the 
southern provinces and tirritoiy the foiirtfi ind filtfi I^arge sums 
of money have been exjiendeel in iinis equijinunt guns anel 
fortihe^ations The army is org mizcd on the (^erm ui niexlt 1 anel has 
been truned by Luiope m olfireis who have bein employ* d Viotli 
for the s liool and icgiment Thougli the pnsuient and minister of 
wai are the nominal he ids of the imiv its immediate direction is 
concentrated m i general statf tompiisuig siv v rvicc depaitments 
at the head of which is a chn f of statf Vfter the triumph of the 
revolutionists m the civil wai of i8yr tlie aimy was reorganized 
under the direction of t e»loml Fmil Koine r an aceomplaslud German 
oKwer who subswjiientlv served is chief ot tlie general staff In 
1904 the jicrinanent force consisted of iz bittahons of infantry 
(1 legiments of cavalry 4 regiments of mountain aitillery i ri gimcnt 
of hoi sc artillery 2 re*giintnLs of coast irtillery and 5 companies of 
engineers— aggregating <>15 ofiicnrs and 4757 men lo this nucleus 
were added (lUro reCiiuts the contingent foi that ye'ir of young mm 
twenty-one years of ige comjielleel loscivc witli tlic colours Lnder 
the law of the 5lh ol Sejitfinlicr 1900 niihtiry seiviei is obligatory 
foi all c tizens bet wen n e ightecn anel forty five yeais all young men 
eif twenty -one years lieing rtepured to serve a certain j>e nod with the 
regular font After this jiinod they ire trarsf. ned to thi ist 
rcseivc for <> ycais and then to the zikI h serve 1 he military rifle 
idopteel foi ill tJiree bram hes of the scrvic* is tin Mauser 1895 
modi) of 7 nun cilibre and the batteries are jiroviehd with Knipj) 
j tins of 7 inel 7 s cm ralibie Military msti uctioii is given m a well 
oig inized niilit try chool at S intia'^o a war academy and a school 
of military engmeeung 

Aeiil -Ihe Chilean navy is essentially Bntish m organization 
ind methods and ill its lust fighting ships were built in British 
\ irds In 1906 the effective fighting force consisted of 1 battU 
ship 2 belt* el cruisers 4 jirotccted cruisers 3 torpedo gunboaLs O 
(Usiroyers ind 8 modem torpedo boats In aelelition to tliese there 
aie several inferior aimed vessels of vanous kinds which b ing the 
total up to 40 not including trmsports and otlu r auxiliaius The 
administration ol the n ivv undei the presidint and mmistc- of war 
and marine is conhdtxl to a general nav il staff called tlie Direccion 
(tnerd de la Armada with headijuartcis at \ dp iruso Us duties 
also include tlic military juotection of the polls tin hydrographic 
survey of the coast and tlie lighthouse sciviee The personnel com 
prises alioiit 4O5 officers including those of the staff and 4000 petty 
officers end men There is a military port at TalcaJuiano m Con- 
cejxidnBav stiongiv fortified and provided with irsenal and icpair 
sliops a large <lry dock and a patent slip Ihe naval school which 
occupies one of the noteworthy edifices of \ alparaiso is attend* d 
by 90 cadets and is noted for the thoiouglmess of its instruction 

Education — Under the old conservative regime very little was 
done for the public school outside the larger towns As a large pro 
portion ol the labouring classes lived in the small towns and rural 
communities they received comparatively little attention The 
increasing influence of more liberal ideas greatly improved the 
situation with reference to jiopular education and the government 
now makes vigorous efforts to bring its puldie school system within 
the reach of all The constitution jirovides that free instruction 
must be provided for the people behool attendance is not com 
piilsoiy however and the gam ujxin illiteracy (75 appears to be 
very slow Ihe government also gives jinmary instruction to recruits 
when serving wilii the colours which with the incnasing employ 
ment of the people in the towns lulps to stimulate a desire for 
(duration among the lower classes hducation in Chile is very 
1 irgely under the control of the national government the minister 
of justice and public instruction being charged with the direction of 
all public schools from the university down to the smallest and most 
remote primary school The system meludes the Lmvcisity of 
Chile and National Institute at Santiago lyccums or lu-,h schools m 
all the provincial capitals and larger towns normal schools at central 
points for the training of public school tcocheis professional and 
industiiol schools military schools and primary schools instruebon 
in all these is free ind under certun conditions text books are 
supplied In the normal schools where the pupils are trained to 
enter the jiublic service as primary tcachcis not only is the tuition 
free but ilso books board lodging and everything needed in their 
school work The n itional university at Santiago comprises faculties 
of theology law and politic il science medicine and pharmacy 
natural sciences and mathematics and plulosojihy The range of 
studies IS wide and tlie attendance large Ihe National Institute 
at Santiago 13 the principal high school of the secondary grade m 
Chile There were 30 of these high schools for males and iz for 
females in 1903 with an aggregate of ii 504 matrieiilated students 
Ihe normal schools for males arc IcKatcd at Santiago Chilian and 
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Valdivia , and for females .it La Serena, Santiago and Concepci6n 
The mining schools at Copiap6 La Serena and Santiago had an 
aggregate attendance of 180 students in 1903 and the coniracrcnl 
schools at Iquique and Santiago an attendance of 214 The more 
important agricultural schools arc loc itcd at Santiago ChilUn, 
t once{)ci6n and Ancud the Quinta Normal de Agiicultura m the 
national capit il ha\ ing a large attendance 1 he School of Mechanic 
\rts and Ti idis [Lscuela de Irtes y Ufiitos) of Santiago has a high 
icputalion for the piactical character of its instruction in which 
it is admir ibly seconded by a normal handicraft school (Sloyd system) 
and a night school of indiistnal drawing m the same city and pro- 
hssional schools for girls in Santiago and V.ilparaiso where the 
pupils are taught inillineij drtss-makmg knitting embroidery 
and fancy m edit work The govtrnmtnt also maintains schools for 
the blind and for the deaf and dumb Ihe public primary schools 
numbered lyOi m 1003 with 3608 teachers it>t> 928 pupils eniolled 
and an average attendance of 108 582 The cost of maintaining 
these schools was 4 146 574 pesos or an average ot ^2 17 3 per 
pupil in ittendance In addition to the public schools there arc a 
Rom m Catholic university it Sintiigo which int hides law and civil 
engineering among its regular courses of study numerous pn\ ite 
schools and seininiries of the second iry gi idt with a total of 11 183 
students of both sevts m rgo 3 and 506 pi ivate primary schools with 
an attendance of 29 68 1 Tht private schools usually conform to 
the olhcial requirements in rtgartl to studus ind examinations 
which ficilitates subsequent admission to the unmrs ty and the 
obtammtnt of degitts jirobibly they do bitter woik than the 
public schools (specially in the Linn m settlements ot the southern 
provinces \ ( onsejo de Instruceidn Publica (eoiineil of public 
mstiuction) of 14 members exercises a general supervision over the' 
higner and seconela’^y schools There arc schools of music and fine 
aits m Santiago The national Iihriry at Santiago with 116300 
volumes m 1906 and the national observatory are both efticientlv 
administered At the beginning of tlie 20th cintuiy there were ji 
public librines in the rcnublic including public school collections 
with an aqgieg.atc of 240 000 volumes 

Chanties —According to the ic turns of 1903 there wcie 88 heis- 
pitals in the republic which reported 7‘j 051 admissions during the 
veai and had 6215 intieiits uneler tre itmcnt at its close O28 530 
patients received giatuitous medical issistance at the public dis- 
pens.irits duimg the year there were 23 foundling hospitals with 
5570 cliildicn and there were 30112 ixrsons m the v.inous hosptetos 
or asylums mil 1478 in the imbecile asylums 

Religion ~[ht Roman Catholic religion is declare d by the con- 
stitution to be the religion of the state and the inaugural oath of 
the piesidont pledges him to protect it A considerable part of its 
income is derived from a s ibsidy included in the annual budget 
which makes it a ehaige upon the national tn isury like any other 
public service The scciil ir supervision of this service is entrusted 
to a member of the president s cabinet known as the immstcr of 
wot ship and colonization The executive and legislative powers 
intervene m the appointments to the higher offices of the Church 
Ihe griater pait of the population remains loyal to the established 
faith The 1 iw of 1865 gives the privilege of religious worship to 
other faiths and the laws of 188 1 made civil marriage and the civil 
legistry of births deaths and marn igcs obligatory and scculanzeel 
the cemeteries Under the reform of 1865 full religious freedom 
is pr actically accoreli d and it is provided that the service s of religious 
organizations other than the Roman C atholic may be held in private 
residences or in edifices owne d by private individuals or corjiorations 
Of the 72 812 forcigneis residing m Cliik in 1895 al>out 16 000 wen 
tit scribed as T’rott stants Nolvvithstandmg the opposition of some 
jKilitical elements to the Church the Chileans themselves may all be 
cl tssed IS Roman Catholics The tcclesi istieal organization includes 
one archbishop who resides at Santiago three bishops residing at 
La Serena Concepcion and Ancud and two vicars residing in Anto 
figista and T irap.aci These benefices are filled by ap|)Ointmcnts 
from lists of three prepared by the council of state and sent to Rome 
by the president and m the case ot ail archbishop or bishop the 
appointment must also receive the approval of the Senate The 
Chile an clergy are drawn very largely from the higher classes and their 
social standing is much better than m many South American states 
fhe Church also possesses mucli property of its own and is therefore 
able to maintain itself on a comparatively small subsidy fiom th» 
jinblic treasury which was 9S5 910 pesos (;^73 1143) m 1902 The 
(. liureh maintains simmarits in all cathedral towns ind these also 
uceive a subsidy fiom the government 

/ tnance -For a long time ( hile was considered one of the poorest 
st itcs of Spanish America but the acquisition of the rich mincial- 
producing provinces of the north together with the development 
of new Sliver and copper mines in Atacama an<l Coejuimbo largely 
increased her revenues and enabled her to develop other important 
lesources During the decade 1831-1840 the annual revenues 
averaged about 2 100 000 pesos (of 481! ) which m the decade 1861- 
1870 had ineicased to an average of only 8 200 000 pesos — anel this 
eluring a period of considerable agricultural activity on account of 
wheat exports to California and Australia After 1870 the revenues 
increased more rapidly owing to the development of new mining 
iiiclustnes the rtct ipts m 1879 amounting to 15 300 000 pesos and 
m 1882 to 28900000 pesos The revenues from the captured 


Peruvian nitrate fields then became an important part of the national 
income which ten years later (1902) rcacheei an aggregate of 
*38 507,178 pesos (of i8d ) of which 105 072 832 pesos were in gold 
In HJ06 tne receipts fiom all sources were estimated at 140 ioo,o<x> 
pesos of which 62 200 000 pesos golel were credited to tlie tax on 
nitrate, 39 800 000 pesos gold to import eluties and 23 500 000 pesos 
currency to railway receipts During these >ears of fiscal prosperity 
the country sullcrcel much from financial crises c lused by industrial 
stagnation an excessive and depreciated paper curreney and 
political disorder lo ensure an income that would meet its foreign 
engagements the government collected the nitrate and iodine taxes 
anel import duties in gold As a considerable part of the expenditures 
were in gold the practice was adopted of keeping the gold anil currency 
accounts separate In 1895 a conversion law was passed m which 
the sterling value of the peso was rtduceel to i8d at which rate the 
outstanding paper should be redeemed A conveision fund was also 
cicated, and although the government aftcivvaids autlioiized two 
more laige issues, the beneficial effects of this law were so pronounceel 
that the eustonis re'giilations were nioilificd m 1907 to permit the pay- 
mi nt of import eluties in paper The n itional 1 c v c nue is de n\ ed chie fly 
fiom the nitrate taxes customs duties, alcohol tax, and from railway, 
postal ami telegraph receipts There is no lanel tax and lietnce or 
business ta>ts are levied by the municipalities for loc il puiposcs 
The national expenditures aic chiefly for the intcicst and amortiza 
tion charges on the public debt official salaries milit try expenses 
in connexion with the army and navy publicworks (ineludmg lailway 
construction port improvements water and sewage woiks) the 
administration of the state railways telegraph hues and post office, 
church subsidies public instruction and fore ign represent it ion 

The ordinary and extraordinary icccipts and expenditures for the 
five years iSeiij-igoy m gold and currency in pesos of i8cl were as 
follows — 



Receipts pesos 

Expenelilu 

IS pesos 


Gold 1‘aper 

( olel 1 

r ipe r 

1899 

83051601 45239970 

31 7^2 797 

76 749 793 

1900 

89 869 178 46 515 102 

30 564 821 

82 143 742 

1901 

74 665 061 35 304 434 

39 808 517 

91 087 171 

1902 

105072832 33434346 

45 °93 278 1 

89 170 087 > 

i()o3 

108 503 565 32 490 145 

12508075 

8l 721 437 


For 190O the expenditures were fixed at 149 000 000 pesos and the 
revenues were estimated to produce 149100000 pesos which in- 
cluded O2 200 000 pesos gold fiom nitrate taxes 39800000 pesos 
gold and 200000 pesos paper from import duties 23 500000 jiesos 
pa])er from the state riilways 2 500000 pesos piper fiom postal 
and telegraph receipts and 15 000 000 pesos gold fiom loins How 
the revenues are expended is shown m flu estimates for 1907 111 
which the total expenditures were cstiinited at 134830532 pesos 
paper and 58 706 780 pesos gold the principal a’spropriations fie mg 
16 192 780 pesos p.aper and 99 733 gold for the war department, 
10460781 paper and 6 315731 golel for the maime department, 
40934273 jiaper anel 16984671 gold for ruhvays ind 6 324 817 
jiapcr for public works In addition to these the budget of lejoti 
ptovided for gold expenditures m 1907 of 7 000 000 pesos on sanitara 
works and 8 000 000 pesos on the Anca La Faz railw ly The custom 
of dividing receipts anel expenditures into ordinal y and extra- 
ordinary of treating the receipts fiom loins as revenue of adding six 
months to the fiscal year for closing up accounts and of dividing 
receipts anel expenditures into separate gold and currency ae counts 
leads to much confusion and compile ition in the rtluins and is the 
cause of umivoidable discrepancies and contradictions 

In May 1906 the cxtcinal debt of the republic aggregated 
/21 7ooo(Kj including the loins of 1905 ind 1906 imountmg to 
you 000 for sanitarv works and railway eonstiuction At the 
s^ame time the internal debt was 107000000 pesos (/8 025 000) 
which increases the funded indebtedness to Izqyz^ooo Like 
Brazil Chile has been eueful to prescivc Iv r foieign credit and 
though an average indebtedness of ibout £10 per capit i may stein 
large for a nation with so mueh absolute jiovcrty among its people 
the government is finding no difficulty m negotiating new lo ms the 
mineral resources of the country anel the conseivative instincts of 
the people being considered satisfactory guarantees Aceordmg to 
official returns the real estate valuations m 1903-1904 aggregated 
I 777 217 704 pesos of which 1020609215 pesos were m urban 
and 754608489 pesos m rural propeity Of the total returned 
I 775 217 704 IS lie scribed as taxable ind 262 626 57O pesos as iion- 
taxablc The large and steadily increasing receipts from import 
duties amounting to 91 321 860 pesos m 1905 5^7 556 pesos 

m 1906 appears to indicate an encouraging state of prospciity m 
the country although an average of 34^ pesos a ye ir (nearly 
£2 I2S ) in addition to the increased prices paid for home manu 
factiires seems to be a very heavy indirect tax upon so jioor a 
people 

Cutrency —The monetary circulation m Chile consists almost 
wholly of paper currency nominally b ased on a gold sta nd ir d of 

1 The expenditures of n>o2 are also given as 25 882 702 pesos gold, 
and 108 844,693 pesos currency 
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i8d pci peso Ihe conversion law of 1895 made the currency con 
vcrtible at this rale although the gold peso was rated at 4Hd 
previous to that date , but the hnancial crisis of 1898 caused the sus 

f iension of spicie p lyments, and a forced issue of additional piper 
ed to a further postponement of conversion and the prompt with- 
diavvil of specie fioin circulation Ihe jiaper circulation consi-its 
of nation il and bink issues The former owes its existence very 
largely to the war with Pciu the civil wir of 1891 and the financial 
troubles of 1898 On the 1st of January 1890 the nitional issuis 
stood it 22 487 916 pesos and the bank issues at 16 679 790 pesos 
making a total of 39 167 706 pesos currency m circulation This 
totil was laigely increased by Piesident 13 ilmaccda m 1891 On 
the 3rst of July 1898 the conversion of paper notts under the 1 iw 
ot 1st June 1895, '"'^3 suspended, and the government is-.utd 
27 989 929 pesos to the banks of issue, which was dcsciibcd as i loan 
it 2 % and riised their outstanding circulation to 40 723 089 pesos 
and at the sami tunc issued on its own account 17 693 890 pesos and 
assumed responsibility for 1,193,641 pesos which had been illegally 
put into circulation before 1896 this gave an aggregate registered 
circulation of 86045 i()6 pesos m 1898 In 1904 another issue of 
30000000 pesos was authorized and the date of convcisum wis 
still further postponed and 111 1907 a nioic general aet piovided that 
the maximum jiaper circulation should not exceed 150 «)oo 000 pesos 
of the value of i8d per peso and that new issues should be maelc 
only through the issue depaitnicnt and against deposits of gold 
which deposits would be returned to depositors on the present ition 
of the currency issued The redemption of this issue w is guiian 
teeel by a conversion funel of 100 eieio eioo pesos and by an authoiiz i 
tion to issue a loan of 50 000 000 pesos to redeem the balance if 
necessary The conversion fund under the act of 1895 stood at 
77,282 257 pesos (£5 796 170) on the 31st of May 1907 fheic are 
23 joint stock banks of issue with an aggregite registered capital 
of 40 6S9 665 pesos (/3 051 72 1) riieir emulating notes are secured 
by deposits m the nation il trcisury of gold government notes and 
other approved securities fheic is no st ite bank though the Bank 
of Chile with its numerous agencies incl its paid up cipital of 
20 000 000 pesos may be said to fill the place of such in institution 
Beside s these there arc four non issue banks two foreign banks ind 
their agencies anel three moitgagc banks with agencies at the 
important provincial centres which loan money on real estate 
s^cuiity anel issue interest bearing hypothccaiy notes to bearer 
there are 8 savings bulks in the republic whose aggregate deposits 
on the 31st of December 1906 were 14 799 728 pesos 

Ihc monetary unit the gold peso does not form a part of the 
actuil coinage Ihe gold coins authorized by this law are the condor 
of 20 peso the medw condor or doblon of 10 pesos ind the eit i«/o of 
5 pesos The silvei coins are the peso of 100 centavos and its 
li ictioiial jiaits of 20 10 and 5 centavos Ihe bronze coins art of 
2j 2 I and J ci nt ivos 

The metric system of weights anel measuies is the legal standard 
m Chile but the old Spanish stand irds arc still w ide ly used espec lally 
m handling iiiiiiiiij, and firm produce Ivitrite of soda is estimited 
m Chile in tjuintals (loi 31 Ib) in the field and metric quint ils 
(220 46 Ih) at the port of shipment In silver ind copper mining 
the marc (S oz ) is commonly used in describing the richness of the 
ores Firm jiroduce is genti dly sold by the arroha or fane^a the 
i ara is used m lineal nu asun ment ind the cuadra is used by country 
people in land im isurement (\ J L) 

Hisiory 

( hile was the recognized name of the country from the 
beginning of its known history The lind was originally in- 
habited by tribes of Indians, who, though not mere savages, 
were far below the level of civilization distinguishing the races 
of Mexiro and Peru When the country first became known 
to the Spaniards m the i6th century the northern tribes were 
found to be more civilized and much more submissive than 
tliose of the south Ihe difference was no doubt due to the 
iriv ision and conquest of northern Chile in the 15th century b\ 
Yupanqui, Inca of Peru, grandfather of Atahualpi, 
ioaqueat confjuest by Pizarro 

ihe dominion of the Incas in Chile was probably 
bounded by the Rapel river (lat 34° 10' S ), and, though their 
control of the country was slight, the Peruvian influence led to 
the introduction of a higher civilization, and, by weakening the 
power of the tribes, paved the way for the invasion of the 
Spaniards Beyond the limits of the Inca conquest the Indians 
of Chile were distinguished by fierce independence of character 
and by their warlike qualities Rude and ignorant as they were, 
they possessed a rough military organization , each community 
was led by its ulmen (chief), and m war the tribes fought together 
under an elected leader {ioqut) The name of the Araucanians, 
the most powerful of the tribes, came to be applied to the whole 
confederation of Indians living south of the Bio-bio river 
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Ihe first Spanish invasion of Chile took place in 1535, ^\hcn 
Diego de Almagro, the companion and rival of Pizarro in the 
conquest of Peru, marched into Chile m scaich of gold 
Disappointed m his quest, and meeting with obstinate 
resistance from the southern tribes, he returned to 
Peru with his whole force m 1538 In 1340 Pizarro sent Pedr# 
de Valdivia to make a regular conquest and st tth ment of t hile 
Valdivia founded Santiago, the prtsent e qiital of Chile, in 
February 1541, and prot ceded to build the towns of La Serena, 
Concepcidn, Villarica, Imptnal, Valdivia and Vngol, m order 
to secure his hold on the country But the Indians fought 
desperately for their iiulepcndenee, and in 1333 a general rising 
of the tribes ended m the deft at and death of V^aldivia and in 
I the destruction of most of his settlements This was the 
beginning of nearly a century of lontinuous warfare As there 
was no gold m the country the number of settlers was small, 
the loose tribal organization of the natives made it impossible 
to inflict a vital defeat on thim, and the mountainous and 
thickly wooded country Itnt itself admirably to a warfare of 
surprises and ambuscades General after general and army 
after army were despatched from Spam anel Peru, Chile was 
given a government inde pendent of the \ iccroy of Lima , attack 
after attack was made on the Indians, their lands were laid 
waste, and the struggle was conducted with merciless ferocitv 
dll m vain Settlements and forts were never free from assault 
and were taken and retaken , if one Indian army was destroyed 
another took its place, if one toqut was killed another was chosen , 
whtn defeated, the Indi ins retued to their forests, marshes and 
hills, reiruited their forces, and fell on the pursuing Spaniards 
In 1612 an attempt was m ade b\ a Jesuit missionary to negotiate 
a peace, but not till 1640 was the desperate struggle ended hv 
the treaty of Cjuillin, which lift the Indians all the land south 
of the Bio-bio river Up to 1800 the peace was broken by threi 
wars, in 1633, in 1723 and m 1766, the last ended by a tre ita 
whieh actually gave the Araueanians the right to have a ministe r 
at Santiago 

It was this constant wsarfare with the Indians and the necessity 
for hard continuous work, owing to the lack of precious metals 
m Chile, that no doubt helped to produce m the settlers the 
strength and hardihood of eharaeter that di tinguishcs the 
Chileans among South American races But not unnaturally 
the material condition of the country was the reverse of 
prosperous ihe expenditure far exceeded the revenue Ihe 
Indian waifarc oeeupied ncarh llie whole attention of the 
governors and much of the time of the settlers B> the Spanish 
eolomal system the development of manufactures was prohibited 
and the trade of the colony was limited not onl) to 
Spam hut to the one port of Cadiz Till the 18th 
century ships were not allowed to sul round tape 
Horn, so th it the Chileans had to trade indirectly through Peru 
and the zVrgentine Agriculture was the one resource of the 
colony, and wheat was grown for export to Peru, hut the land 
was concentrated in the hands of a few big landowners, and the 
cultivation of the vine and olive w as forbidden At tin end of 
the 17th century Santiago was a tow n of poor nne-store\ ed houses 
and had only 8000 inhabitants, the other towns, V ilparaiso, 
Coneepcidn, La Serena, were oiih large villages Books were 
not allowed to be imported, and education was limited to such 
as was given here and there by priests and monks 1 he Indians 
within the limits of the Spanish colonv were treated like slaves 
and horribly mutilated to prevent their eseapt , hut at the 
same time a gradual fusion of rices was uking place, and the 
Chilean peasant (peon) of to-da\ is as much of Indian as of 
Spanish descent Ihe Araucanians, however, continued to 
preserve their independence , thev jealously resented the intiu- 
duction of Spanish influence, and the missionary efforts of the 
Jesuits met with little success 

During the i8th century the condition of the colony w is 
improved m many ways The Bourbon kings of Sp.iin were 
more hlx'ral in their colonial poluv Merchant ships were 
allowed to sail direct to Chile, trade with h ranee was sometimes 
permitted, and a large batch of hardy emigrants was sent out 
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frorr tlxe Biscay provinces of Spun I* reed from the preoccupa- 
tion of the Indian wars, the governors gave more attention to 
the gencrd welfare of the country a university was started 
in Santiago m 1747, m my towns were built about the same 
time, agriculture and industries were promoted and a coasting 
trade grew up In 177S Charles ITT threw open all the ports of 
Spam to the colonies and allowed freedom of trade with hrance 
But in general the administration of the colony was burdensome, 
oppressive and inefficient The people had no voice in the 
government Ruling with the help of the Royal Audience, the 
governor was absolute master of the country, and regulated 
the smallest det uls of life Such time as the officials could spare 
from the mam object of enriching themselves by extortion and 
corruption was given up to endless ofbt lal and religious ceremonies 
and to p<"tty disputes of etiquette and precedence All the high 
posts and offices were filled by men sent from Spam, with the 
result that hitter jealousy reigned lictween them and the native- 
born colonists {ert olios) The ert olios as a rule filled the posts 
m the municipalities (cabildos), disposed of by sale, so that 
when the revolution Tiroke out the cabildos naturally became 
the centres of the movement As in all Spanish colonies, so in 
Chile, the Church played a large part in the public life ( hilc 
was divided into the two bishoprics of Santiago and ( oncepcion, 
and the Church managed to accumulate* most of the wealth of 
the country At the s\me time the monks and Jesuits did 
useful work m t( aching industrial and agru ultural arts, and m 
giv mg the people a certain degre e of education but the inHuence 
of the Church was used to bolster up the traditional narrow 
colonial system, and the const int quarrels between the clergv 
and the secular powers often threw the country into (onfusion 

At the opening of the 19th century Chile w xs a colony whosi 
resources ind haidly been touched, with a population of about 
500,000 persons, of Spanish md mixed Spanish and Indivn 
blood a people endowed with the vigour c)f charictci bred bv 
a mount XI nous country and a bracing climate and by a hard 
struggle for CMstenee, but ignorant thiongli lack of education, 
shut out bv 1 narrow-minded commcrc lal system from knowh dgc 
of the outside world, and destitute of the charac ler-training 
thit free institutions afford 

The nation il inckpcndence of ( hilc dites from the second 
decade of the 19th centurv I he revolt of England’s North 
\mene in colonics and the events of the French 
natLirxlly suggtsted Iht idea of a struggle 
peadeaca mdcpcnclcnee to the Spanish colonists, and the 
depusit'on of l<crdinand \ II by Napoleoi, and the 
ensuing disoigani? xtionof Spxin, supplied the desired opportunity 
In 1809 risings took place in Vcneriicla, in heuxdor, m Upper 
Peru and in the Argentine , the revolutionary fever spread 
to ( hile, xnd on the i8th of Sej,tember t8to the cahildo of 
Santiigo secured the resignation of the governor xnd vested his 
powers m an elected Junta (board) of seven members This 
event was the beginning of the independence of Chile But it 
was some time lie tore indejvendence was fully attained The 
mass of the people were ignorant, intercourse between them was 
slight, and there was a strong section attached to the old regime 
I he party determined on independence was at first small and 
compelled to conceal its aims till the ground had been prepared 
for open decisive action Further, there were divisions between 
the patriots of Santixgo and those of Concepcidn, and bitter 
je’lousics between the leaders, the chief of whom were |uan 
Marline/ do Rozas, Josc^ Miguel Carrera xnd Bernardo O’ Higgins 
(Jwmg to the apith) of the people and the enmities existing 
among the leaders, the Spanish forces, sent b> the viceroy of 
Peru to crush the revedulionarv movement, succeeded after two 
years’ inckeisive fighting in completely defeating the patnots 
at Rancagiia in iHi \ For three years the Spaniards maintained 
their hold on C liile ruling the country with tyrannical harshness, 
but m the spring of 1817 a patriot force which had been organi/ecl 
at Mendoza in the Argentine by Jos6 ele San Martin, an Argentine 
officer and by O’Higgins, crossed the Andes and overwhelmed 
the royalists at the battle of ( hacabueo O’Higgms was named 
director-general of Chile, while San Martin, realizing that the 


independence of each colony depended on the Spanish being 
cxpclteel from the whole of South America set about prepar- 
ing an mv^asion of Peru The viceroy of Luna made one more 
effort to uphold the power of Sp^iin in Chile, but the army he 
despatched under Mariano Osorio, the victor of Rancagua, was 
decisively defeated at the river Maipo on the 3rd of April 1818 
By this battle the independence of Chile, formally proclaimed bv 
O’Higgins in the previous Februarv , was finally secured 

The next few years witnessed the expulsion of the royalists 
from the south of Chile, the e([uipment of a small fleet, placed 
under the command of Manuel Blanco Encilada and 
Lord Cochrane (earl of DunclonaJd), and the invasion repubiu 
of Peru by San Martin with the help of the fleet, 
ending in the proclamation of Peruvian indcpcndenei m 1821 , 
though the Spanish power was not finally broken until Boliv xr s 
victory It Avacucho m 1824 Relieved from all fear of Spanish 
attacks from the north, the new republic of Chile entereel upon 
a period of internal confusion ancl dissension bordering upon 
anarchy As soon as the necessity for establishing a stable 
government arose the lack of trxinmg in self-government among 
the Chileans Ivecame painfully obvious O’lliggins as director- 
general, rightly perhaps, considered that firm orderly government 
was more important tlxan the concession of liberal institutions, 
but his administration roused strong hostility, and in 182 j he was 
compelled to resign From that date up to 18 to there were no 
less th.in ten government , while three differ^'nt constitutions 
were proclaimed The nation was divided into small mutuallv 
hostile panics , there wire eeilesiastital tioulfles owing to the 
hostility of thi Churcli to the new republic , there were Indian 
risings in the south and rov 'list revolts in the is1 md of (hiloe , 
t*"*© expenditure exceeded the revenue, and the employment 
of the old bpanish finanenl expedients naUirallv me leased tlie 
general dis< ontent Cp to 18 yo the I iberal party vvhieh 1 xvoured 
a free demoeritie ri^gime, hel<l the upp< r hand but in that year 
the Conservatives, baeked by a military rising led by General 
foaqiiin Prieto, placed themselves in power aBir a sanguinaty 
battle at Lircay Prieto was elected pre suit nt m 1831, and x new 
constitution was drifted and promulgated in 18^3, vvhi<h, with 
some modifications, nmuns the constitution of ( hile at the 
pnsent tune This constitution invested the executive with 
almost dictatonil powers, ancl the C onserv xtives entered upon 
a long term of office 

Ihe aim of the Conservative pohey was to secure xbovi all a 
strong administration , power was cominliatcd m the hands 
of X small circle , public liberties were restrict! d md all opposi- 
tion crushed by foree Inaugurated undir General Prietos 
xdministr xtiun (1831-18^1) bv his able minister Diego Portalcs 
this policv was continued by his suceessors Cicneiil Manuel 
Bullies (1841-1851) and Alanuel Montt (iSqx-iSbi), each ol 
whom like Prieto was elected to a double term ol office In 
spite of the discontent of the Liberals, the Conservative iscend- 
ancy secured a long period of firm stable governme nt, which was 
cssenti il to put an end to the confusion m public life and to give 
tune for the people to awake to a fuller lealization of the duties 
and responsibilities of national independence Ihe internal 
peace of the country was only disturbed three times, Lw I ibcnl 
risings in 1835, in 1851 and m 1859, all of vvhieh were crushed, but 
not without severe fighting In 1836 Chile also became i.xvolvcd 
in a war with a confederation of Pc ru and Bolivia, whic h ended m 
the victory of Chfle xnd the dissolution of the confederation 

While refusing to allow the people any share n, or control 
over, the government, the Conservative leaders devoted them- 
selves to improving the condition of the people and of the 
countrv, and under iheir hrm rule Chile advanced rapidly in 
prosperity The government established a department for 
education, a training college for teachers, and numerous schools 
and libraries , literary magazines were started and a school ot 
art and an academy of music founded By the consolidation 
of the foreign debt, by the regular payment of interest, by the 
establishment of several banks, and by the negotiation of 
commercial treaties, the financial position of the country was 
improved Internal development was promoted by the working 
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of the silver mines of C opiapo ami the coal mmcs of Lota, by 
the building of railways and erection of telegraphs, and by the 
colonization of the rich Valdivia province with German settlers 

I he Straits of Magellan were occupied , under an American 
engineer, William Wheelwright, a line of steamers was started on 
the coast, and, by a wise measure allowmg merchandise to be 
landed free of duty for re-exportation, Valparaiso became a 
busy port and trading centre , while the demand for food-stufTs 
m California and Australia, following upon the rush for gold, 
gave V strong impetus to agriculture A code of law was drawn 
up and promulgated, and the ecclesiastical system was organized 
under an archbishop appointed by the pope lo Montt, as 
minister under Bulnes anti afterwards as presulent, must bt 
given the mam credit for the far-seeing policy which laid the 
foundations of the prosperity of Chile , and though the adminis- 
tration was m many way s harsh and narrow, firm government, 
rather than liberty that would liave tended to anarchy, was 
essential for the success of the voting republic 

After x86i, however, a Liberal reaction set in, aided by 
divisions m the Conservative partv arising mainlv over church 
questions Montt’s successors, Jose Joaquin Perez (1861-1871), 
Federun ErrA/uriz (1871-1876) and Anibal Pinto (1876-1881), 
abandoned the repressive policT of their predecessors, invited 
the co-op( ration of the I ibcrils, and allowed discontent to vent 
Itself freely in popular agitition Some democritic changes 
were made in the constitution, notably a law forbidding the 
re-election of a president, and the gradual and peaceful transition 
to a Liberal policy was a proof of the progress which the nation 
had made in political training Outside the movement for con- 
stitutional rtform, the most important internal question was the 
successful I iberil attack on the privileged position and narrow 
views of th( Church, which led to the birth of a strong ulira- 
montine piirtv among the ckrgy ilu government continued to 
be inim itcfl bv a progressive spirit schools, rulway s, Uitgraphs 
weic rapidly extended, a steamship mail service to Hirope 
was subsidized, and the stability of the government enabled it 
to raiFe new foreign loans in order to extinguish the old high 
interest-bearing lo ins and to meet the expenses of public works 
In 1877 a tinancid crisis occurred, met hv the emission of papir 
money, but the depression was only Umporary , and the country 
soon rallied from thi tffects 

During this period there was desultory^ fighting with the 
Indians , there was a long boundary dispute with the Argentine 
settled in 1880 , and in i8()^ ( hikan sympathy with Ptru in a 
(|uai rel w ilh Sp un kd to a foolish w ir with Spain I he block ide 
of th( ir poits md the bombardment of Valparaiso b\ a Spanish 
squadron impn ssed the Chileans with the nectssity'^ of possessing 
an adequim fleet to defend their long coast-Ime , and it was 
under President krrd/unz that the ships were obtained and the 
ollicers trainid thit did such good service m the great war with 
Peru \\ ith a population of ov cr two millions, a rapidly increas- 
ing rev enue, ruled bv a govx rnment thit w is fii m and progressiv c 
and that enjoved the confidence of all classes, Chile was well 
equipped for the struggle with Peru that lx gin in 1870 

Ihe war of 1879-82 between Chile and Peru is the subject 
of a sep irate article (see Chili:- Piikov ian War) By the 
beginning of i88i the war had reiehcd a stige when 
thTw^ tlie final struggle was close at hand On the 13th of 
wHHPera January of that y f ar the Chik an forces under command 
of General Bdepiedano attacked the entrenched 
positions of the Peruvians at daybreak in the vicinitv of Chorillos 
a village some few miles from Lama and forming the outer line 
of defence for tlie capital After a stubborn fight the day ended 
in victory for the attacking forces , but the losses on both sides 
were great, and on the following dav negotiations for peace wire 
attempted by the representatives of the foreign powers m Lima, 
the object being to avoid, if possible, any further bloodshed 
This attempt to end the conflict proved, however, abortive, 
and on the 15th of January at 2 p m hostilities recommenced m 
the neighbourhood of Miraflorcs After severe fighting for some 
four hours the ( hileans again proved victorious, and drove the 
Peruvians from the second line of defence back upon the city of 


Lima. Lima was now at the mercy of the Chileans, and on the 
17th of January a division of 4000 men of all arras, under the 
command of General Corneho Saavedra, was sent forward to 
occupy the Peruvian capital and restore order within the town 
limits A portion of the Chilean forces was shortly aftirw irds 
withdravm from Peru, and the army of occupation remaining 
m the conquered country was m charge of Admiril Patricio 
Lynch, an officer who had been specially promoted lor dis- 
tinguished services during the war President Anibal Pinto of 
Chile now set about to find means to com hide a treaty of peace 
with Peru, but his efforts m this direction were frustrated by 
the armed resistance offered in the country districts to the 
Chilean authorities by the remainder of the Peruvian forces 
under command of Cieneral fact res So mattirs continued — 
the Chileans administering on the seaboard and m the principal 
towns, the Peruvians mamtaining a guenlli warfare in the 
mountainous districts of thi interior In Scptcn)l)er 1881 die 
term of office of President Pinto expired, and he was succeeded 
in the post of chief executive of ( bile by President Domingo 
Santa Mana Ex-President Pinto died thrie years later in 
Valparaiso, leaving a memurv respicted and admiied by ah 
political partus in his country Ihe name of Pinto will always 
occupy a prominent place in the annals of Chilean historv, 
not only because the war with Peru took pi ice dunng his term 
of ofhcc, but also on aceount of the f ut th it il was 1 irgely due 
to die intelligent directum of all details by the presulent dunng 
the struggle that the Chik in arms prov ed so ahsoluU Iv successful 
bv land and sea 

Senor Domingo Santa Maria who now actedul to the presi- 
dency of Chile, was a Iiberil m politics, and had previously 
held various imporUnt posts under tlu government 
Cnder the lule of Presulent Montt he had been in 
active member of the opposition and involved in Marta 
V irjous rev olutionary conspiracies, fur his p u ticipa- 
tion m these plots he was at one time exiled from the countrv , 
but returned and reieivcd olhcial empleiymcnt under President 
J^crez The prmeijial task confronting Prisuhnt Santi liUiu 
on assuming the presidemy was to negotiate a tu dy of peaet 
with Ptru and priwuk for tnc evacuation of the Chile in armv 
of occupation Ihc presence of the Peruvian gcixril Caccris 
iiul his forces in the int^-rior of Jkiu prevented fui some two 
vcirs till formation ot inv Peruvian nitumil .ulministralion 
111 lima with which the Chiicin authontus tould de il In 
'Vugust e)f 188-5 the Peruvians were dt hated In the foicts 
lomniandcel In Admiral Lymh ind a government was then 
organized under the leadership of Cu ne’-al Igksuis \ prov ision il 
treaty of peace was the n dr iwn up and signed by (jener il Jgksias 
and the Chilean represent itive, and tins w is finalK 1 ilified by 
the Chilean and Peruvian congresses rcspci lively m Apiil 1884 
Bv the terms of this treaty Peru ceded to Chile uneondition illv 
the provini e of 1 irapaca, and the prov ineis of iaena and \nca 
were placed under Chilean authontv for the term of ten years, 
the inhibit ints having then lo deride hv' a gcneril vote wlu tlier 
thev remained a pari of ( hile or elected to belong oru e more to 
Peru In the event of the dee ision being favourilile to Peru a jum 
of 10,000000 dollirs w is to be pud In Peru to Chile On the 
nitificatun of this treaty the Chilean forces were iimnediateK 
withdrawn from 1 ima and other points of occupation m Peruv lan 
term >ry The gov e rnment of Boliv ui also at temple d to negotiate 

a treaty of peace with Chile m 1884, and for this purpose sent 
represent itivcs to Santiago No satisfactory terms, however, 
could bt arranged, and the neguti ations t ndt d in onK an armistice 
being agreed to, bv whuh Chile remained m occupaium of the 
Bolivian seaboard pending a definite settlement at some future 
period 

Ihe administration of President Santa Maria met with vieilent 
oppeisition from the Conservatives, who included tlu Clciieal 
party m their ninks,and also fro n a certain section of the Liberals 
The dislike of the Conservatives lo Prtsident Santa Maria was 
occasioned 1 y his introdiu tion of the law of civil marriage, the 
civil registration of births and deaths, and tlie freeing of the 
cemeteries Hitherto no marriage was legal unless celebrated 
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according to the rites of the Roman Catholic religion, and all 
registers of births and deaths were kept by the parish priests 
Civil employees were now appointed under the new laws to attend 
to this work Formerly the cemeteries were entirely under the 
control of the ( hurch, and, with the exception of a few places 
specially created for the purpose, were reserved solely for the 
burial of Roman Catholics Under the new r6gime these 
cemeteries were made common to the dead of all religions 
Under President Perez, in i86<), a clause m the law of constitution 
had been introduced permitting the exercise of all creeds of 
religion, and this was now put into practice, all restrictions 
being removed On several occasions, notably in 1882 and 1885, 
President Santa Maria used his influence in the elections of 
senators and deputies to congress for the purpose of creating 
a substantial majority m his favour He was induced to take 
this course m consequence of the violent opposition raised in 
the chambers by the liberal policy he pursued in connexion 
with Church matters 1 his intervention caused great irritation 
amongst the Conservatives and dissentient I iberals, and the 
political situation on more than one occasion became so strained 
as to bring the country to the verge of armed revolution No 
outbreak, however, took place, and in 1886 the five years of office 
for which President Santa M ina had been elected came to an 
end, and another Liberal, Sciior Jos6 Manuel Balmaceda, then 
succeeded to power 

The election of Balmaceda was bitterly opposed by the 
Conservatives and dissentient I ilierals, but was finally success- 
fully carried b> the official influence exercised by 
President Santa Maria On assuming office President 
president Balmaccda endeavoured to bring about a reconciliation 
of all sections of the T ibeial party m congress and so 
form a solid majoritv to support the administration, and to this 
end he nominated as ministers representatives of the different 
political groups Six months later the cabinet was reorganized, 
and two most bitter opponents to the recent election of President 
Balmacedx were accorded portfolios Believing that he had 
now secured the support of the majority in congress on behalf 
of any measures he decided to put forward, the new president 
initiated a policy of heavy expenditure on public works, the 
building of schools, and the strengthening of the naval and 
military forces of the republic Contracts were given out to the 
value of £6,000 000 for the construction of railways in the 
southern districts , some 10,000,000 dollars were expended m 
the erection of schools and colleges , throe cruisers and two 
sea-going torpedo boats were added to the squadron , the 
construction of the naval port at Talcahuano was actively pushed 
forward , new armament was purchased for tht infantry and 
artillery branches of the army, and heavy guns were acquired 
for the purpose of permanently and strongly fortifying the 
neighbourhoods of V ilpxraiso, Talcahuano and Iquique In 
itself this policy was not unreasonable, and in many ways 
extremely beneficial for the country Unfortunately corruption 
crept into the expenditure of the large sums necessary to carry 
out this programme Contracts were given bv favour and not 
by merit, and the progress made in the construction of the new 
public works was far from satisfactory The opposition m 
congress to President Balmaccda began to increase rapidly 
towxrds the close of 1887, and further gained ground m 1888 
In order to ensure a majority favourable to his views, the 
president threw the whole weight of his official influence into 
the elections for senators and deputies m 1888 , but manv of 
the members returned to the chambers through this official 
influence joined the opposition shortly alter taking their seats 
In 1889 congress became distinctly hostile to the administration 
of President Balmac^d v, and the political situation became grave, 
and at times threatened to involve the country m civil war 
According to usage and custom in Chile, a ministry docs not 
remain m office unless supported by a majority in the chambers 
Balmaceda now found himself in the impossible position of being 
unable to appoint any ministry that could contro’ a majority 
in the senate and chamber of deputies and at the same time be 
in accordance with his own views of the administration of public 


affairs At this juncture the president assumed that the con- 
stitution gave him the power of nominating and maintaining 
in office any ministers he might consider fitting persons for the 
purpose, and that congress had no right of interference in the 
matter The chambers were now only waiting for a suitable 
opportunity to assert their authority In 1890 it was stated 
that President Balmaceda had determined to nominate and 
cause to be elected as his successor at the expiration of his term 
of office m 1891 one of his own personal friends I his question 
of the election of another president brought matters to a head, 
and congress refused to vote supplies to carry on the government 
To avoid trouble Balmaceda entered into a compromise with 
congress, and agreed to nominate a ministry to their liking on 
condition that the supplies for 1890 were voted Ihis cabinet, 
however, was of short duration, and resigned when the ministers 
understood the full amount of friction between the president 
and congress Balmaceda then nominated a ministry not m 
accord with the views of (ongress under Senor Claudio Vicuna, 
whom It was no secret that Balmaceda intended to be his 
successor m the presidential chair, and to prevent any expression 
of opinion upon his conduct in the matter, he refrained from 
summoning an extraordinary session of the legislature for the 
discussion of the estimates of revenue and expenditure for 1891 
When the ist of January 1891 arrived, the president published 
a decree in the Dtarto Oficial to the t fleet that the budget of 
1890 would be considered the official budget for 1891 Ihis act 
was illegal and beyond the attributes of the executive 
power As a protest against the action of President 
Balmaccda, the vice-president of the senate, Senor 
Waldo Silva, and the president of the chamber of deputies, 
Senor Ramon Barros Luco, issued a proclamation appointing 
Captain Jorje Montt m command of the siiuadron and statmg 
that the navy could not recognize the authority of Balmaceda 
so long as he did not administer public affairs in accordant e 
with the constitutional law of (hik The majority of the 
members of the chambers sided with this movement, and on tht 
7th of January Senores Waldo Silva, Barros Luco and a number 
of senators and deputies embarked on board the Chilean warship 
“Blanco Encalada,” accompanied by the “Fsmeralda” and 
“ OTIiggins ” and other vessels, sailing out of Valparaiso harbour 
and proceeding northwards to larapaca to organize armed 
resistance against the president (see Chiitan Civil War) It 
was not alone this action of Balmaceda in connexion with 
congress that brought about the revolution 11c hid alienated 
the sympathy of the aristocratic classes of ( bile bv his personal 
vanity and ambition The oligarch) composed of the great 
landowners haye always been an important factor in the political 
life of the republic , when President Balmaceda found that he 
was not a persona grata to this circle he determined to endeavour 
to govern without their support, and to bring into the adminis- 
tration a set of men who had no traditions and with whom his 
personality would be all-powerful The Clerical influence was 
also thrown against him m consequence of his radical ideas m 
respect of Church matters 

Immediately on the outbreak of the revolution President 
Balmaceda published a decree declaring Montt and his com- 
panions to be traitors, and without delay organized an army of 
some 40,000 men for the suppression of the insurrectionary 
movement While both sides were preparing for extremities, 
Balmaceda administered the goaernment under dictatorial 
powers with a congress of his own nomination In June 1891 
he ordered the presidential election to be held, and Senor C laudio 
Vicuna was dulv declared chosen as president of the republic for 
the term eommencing in September 1891 The resources of 
Balmaceda were running short on account of the heavy military 
expenses, and he determined to dispose of the reserve of silver 
bullion accumulated in the vaults of the Casa de Moneda in 
accordance with the terms of the law for the conversion of the 
note issue The silver was conveyed abroad in a British man- 
of-war, and disposed of partly for the purchase of a fast steamer 
to be fitted as an auxiliary cruiser and partly in pavment for 
other kinds of war material 
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Ihe organization of the revolutionary forces went on slowly 
Much difficulty was experienced in obtaining the necessary arms 
and ammunition A supply of rifles was bought m the United 
States, and embarked on board the “ Itata,” a Chilean vessel 
m the service of the rebels The United States authorities 
refused to allow this steamer to leave San Diego, and a guard 
was stationed on the ship The “ Itata,” however, slipped away 
and made for the Chilean coast, carrying with her the repre- 
sentatives of the United States A fast cruiser was immediately 
sent m pursuit, but only succeeded in overhauling the rebel ship 
alti r she was at her destination The “ Itata ’ was then forced 
to return to San Diego without landing her cargo for the insur- 
gents 1 he necessary arms and ammuniti m were arranged for 
m Europe , they were shipped m a British vessel, and transferred 
to a Chilean steamer at fortune Bay, in Tierra del Futgo, close 
to the Straits of Magellan and the Falkland Islands, and thence 
carried to Iipiique, where they were safely disembarked early m 
filly 1891 A force of 10,000 men was now raised by the junta 
of the revolution, and preparations were rapidly pushed forward 
for a move to the south with the object of attacking Valparaiso 
ind Santiago Early in April a portion of the revolutionary 
squadron, comprising the “ Blanco E>ncalada ” and other ships, 
was sent to the southward for reconnoitring purposes and put 
into the port of Caldera During the night of the 23rd of April, 
ind whilst the “ Blanco h ncal idi was 1 > mg quietly at anchor, 
\ torpedo boat cilled the “ \linirantc Lynch,” belonging to the 
Bilnuctda faction, steamed into the bay of ( ildera and dis- 
charged a torpedo at thi rebel ship Ihe “ Blanco Encalada ” 
sank in a few minutes and 300 of her crew perished 
In the middle of August 1891 the rebel forces were embarked 
at Ifjuiquc (where a proMsional government under Captain 
Jorje Montt had been set up), numbering m all about 9000 men 
end sailed for the south On the 20th of August the congressist 
arm) was disembarked at Quinteros, about 20 m north of 
Valparaiso, and marched to Coni on, where the Balmacedists 
were entrenched A si\ei< fight ensued, m which the troops 
of President Balmaceda wen defeated with hcaw loss This 
reverse roused the worst passions of the president, and he ordered 
th( arrest and imprisonment of all persons suspected of sympathy 
with the revolutionary cause The population goner illv were, 
however, distinctly intagonistio to Balmaceda and this feeling 
hid become accentuated since the 17th of August 1891, on 
wliieh date he had orelered tlu execution of a number of souths 
belonging to the military college at S m I oienzo on a charge of 
seditious pr letices The shooting of tlu si bovs created a fechng 
of horror throughout the country, and a sensation of uncertainty 
as to what measures of seventy might not be practised in the 
future if Balmaceda won the day After the victor) at Concon 
the insurgent irmy, under command of General Campos, marched 
m I southerly diuction tow irds Vina del Mar, and thence to 
Placilla, where the finvl struggle in the conflict took place 
Balmaccda’s generals Barlvosa and Alcernca had here massed 
their troops in a stiong position The battle, on the 28th of 
August, resulted in vu tory for the rebels Both the Balmaccdist 
generals were killed and Valparaiso was at once occupied 
1 hree days litd the vutorious insurgents entered 
Bulctde ot Santiago and assumed the gov ernment of the republic 
Baima- After the battle of Plaeilla it was clear to President 
Balmaceda that he could no longer hope to find a 
sufficK lit strength amongst his adherents to maint iin himself m 
pow( r and in view of th( rapid appro ich of the rebel aimy he 
abandoned his offieirl duties to seek an as\lum in the Argentine 
legation The president remained concealed in this retreat until 
the i8th of September On the evening of tint date, when the 
term for which lu hid been elected presidtnt of the republic 
terninateel, he committed suicide by shooting himself The 
excuse for this act, put forward in letters written shortly before 
his end, was that he did not believe the conquerors would give 
him an impartial trial The death of Balmaceda finished all 
cause of contention m ( hile and was the closing act of the most 
severe and bloodiest struggle that countiy had ever witnessed 
In the V arious engagements throughout the conflict more th m 
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10,000 lives were lost, and the joint expenditure of the two 
governments on military preparations and the purchase of war 
material exceeded £10,000,000 sterling 
An unfortunate occurrence soon after the close of the rev olution 
brought strained relations for a short period between the govern- 
ments of the United States and Chile A number of men of the 
USS “Baltimore” having been given liberty on shore, an 
argument arose between some of them and a group of Chilean 
sailors in a drinking dtn in Valparaiso Words led to blows 
The Americans were badly handled, one of their number being 
killed and others stverel) hurt Ihe United States government 
characterized the affair as an outrage, demanding an indemnitv 
as satisfaction Ihe Chilean authorities demurred at this 
attitude, and attempted to argue the matter James G Blame, 
th(n secretary of state, n fused peremptorily to listen to anv 
explanations In thf end Cliilt paid an indemnity of $75,000 
as asked, but the aff ur left bad feeling in its tram 

The close of the revolution .against Balmaceda left the govern- 
ment of Chile m the hands of the junta under whose guidance 
the military and nav al operations had been organized 
Admiral Jorje Montt had been the head of this 
revolutionary committee, and he acted as president Moatt 
of the provisional government when the idmmistration 
of the country changed hands after the victor) of the Congres- 
sional party An election was now immediately ordered for the 
choice of a president of the republic ane' for representatives in 
the senate and chamber of deputies Admiral Montt, as head 
of the executive power, stanchly refused to illow offici il infliunce 
to be brought to bear in any way m tlie presidential campaign 
The great majority of the voters however required no pressure 
to decide who was in their opinion the man most fitted to ad- 
minister the affairs of the republic tor the first time m the 
histor) of Chile a perfectly free election was held and Admir d 
Montt was duly chosen b\ a nearl) unanimous vote to be chief 
magistrate for the constitutional term of fiv c years I he senate 
anci chamber of deputies were formall) constituted m due course, 
and the government of the republic resumed normal conditions 
of existence I he new president show'ed admirable tac t m dealing 
with the difficult problem he was called upon to face Party 
feeling still rin high between the pirtisans to the two sides of the 
recent conflict Admiral Montt took the view that it was politic 
and just to let bygones be bvgones, and he acted conscientious!) 
bv this principle m all administrative measures in connexion 
with the supporters of the lab President Balmaceda Farl) in 
1892 an amnesty was granted to the officers of the Balmaceda 
regime and they were freely permitted to return to ( Ink without 
iny attempt being made to molest them The first political act 
of nation d importance of the new government was the grant 
of control to the municipalities, winch hitherto had possessed 
little power to ciircct local affairs, and were not even permitted 
to dispose of the municipal revenues to anv important amount 
without first obtaining the consent of the central government 
Almost absolute power was now given these corporations to 
manage their own concerns, and the organization of the police 
was placed in their hands al a later period, however, it was 
found necessary to modifv this latter condition 

President Montt next turned his attention towards the 
question of how best to repair the damage occasioned to the 
countrv bv eight months of civil warfare The plan of public 
works authorized in 1887 was reconsidered, and the construction 
of portions of the v'^arious undertakings recommenced The 
army and navy were reorganized Additional instructors were 
brought from Germanv, and all arms of the military service 
were placed on a thoroughlv efficient footing in matters of drill 
and discipline Several new and powerful cruisers were added 
to the navx , and the internal economv of this branch of the 
national defence was thoroughl) inspected and main defects 
were remedied President Montt then took in hand the question 
of a reform of the currenev , the abolition of inconvertible paper 
money, and the re-establishment of a gold basis as the monetarv 
Standard of the republic Ihis reform of the currency became 
the keynote of the president’s policy during the remainder of 
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his term of office Great opposition was raised b> the repre- 
sentatives of the debtor cUss m congress to the suppression of the 
inconvertible paper money, but in the end President Montt 
carried the day, and on the iith of February 18915 a measure 
finally became law establishing a gold currency as the only legal 
tender m Chile In July 1896 the Conversion Act was put m 
force, a dollar of i8tl being the monetary unit adopted In 1895 
relations with the neighbouring republic of Argentina began to 
become somewhat strained m regard to the interpretation of the 
treaty concerning the boundary between tl>e two countries 
The treaties of i88r, 189^ and t 89<5 left doubts in the minds of 
linth Chileans and Argentines as to the position of the frontier 
line On the 17th of Aprd 1896 another protocol was drawn 
up, by whi( h the contending parties agreed to submit anv differ- 
ences to the arbitration of Great Britain, at the instance of one 
or both governments Presulent Montt had now fulfilled his 
term of office, and on the i8th of September 1896 he handed 
over the presidential power to his successor, Senor bederico 
Errdzun/, who had been duV elected in the month of June 
prcviouslv 

ITie election for the position of president of the republu was 
closely contested in 1896 between S<.nor Frrizuriz and Senor 
Reyes, and ended m the triumph of the former candi- 
Bi^aartx narrow majority of one vote The father 

of the new president had been chief magistrate of 
Chile from 1871 to 1876, and his administration had been one 
of the best tlie country had e\er enjoyed , his son had therefore 
triditions to uphold m the post he was now called upon to fill 
A»- the beginning of 1897 the public attention was absorbed by 
foreign political questions I he problems to be solved were the 
fr intier difficulty with Argentina the question of the possession 
of f icna and Anca with Peru, and the necessity of fulfilling the 
obligation contracted with Bolivia to give that country a seaport 
on the Pacific coast The treaty made in 1896 w ith the Argentine 
government, referring to the arlntration of disoutcd points con- 
( eming the boundary, bee ime practically for the moment a dead 
letter, and both Argentines and Chileans began to tilk openly 
of an apped to arms to settle the metter once for all The 
governments of both countru s began to purchase large supplies 
of war maten il, ind generally to make preparations for a possible 
conflict In these circumstances no final settlement with Peru 
and Bolivia was possible, the authorities of those republics 
holding back to sec the issue of the CTiilc-Argcntine dtspute, and 
Chile being in no position at the time to insist on anv tc rms being 
arranged So matters drifted until the beginning of 1898 In 
July of that year the crisis reached an acute stage Both Chile 
and Argentina put forward certain pretensions to territory m the 
\tacama district to the north, and also to a section of Patagonia 
in the south Neither side would give way, nor was anv dis- 
position exhibited to refer the matter to arbitration under the 
protocol of 1896 ] he cry of an acute financial ciisis emanating 

from the fear of war wath Argentina was now raised in Chile 
The president was advised that the only way of averting the 
financial rum of the b inking institutions of the republic was to 
suspend the conversion law and lend fiom the national treasury 
inconvertible notes to the banks behor Lrrd/uriz weakly gave 
wiv, and a decree was promulgated placing the 
currency once more on an inconvertible papi r money 
Argeatina basis until 1902 In August of 1898 the Chilean 
government determined to insist upon the terms of the 
protocol of 1896 being acted upon, and intimated to Argentina 
that they demanded the fulfilment of the clause relating to 
arbitration on disputed points Ihis was practically an ulti- 
matum, and a refusal on the part of the Argentine government 
to comply with the terms of the 1896 agreement meant a declara- 
tion of war by Chile For a few days the issue hung m the 
balance, and then the Argentine government accepted the 
provisions made m 1896 for arbitration The dispute concerning 
the Atacama district was submitted to an arbitration tribunal, 
consisting of the representative of the United States m Argentina, 
assisted bv one Argentine and one Chilean commissioner This 
tribunal, after due investigation, gave their decision in April 


1899, and the verdict was accepted unreservedly by both govern- 
ments The dispute regarding the Patagonian territory was 
submitted to the arbitration of Great Britain, and a commission 
— cons'stmg of I ord Macnaghten, Sir John Ardagh and Sir T H 
Holdich — w IS appointed m 1899 to hear the case 

The Argentine difficulty was ended, but Chile still had to find 
a settlement with Peru and Bolivia The treaty made with the 
former country m 189-5 was not ratified, as it was thought to 
concede too much to Peru, and the subsequent ad referendum 
treaty was rejected on account of Peiai claiming that only 
Penivians, and not all residents, should have tlie right to vote 
in the plebiscite to be taken by the terms of the treaty of 1883 
for the possession of facna and Anca By the terms of the 
armistice of i88j between Chile and Bolivia, a three years' 
notice had to be given by cither government wishing to denounce 
that agreement By the protocol of 1895 Chile agreed to give 
to Bolivia the port of Anca, or some other suitable position on 
the seaboard On these lines a settlement was proposed \ itor, 
a lanf ling-place a little to the south of Anca, was offered by the 
Chilean government to Bolivia, but refused as not complying 
with the conditions stated m the protocol of 1895 , the Bolivians 
furthermore preferred to wait and see if Anta was finally ceih il 
hv Peru to Chile, and if so to claim the fulfilment of the terms of 
the protocol 

After the accession to office of President Fna/uriz there was 
no stability of any ministry Political parties m congress were 
so evenly balanced and so subdivided into groups that a vote 
against the ministry was easy to obtain, and the resignation of 
the cabinet immediately followed in acc ordanqe with the so-called 
parliamentary system m vogue m Chile The president of the 
republic has no power to dissolve the chambers, to endeavour to 
remedy the evil by one or another political party obtaining a 
substantial working majority, but must wait to sec the results 
of the triennial elections As a consequence of these conditions 
Conservative, Liberal and coalition mmistnes held office at short 
intervals These unsettled political cncumstances checked any 
continuity of pohev', and tended to block the passage of all useful 
UgLslation to help forward the economic development of the 
country and inhabitants , on the other hand, the finam lal 
situation was better by the end of 1899 than in the pievious jear, 
since all proposals for a fresh paper issue had been vetoed , 
and the elections for congress and municipal office at the opening 
of 1900 returned a majority favourable to a stable currency 
policy 

In September 1900 a fresh outburst of hostile feeling against 
ChiU was created in Argentina by a note addressed by the Chile in 
government to Bolivia, mtimaling that Chile was no longer 
inclined to hand over the port of Anca or any other port on the 
Pacific, but considered the time ripe for a final settlement of the 
questions connected with the Chilean occupation of Bolivian 
lerritoiy, which had now been outst ending for sixteen vears 
The foreign polity of Chile, as indicated by this note, was con- 
sidc red by Argentina to be grasping and unconciliatory, and there 
were rumours of an anti-Chilean South American federation 
Chile disc 1 limed any aggressive intentions , but in December the 
Bolivian congress declined to relinquish their claim to a port, 
and refused to conclude a definite treaty of peace The year 
closed with a frontier incident between Chile and Argentina 
in the disputed territory of Ultima Esperanza, where some 
Argentine colonists were ejected by Chilean police, but botn 
governments signed protocols agreeing not to take aggressive 
action in consequence 

At the opening of 1901 the country was chiefly interested in 
the forthcoming presidential election, for which the candidates 
were Don Pedro Montt (Conservative and Clerical) 
and Seiior German Ricsco (Liberal) The relations 
between President ErrAzunz and congress became 
rather strained, owing to the former’s inclination to retain in 
office a ministry on which congress had passed a vote of censure , 
hut ErrA/uriz had been in ill-health for more than a year, and 
on the ist of May he resigned, and died m July At the ensuing 
election Riesco was elected president I he attitude of Chile 
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towards the Pan-American Congress at Mexico became a matter 
of interest in the autumn, partuularly m connexion with the 
proposal for compulsory arbitration between all American 
governments The Chilean government made it quite clear that 
they would withdraw from the congress if this proposal was 
meant to be retroactive , and their unyielding attitude testified 
to the apprehensions felt by Chile (onecrning United States 
interfertncc In October the Chilean government announced 
that the contemplated conversion scheme, for which gold had 
been accumulated, would be postponed for two years (till October 
IQ03), the gold being held as a reserve fund pending the result 
of the arbitration over the Argentine frontier This was generally 
considered to be a riasonahle and statesmanlike course Un- 
fortunately, a recrudcsceme of the excitement over the boundarv 
dispute was cKcasioncd by tlu initation ertated in Argentina 
by the fact that, pending a decision, C hile was constructing roads 
.n the disputed territory During December 1901 relations were 
exceedinglv strained, and troops wire called out on both sides 
But at the end of the month it was agreed to leave the question 
to the British arbitrators, and the latter decided to send one of 
their number, Sir I H Holdich, to examine the territor> 

rhe survey occupied some eight months, and it was not until 
the autumn that Sir T H Holdich returned to England to make 
his report I he diHu ulty of ascertaining the true lino 
AoundJi”* watershed had been veiy great, but the result 

Mwnrd was eminently successful The award of King Edward 
was signed on the 20th of November 1902, and Inith 
parties to th( litigiiion were satisfied In order that future 
disputes might he amicably settled, a treaty was signed by 
which It was agreed that anv question that might arise should be 
submitted to the arbitration of Great Britain or in default of 
that power to the Swiss C onfedei ation The removal of tins 
source of irritation and tlu restoration of friendly relations 
between the two republics was a great relief to the finance of 
Chile Had it not bti n for th( political instability of the countiy, 
the effects of the diminution of expenditure on militarv and naval 
preparations would have effected a rapid improvement in its 
hnaiKial position The constant change of ministry (there 
being no stable majorilv m the congress) prevented during 1903 
any settled policy, or that confidence in the goveinment which 
IS the basis of commciciil orosperity In 1904, however, both 
trade and revenue showed signs of improvement, and the sale 
of the warships ‘ Esmeralda ’ and “ Ckambiieo ’ for 000, 000 

furnished i suiplus which was devoted to the improvement of 
the port of Vvlparaiso Ihis was the beginning of a period of 
steidy industrial growth and development The settlement of 
the long outstanding dispute with Boh'ua m a treaty of peace 
signed on the 17th of October 1905 was very advantageous to 
both countries By this treaty Bolivia ceded all claims to a 
seaport and strip of the coast, on condition that C hile ( onstructed 
at her own (haigcs a railway to Lapaz from the port of Arua, 
giving at the sime tunc to Bolivia free tiansit across Chilean 
terntorv to the sea A cash indemnity of £300 000 was also paid, 
and certain stipulations were made with regard to the eonstruc- 
tion of other railways giving icccss fiom Chile to the Bohvian 
interior 

Jhe prosperity of Chile was to suffer a rude shock On the 
27th of August 1906 a terrible eartlrquake visited Valparaiso 
and the surrounding district The town of Valparaiso 
was almost entirelv destroved, while Santiago and 
quaka other towns were sevtrelv shaken and suffered much 
damage It was estimated that about 3000 persons 
were killed, a still Lirger number injured, and at least 100,000 
rendered homeless The loss of propertv was enormous The 
fire which broke out after the larthquake shock had subsided 
added to the horror of the catastrophe Measures were, however, 
promptly taken for succouring the ptople, who had been driven 
from their homes, and the task of restoration was vigorously 
taken in hand Before the end of the year the rebuilding of the 
city was rapidly progressing 

In 1906 Senor Pedro Montt was elected president and entered 
upon his office on the 17th of September The personaJitv of 


the president, however, had become of much less importance m 
modern Chile than m earlier days Up to 1870 the government 
was in the hands of a small oligarchy of Santiago 
families, but the president enjoyed large powers 
of initiative Nowadays the congicss has virtuallv moou 
absorbed the executive power, with the result that the 
cabinet is ofUn changed many times m one year Ihis prevents 
indeed any continuity of policy, for the mejonty in congress is 
perpetually flu( tuating, and ministerial crises rapidly follow one 
another Chile, however, except in the Baimaecdist civil war, 
IS happily distinguislud by its freedom from revolution and 
serious political unrest Its history m this respect is in marked 
contrast to that of the neighbouring South American statts 
1 he completion of the 1 rans-Andean railway between Valparaiso 
and Buenos Aires was bound to be of immense commercial and 
industrial value, and eventually the making of a longitudinal 
rulvvay route uniting the nitrite province of the north with 
Santiago, and Santiago with Puerto Montt m the distant south, 
opened up further important prospects Such a line of through 
communication, binding togethci the diffeient provinces forming 
the long narrow strip of territory stretching along more than 
2000 m of the Pacific littoral, could only be looked forward to, 
both politically and economically, as an inestimable benefit to 
the country 
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CHILEAN CIVIL WAR (1891) The Chilean civil war grew 
out of political dissensions between the president of Chile, J M 
Balmareda, and his congress (see Chiie History), and began 
in January 1891 On the 6th, at Valparaiso, the political leaders 
frf the Congressional party went on board the ironclad “ Blanco 
Encalada,” and Captain Jorjc Montt of that vessel hoisted a 
broad pennant as commodore of the C ongressional fleet Prepara- 
tions had long been made for the naval pronunctaniento, and in 
the end but few vessels of the Chilean navy adhered to the cause 
of the “ dictator ” Balmaceda But amongst these were two 
new and fast torpedo gunboats, “ Almirante Condell ” and 
“ Almirante Lynch,” and in European dockyards (incomplete) 
lay the most powerful vessel of the navy, the “ Arturo Prat,” 
and two fast cruisers If these were set ured by the Balmacedists 
the naval supremacy of the congress would be seriously 
challenged For the present, and without prejudice to the future, 
command of the sea was held by Montt’s squadron (January) 
Tlie rank and file of the army remained faithful to the executive, 
and thus in the early part of the war the “ Gobei nistas,” speaking 
broadly, possessed an army without a fleet, the congress a 
fleet without an army Balnnaccda hoped to create a navy , the 
congress took steps to recruit an army by taking its sympathizers 
on board the fleet The first shot was fired, on the i6th of 
January, by the “Blanco” at the Valparaiso batteries, and 
landing parties from the warships engaged small parties of 
go\ernment troops at various places during January and 
February I he dictator’s principal forces were stationed in 
and about Iquiqiu, Coquimbo, Valparaiso, Santiago and (on- 
cepcion 1 he troops at Icjuique and ( oquimbo were necessarily 
isolated from the rest and from each other, and military opera- 
tions began, as in the campaign of 1879 in this quarter, with a 
naval descent upon Pisagua followed by an advance inland to 
Dolores I he Congressional forces failed at first to make good 
their footing (i6th 23rd of January), but, though defeated m 
two or three actions, they brought off manv recruits and a 
quantity of munitions of war On the 26th they retook Pisagua, 
\nd on the 15th of February the Balmaeeelist commander, 
Eulojio Robles, who offered battle in the expectation of receiving 
reinfori ements from Facna, was completeh defeated on the old 
battlefield of San Francisco Robles fell back along the railway 
called up troops from Icjuique, and lieat the invaders at Haurx 
cm the 17th, but Iquiquc in the meanwhile fell to the Congres- 
sional fleet on the i6th The Pisagua line of operations was it 
once abandoned, and the military forces of the congress were 
moved by sea to Iquique, whence, under the command of Colonel 
Estanislao Del C into, they started inland The battle of Po/o 
Almonte, fought on the 7th of March, was desperately contested, 
but Del Canto was superior in numbers, and Robles was himself 
killed and his army dispersed After this the other Balmaccdist 
troops in the north gaye up the struggle Some weie driyen 
into Peru, other-, into Bolivia, and one column made a laborious 
retreat from (.alama to Santiago, in the course of which it twice 
crossed the mam chain of the Andes 

1 he Congressional / nnta de Gohirrno now established in Iquique 
prosecuted the war vigorously, and by the end of April the whole 
country was m the hands of the “ icbels from the Peruvian 
border to the outposts of the Balmacedists at Coquimbo and La 
Serena Ihe Junta now began the formation of a properly 
organized irmv for the next campaign, which it was belies ed 
unnersallv on both sides, would be clirected against Coquimbo 
But in a few months the arrival of the new ships from Europe 
would reopen the struggle for command of the sea the torpederas 
“ Condell ” and “ Lynch ’ had alread) weakened the Congres- 
sional squadron severely by sinking the “ Blanco Encalada ” in 
Caldera Bay (23rd of April), and the Congressional party could 
no longer aim at a methodical i onquest of successive provmces, 
but was compelled to attempt to (rush the dictator at a blow 
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Where this blow was to fall was not decided up to the last 
moment, but the instrument which was to deliver it was prepared 
with all the care possible under the circumstances Del Canto 
was made commander-in-chief, and an ex-Prussian officer, Emil 
Korner, chief of staff The army was organized in three brigades 
of all arms, at Iquique, Caldera and Vallenar Korner super- 
intended the training of the men, gave instruction in tactics to 
the officers, caused maps to be prepared, and in general took 
every precaution that his experience could suggest to ensure 
success Del Canto was himself no mere figurehead, but a 
thoroughly capable leader who had distinguished himself at 
Tacna (1880) and Miraflores (1881), as well as in the present war 
The men were enthusiastic, and the officers unusually numerous 
The artillery was fair, the cavalry good, and the tram and 
auxiliary services well organized About one-third of the infantry 
were armed with the (Mannlicher) magazine rifle, which now made 
Its first appearance in war, the remainder had the Gras and other 
breech-loaders, which were also the armament of tht dittator’s 
infantry'^ Balmaceda could only wait upon events, Imt he pre- 
pared his forces as best be was able, and his torpederas constantly 
harried the Congressional navA’’ By the end of July Del Canto 
and Korner had done their work as well as time pe rmittc d and 
early m August the troops prepared to embark, not for ( oquimbo, 
but for Valparaiso itself 

The expedition bv sea was admirably managed, and Qumteios, 
N of Valparaiso and not many miles out of range of its batteries, 
was occupied on the 20th of August 1891 Balmaceda was 
surprised, but acted promptK The first battle was fought on 
the Aconcagua at Concon on the 21st The eager infantrv of th( 
Congressional army forced the passage of the river and stormed 
the heights held by the Gobernistas, capturing 36 guns The 
killed and wounded of the Balmacedists numl){ri.d 1600, and 
nearly all the prisoners, about iqoo men, enrolled themsehes 
in the rebel armv, which thus more than made good its loss of 
1000 killed and wounded Ihe victors pressed on towards 
Valparaiso, but were soon brought up bv the strong fortified 
position of the Balmacedist general Barbosa at Vina del Mar, 
whither Balmaceda hurried up all available troops from Valjiaraiso 
and Santiago, and even from ( oncepcion D( 1 Canto and Korner 
now resolved on a daring step Supplies of all kinds wert brought 
up from Quinteros to the front, and on the 24th of August the 
army abandoned its line of communi(ations and marcheil inland 
The flank march was conducted with great skill, little opposition 
was encountered, and the rebels finally appeared to the south- 
east of Valparaiso Here, on the 28th, took place the decisne 
battle of La Placilla Concon had been perhaps little more than 
the destruction of an isolated corps , the second battle was a fair 
trial of strength, for Barbosa was well prepared, and had undei 
his command the greater part of the existing fortes of the dictator 
But the splendid fighting qualities of the Congressional troops 
and the superior generalship of their leaders prevaikd m the 
end over every obstacle The government army was practically 
annihilated, (>41 men were killed, including Barbosa and his 
second in command, and 2402 wounded The ( ongiessional 
army lo‘-t over 1800 men Valparaiso was occupied the same 
evening and Santiago soon afterwards Ihere was no further 
fighting, for so great was the effect of the battles of Concon and 
La Placella that even the Coquimbo troops surrendered without 
firing a shot 
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CHILE-PERUVIAN WAR (1879-1882) The proximate cause 
of this war was the seizure, by the authorities of Bolivia, of the 
effects of the Chilean Nitrate Company at Antofagasta, then 
part of the Bolivian province of Atacama The first act of 
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hostility was the despatch of 500 soldiers to protect Chilean 
interests at Antofagasta Fhis force, under C olonel Sotomayor, 
landed and marched inland , the only resistance encountered 
was at Calama on the river Loa, where a handful of newh raised 
militia was routed (23rd March 1879) About the same time 
Chilean warships occupied Cobija and locapilla, and Sotomayor, 
after his victory at Calama, marched to the latter port Bolivia 
had declared war on the ist of March, but Peru not till the 5th 
of April this delay gave the Chileans time to occupv every 
port on the Bolivian coast Thus the Chilean admiral was able 
to proceed at once to the blockade of the southern ports of Peru, 
rnd in particular Iquique, where there took place the first naval 
action of the war On the 21st of April the Chilean sloop 
“ Esmeralda ” and the gunboat “ C ovadonga ’’—both small and 
weak ships — engaged the Peruvian heavy ironclads “ Huascar ” 
and “ Independencia ” , after a hot fight the “ IIua&c<ir ” under 
Miguel Grau sank the “ J^smeralda ” under Arturo Prat, who 
was killed, but Carlos Condell in the “ Covadonga ’ manoeuvred 
the “ Independencia ” aground and shelled her into a complete 
wreck The Chileans now gave up the blockade anrl con- 
centrated all their efforts on the destruction of the Huascar,” 
while the allies organized a field armv in the neighbour- 
hood of Tacna and a large Chilean force assembled at Anto- 
fagasta 

On the 8th of October 1879 the “ Iluascar ” was brought to 
action off Angamos by the “Blanco Encalada,” and the “ Al- 
mirante Cochrane ” Grau was outmatched as hopelessly and 
made as brave a fight as Prat at Iquiquc Early in the action 
a shot destroyed the Peiuvians conning tower, killing Grau 
and his staff, and another enttred her turret, killing the flag 
captain and nearly all the crew^ of the turret guns When the 
“ Huascar ” finally surrendered she had but one gun left m 
action, her fourth commander and three-quarters of her crew 
were killed and wounded, and the sti enng-gear had betn shot 
awaN The Peruvian navv had now ceased to exist I he 
Chileans resumed the b'oekade, and more active operations were 
soon undertaken The whole forte of the allies was about j 
20,000 men, scattered along the seaboard of Peru The Chileans 
on the other hand had a striking forte of 16,000 men in the 
neighbourhood of Antofagasta, and of this nearh half was 
embarked for Pisagua on the 26th of October The expeditionarN 
force landed, m the face of considerable opposition, on the 
2nd of November, and captured Pisigua From Pisagui the 
Peruvians and Bolivians fell back along the railway to their 
reinforcements, and when some 10,000 men had been collected 
they moved forward to attack the Chilean position of San 
hrancisco near Dolores station (19th November) In the end 
the Chileans were victorious, but their onh material gam was 
the possession of IquK|ue vvnd the retreat of the allies, who fell 
back inland towards Tarapaci The tardv pursuit of the 
Chileans ended in the battle of larapaca on the 27th In this 
the allies were at first surprised, but, rapidly’’ recovering them- 
selves, took the offcnsiv e, and after a murderous fight, in which 
more men were killed than were wounded the Chileans suffered a 
complete defeat For some inexplicable reason the allies made 
no use of their victory, continued to retreat and lift the ( hikans 
in complete possession of thi Tarapaca region With this 
the campaign of 1879 ended Chile had taken possession of the 
Bolivian seaboard and of the Peruvian province of larapaca, 
and had destroyed the hostile navv 

The objective of the Chileans in the second campaign was the 
province of Tacna and the field force of the alias at Tacna and \nca 
The inv ision was igain earned out by sea, and 12,000 Chileans vvcie 
landed at Pacocha (Ylo), far to the N of Arica Careful pit para 
tions were made for a desert march, and on the 12th of March 1880 
the advanced corps started inland for Moqutgua which was occupied 
on the 2oth Near Moquegua the Pcruvi ins, some 2000 strong, took 
up an unusually strong position m the defile of Cuesta de los Angeles 
But the great numerical superiority of the assailants enabled them 
to turn the flanks and press the front of the Peruvian position, and 
after a severe struggle the defence collapsed (March 22nd) In 
April the army began its advance southward from Moqutgua to 
Tacna, while the Chilean warships engaged in a senes of minor 
naval operations in and about the bay of Callao Anca was also 


watched, and the blockade was extended north of Lima The 
land campaign hod ere this culramated in the battle of Tacna (May 
26th), in which the Cluleans attacked at first in several disconnected 
bodies, and suffered sc\ erely until all their forces c imc on the field 
Then a combimd advance ciriitd ill before it The allies ingaged 
under General Narciso Campero, the new president of Boluia, lost 
nearly 3000 men, anti the Chileans commanded b\ Manuel Baque- 
tlanu, lost 2000 out of 8500 on the field The defeated army was 
completely dissolved, and it onl^ remained for the Chileans to march 
on Anca from the lind suit The navy co-operated with its long- 
range guns, on the 7th of June a general assault was made, and before 
nightfall the whole of the defences were in the hand of the Chile ins 
Iheir second campaign had given them entire possession of another 
strip of Peru (from Pisagua to \lo), and they had shown llumselves 
greatly superior, both in courage anel leadership, to their oppements 
While the army prepared for the next campaign, the Chilean navy 
was active the blex,kade became more stnngent and seecral fights 
took place, m one of wluch the Covadonga’ was sunk in expe- 
ditionary force about 3000 stiong, commanded hv Patricio Lynch, 
a captain m the Chilean navy , earned out successful raids at various 
places on the coast and inland 

The Clule^n army was rcorgani/cd dunng the summer, and prepared 
for its next operation, this time against Lima itself (rcneral 
Baquedano was iii command The leading troops disembarked at 
Pisco on the i8th of November 1880, and the whoU irmv was ready 
to move against the dt ft nets of I ima six w eeks lati r These defences 
consisteil of two distinct positions, Chomllos and Miiatlons, the 
latter lieing about 4000 yds outside Lima The first hne of defence 
was attacked by Baquedano on the 13th of January 1881 Rtcoii- 
naivsanccs proetd that the Peruvian huts could not lie turned, and 
the battU was a pure frontal attack The dcfcndi rs had 22,000 men 
111 the linos, the Chileans engageil alxmt 24,000 The battle ol 
Chomllos ended in the complete defeat of the Peruvians, less than i 
quarter of whose armv rallied behind the Miraflores defences Ihf 
Cluleans lost over 3000 men Two tliys latci toeik place tlu battU 
of Miraflores (Januan 15th) Here the defences were vtrv strong, 
and the action Ixgan wilha tianng counter-attack by some Peruvians 
Neither party h id intended to fight a battle, lor negob itions were m 
irogrtss, but the acbon quickly becaint general Its result was, as 
icfore the complete dissolution of the dt fending army Lima, in- 
capable of defence, was occupied In the invaders on the 17th, and 
on the 18th Call 10 surrendered flu resistance of the Pe ruv lans w as 
so far broken that Chile left only a small anny of oceupabon to deal 
with the remnants of their anny The list engagement took plaei 
at Caxaeamaia 111 September 1882, when the ikruvians won in 
unimixirtant suteess 

See T B M Mason, T/u H ar on the Pacific Coast, iSjg-iSSi 
(US Office of Naval Intelligence, Wislungtim, 1883) Captain 
ChTtcaumiiiois (transl), Mimocn du Mitnsire cU la Guerre du Lhili 
sur la guerre chilo-Piruviennc (1882) Barros Arana Hist de la 
guerre du Pact/tque (1884) Sir W I^ud Clowes, Pour Modern haial 
Lampaigns (Leindon, 1002) Vnon , Precis de la guerre du Pcutfiqur 
(Pans 1886), Clements R Markham, T/ie War hetueen Peru and Chile 

CHILIASM (from Gr \L\ia(T/wf^ \iAie)i, a thousand), thi 
belief that Christ will return to reign in the be:)dv for a thousand 
V ears, the doe trine eif the Millennium (q ?' ) 

CHILLAN, a citv and the capital of the jirovintc of Ruble 
m the southern part of cintral Chile, 56' S, 71° ^7' , 

246 m by rail S S of Santiago end about sb ni direct (108 bv 
rail) NF of Concepeun Pop (iSejq) 28738, (1Q02, official 
estimate) 36,382 C hilhn is one of the most active eommerruil 
cities of central Chile, and is surrounded bv a rich agricultural 
and grxzing eenintry Chilian was founded bv Rui? dt C^iambna 
in is<;4 Its present site was ehosen in 1S36 The original site, 
known as Chilhn \ lejo, forms a suhuib of the new citv Ihc 
hot sulphur springs of Chilian, which were discovered in 
1703, art about 4s m 1 S E llitv issue from the flinks 
of the ‘ Volcan \ujn, ’ about 7000 ft above sei level Ihe 
highest temperature of the water issuing from these springs is 
a little over 133° The pnneipal vole mors ol the Chilian 
group art the Nevado (9^28 ft ) anel the Viejo After a repost 
of about two eenturies the Nevado de Chilian broke enit in 
eruption eirlv in i86i and caused great destruction Jh< 
eruption ceased in 1S63, hut broke enit again in 1864 

CHILLIANWALLA, a v illage of British India in the Punjab, 
situated on the left hmk of the river Jhclum ahenit 85 m N W 
of Inhere It is memorable as the scene of a battle on the 1 3th 
of Januarv 1849, between a Biitish force eommanded h\ Lord 
Gough and the Sikh armv under Sher Singh The loss of tlie 
Sikhs was estimated at 4000, while that of the British in killed 
and wounded amounted to 2800, of whom nearly 1000 were 
Europeans and 89 were British and 43 nitiv’e officers An 
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obelisk erected at ChiUianwalla by the British government 
preserves the names of those who fell 

OHILUCOTHB, a nty and the county-seat of Livingston 
coimty, Missouri, USA, situated in the N part of the state, 
on the Grand river, about 80 m N E of Kansas City Pop 
(1890) 5717 , (1900) 6905, of whom 538 were negroes It is 
served by the Chicago, Milwaukee & St Paul, the Wabash, and 
the Chicago, Burlington & Quincy radways lliere are various 
manufactures Coal and limestone are found in the vicmity, 
and much live stock is raised, wool and hides being shipped 
from ('hillicothe Chillicothe was settled about 1830, and the 
town was lard out in 1837 on land granted directly by the 
Federal government, it was incorporated in 1855 

CHILLICOTHE, a city and the countv-seat of Ross county, 
Ohio, U S A , on the W bank of the Scioto nver, on the Ohio & 
Erie Canal, about 50 m S of Columbus Pop (1890)11,288, 
(1900) 12,976, of whom 986 were negroes, and gio were foreign- 
born , (1910, census) 14,508* QuUicothe is served by the 
Baltimore & Ohio South-Western (which has railway shops 
here), and other raflways The city has two parks TTiere are 
several ancient mounds m the vinnity Chillicothe is built on a 
plain about 30 ft above the river, m the midst of a fertile agri- 
cultural region, and has a large trade in grain and coal, and in 
manufactures The value of the city’s factory products increased 
from $1,615,959 m 1900 to $3,146,890 m 1905, or 94 7 % 
Chillicothe was founded m 1796, and was first mcorporated m 
1802 In 1800 it was made the seat of government of the North- 
West Territory, and from 1803 to i8ro it was the capital of Ohio 
Three Indian villages bore the name Chillicothe, each being in 
turn the thief town of the ChiUicotlie, one of the four tribal 
divisions of the Shawnee, in their retreat before the whites , 
the village near what is now Oldtown in Greene county was 
destroyed by George Rogers Clark m 1780 , that m Miami 
county, where Piqua is now, was destroyed by Clark m 1782 , 
and the Indian village near the present Chillicothe w.is destroyed 
in 1787 by Kentuckians 

See Hinry Howe, Histone a’ Lollutions of Ohio (Columbus, 1891) 

CHILLINGWORTH, WILLIAM (1602-1644), English divine 
and controversialist, was born at Oxford m October 1602 In 
June 1618 he became a scholar of Trinity College, Oxford, 
and was made a fellow of his college in June 1628 He had 
some reputation as a skilful disputant, excelled m mathematics, 
and gamed some credit as a writer of verses The marriage 
of (harks I with Henrietta Man.i of hrince had stimulated 
the propagindi of the Roman Citholic Church, and the Jesuits 
made tht universities their special jiomt of attack One of 
them, John lusher,” who had his sphere at Oxford, succeeded 
m m iking a convert of young ( hillmgworth, and prevailed 
upon him to ^o to the Jesuit college at Douai Inlluemeed, 
however, by his godfather, Laud, then bishop of I ondon, he 
resolved to make an impartial inquiry mto the claims of the two 
churi lies After a short stay he left Douai in 1631 and returned 
to Oxford On grounds of Scripture and reason he at length 
declared for Protestantism, and wrote in 1634, but did not 
publish, a confutation of the motives which had led him over to 
Rome This paper was lost , the other, on the same subject, 
was probably written on some other occasion at the request of 
his friends He would not, however, take orders His theo- 
logical sensitiveness appears in his refusal of a preferment offered 
to him in 1635 by Sir Thomas Coventry, lord keeper of the great 
seal He was in difficulty about subscribing the Thirty-nine 
ArticUs As he informed Gilbert Sheldon, then warden of All 
Souls, m a letter, he was fully resolved on two points -that to 
say that the Fourth Commandment is a law of God appertaming 
to Christians is false and unlawful, and that the damnatory 
clauses m the Athanasian Ciccd are most false, and in a high 
degree presumptuous and sthismatical lo subscribe, therefore, 
he felt would be to ” subscribe his own damnation ” At this 
time his principal work was far towards completion It was 
undertaken in defence of Dr Christopher Potter, provost of 
Queen’s College in Oxford, who had for some time been carrying 
on a controversy with a Jesuit known as Edward Knott, but 


whose real name was Matthias Wilson Potter bad replied in 
1633 Knott’s Chanty Mistaken (1630), and Knott retahated 
with Mercy and Truth This work ^Ihngworth engaged to 
answer, and Knott, hearing of his intention and hopmg to bias 
the public mind, hastily brought out a pamphlet tending to show 
that Qulhngworth was a Socmian who aimed at pervertmg not 
only Catholicism but Christianity 

Laud, now archbishop of Canterbury, was not a little solicitous 
about Chillmgworth’s reply to Knott, and at his request, as “ the 
young man had given cause why a more watchful eye should be 
held over him and his writings,” it was exammed by the vice- 
chancellor of Oxford and two professors of divimty, and pub- 
lished with their approbation in 1637, with the title The Rebgtan 
of Protestants a Safe Way to Salvation The mam argument 
IS a vindication of the sole authority of the Bible m spintual 
matters, and of the free right of the individual conscience to 
interpret it In the preface Qulhngworth expresses his new 
view about subscription to the artides ” For the Church of 
England,” he there says, “ I am persuaded that the constant 
doctrine of it is so pure and orthodox, that whosoever beheves 
It, and lives according to it, undoubtedly he shall be saved, 
and that there is no error m it which may necessitate or warrant 
any man to disturb the peace or renounce the communion of it 
This, in my opinion, is all intended by subscription ” His 
scruples having thus been overcome, he was, m the following 
year (1638), promoted to the chancellorship of the church of 
banim, with the prebend of Bnxworth in Northamptonshire 
annexed to it In the great civil struggle he used hts pen against 
the Scots, and was m the king’s army at the siege of Gloucester, 
mventing certain engines for assaultmg the town Shortly 
afterwards he accompanied Lord Hopton, general of the kmg’s 
troops in the west, m his march , and, being laid up with illness 
at Arundel Castle, he was there taken pnsoner by the jxirlia- 
mentary forces under Sir William Waller As he was unable to 
go to I^don with the garrison, he was conveyed to Chichester, 
and died there in January 1644 His last days were harassed 
by the diatribes of the Puritan preacher, Francis Cheynell 

Besides his pnncipal work, ChiUingworth wrote a numlxjr of 
smaller anti Jesuit papers published m the posthumous Additional 
Discourses {1087), and nine of his sermons have been preserved In 
politics he was a zealous Royalist, assei-lmg that even the unjust and 
tyrannous violence of pnnres may not be resisted, although it might 
lie avoided m terms of the instruction, when they persecute you in 
one aty, flee into another His writings long enjoyed a high jxipu- 
lanty The Rdigion of Protestants is eharaeterized by much fairness 
and acuteness of argument, and was commended by Locke as a 
diseiphne of perspicuity ind the wiy of right reasoning fhe 
charge of Socimamsm was frequently brought against him, but, as 
lillotson thought, for no other eause but his worthy and successful 
ittempts to make the Christian religion reisonable ” IIis creed, 
and the whole gist of his argument, is expressed m a single sentenee, 

I am fully assured that God does not, and therefore that men 
ought not to, require any more of any m in than this, to believe the 
benpture to be God s word, and to endeavour to find the ti ue sense 
of it, and lo hvc according to it 

A Life by Rev T Birch was prefixed to the lyjz edition of 
Chillingworth's Works 

CHIL0£ (from Chile and huf, “ part of ( hile ”), a province of 
southern Chile, and also the name of a large island off the C hilean 
coast forming part of the province The province, area 8 <593 
sq m , pop (1895) 77 j750j composed of three groups of islands, 
Chilo^, Guaitccas and Chonos, and extends from the narrow 
strait of Chacao in 41° 40' S to the peninsula of Taytao, about 
4^° 45' S The population is composed mainly of Indians, 
distantly related to the tribes of the mainland, and mestizos 
The capital of the province is Ancud or San Carlos, at the northern 
end of the island of Chilo^, on the sheltered bay of San Carlos, 
once frequented by whalers It is the seat of a bishopric , 
pop (1905) 3182 Other towns are Castro, the former aipital, 
on the eastern shore of (^hilo6, and the oldest town of the island 
(founded i‘566), once the seat of a Jesuit mission, and Melinca 
on an island of the Guaitecas group 

1 he island of Chilo6, which hes immediately south of the province 
of Llanquihue, is a continuation of the western Chilean formation, 
the coast range appearing in the mountainous range of western Chilo6 
and the islands extending south along the coast fhe plain lying 
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Iwtwotii this coaRt range and the Vncles dips btlow sea-levcl m the 
gulfs of \ncud and Corcovado {average width, 30 m ) Chilo6 has 
an extreme length nurtli to bouth of about 1 18 m , and an average 
widUi of 35 to 40 m , with an area of about 4700 sq m There arc 
several lakes on the island — Cucao, 12 m long, being the largest, — 
and one small river, the Pudeto, in the northern part of the island, 
lb celebrated as the scene of the last engagement in the war for in- 
dependence, the bpanisli retaaixmg posbession of CliiJoe until 182b 

CHILON, of Sparta, son of Damagetus, one of the Seven 
Sages of Greece, flourished about the beginning of the 6th century 
B c In 560 (or 556) he acted as ephor, an office whidi he is 
even said to have founded The tradition was that he died of 
]oy on hearing that hib son had gained a prize at the Olympic 
games According to ChiLon, the great virtue of man was 
prudence, or well-grounded judgment as to future events 

A collection of the sayings attributed to him will be found m 
F W Mullach, Fragmenta Fhihsophorum Graecorum, 1 , see Hero- 
dotus i 6g , Diogenes Laertius 1 68 , Pausanias in x6, x 24 

CHILPERIC, the name of two h rankisli kings 

( HiLPERic I (d 584) was one of the sons of Cbtaire I Im- 
mediately after the death of his father m ^(>1 he endeavoured 
to take possession of the whole kingdom, seized the treasure 
amassed in the royal town of ]k*rny and entered Paris His 
brothers, however, compclltd him to divide the kingdom with 
them, and Soissons, together with Amiens, Arras, Cambrai, 
Th^rouanne, Tournai and Boulogne, fell to Chilpcric’s share, 
but on the death of Chanbert in 567 his estates were augmented 
When his brother Sigebert married Brunhilda, Chilperic also 
wished to make a brilliant marriage He had already repudiated 
his first wife, Audovera, and had taken as ius concubine a 
serving-woman called Fredegond He accordingly dismissed 
hredegond, and married Brunhilda’s sister, Galswintha But 
he soon tned of his new partner, and one morning Galswintha 
was found strangled m her bed A few days afterwards Chil|X‘nc 
marrud Fredegond This murder was tiie cause of long and 
bloody wars, interspersed with truces, between Chilperic and 
Sigebert In 57 s Sigebert was assassinated b> hredegond at 
the verv moment when he had Chilperic at his mercy Chilperic 
retrieved his position, took from Austrasia fours and Poitiers 
and some places in Aquitaine, and fostered discord in the king- 
dom of the east during the minority of Childebcrt II One 
dav, however, wliile returning from the chase to the town of 
C belles, C hilpcric was stabbed to death 

Chilperic mav be regarded as the type of Merovingian 
sovereigns He was exceedingly anxious to extend the rojal 
authority He levied numerous imposts, and his fisial measures 
provoked a great sedition at Limoges in 579 He wished to 
bring about the subjection of the church, and to this end sold 
bishoprics to the highest bidder, annulled the wills made in 
fav our of the bishoprics and abbe> s, and sought to impose upon 
his subjects a rationalistic conception ol the Trinity Ht 
pretended to some literary culture, vnd was the author of some 
halting verse He even added letters to the Latin alphabet, 
and wished to have the MSS rewritten with the new characters 
I he wresting of 1 ours from Austrasi v and the seizure of ecclesi- 
astical property provoked the bitter hatred of Gregory of 1 ours, 
by whom Chilperic was stigmatized as the Nero and the Herod 
of lus time 

See Seresia, L I&ghse et I l^tat sous les rots francs an VI* sticle 
(Ghent, 1888) 

Chiipfric II (d 720) was the son of Childenc II He 
became king of Neustria in 71s, on which occasion he changed 
his name from Daniel to Chilperic At first he was a tool in the 
hands of Ragenfrid, the mavor of the palace Charles Martel, 
however, overthrew Ragenfrid, accepted Chilperic as king of 
Neustria, and, on the death of ( lotaire IV , set him ov er the whole 
kingdom The young king died soon afterwards (C Pi- ) 

CHILTERN HILLS, or Thf Chiitfrns, a range of ehalk hills 
m England, extending through part of Oxfordshire, Bucking- 
hamshire and Bedfordshire Running from S W to N F , they 
form a well-marked escarpment north-westward, while the 
south-eastern slope is long The name of Chilterns is applied 
to the hills between the Thames in the neighbourhood of Goring 


and the headwaters of its tributary the Lea between Dunstable 
and Hitchin, the crest line between these points being about 
55 m in length But these hills are part of a larger chalk s> stem, 
continuing the line of the White Horse Hills from Berkshire 
and themselves continued eastward by the fast Anglian ridge 
The greatest elevation of the ( hilterns is found m the centre 
from Watlmgton to Fnng, where heights from 800 to 850 ft 
are frequent Westward towards the lliames gap tlie elevation 
falls away but little, but eastward the Last Anglian ridge does 
not often exceed 1500 ft , though it continues the northward 
escarpment across Hertfordshire There are several passes 
through the Chilterns, followed by mom roads and railways 
converging on London, which lies in the basin of which these 
hills form part of the northern rim The most remarkable 
passes are those near Tring, Wendover and Prince’s Risborough, 
the floors of wlucli are occupied by the gravels of former rivers 
The Chilterns were formerly covered with a forest of beech, 
and there is still a local supply of this wood for the manufacture 
of chairs and other articles in the neighbourhood of Wycombe 

CHILTERN HUNDREDS An old principle of English parlia- 
mentary law declared that a member of the House of Commons 
once duly chosen, could not nstgn his scat This rule was a 
relic of the days when the local gentry had to be compelled to 
serve in parliament Ihe only method, therefore, of avoiding 
the rule came to be by accepting an office of profit from the 
crown, a statute of 1707 en^uting that every member accepting 
an ofiicc of profit from the crown should thereby vacate his scat, 
but should be capable of re-election, unless the office m question 
had been created since 1705, or had been otherwise declared to 
disqualify for a se it m parliament Among the posts of profit 
held by members of the House of C ommons m the first half of the 
i8th century arc to be found the names of several crown steward- 
ships, which apparently were not regarded as places of profit 
under the crown within the metimng of the act of 1707, for no 
seats were vacated bv appointment to them 1 he first instance 
of the acceptance of such a stewardship vacating a seat was in 
1740, when the house decided that Sir W W Wynn, on inheriting 
from his father, in virtue of a roy^al grant, the stewardship of the 
lordship and manor of Bromfield and \ de, had tpso facto v acated 
his seat On the passing of the PLice Act of 1742 the idea of 
utilizing the appomtmtnt to cerUun crown stewardships (possiblv 
suggested by Sir \V W W vnn s case) as a pretext for enabling a 
member to resign his seat was earned mto practice These 
nommal stewardships were eight in number, but only two sur- 
vived to be used m this way in con temporary practice —those 
of the Chilterns and Northstcad and when a member wished 
to vacate his seat, he was accordingly spoken of as taking the 
Chiltern Hundreds 

1 "Steward and Bailiff of tlu ChiUern Hundieds, CouHly Bucks — 
The Chiltern Hundreds formed a bailiwick of the onhtury type 
riioy ire Mtuitcd 011 the ChilUin Hills, and the dtprcdiUons of the 
bandits, who found shelter witlun tluir recesses, became et in early 
pciiod so alarming that a special ofliccr, known as the steward ol tlic 
Chiltern Hundreds, was appointed for the protection of the inha 
bitants of the neighbouring distncts It is doubtful at what d ite 
thcmeessityforsuchan apixmitmcnt ebsippe ired but tlu three hun 
drills of Stoke, Burnham mil Desbonnigh arc still distinguished by 
the old name I he appointment ol steward w is first used for paiiia 
mentary purposes in 1750 the appointment Ix^ing made by the 
chaiicelloi of the exchequer (anti at his diseietioii to grant 01 not), 
and the warrant bestowing on the holder ill wages, fees illowances 
and other privileges and pre eminences " Up to the 19th century 
there was a nominal salary of 20s attached to the post It was laid 
down in 1846 by the chancellor of the exchequer that the Chilterns 
could not be granted to more than oiu person in thi same iliy, but 
this rule has not been strictly adhered to, for on four occasions 
subsequent to 1850 the Chilterns were gnnted twice on tlic same day 
The Chilterns might be granted to members whether they had taken 
the oath or not, or duung a recess tliough in tins case i new writ 
could not Ih, issued until the House met eg un Lach new warrant 
expressly revoked the grant to the last holdti, the new stewarel 
retaining it m his turn until another should be ippomted 

2 Steward and Bailiff of the Manor of Last Hundted or Hendred, 
Berks — This stewardship was first used for parliamentary purjioses 
in 176^, and was in more or less constant use until 1840, after which 
it disappeared Ihis manor compr sed copy holds, the usual courts 
were held, and the stewardship was an actual and active office the 
duties being executed by a deputy stewarel The manor was sold by 
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public auction m 1823 for /910, but m some manner the crown 
retained the right of appointing a steward for seventeen years after 
that date 

\ Steward and BaxltfJ of the Manor of Northstead, Yorkshtre — 
This manor was crown property before 1750, but was m lease until 
1 8^8 It has no copyhold lands, nor are there any records of manor 
courts 1 here arc no traces of any profits having ever been derived 
from the office It was used for parliamentary purposes m 1844 and 
subsenucnlly 

j stetvard of the Manor of Hempholme, Yorkshtre — This manor 
appears to ha\ e been of the same nature as that of Northstead It 
was in lease until 1835 It was first used for parliamentary puqjoses 
in 1845 and was in constant use until 1865 It was sold in 1866 

5 Lscheator of Munster — Escheators were officers commissioned 
to secure the lights of the crown over property which had legally 
escheated to it In Ireland mention is made of escheators as early as 
1250 In 1005 the cscheatorship of Ireland was split up into four, 
one for each province, but the duties soon became piactically nominal 
The cst he itorship of Munster was first used for parliamentary pur- 
poses in the Irish parliament from 1793 to 1800, and in the united 
parliament (24 times for Irish seats and once for a Scottish seat) from 
i8oi to 1820 After 1820 it was discontinued and finally abolished 
in 1838 

0 Steward of the Manor of Old Shorehant, Sussex — Ihis manor 
belonged to the duchy of Cornwall, and it is difficult to understand 
how it came to be regarded as a crown appointment It was first 
used for parliamentary purjioscs in 1756, and then, occasionally, 
until 1799, in which year it was sold by the duchy to the duke of 
Norfolk 

7 Steward of the Manor of Poymngs Sussex — This manor rev erted 
to the crown on the death of Lord Montague about 1804, but was 
leased up to about 1835 It was only twice used for parliamentary 
pmposes in 1841 and 1843 

8 Lscheator of Ulster This appointment was used in the united 
iurliamcnt three times, for lush seats only , the last time in 1819 

See parliamentary paper — Beport from the Select Committee on 
House of Commons (V acattng of Seats) {1894) (T A I ) 

CHILWA (incorrectly Shirwa), a shallow lake in south-east 
\frica, S S E tif Lake Nyasa, cut bv 31;° 20' F , and Ivmg between 
I and 13° 33' S The lake is undergoing a process of desiccation, 
and in some dry seasons (as in 1879 and 1903) the “ open water 
IS reduced to v number of large pools Formerly the lake seems 
to ha\ c found an outlet northwards to the I uje nda branch of 
the Rovuma, but with the sinking of its level it is now sepa- 
r.ited from the Lujenda b> a wooded ridge some 30 to 40 ft 
ibovi the surrounding plains Ihere are four islands, the 
lirgcst rising 300 ft above the water fhe lake was discovered 
b\ David I ivmgstonc m 1859 and wis by him called Shirwa, 
from a mishearing of the native name 

CHIMAERA, m Greek m) thologv , a fire-breathing female 
monster resembling a lion m the fore part, a goat m the middle, 
imJ a dragon behind {Iltad, v 1 179), with three heads t orrespond- 
ing She dev astated C ana and Lycia until she was finally slam by 
Bellerophon (see H A Fischer, BelleropJion, 1831) ihe origin 
of the mv th was the volcanic nature of the soil of L) cia (Plinv, 
Nat Hist n no, Servius on Aetieid, vi 288), where works 
have been found containing n pn s( ntations of the Chimacra 
m the simple form of i lion In modirn art the Chimaera is 
iisuallv represented as a lion, with a goat’s head m the middle 
of the back, as m the bion/i Chimacra of Arezzo (5th century) 
The word is now used gtmralK to denote a fantastic idea or 
fiction of the imagination 

CHIMAY, a town m the extreme south-east of the province of 
Hamaut, Belgium, dating from the 7th century Pop (1904) 
3383 Tt IS more commonl) spoken of as being in the district 
entre Sanibre et Meuse Owing to its proximity to the Prench 
frontier it has undergone mans sieges, the last of which was m 
1640 when furenne gave orders that it should be reduced to 
such rum that it could never stand another The town is chicfl) 
famous for the castle and park that bear its name Originally a 
stronghold of the Croy family, it has passed through the D’Aren- 
bergs to its present owners, the princes of Caraman-( himav 
The castle, which before Turenne’s order to demolish it possessed 
sevin towers, has now only one in rums, and a modern chateau 
was built m the Tudor style m the i8th centurj' This domain 
carried with it the right to one of the twelve peerages of Hamaut 
Aladame Tallien, daughter of Dr Ciibarrus, the Ladv of Thermidor, 
mairied as her second husband the prince de Chimav, and held 
her little court here down to her death in 1835 There is a 
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memorial to her m the church, which also contains a fine monu- 
ment of Philhppe de Croy, chamberlain and comrade m arms of 
the emperor Charles V John Froissart the chronicler died and 
was buried here There is a statue m his honour on the Grand 
Place Chimay is situated on a stream called the White Water, 
which in Its lower course becomes the Viroin and joins the Meuse 

CHIME (i) (Probably derived from a mistaken separation 
into two words, chtmbe bell, of chymbal or chvmbel, the old form 
of “ cymbal,” Lat cymbalum), a mechanical arrangement b> 
which a set of bells m a church or other tower, or m a clock, are 
struck so as to produce a sequence of musical sounds or a tune 
For the mechanism of such an arrangement m a clock and m a 
set of bells, see the articles Clocr and Bfli The w'ord is also 
applied to the tune thus plajed by the bells and also to the 
harmonious “ fall ’ of verse, and so, figuratively, to any harmoni- 
ous agreement of thought or action (2) (From Mid Fng ehtmh, 
a word meaning “ edge,” common in varied forms to Teutonic 
languages, cf Ger Ktmme), the bevelled rim formed bj the 
projectmg staves at the ends of a cask 

CHIMERE (Lat chimera, ihimaera , 0 Fr chamarre. Mod Fr 
stmarre , Ital ztmarra , cf Span zamarra, a sheepskin coat , 
possibly derived ultimately from Gr “wintry, 

t e a winter overcoat), in modern li)nglish use the name of a 
garment worn as part of the ceremonial dress of Anglican bishops 
It IS a long sleeveless gown of silk or satin, open down the front, 
gathered m at the back between the shoulders, and with slits 
for the arms It is worn over the rochet {q v ), and its colour is 
either black or scarlet (convocation robes) B) a hte abuse tlu 
sleeves of the rot bet were, from motives of convcnienci, some- 
times att idled to the chimire The origin of the chimcre has 
been the subject of much debate , but the view that it is a 
modification of the cope (q v ) is now discarded, and it is praitic- 
allj proved to be derived from the midieval tabard {tahardum, 
taberda or collobtum), an upper garment worn in < ivil life bv all 
classes of people both in hnghnd and abroad It has there- 
fore a common origin with certain academic robes fsee Rores, 
§ Academic dress) 

The word ‘ thimere,” which first appears in England m the 
14th century, was sometimes applied not onl} to the tabard 
woin over the rochet, but to the sleeved cassoe k worn under it 
Thus Archbishop berope is described as w'eanng when on his wa> 
to execution (1403) a blue chimere with sleeves But the word 
properly applies to the sleeveless tabard which tended to super- 
sede, from the 15th centurv onwards, the inconvenient cappa 
clausa (a long closed cloak with a slit m front for the arms) as the 
out-of-doors upper garment of bishops These chimeres, the 
colours of w'hich (murrey, scarlet, green, Ac ) may possiblj hav e 
denoted academical rank, were part of the civil costume of 
prelates Thus m the inventory of Walter Skirlawe, bishop of 
Durham (1403-1406), eight chimcrcs of various colours are 
mentioned, including two for ruling {pro equttatiira) Ihc 
chimcre was moreover, a cold weather gaimcnt In summer its 
place was taken bv the tippet 

In the Anglican form for the consecration of l>ishops the newly 
consecrated prelate, hitherto vested m rochet, is dnccted to put 
on “ the rest of the episcopal habit,” 1 e the chimere The robe 
has thus become m the Church of England symbolical of the 
episcopal oflirc, and is m effect a liturgical vestment The rubric 
containing this directum was added to the Bonk of Common 
Prajer m 1662 , and there is proof that the development of the 
chimcre into at least a choir vestment was subsequent to the 
Reformation Foxe, indeed, mentions that Hooper at his 
consecration wore ” a long scarlet chymere down to the foot ” 
{Acts and Mon , ed 1 363, p 1051), a source of trouble to himself 
and of scandal to other extreme reformers , but that this was 
no more than the full civil dress of a bishop is proceed b> the 
fact that Archbishop Parker at his consecration wore surplice 
and tippet, and only put on the chimere, when the service was 
over, to go awav in This civil quality of the garment still 
survives alongside the other , the full dress of an Anglican prelate 
at civil functions of importance {e g m parliament, or at court) 
IS still rochet and chimcre 
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The continental equivalent of the chimere is the zimarra or simarre, 
which IS defined by foreign eccksiologists (Moroni, Barbicr do 
Montault) as a kind of soutane (cassock), from which it is distinguished 
by having a small cape and short, open arms (manches-fausses) reach- 
ing to the middle of the upper arm and decorated with buttons In 
France and Germany it is fitted more or less to the figure , m Italy 
it IS wider and falls down straight in front Like the soutane, the 
zimarra is not proper to any particular rank of clergy, but m the case 
of bishops and tirelates it is ornamented with red buttons and bind- 
ings It never nas a train (cauda) It is not universally worn, e g in 
Germany apparently only by prelates G Moroni identifies the 
zimarra with the epitogium which Domenico Magri, in his Hterolexteon 
(ed 1O77), calls the uppermost garment of tlie clergy, worn over the 
soutane (toga) instead of the mantellum {vestis suprema clertcorum loco 
pallii), with a cross reference to Tabnrdum, the usual upper 
garment {pallium usuale) and this definition is repcateil m the 8th 
edition of the work (1732) From this it appears that so late as the 
middle of the i8th century the zimarra was still in common use as an 
out of doors overcoat But, according to Moroni, by the latter half 
of the 19th century tlic zimarra, though still worn by certain civilians 
{e g notaries and students), had become in Italy chiefly the domestic 
garment of the clergy, notably of superiors, parish priests, rectors, 
certain regulars, priests of congregations, bishops, prelates and 
cardinals It was worn also by the Roman senators, and is still worn 
by university professors A black zimarra lined with white, and 
sometimes ornamented with a white bmdmg and gold tassels, is worn 
by the pope 

Alore analogous to the Anglican chimere in shape, though not in 
sigmlieaiiee is tlie puiple manielletumworn over the rochet by bishops, 
and by others authorized to wear the episcopal insignia, in presence 
of the pope or Ins legates I his symbolizes the temporary suspension 
of the episcopal jurisdiction (symbolized by the rochet) so long is the 
pope or Ins n presentative is present Thus at the Curia cardinals and 
prelates wear the mantelUtuni, while the popi wears the zimarra, an<l 
the hist act ot the cardinal cnmerlengo after the pope s death is to 
expose lus rochet by laying aside the mantelletum, the other cardinals 
following his example as a symbol that during the vacancy of the 
papacy the pope s jurisdiction is vested in the Sacred College On 
the analogy of the mantelletum certain Anglican prelates, American 
and eoloni il have fiom time to time appeared m purple chimercs 
whicli, as the Rev Is 1 Robinson justly points out, is a most un 
happy innovation, siiiee it has no historical justification, and its 
symbolism is rather unfortunate 

XiniiOKiriEs — See the Report of the subcommittee of Con- 
vocation on the ornaments ot the church and its ministers, p 31 
(London 1908) the Rev N F Robinson, The black chimere of 
Anglican Pirlates a plea for its rebntion and proper use,” in 
Iransactions of the St Paul s Pcctesiological Soc \ol iv pp 181 220 
(I ondon, 1898), Herbert Driiitt Costume on Brasses (London, 
1900) G Moroni, Diztonarto dell erudizione storico-eccUsiastua 
(Veniee iSfii) vol 103, in Zimarra” X Barbier de Montault, 
TraiU pratique de la const) uction, i-vr , des igltses, 11 538 (Pans 
1878) (W A P) 

CHIMESYAN (I sinnhian), d tribe of North American Indians, 
now some 3000 in number, living around the mouth of the 
Skeena river, British Columbia, and on the islands near the 
coast I hey are a powerfully built people, who tattoo and wear 
labrets and rings in noses and ears They are skilful fishermen, 
incl live in huge communtl houses They are divided into 
(Ians and distimt social orders 

CHIMKENT, 1 town of Asiatic Russia, in the province of 
Syr-darya, 70 m bv rail NNE of Tashkent Pop (1897) 
10,756, mostly Sirts It occupies a strategical position at the 
west end of the valley between the Alexander range and the 
Ala-tau (or Tal\s-tau), at the meeting of commercial routes 
from (1) Vyernyi and Siberia beyond, from the north-east, 
(2) the Aral Sea and Orenburg (connected with it by rail sime 
1905) to the north-west, and (3) Ferghana and Bokhart to the 
south I he ( itadel, which was stormed by the Russians m 1864, 
stands on high ground above the town, but is now in ruins 
Chimkent is visited by consumptive patients who wish to trv 
the koumiss cure It has cotton mills and soap-works 

CHIMNEY (through the Fr cheminei, from caminata, sc 
camera, a Lat derivative of caminus, an oven or furnace), in 
architecture, that portion of a building, rising above the roof, 
in which arc the flues conveying the smoke to the outer air 
Ongmallv the term included the fireplace as well as the chimney 
shaft At Rochester Castle (1130) and Heddington, Fssex, 
there were no external chimney shafts, and the flue was earned 
through the wall at some height above the fireplace In the 
early examples the chimnev shaft was circular, with one flue only, 
and was teiminated with a conual cap, the smoke issuing from 
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openings m the side, which at Sherborne Abbey (ad 1 300) 
were treated decoratively It was not till the 15th century that 
the smoke issued at the top, and later in the century that more 
than one flue was earned up in the same shaft Ihere are a few 
examples of the clustered shaft in stone, but as a rule thev are 
contemporaneous with the general use of briik The brick 
chimney shafts, of which there art fine specimens at Hampton 
Court, were richly decorated with chevrons and other geometraal 
patterns One of the best examples is that at 'Ihornton (astle, 
Gloucestershire 

In the 15th and i6th centuries in France the (himnev shaft 
was recognized as an important architectural feature, and was 
of considerable elevation in consequence of the great height of 
the roofs In the chateau of Mediant (1503) the chimncv shafts 
are decorated with angle buttresses, niches and cant pics, m the 
late Flamboyant style, and at Chambord and Blois thev art 
carved with pilasters and niches with panelling above, tarved 
with the salamander and other armorial devices In the Roman 
palaces they are sometimes masked by the balustrades, and 
(when shown) take the form of sepulchral urns, as if to disguise 
their real purpose I hough not of a very architectural character, 
the chimneys at Venice present perhaps the greatest vaiiclv oi 
terminations, and as a rule the smoke comes out on the sides 
and not through the top (R P s ) 

factory Chimneys — Chimneys, besides removing the pioduct'> of 
combustion, also serve to provide the fire with the air requi''itp for 
burning the fuel The hot an m the shaft, being lighti r than tht cold 
ur outside it, temls to rise, and as it does so air flow s m at tin bottom 
to take its plaee An isccnding current is thus c-^lablishtd m thr 
ehimnev, its velocity, other things being equal, varying is the squari 
root of the luight of the shaft abovt tht grate Iht velocity ilso 
inereises with incicase of temperature in tfie gis column but since 
the weight of each cubic foot grows less as the gasts expand the 
imount of smoke dischirgtd by' a chimnty does not mtrtast inde- 
finitely with the tcmpcralun i maximum is nailnd whtn tlu 
difference m Itmperature between the gises m the sjiaft and tht out- 
side air 13 about 600° F , but the r itc of mertast is v t rv slow afttr the 
difference has passed ibout 300" T In di signing a eJuraiuv thi 
dimensions (lieight ind sectional ana) hive to be so pioportioned to 
the amount of fuel to be burnt in the various furnaces conneited 
with it that at tlie temperature employed the jirodurts of combustion 
are effectively icmoved, due illowance bting m idc loi the frictional 
ntirdvtion of the current against the sides of the Hues and sJxifts 
ind m passing through the fire The v eloeity of the current m aetu il 
chimneys varies widely, from 3 or 4 to 50 or 60 ft a.econd Increased 
velocity, obtainable by mcreismg the height ot the sjnft gnes 
increased delivering capacity, but a speed ot 10 or 12 It a second 
IS regarded as good jiractice Ordiii ery fictoiy chimnev s do not in 
general exceed 180 or 200 ft in height, but in some e ists especiallv 
when, as m chemical works, thev aie employed to get rid of objec lion- 
able vapours, they have been mvde double that height or even more 
In section they are round, octigemil or square Iht circular fonn 
offers the least resist nice to wind piessure, and for a given height 
and sectional area reepiires less materiil to secure stahihtv than the 
octagonal anel still less than the sepi irc on the other hand tJure is 
more liability to cracking Brick is the mvtenal commonh use d but 
many chimneys ire now niatle t>f iron or steel Reinloietd concrete 
IS also employed 

CHIMNEYPIECE, the term given to the projee ting hne'd which 
in medieval times was built over a fireplace to eateh the smoke, 
and at a later date to the decorative framewoik, often lanicd 
up to the telling ‘ Chimntvpiece ’ or “mantelpiece is now 
the general term for the jambs, m intclshclf and externa! acces- 
sories of a fireplace For miny centuries the chimnev pieec 
was tlie most ornamental and most artistic feature of a room 
but as fireplaces have become smUlcr, and modtrn methods of 
heating have been introduced, Us artistic as well ts its piattit il 
signifitancc has grown less 

Up to the 12th eentmy rooms were warmetl entirtlv by a hvpn- 
eaust, or with braziers, or by fires on the lieirth the smoke finding 
its way up to a lantern in the roof 1 he tarlie st eJiimney piece know u 
Is that m the King s House at Soutliampton witli Norman sJiaft^ m 
the joints carrying a segmental arcli, whieli is ittributed to the lirst 
half of the 12th century At a litei date in eonscqiunco of tin 
greater width of the hreplace, flat or segmental arches were tlirowu 
acioss aiiel constructed with voussoirs, bonielimes joggled the thiust 
of the arch being resisted by bars ot iron at the bitk In domestu 
work of the 14th century the chimneypiccc was greath increased 
in Older to Ulovv of the members of the lamily sitting on either side 
of the fire on the health, and m these e ise s great be viiis of timlver 
wcie employed to carry the hood , 111 such eases the file place was so 
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deeply recessed as to become externallv an important architectural 
feawre, as at Haddon Hall Ihe largest chirancypiece existing is 
in the great hall of the Pahis dos Comtes at Poitiers, -which is nearlj 
30 ft wide, ha\nng two intermediate supports to carry the hood , 
the stone flues are carried up between the tracery of an immense 
window above In the early Renaissance style, the chimneypiece 
of the Palais de Justice at Bruges is a magnificent example the 
upper portion carved 111 oak, extends the whole width of the room, 
with statuvs of nearly life sire of Charles V and others of the rojal 
family of Sp iin The most prolific modern designer of chimneypitces 
was J 13 Piranesi, who in 1 765 published a large senes, on which at a 
later date the Empire style in France w as based In France the finest 
w'ork of the early Renaissance period is to be found in the chimnc>- 
jneecs, which are of infinite v aricty of design 

The English clumnej pieces of the early 17th century, whern the 
purer Italian stjle was introduced by Inigo Jones, were extremely 
simple in design, sometimes consisting only of tlie ordmarj mantel 
piece, with classic architraves and shelf, the upper part of the 
chimney breast being iianclltd like the rest of tlie room In the 
latter part of the century the classic architrave was abandoned in 
favour of a much bolder and more effective moulding, as m the 
chimnej pieces at Hampton Court, and the shelf was omitted 

In the 18th century the aicliitccU returned to the Imgo Jones 
classic type, but influenced by the French work of Louis XIV and 
XV, Figure sculpture, generally represented by graceful figures on 
each side, which assist^ to carry tlie shelf, was introduced, and the 
overmantel developed into an elaborate frame for the family portrait 
over the chimneypiece Towards the close of the i8th century the 
designs of the brothers Adam superseded all others and a century 
1 iter they came igain into fashion The Adam mantels are in wood 
ennehod with ornament, cast in moulds, sometimes copied from the 
carved wood decoration of old times (R P S ) 

CHIMPANZEE {Chtmfanzt), the vernacular name of the 
highest species of the man -like apes, forming the typical repre- 
sentatives of the genus Anthropopithccus Chimpanzees, of 
which there appear to be at least two species, range through the 
tropical forest-zone of Africa from the west coast to Uganda 
The typical A troglodytes has been long known to European 
science, Dr 1 vson, a celebrated surgeon and anatomist of his tmie, 
having dissected a voung mdi\ idual, and described it, as a pigmy 
or Homo sylvestrts in a book published m 1699 Of this bab\ 
chimpanzee the skeleton may be sttn in the Natural History 
branch of the British Museum alongside the \olume in which 
it IS described It was not, however, till 1788 that the chimpanzee 
received what is now recognized as a scientific name, having been 
christened in that \ear ^tmia troglodytes bw the naturalist 
Johann Friedrich (imelm In his. classification it was included 
in the same genus as the orang-utan , and it has recently been 
suggested that the name Stmia pertains of right to the chim- 
panzee rather than to the orang-utan Between the typical West 
African chimpanzee and the gorilla {qv) there is no difliculty 
in drawing a distinction , the diilicultv comes m when we hast 
to deal with the aberrant races, or species, of chimpanzee, some 
of which are so gorilla-like that it is bv no means easy to deter- 
mine to whuh group they really pertain In height the adult 
male chimpanzee of the typical form does not exceed 5 ft , and the 
colour of the hair is a full black while tht skin, especially that of 
the face, is. light-coloured, the cars, arc rem irkabh large and 
prominent, and the hands reach onlv a short distance below the 
knees The head is rounded and shoit, without prominent beet- 
ling ridges above the eyes or i strong crest along the middF line of 
the back of the skull and the tusks of the old males are of no v t rv 
great length and prominence Moreov cr, there is no v ery marked 
ciifTerence ir the size of the two sexes Cicntlcness and docilitv 
are specially characteristic of the species, even when full-grown , 
while in the native state its habits arc thoroughlv arboreal 
In central Vinca the chimpanzee assume moic or less maikccl 
gorilla like traits The first of these alierrant types is Schweinfurth s 
chimpanzee [inthropopithecus troglodytes sch^vettifurthi), which m 
habits the Niam-Niam country, and, although evidently Ivelongmg 
to the same species as the tyTUcil race, exhibits certain gorilla-likt 
features Ihese traits are still more developed in the b^ald chim 
patizee (A Uchego) of 1 oango, the Gabun, and other regions of 
hrench Congo which take-, its English name from the sparse covering 
of hair on the head 1 lie most gorilla like of all the races is, however, 
the kulu-kamba chimpanzee {A kulu-kamba) of du Lhaillu, which 
inhabits central Africa The celebrated ape Mafuka, ' which hved 
in the Dresden zoological gardensdunng 187^, and came fromLoango, 
was apparently a member of this species, although it was at one time 
regarded as a hybrid between a ehimpanz e and a gorilla rhtse 
gorilla like traits were still more pronounced m Johanna,' a female 


chimpanzee living in Barnum & Bailey's shoyv m 1899, which has been 
described and figured by Dr A Keith Ihc heavy' ndges over the 
brow, originally supposed to be distinctive of the gorilla, aic particu- 
larly well marked m Johanna,’ and tJicy would doubtless be still 
more noticeable m the male of the same race, which seems to be 
undoubtedly du Chaillus kulu-kamba Still the large size and 
prominence of the ears proclaim tJiat both Mafuka ' and 
"Jolianna" were chimpanzees and not gorillas A gonlla-hki 
feature in Johanna ' is, however, tlie presence of large folds at 
the sides (ala) of the nostrils, which are ibsent in the typical cliim- 
panzee, but in the gorilla extend down to the upper hp Chimpanzees 
exhibit great docility m confinement, wheie, however they seldom 
survive for any great length of time Ihcy likewise disjilay a much 
higher degree of intelligence than any of the other man-Iike apes 
(See Primates ) (R L *) 

CHINA, a country of eastern Asia, the principal division of 
the Chinese empire In addition to CTiina proper the Chinese 
Empire includes Manchuria, Mongolia, Tibet and Sin-kiang 
(East Turkestan, Kiilja, Dzungaria, &c , r c all the Chinese 
dependencies ly mg between Mongolia on the north and Tibet on 
the soutli) Its most southcin point is m 18° 50' N , its most 
northern m 53® 25' N , its most western in 74° E , and its most 
eastern in E It lies, however, mainly between 20° and 
50° N and So® and 130® F It is considerably larger than tht 
whole of Europe Though its area has not bttn exactly ascer- 
tained the various estimates closely approximate, varying 
between 4,277,000 and 4,300,000 sq m It is bounded N , 
N and N E by Asiatic Russia, along a frontier extending some 
6000 m , E by Korea and those ptirts of the Pacific known as 
the \ ellow Sea and ( hinu Sea , S and S V^ by the China Sea, 
French Indo-China, Upper Buima and the Himalayan states 
It IS narrowest m the extreme west Chinese Turkestan along 
the meridian of Kashgar (76° E ) has a breadth of but *50 m 
It rapidly broadens and for the greater part of its area is over 
1800 m across in a direct N and S lint Its greatest length is 
from the N E comer of Manchuria to the S ( onfincs of 1 ibet, 
a distance of 3100 m in a direct line Its seaboard, about 5000 
m following the indentations of the coast, is almost y\ holly m 
China proper, but the peninsula of Liao-tung and also the western 
shores of the Gulf of Liao-tiing are in Manchuria 

China ^ proper or the Eighteen Proyintts {Sluh-pa-sliLHg) 
occupies the south-eastern part 01 the empire It is bounded N 
bv Mongolia W by Turkestan and liliet, S \^ by Buima, S 
by Tongking .and the gulf of that niime, S E I a the South ( hina 
Sea, L by the East China Sea, the Yelloyv Sea, Gulf of Chili-h 
and Manchuria Its area is approximately i 500,000 sq m 

Tins vast country is separated from the rest of continental 
Asia by lofty tablelands and nigged mountain langcs, whieli 
determine the general course— west to cast — of its pimcipal 
rivers On the north and west the Mongo'ian and Iihetan 
tablelands present towards China steep escarpments across 
which arc very fty\ pisses On tlu W incl ‘s , on the liordirs 
of \ un-nan high mouniains and deep valleys scpaiatc ( hina 
from Burma and leingking On the nuiiow NF frontier the 
transition from the Manchunan plateau to the alluyial plain of 
northern China is not abrupt, hut, bcfoic the ach ent of lailway s, 
Manchuria afforded feyv and difficult means of access to othci 
regions Thus China yvas almost cut off fiom the rest of tlie 
yyorld saye by sea routes - 

I The Country 

W extern ( hina consists of highlands often sparsely , anel eastern 
China eaf lowlands densely peopled Western China contains the 
only provinces yyhere the population is under too per sq m 
From the Tibetan and Mongolian tablelands project mountain 
ranges which, ramify ing over the western region enclose eley ated 
ley el tracts and lower basins and vallcvs Fast of this mountain- 
ous region which extends into central ( hina and covers probafilv 

^ Vs tu the oiigm of tliL iiames^Cluna and Calhay (the medieval 
name) see below ? History According to one theor> the name 
China is of Malav origin, design iting origmallv the region now called 
Indo-Cluna, but transferred in early times to China projit r By the 
Chinese the country is often called Shih-pa shing, ‘ the Eighteen 
Provinces, fiom the number of its great territorial divisions It 
IS also called Chung-hwo, the Middle Kingdom, properly used ot 
tlu c« ntral part of China, and Hwa-hwo, the Flowery Kingdom 
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fully half of the kingdom, are, m the north a great alluvial plain 
and m the south a vast calcareous tableland traversed by hill 
ranges of moderate elevation (see §§ Mountains and Geology) 
In north eastern Chma there is only one mountain system, tiie 
group of hills — highest peak 5060 ft— forming the Shan-tung 
peninsula This peninsula was formerly an island, but has been 
attached to the mainland by the growth of the alluvial plain 
besides the broad division of the country' into western and 
eastern China it may also be considered as divided into tliree 
regions by the basins of its chief nvers, the Hwang-ho (Yellow 
river) in the north, the Yangtsze-kiang in the centre, uid the 
Si kiang (West river) m the south In the northern provinces of 
Kan-suh and Shen-si the Imsins of the Hwang-ho and Yangtsze- 
kiang are stparated bj a mountain cham with various names — 
the eastern termination of the Kuen-lun range of central Asia 
These mountains, m China, attain, in the Ising-ling Shan, a 
maximum elevation of 13,000 ft Last of Shen-si, in Ho-nan the 
Fu-niu-shan continue the rangt, but with decreasing elevation, 
and beyond this the deltaic plain is entered 

The watershed between the Yangtsze-kiang and that of the 
Si-kiang is less clearly marked It trav erses the immense table- 
land which occupies a great part of the south-west pro\ inccs of 
\ un nan and Kwci-chow and is continued eastward b> the lower 
tableland of Kwang-si and the Nanshan hills (wliose elevation 
seldom exceeds 6000 ft ) The basin of the Yangtsze-kiang forms 
the whole of central Chma Its western border, in Sze ch'ncn 
and Yun-nan, is wholly mountainous, with heights exceeding 
19,000 ft Central Szc-diuen, which is shut m by these moun- 
tains on the west, b> the Yun-nan and Kwei-chow plateau on the 
south, by the Kiu lung range on the north, tand by highlands 
i astw ard (s tv c for the narrow \ alley through which the Yangtszt- 
ki ing forces its way), is a vast red sandstone tableland of about 
1600 ft elevation It is txceedmgl} fertile and supports a dense 
population Eastward of Sze-ch‘uen the Yangtsze valley is 
studded with lakes Finally it enters the dcltuc plain ITie 
basin of the Si kiang fills the two southern provinces of Kwang-si 
and Kwaiig-tung and contains no very striking orographic 
features It may be added that m the extreme S W portion of 
Chma is part of a fourth dramage area Here the Mekong, 
Salween, Song-koi (Red river), <!kc flow south to Indo China 
The Coast — The ooast-lme, following all the minor indentations, 
IS reckoned it over 4500 m if only the largct mitts and pro- 
montoiies ht ugardtd, the toast-hne is about 2150 m m length 
Its shape IS that of a semicircle, with its most eastiily point midway 
(30’ N ) betwetn its northern and southern extremities At cither 
tnd of this scmiciitiilar swttp lies a j><-ninsula, and bejond the 
penmsiili i gulf in the north aie the peninsula of Shan-lung and 
the gulf of Chih-h in the south the Lien chow peninsula and the 
gulf of Jongking Due south of Lien-chow peninsula separated 
from It b> a narrow strait, is Ilai-nan, the only tonsidcrablt islmd 
of Chma hrom the northern point of the gulf of Chih Ii to 30“ N , 
where is Hang chow f>av, the shores arc fl it and alluvaal suivc where 
the Shan tung jjcninsula juts out Along this stretch there are few 
good natural harbours, except at the mouths of ruers ind in the 
Slian-tuiig promontory the sea is shallow and has many shoals 
The waters boidtring the coast of Chih-h are partly frozen m winter 
at 10 m from the shore tlie water is only 20 ft di tp The proximity 
of Peking gives its few ports iinpoi lance that of Takn is at the 
mouth of the Peih-' In Shan-tung detpl) mtlentcil on its southern 
CO 1st, are tlie pon A Chi fu, Wei hai-wei and Tsing-tao (thi last m 
Kiao-chow ba> ) South of Slnn-lung and north of the mouth of the 
Yangtsze huge sandbanks border the coast, with narrow channels 
between them and the shore The estuary of the \anglsrc is 6o m 
across it contains islands and sandbanks, hut there is e ise access 
to Wusung (Shanghai) and other river ports The bay of Hang- 
chow, as broad at its intranee as the Yangtsze estuary, forms the 
mouth of the Tsitn tang kiang Tlie Chusan and other groups of 
islands lu across the ( n trance of the b iv 

South of Hang-thow baa the character of the coast alters In 
pliec of the alluvial plain with Hal, sandv and oittn maishv shorts, 
the coast is generally hillv, often rot kv and abrupt it ibounds 
in sm ill indentations and possesses numerous excellent harbours 
in this region are Pu-chow, Amoy, Swatow Hongkong, Macao, 
Canton and other well known ports Tlie whole of this coast is 
Ixirdtred by small islands Pormosa lies opposite the S 1 coast, 
the channel between it ind Pu-kicn piovinee being about itjom wide 
Formosa protects the neighbouring regions of China from the typhoons 
experienced farther north and fartlu r south 

Surface — As already mdicateel, one eif the most noticeable features 
in the surface of Cluni is the immense dcltaie plain m the noith- 


castern portion of the country, which curving round the monntam- 
ous districts of Shan tung, extends few about 700 m m a southerly 
direction from the neighbourhood of Peking and vanes n h 1 
from 1 50 to 500 m m breadth This plain is the delta of 
the A cllow river and, to some extent, tliat of the Y angtsze- ^ * 

kiang also Hegintung in the prefecture ol Yung-ping Pu, m the 
province of Chih h its outer limit passes in a westerly direction as 
far as Chang-ping Chow, north-west of Peking Tlwivee running 
a south-south-westerly course it passes vve-stwanl of Chdng-ting hu 
and Kwang pmg Pu till it reaches the upper waters of the Wei nver 
in Ho-nan From this point it turns westward and crosses the 
Hwang-ho or Yellow river in the prefecture of Hwai k'lng Leaving 
this nver it takts i course a httle to the east of south, and passing 
west of Ju-niiig Fu, in th( provmce of Ho-nan, it turns in a more 
easterly direction is fir as I uchow Fu From this pniectun an 
arm of tlie plain, in which lies the Chao I-ake, stretches souUiward 
from the Hvvai nver to the Yangtsze kiang, and trending easlwanl 
occupies the region between that nver and Hangchow Hay To the 
north of this arm rises a hilly distnct m the centre of which stands 
Nanking Ihc greater part of this vast plain descends very ge-ntl\ 
towards the sea, and is generally below tlie level of the \ellow 
nver, hence the disastrous inundations which so often accompany 
the nse of that river Owing to th( great c|uantity of soil which is 
brought down by the waters of the Yellow nver, and to the absence 
of oceanic currents, this delta is rapidly uiereasmg and the azl]oming 
seas are as rapidly becoming slxallower As an instance, it is said 
that the town of Putai was one Chinese mile * west of the seashore 
m the year 200 b c , and m 1730 it was 140 m inland, thus giving a 
yearly encroachment upon the sea of about 100 ft Again, Sien- 
shwuy-lvow on the Peiho was on the seashore in a d 500, and it is 
now about 18 m inland 

Some of the ranges connecteti with the mountam system of 
central Asia which enter tlie western provinces of Cluna hiaae been 
mentioned above, others may be indicateil here In the „ 
eastern portion of Tibet the Kuen-lim rmge throws oft 
a number of branches, which spread hrst of all m a south- * 

osisterly direction and eventually take a north aiul south course 
partly m the provinces of bzt-chuen and \ un-nan where they divide 
the beds of the nvers which flow into Siam and Frencli Indo-China 
as well as the pnnapal northern tnbulanes of the Yangtsze-kiang 
In the north-west traversing the western portion of the province of 
Kan-suh arc paralKl ranges runtinig N W and S P and formmg a 
prolongation of the northern libctan mountains ihey are known 
IS the Lung shan Richthofen and Nan-shan, and join on the south- 
east the Kuen-lun range Ihe Riclithofen range (loc<illy called 
Pien-shan, or Celtstial Moimtains) attains elevations oi ov er 20,000 ft 
Several of its peaks are snow clad, and there are many glaciers, 
ronmng the nortlitm frontitr of the provance of Szt-chuin run the 
Mm-shan and the Kiudung (or Po-m6ng) ranges, which entering Cluna 
m 102“ h. , extend m a general easterly course is far as 1 12“ h in the 
province of Hu-pth Ihese ranges have an average elevation of 
8000 and 11,000 ft respectivelv In the south a number ol pirallel 
ranges spread from the Yun-nan plateau in an easterly direction as 
far as the province of Kwang-tung Then tunimg north-eastavard 
they run m lines oft< n parallel with the coast and eo\cr largt areas 
of the iirovmets of tu-kan Kiang m Cdith kiang, Hu-nan and 
southern Ngin-hm until they reach the \ angtszt kiang the valley 
of that nver from the Tung ting Lake to Chmkiang Fu forming 
Iheir northerr lioundary in Pu-kieii these hills attain the character 
of a tiue mountim range with heights of from 6300 to nearly 10,000 
ft Besidas the cliief rangt s then arc the fai-hang Mountains m 
Sluin si, ind man \ others among which may l>e me ndontd the r inges 
— ])irt of the cseariimtait of the Mongohan plateau - whicli loim the 
iiorthem frontier ot Chih-li Here the highest peak is la kuang- 
ting-lzu (6yoo It ) about 300 m N \ h of Peking and immediately 
north of Wei Chang (the iniptnal hunting grounds) 

Rivers and Lanius — Ihe nvers of Chma are very numerous and 
there ux mauv canals In the uortli the nvi rs are only naaigibk b\ 
small craft elsewhere the\ form some of the most fre- YcUok 
queTattal highways in the country the two largest nvers, 
the A angtsze-kiang and the Hwang-ho (Aellow nvtr), are 
separately noticed Ihe Hwang-ho length about 2400 m) has 
only one important tnbulary in tluna the Wei bo which rises in 
Kan suh and flows through thi centre ol Shen-si Below tlie con- 
fluena the Hw ing-lio enters the plains Recording to the Chinese 
rccoids this portion of the nvtr has chinged its louisc nine tmics 
during 2‘joo years, and has emptied itscll into the sta at ditlerent 
mouths the most northerly ot which is represeuttd as having been 
m about 39'^ N , or in the neighbourhood ol the prtsent mouth ol the 
Peilio, and the most southerly being that whith “Xisted befort the 
change m i8‘)i-i853, m 34'^ N Owing to its small value is a n ivi- 
gable highway and to its propensity to inundatt the regions 111 its 
iieigUlxiurhood there are no ooiisiderable towns on its lower course 

The Aangtsze-kiang is tlu chief waterway ol thma Ihe nver, 
flowing tlirough the centre of the country , ifter a course of 21200 ui , 
empties itselt into the Aellow Sei m about 31'^ N Unhki the 
A eliow nver, tlie A angtsze-kiang is dotted along its u i\ igable 
portions with many nch and populous cities, among which are 
Nanking, An-chmg (Nganking), Kiu-kiarg, Hankow ii id f-c hang 
‘ A Chim se mile, ii or le = o 36 Lnglish mile 
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From Its mouth to I-chang, about looo m , the nver is navigable by 
large steamers Above this last-named city the navigation becomes 
impossible for any but light native craft or foreign vessels 
specially constructed for the navigation, by reason of 
YsagtBte- rapids which occur at frequent intervals in the deep 
mountain gorges through which the nver runs between 
Kwei-chow and I chang Above Kwti-chow it receives from the 
north many tributaries, notably the Min, which water the low table 
land of central Szt-ch uen The mam river itself has m tins province 
a considerable navigable stretch, while below I-chang it receives the 
waters of numerous navigable affluents The Yangtsze system is thus 
all important in the economic and commercial development of Chma 
Perhaps the most remarkable of the affluents of the Yangtsze is 
the Han-kiang or Han nver It nses m the Po-m6ng mountains to 
the north of the city of Nmg-kiang Chow in bhen-si Taking a 
generally easterly course from its source as far as Fan cheng, it 
from that point takes a more southerly direction and empties itself 
into the Yangtsze-kiang at Han-kow, ‘ the mouth of the Han ” 
Here it is only zoo ft wide, while higher up it widens to z6oo ft 
It IS navigable by steamers for 300 m The summer high water lint 
is foi a great part of its courst, from I-clung Hien to Han-kow, 
above the level of its banks Near bien-t ao-chdn the elevation of 
the plain above low water 13 no more than i ft , and in summer the 
river nses about z6 ft above its lowest level 1 o protect themselves 
against inundations the natives have here, as elsewhere, thrown up 
high embankments on both sides of the river, but at a distance from 
the natural banks of about 50 to 100 ft Tins intervening space is 
flooded every year, and by the action of the water new liyers of 
sand and soil are deposited (very summer, thus strengthening the 
embankments from season to season 

I he Hw ii-ho is a larg( nver of east central Chma flowing Iietween 
the Hvvang-ho and the A angtsze-kiang Tlic Ilwai ho and its 
numerous affluents (it is said to have 72 tnbutancs) rise in Ho-nan 
I he mam river flows through the centre of Ngan-hui, m wluch 
province it receives from the N W the Sha ho, hci ho and other 
important affluents Formerly it received through the Sha ho part 
of the waters of the Hwang-ho The Hwai ho flows into the Hungtso 
like, through which it feeds the Grand Canal, not far from the old 
(.oursc of the Hvvang-ho, and probably at one time joined that river 
not far from its mouth It has a length of about 800 m and is naw- 

f able from the point where it leaves the hill c(nmtry of Ho-nan to 
Kake Hungtso It is subject to violent floods, wluch inundate the 
surrounding country for a distance of 10 to 20 m Many of its 
tributaries an also nav igable for considerable distances 

Next m importance to the Yangtsze-kiang as a water highway is 
the Yun-ho, or, as it is generally known m Europe, the Grand Canal 
_ . This magnificent artificial river reiches from Hang chow 

CbmI province of Cheh kiang to fientsin in Chih li, 

where it unites with the Peiho, and thus may be said to 
extend to rung-chow in the neighbourhood of Peking According 
to the itineraries pubhshed by Pere Gandar, the total length of the 
canal is 3630 h, or about 1200 m \ rough measurement, taking 
account only of the mam bends of the canal, makes its length 850 m 
After leaving H mg-chow the canal passes round the eastern border 
of the Tai hu or Great Lake, surrounding m its course the beautiful 
city of Su-chow, and then trends m a generally north-westerly 
direction through the fertile distiicts of Kiang su as far as Chin- 
kiang on the Yangtsze-kiang In this, the southern section, the 
slope IS gentle and water is plentiful (from 7 ft at low water to ii ft 
and occasionally 13 ft at high water) Between Su-chow and Chin- 
kiang the canal is often over loo ft wide, and its sides are m raan> 
places faetd with stone It is spanned by fine stone bridges, and near 
its banks are many memonal arches and lofty pagodas In tin 
central portion of the canal that is lietwccn Chin kiang and Tsing- 
kiang-pu, at which latter place it crosses the dry channel which marks 
the course of the Yellow river before 1852, the current is strong and 
difficult to ascend in the upward (northern) journey This part of 
the canal skirts several lakes and is fed by the Hwai-ho as it issues 
from the Hungtso lake The country lying west of the canal is 
higher than its bed while the countrv cast is lower than the canal 
The two regions aic known respectively as bhang-ho (above the 
river) and bsia-ho (below the river) Waste weirs opening on the 
Ssia-ho (one of the great nee-produemg areas of China) discharge 
the surplus water in flood seasons The northern and considerably 
the longest section of the canal extends from the old bed of the 
Yellow nver to Tientsin It largely utilizes existing rivers and 
follows their original windings Between Tsing- kiang pu and the 
present course of the Yellow nver tlie canal trends N N W , skirting 
the highlands of Shan-tung In this region it passes through a senes 
of lagoons, which m summer form one lake — Chow-yang North of 
that lake on the east bank of the canal is the city of 1 si-nmg-chow 
About 25 m N of thit city the highest level of the canal is reached 
at the town of Nan Wang Here the nver Wen enters the canal from 
the east, and about 30 m farther N the Yellow river is reached 
On the west side of the can il, at the point where the Vcllow nver 
now cuts across it, there is laid down in Chinese maps of the l8th 
century a dry channel which is desenbed as lieing that once followeil 
by the Yellow nver, t e before it took the channel it abandoned in 
1851-1853 The passage of the Yellow nver to the part of the canal 
lying north of that stream is difficult, and can only be effected at 


certain levels of the river Frequently the waters of the nver are 
either too low or the current is too strong to permit a passage 
Leaving this point the canal passes through a viell-woodcd and hilly 
country west of Tung -ping Chow and east of Tung -chang Fu 
At Lm-chmg Chow it is joined at right angles by the Wei nver 
ui the midst of the city Up to this point, i e from fsing-kiang-pu 
to Lm clung Chow, a distance of over 300 m , navigation is difficult 
and the water-supply often insufficient The diflerencts of level, 
20 to 30 ft , are provided for by barrages over which the boats — 
having discharged their cargo — are hauled by windlasses Below 
the junction with the Wei the canal borrows the channel of the nvir 
and again becomes easily navigable Crossing the frontier into 
Cluh-li, between Tc Chow and Tsang Chow, which it passes to the 
west, It joins the Peiho at Tientsin, after having received the waters 
of the Keto nver in the neighbourhood of I sing Hitn * 

The most ancient part of the canal is tlie section between th< 
Yangtsze and the Hwai ho This part is thought, on the strengtli 
of a passage m one of the books of Confucius, to have been built 
c 480 B c It was repaired and enlarged in the 3rd century a d 
The southern part, between the Yangtsze and Hang-chow, was built 
early m the 7th century a d The northern part is stated to have 
been constructed m the three years 1280-1283 Ihe northern portion 
of the canal is now of httle use as a means of communication between 
north and south ® It is badly built, neglected and charged with the 
mud-laden waters of the Yellow nver The tribute fleet ’ bearing 
nee to Pekmg still uses this route but the rice is now largely 
forwarded by sea Ihe central and southern portions of the canal 
are very largely used 

The Peiho (length about 350 m ) is of importance as being tlie 
high waterway to Peking Taking its rise in the bi-shan, or Western 
Mountains, beyond Pekmg, it passes the city of T sung chow, the 
port of Peking, and licntsm, where it meets the waters of the Hiin-ho 
and empties itself into the gulf of Chih li vt the village of laku 
The Peiho is navigable for small steamers as far as Tientsin during 
the greater part of the year but from the end of November to the 
beginning of March it is frozen up 

In the southern provinces th'* Si-kiang, or Western river, is the 
most considerable It has a length of over looj m This nver takes 
its nsc m the prefecture of Kwang-nan Fu in Yun-nan, 
whence it reaches the frontier of Kwang-si at a distance 
of about 90 It from its source Then trending in a north " ^ 

easterly direction it forms the boundary between the two provinces 
for about 150 h From this point it Ukes a generally south-easterly 
course, passing the cities of 1 sien Chow, lung e Chow, Shang lin 
Hien, I ung-ngan Hien, Yung-kang Chow and Nan-mng 1 u to Yung- 
shan Hien Here it makes a bent! to the north east, and continues 
this general direction as far as Sm-chow Fu, i distance of 800 h, 
where it meets and joins the waters of the Kien-kiang from the north 
Its coarse is then castcily, and after passing Wu chow Fu it crosses 
the frontier into Kwang-tung In this part of its course it flows 
through a gorge 3 m long and m places but 270 yds m widtli 
Both above and below this gorge it is 1 m wide Some 30 m above 
Canton it divides into two mam and several small branches The 
northern branch, called Chu kiang, or Pearl nver, flows past Pat 
shall and Canton and reaches the sea through the estuary called the 
Bocca ligns or Bogue, at the mouth of which is the island of Hong- 
Kong The southern branch, which retains the name of bi-kiang, 
reaches the sea west of Macao Near the head of its delta the Si- 
kiang receives the Pei kiang, a considerable nver wluch flows through 
Kwang-tung in a general N to S direction Like the Yangtsze- 
kiang the Si-kiang is known by various names m different parts of 
its course From its source to Nan-mng Fu in Kwang si it is called 
the Si-yang-kiang, or river of the Western Ocean from Nan-mng 
1 u to Sm-chow flu it is known as the Yu kiang, or the Bending river , 
and ove r the rcraauider of its course it is recognized by the name of 
tlie Si kiang, or Western nver The bi-kiang is navigable as far as 
Shao-king, 130 m , for vessels not drawing more than 15 ft of water, 
and vessels of a light draught may easily reach Wu-chow Fu, m 
Kwang si, wluch is situated 75 m farther up In winter the navi- 
gation IS difficult above Wu chow Fu Above that place there is a 
rapid at low water, but navigation is possible to beyond Nan-mng Fu 
Lakes —There are numerous lakes in the ccntial provinces of 
China The largest of these is the Tung-ting m Hu nan, which, 
according to the Chinese geographers, is upwareis of 800 It, or 2OO m , 
in circumference In native gazcttceis its various portions are known 
under distinct names , thus it is said to include the I s mg ts ao, or 
Green Grass Lake , the Ung, or Venerable Lake the Chih sha, or 
Red Sand Lake the Hwang Vih, or Imperial Post house Lake 
the Ngan-nan, or Peaceful Southern Lake and the Ta tung, or 


^ For the Grand Canal the chief authonty is Dominique Gandar, 
S J , Lc Canal Imperial 6tude histonque et descriptive, Vari^tis 
stnologiquesj No 4 (Shanghai, 1903) , see also btenz Der Kaiser- 
kanal, in Betiragen zur Kolonialpohttk, Band v (Berlin, 1903-1904), 
and the works of Ney Llias, Sir J F Davis, A Williamson, E H 
Parker and W R Carles 

* Nevertheless there is considerable local traffic The transit 
trade with bhan-tung, passing the Chin-kiang customs and using 
some 250 m of tlie worst part of the canal, was valued in 1905 at 
3,331,000 taels 
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Great Deep Lake In ancient times it went by the name of the 
Kiu kiang Hu, or Lake of the Nine Rivers from the fact that nme 
rivers flowed into it Its chief afflui nts are the Siang kiang, which 
nses in the highlands m the north of Kwang si and flows m a general 
N N E direction, and the Yuen kiang, which flows N and tlun L 
from the eastern border of Kwei chow The lake is connectcrl with 
the Yangtsze-kiang by two canals the Taping and the Yocliow 1 u 
In summer it is fed by the overflow from the Yangtsssc-kuing m 
winter it pours its waters into that river through the Yochow Fu 
canal During the winter and spring the water of the lake is so low 
that tht shallow portions berome islamls, separated by rivers such 
as the Siang and Yuen, and numberless streams but m summer, 
owing to the rise m the waters of the Yangts/e-kiang, the whole basin 
of the lake is filled It is then about 75 m long and 60 m broad 
\bout 180 m E of the Tung ting lake is the Poyang lake, which 
oecupus the low-lying part of the province of Kiang si, and is eon 
nected with the Yangtsze by th< Hu-kow canal The Poyang lake 
IS also subject to a wide diflerence between liigh and low w itei but 
not quite to the same extent as the Tung ting lake, and its land 
marks are more distinctly defined It is about 00 tn long by 20 
broad The T ai lake, in the neighbourhood of Su chow 1 u, is also 
celebrated for its size and the beauty of its sui roundings It is 
about 150 m in circumference, and is dotted ovir with islands, 
on which are built temples lor the devotees of religion, and summer 
houbts for the votaries of pleasure from the rich and voluptuous 
Cities of Hang-chow and Su chow The boundaiy Imc between th’ 
provinces of Cheh kiang anel Kiang su crosses its blue w iters and 
its shores arc divide<l among thiiteen prefectures besides these 
lakes there are among others two in Yun nan the Kun yang hai 
(Tien chi) near Yun nan Fu, which is 40 m lung and is connected 
with the Yangtsze kiang by the Fu to river, and the Erh hai (Urh- 
hai) to the east of the city ol I alt 

I he Great Wall — Along the northern provmcis of Chih li, Shan si 
Shen SI an I Kin suh, ovu 2Z of lungituele (yh° to 120° 1 ), strdches 
th( Great Wall of China built to elcfcnd the country against foreign 
aggnssion It was liegun m the ^rd eintury b t , was repaired m 
the 15th century and in the lOtli century was extended by ^00 m 
Following the windings the Wtall is 1500 m long Starting near the 
seashore I at Shan hai kwan on the gulf of Liio-tung where the 
(.hiiiesi and Manchurian fronticis meet, it goes eastward past Peking 
(which is about 35 rn to the south) and then trends S and E across 
Shan si to the Hwang ho trom the neighbourhood of Peking to 
th« Hwang ho theie is an inner and an outer wall Ihe outer 
(northern) wall passis througli Kalgan thus guarding tht pass 
into Mongoli 1 A bianch w II separates the greater part of the 
western frontier of Cliih li from Shansi VXest of the Hwang ho 
till Great Wall forms the northern frontier of Shen si and west of 
Shen SI it keeps ne ir the noithern fremtitr of Kan suh, following 
for some distance m that province the north bank of the Hwang ho 
It ends at Kiayu kwan 14 I ) just west of Su chow This pait 
of the will was bi ilt to protect the one mam artery leaehng from 
central \sia to Chmi through Kan suli anel Shen-si by the valley 
of the Wei ho tributary of the Hwang ho There is a branch w ill 
in Kan suh running west and soutli to protect the Tibetan frontier 
The height of the wall is generally from 20 to 30 ft and at intervals 
of some 200 yds are towers about 40 ft high Its base is from 
15 to 23 ft thick ind its summit 12 ft wide The wall s carried 
over valleys and mountains, and m jvlaces is over 3000 ft above 
sea-level Military posts are still maintained at the chief gates or 
passes — at Shan-hai kwan, the Kalgan pass, the Yenmun pass (at 
the N of Shan si) and the Kaiyu pass m the extreme west, thiough 
which runs the caravan route to Barkal m Turkestan Colonel 
A W S Wingate, who m the opoinng years of the 20th century 
visited the Great Wall at over twenty places widely ipart md 
gathered many descriptions of it in other places, states that its 
position IS wrongly shown on the maps of the day (1907) m a 
number of places while in others it h is ceased to exist, the only 
nlie<s where it forms i substantial boundary be mg in the valley 
bottoms on the passes and where it ciosscs mam routes These 
lemarks apply with jjarticular force to the branch running south- 
west from the Nan-kow piss and forming the beuindary of Chili li 
and Shansi provinces” In Colonel Wingates opinion the wall 
was originally built by elegrees and m sections, neit of hewn stom 
but of round boulders and earth, the chfTcrent sections being repaireel 
as they fell into ruin Only 111 the v illey bottoms and on the 

passes was it composed of masonry or brickwork The Mings 
rebuilt of solid masonry all those sections through which led a likely 
ro id for mvatling latars to follow, or where it could be seen at i 
distance from the sky line ’ The building of the wall was a 
sufficiently simple affair, not to be compared with the task of 
building the pyramids of Egypt " 

The portion of the wall which abutted on to the sea has been 
destroyed 

•* See the Gfog Jnl (Feb and March 1907) For a popular account 
of the wall, with numerous photographs see The Great l^all of 
Chtna (Lonilon, 1909) by W F Gicl, who m 1908 followed its course 
from east to west Consult also A Wilhamson, Jourttev in North 
Chtna (London, 1870) , Martin, La Grande Muraille dc la Chine, ’ 
Revue scienttfique (1891) 
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Climate — The climate over so vast an area as Chma nccissanly 
vanes greatly The southern jiarts of Yun nan Kwang si and 
Kwang tung (including the city of Canton) he within the tropics 
Ihc northern zone (m which lus Peking) by contrast has a chrnati 
which resembles that of nortiiein 1 uropc, with wintcis of \rctie 
severity ihe central zone (m which Shanghai is situiU) has a 
generally temperate climate But over l>oth northern an<l central 
China the influence of the great plateau of Mongolia tends to e stahlisli 
uniform conditions unusual m so large an arc a The prevailing wineis 
during summer -the rimy season — ait southeasterly, caused bv 
heat and the iscendmg curunt of air over the sandy deserts o 
central Asia, thus driwmg in a current from the Pacific Ocean 
In the winter the convcr-ic takes place, and the prevailing winds, 
descending from the Mongolian plateau arc north and north west 
and arc cold and dry hrom October to May the climate of central 
China 13 bracing and enjoyabh The rainfall is moderate and regular 
In northern China the inequalities botli of tempi rature and ramf ill 
arc greater than in the ccntr-’l provinces In the province of Cliih li 
for example the heat of summer is as intense as is the cold of winter 
In summer the rams often render the plain svv impy, while the dr> 
persistent westerly winds of spring create dust steirn s (expe nented 
in Peking from March to June) Ihc rainfall is, however uncertain 
and thus the harvests are precinous Ihe provinces of bhan tung 
and Shan si are peculiarly lublt to prolonged periods of drought. 
With cons quent severe famines such as tint of 1877-1878 when 
many millions died In these regions the air is generillv extren tlv 
dry ind the elady variations of tempe riture consequent or excessive 
radiation are much greater than farther south 

Acciiritc stitisties both of heat and rainfall are av'a'Lible from a 
few stations only The rainfall on the sejuthern co tsts s said to lie 
about too in yearly at Peking the rainfall s ilxiui 24 m a \ear 
In the coast regions the temperatures of Peking Sliinghai and 
Cinton ma> bv taken is typical of those of the noithern ceiitril 
and southern zones In Peking (39° N ) the mean annual tcinpe riture 
IS about 53’ h the mean for ) anu irv 23 for July 79" In Shanghai 
(31“ II \ ) ■* the mean annual tenq)< rature is 59 the mean foi 
January 30 2“, for July Vi 4“ In ( inton (23^ 15 N ) the mean 
annual temperature is 70^ the mean for J iniiary >54 for Julv 82° 
Ihe range of tempcriture even within the liopiis is noteworthv 
Peking and Tientsin the thermometer m wmtir falls sometimes 
to 5° below zero ami rises n summer to 105 (at laku 107’ his 
been recorded) in Shanghai m winter the thermometer falls to iS 
and m summer rises to 102 In Canton frost s said to have lx<n 
recorded but according to the Chma Sea Dim fen the extreme range 
s from 38’’ to 100^* The climate of Shanghai which resembUs 
but is not so good as that of the \ ingtszc kiang v illey gene r illy is 
1 urly healthy, but thrre is an ilmost constant excess of moistuie 
Ihe summer months July to September, ire verv hot whli snow 
usually falls m December and J iniiary 

\t ( anton and along the south coast the hot season corusponds 
with the S W monsoon the cool season mid October to end ot 
\pril— with the N E monsoon harther north at Shanghai, the 
S \\ nionsoem s sulfieiently felt to make the prtv iiling wind m 
summer southe rly 

Proxtniei. - China proper is divickd into the following provinces 
Cheh kiang Cliih li Fu kicn Ngan liui ( \n hui) Ho-nan, Hu nan 
Hupeh, Kan suh, Kiang si Kiang su Kwang si Kwang tung 
Kwci-chow, Shan si, Shan tung, Shen si, S/e eh tie n and \ un-nan 
See the separate notices of cadi province and the article on Sh€ng 
king the southern province of Manchuria \ 

Geolog] 

Ihc Palaeozoic formations of Ch na excepting only the upper part 
of the Carboniferous system are inirme while the Mesozoic and 
Tertiary deposits are estuarine and freshw iter or else of terrestrial 
origin hrom the close of the Pilacozoie period down to the present 
day the greater part of the empire h is been dry land and it is only 
in the southern portion of Tibet and m the western Tian Shan that 
inv evidence of a Mcsozoie sea lids vet been found Ihe geological 
seepicncc may be summ in/cd as follows — 

trihean Gneiss crvstalline schists, phv Hites crystalline liinc 
stones Fxposed in Liao tung Shan tung Shan si northe'in Clnh h 
md m the axis of the mountain ranges e g the Kuen lun md the 
range x of southern China 

Sint an —Sandstones ejuartzitis limestones borne limes rests 
unconfoim ihly upon the folded rocks of the Vrehean svstem hut 
sometimes according to L6czy there is no unconfeirmilv Covers 
a large area m the nearthern part of China proper absent m the 
eastern Kuen Inn occurs again in the rmgis of S E Chin i in 
LiaO'tung Camhnan fossils have been found near the summit of tin 
scries they belong to the oldest fauna known upon the eaith 
the fauna of the Olenellus zone It is however not improbable 
that in many pi ices beds of considerably later date have been 
included in the Smian system 

* tor Shanghai the fagures arc compiled from twenty six ye ers oh 
servations bee Chira bea Directory, vol 111 (4II1 cd , 1904) p (>(>o 

* The theimometer registered 23° 1 m Januaiv 1893 on the iiver 
2S m below Canton This is the lowest reading known Ibid 
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Ordovtaam—Ordoviciau iossris have been itouad m the Lung- 
&han, Kiang-6u (about 30 m east of Nan kiag), in the south west of 
Cheh-kiaiig and in tlic south-east ot Ynn-nan OrdovicuMi beds 
probably occur also in the K,uen-lua 

btlunan — ^1 Miieafcones anrd slates with Silurian corals and other 
fossils have been found im Szc-chuen 

Dtvontan —hound in Kan-suh and m Ub* Tsing-hng-shan, but 
becomes much more important in southern Qiioa -Occurs also on 
the south of the iian-shan, in tlu, AUyn-tagh, the Nan-shon and the 
western Kuen-itui, 

Ceirbontfercus —Covers a large area m northern China, ui the 

E lateau of Shen-si and Shan-si, extending westwards m tongues 
ebween the iodds cf the Koen-lun In this region it oonsists of a 
lower senes of limestones and an upper -senes of sandstones witli 
seams of coal, iviuch may perhaps be m part of Permian age. This is 
probably the most extunsiv c coalfield in the -world 

In south China the whole series consists chiefly of limestones, and 
the aial seams ore compaiatively unimportant Carboniferous beds 
are also found m the lian-Bhan, the Nan-shan, Kan «uh on the 
southern txirders of the Gobi, &c 

Mesojioii - Maruie 1 ri issic beds contaanmg fossils similar to those 
of the German Muschelkalk have been found by Ldezy near Chung- 
fien, cm the eastern border of the Iibetan plateau Elsewhere, 
however, tlie Mesozoic is represented chiefly by a red sandstone, 
which covers the greater part of Szc-chuen and fills also a numlwr 
of troughs amongst tlic older beds of southern ( lima No mai me fos 
sils are found in thus sandstone but remaunsof jilants are numerous, 
and <h«sc belong fo the Fhaetie, Lias and I^wcr Oohte No 


Fauna 

China hea within two zoologicad provinces or rcgKms, its southern 
portion forming a part of tlie Oriental or Indian regvoft and having a 
fauna close akan to that of the i esUin Hinaalaya, Burma and Siam, 
whereas the districts to the north of Fu-chow and south of the 
Vangtszc-kiang he within the castturn Holarctic (Falacarctic) region, 
or rather tlie southern fringe of the latter, which has been separatod 
as the Mediterranean transitional region Of these two divisions of 
[ the Chinese fauna, the northern one is the more interesting, since it 
forms the chief home of a niimiber of peculiar generic types, and also 
includes tyjjes represented elsewhem at the present day (exclusive in 
one case of Japan) only m North America The cKCurrencc in China 
of these typos common to the eastern and western hemispheres is 
important in regard to the former existence of a land liridgc between 
Eastern Asia and North Amertca by way of Bering btrait 

Of the types peculiar to China and North America the alhgator 
of the Yangtsze-kiang is genencally identical with its Mississippi 
relative: The spoon leaked sturgeon of the Yangtsze and Hwang ho 
i«, howevei, now separated, as Fiepknms, from the closely allied 
American Polyodon Among insectivorous mammals the Chinese 
and Japanese shrew moles, respectively forming the genera Urop<iilus 
and Vrotrtchus, arc represented in America by Neuwlrichu'^ The 
giant salamander of the nvers of China and japan and the Chinese 
manelarm duck arc by some mcludtO m the same genera as their 
Ameriean representatives, while by others they are referred to genera 
apart Whichever view we take dots not alter their close rclationslnp 
One wapiti oceuis on the Iibetan frontier, and others 111 Manchuria 


Cretaceous beds arc known m China excepting m S 1 ibet (on the 
shores of the lengn-nor) and iti the westciu portion of the 
fian shall 

Latuozoii and Recent — i\o marine deposits of this age are known 
Although the loess of the gre it plom and the sand of the dessert are 
still in process of formation the accumulalioii of these deposits 
probably be gan in the J ei tuiry pennoel 

1 olcanic Rocks — \mongst the \rehean rocks granitic uiel other 
intrusions ire abundant, but of moic modem volcanic activity Uic 
reniduis are eomiMvrativcly scanty In south Chma there is no evi 
elence of fcitiarv or Post-Tcrtiarv vofoitiocs, but groups of volcann 
cones occur in the great plain of north Chicui In the Liao-tung 
and bhan-tung ptninsulas there arc bisaltie plateaus, and similai 
outpourings occur upon the borders of Mongolia All these out 
Iniists apjiear to be of fcitiarv or later data 

t.oess —One of the most charactenstic deposits of China is the 
leiess, which not merely imparts to noith Chin i the physical character 
of the scenery, but also determines the agricultural products, the 
transport, and general economic life of the' people of tliat part of 
the countiv It is jxjculiar to north China and it is not foutul 
soutli ot the ^ T.ngts7t I he loess is a solid but Inable earth of 
brownish yellow colour and when tiituiatod witli water is not unhke 
leiam but dilttrs from the latter by its highly porous and tubular 
structure fhe loess soil is extremely favourable to agneulture 
(See Ixiisss and infrUy § Agnciilttiie ) 

1 he kx ss IS called b> the C him se Huang t u or vellow earth, 
and It has been suggested tliat the imjxirial title Htvang-tt, Yellow 
1 mpereir or Kuler of the Yeilovv had its origin m the fact that tlie 
emperor is loid of the loess or yellow earth 

btructurallv Cluna preiper maj be divided mto two regions 
separated from each other by the folded range of the Tsmg Img- 
^tructure "hicli IS a cortuiuatiun of the folded belt of the 

Kuen lun North of thi-3 chain the J’alaeo/oic beds art 
in gencril ntarlv horizontal, and the limestones ind sandstones of 
the Sinian and Carboniferous systems form an extensive plateau 
which rises abruptly from the western margin of the great plain of 
northern Chma 1 he plateau is deeply carved by the rivers which 
flow through it and the strata are often faulted, but they are 
never sharply folded South of the Tsmg Img shan, on the othei 
hand, tlie Palaeozoic be<ls are throivn mto a senes of folds running 
from W 30° S to E 30“ N , which form the hilly region of southern 
China towards Tongking those folds probably bend southwards 
and join tlie folds of Further India Amongst these folded beds lie 
trougli-like depressions filled with the Mesozoic red sandstone which 
lies unconfonnably upon the Palaeozoic rocks 

The present conhguration of China is due, in a very conwderable 
degrt e to faulting The abrupt eastern edge of the Shan-si plateau, 
win re it overlooks tlie great plain, is a line of fault, or rattier a 
«enes of step faults, with the downthrow on the east and von 
Richthofen has shown reason to believe that this line of faultmg is 
continued far to the south and to the north He believed also tliat 
the present coavt-hne of Chma has to a largo extent been determmed 
by similar faults with their downthrow on the east 
Concerning the structure of the central Asian plateau our know- 
ledge 13 still incomplete. The great mountam chains, the Kuen- 
lun, the Nan-shan and (lu Iiin shan, are belts of folding , but the 
Mongolian Mtai is a horst — a strip of ancient rock lying between 
two faults and w ith a depressed area upon each side In the whole 
of this northern region laultmg, as distinct from folding, seems to 
have played an important part Mong the southern marigm of the 
Tian shan there is a remarkable trough like depression which appears 
to he between two approximately parilltl faults (P La) 


and An urland 

\s regards mamm ils and birds, the largest number of generic and 
specific types peculiar to China are met with in Sre eh ucn koremost 
imong these is the great panda ( 'telmopus weldnoleutwi) rejircscnt 
lug a ge nus by itself, probably related to liears and to the tnn i>anda 
( iffiurui), the latter of which has a loe<il race in bre chutn Next 
come the snub nosed monkeys {Rhinopitlucus), of which the typical 
species IS a native of bre chuen while a second is found on the upper 
Mekong, inel a lhir<l in the mountains of central China in the In 
scrbvora the swimming shrew {Neitogale) foittis another generic type 
peculiar to See chuen, which is alsei the sole habitat of the mole like 
bcapiocfitrus, of Uropstlns, near akin to the Japuiese Vrohuhus, of 
beaptonyx, which connects the latter with the moles (Talpa) and of 
KeoUtrants, a relative of the Malay rat shrews (Gy tntiura) Here also 
may be me ntionrd the raccoon dog loi ming tl e subge nus Ny ciereutes, 
common to China tind Japan 1 hi Himalayan black and the M.iliy 
beir have each a local race in bze eh ucn, when the long liaiied 
Fontanicr s cat (Felts irtsHs) and the libet cat (F scripta) connect 
Indo-Malay species with the American ocelots, while the bay cat (F 
temmtncki) , a Malay type, is represented by local forms in S/c-cli uen 
and Fu chow The Amurland leopard and Manehui lan tige r likcw isi 
constitute local races of their respective species 

Among rurmnants, the bze chuen takm represents a genus (liudOf 
cos) found clsewheie m the Mishmi Hills and Bhutan, while serows 
(Nemorhaedus) and gorals (Uroitagus) allied to Himalayin and 
Burnio Malay types abound fhe Himalayan fauna is also repre 
sented by a race of the Kashmir liangul deer Of other deer, the 
original habitat eif Pere David s milu (Elaplmrus), formerly kept in 
the Peking park is unknown Ihe sika group which is peculiar to 
China, Japan and Formosa is represented by (.eit us hortulorum in 
Manchuria and the srnalleir C manchuncu'i and stka m that province 
and the Yangtsze valley while musk deer (Moschus) abouml in 
Kan suh and Sze chuen The small water-deer (Hydropotes or 
Hydrelaphus) of tlio \angtsze valley repre-sents a genus peculiar to 
the country, as elo the three species of tuftnl deer (I laphodus) 
whose umteel range extends from Sre-ch uen to Ning-po and I chang 
Muntjacs (Cervulus) are likewise very eliaractenstic of the country, 
to which the white-tailed, plum -coloured species, like the leuasscrim 
C crtwfrons, are peculiar The occurrence of race* of the wapiti in 
Manchuria and Amurland has been already mentioned 

To refer in detail to the numerous forms of rodents inhabiting China 
le impossible here, and it must suffice to mention that the flying 
squirrels (Pteromys) are represented by a large and handsome species 
in Sre-ch uen, where is also found the largest kind of bamboo rat 
(Rhtzomys)^ tiu other species of which arc natives of the western 
Himalaya and the Malay countries Dw'arf hamsters of the genus 
CncrJulus arc natives of the northern provinces In the extreme 
south, in Hoi nan, is found a gibbon ape (Hylobale’i), while langur 
(SemncpUhecus) and macaque monkeys (Macacus) hkeWise occur in 
tlic south, one of the latter also inhabiting bze ch uen 

lo give an adequate account of Chinese ornithology would require 
space many times tlie length of tins article The gorgeous mandarin 
duck (Atx galenta) has already been mentioned among generic types 
common to America In marked distinction to this is the number of 
species of pheasants inhabiting north western Cluna, whence the 
group ranges into the eastern Himalaya ^mong Chinese species are 
two of the three species of blood pheasants (Ithagenes ) , two tragopans 
{Cenomts or Tragopan), a monal (LophophorusV three out of the five 
species of CrossopMunt , the other two being Tibetan, two kinds of 
Pucrasta, the gorgeous golden and Amherst's pheasants alone repre- 
senting the genus Chrvsolophus, together witli several species of the 
typical genus Phastanw; among vhich it will suffice to mention the 



FX.ORA] CHINA 17 1 


luiUig UiJtd ^ Ihc HjinnaUy^n Uamboo-p^rtmlgcs {Bant- 

biisuola) have aJs>0 a Chmcac rt prcbuitaiUvc llic only other large 
hird that can be incationed is the Mapchynan crane, inisnatued 
Grits japonensis Pigeonb include tlie peculiar 'iiibgenus Dendroteron 
wtule among smaller birds vvafbleis lits and finches, ail of an 
Eastern Jlolajictic tyijx tonatrliite the oommon clement in the avi 
fauna Cittlc would be gamed by naming the getura, peculiar oi 
otli« ru isc 

■China has a few peculiar tyjies of freshwater tortoises among 
which Ocadta ismensis represents a genus un'known elsewhere while 
there IS also a species of the otJiw^visc Indian genus Damonta The 
Chinese aUigatoi Jlitgaior stnensts has been alicady mentioned 
Among lizards the genera Plestwdon, Mahuia 1 achydromus and 
Gecko of which the two latter arc very characUristic of the Oriental 
region range through China to Japan , and among snakes the Malay 
python {Python rettoulatus) is ^ewisc Chinese Ihe giant sala- 
mander {Crvptobranchui oi Megalobatraohus moAtmus) repKsents, 
as mentioned above i type found elsewhere only ui Noith Ameri^'a 
uhUo Hynol lus and Onvchodacfvhts arc peculiar gmcric types of 
salimanders Among hshes it must snthce to rtfei to the sjioon- 
lieaked sturgeon (Psephurus.) of the Yangtaze-kiang and the numerous 
uiembeib of the carp family to be found in the rivers of China From 
these nitiVL eaxp the Chinese have produced two higlxly coloured 
brei ds the gohlfish and the tele scope eyed caq> 

Among the invci-tefir ites special me ntion may be made of the great 
ailanthns silk moth {‘Ittaius i\ntkta) of northern China anel Ja])an, 
and also ot its Manchni lan relative -1 pi rnyi while it ni ly be adde el 
that tile elomesticated silkworm {Bombw mon) is gtncially 
believed to be of Chinese ougin although tins is not certain Very 
eliir letciistic of China is tlx abunci intc of ii indsoine ly coloured 
swallow Uiled butterflies of tho family Papiltonidcu Ih* Chinese 
leerme s (Coccus sttunsi';) ib also woith itK ntion, on iceount ot it 
>ulchng was Vs le gaids land and fre sliwater snails ( hiiia evhibits 
i marki d simil int> to Si im and India tin two groups m which tlic 
( him sc provim i displ iv s de cidcd pc ciiharities ot its o cn be ing Hehx 
(in the wifkr sense) ind C laustha ilure in for mstaiiee neatly 
half A bcorc ot subgemrv of Helix whose hi aeUiuarlerb are Chinese, 
while among tlicse foims with binistral sheills ut reutivcly eommon 
Ihe genus Clauiiha is remarkable on account of ittaming a sccoiiel 
I entn of development m China whetc its hnest species rcfetable to 
several subgentia occur ( arnivotous molluscs iiielndc a |Kruhar 
lug (Rath >uisia) inel the shelled genera Lnnea ami Stn Maxis In 
tlie wcbte rn pioviiue s species of Buiumnus aie abunel ml anel in the 
opercnl ite group Hi udeta forms a peculi ir type akin to Heluina but 
w ith internal foldings to the she ll 

Lastly it has to be mentioned that the waters of the Aangtsre- 
Kiang ire inhabiUel bv i small jelly lish or medusa (I imnoiodmm 
* awaii) near ikin to L souiitbn sshieh was dibcovcred m the heit- 
hoiise tanks m the Bot inn al l« irdcns m the Regent s Bark London 
blit whose leal home 1 prob ibly the Vmozon (R L *) 

J l( ca 

riie vegetation of China is extremely nch no fewer than gooo 
sptacb of flowering plants having ibeen already enumerated of which 
n< irl/ a half are cndeiiue oi not known to occur elaewherv Whole 
ptovinces are as yet only pirtially explored and the total flora is 
e btimatcd to coinpri e ultimate ly la ooo spe.cicb Chini is the con- 
tinuition castw ird of the great Himalayan mass miinorous ohams of 
mountains running irregularly to tlie sea-board Thousands ot deep 
uairow valleys form isolated oi'eas where peculiar spiecies have been 
e \ olved 1 hough the greater part of the country lias long ago been 
cleared of its primeval forest and submitted to agriculture tliere still 
rein un some extensive forests and countless small -woods m which 
the original flora is w e 11 pn served Towards the north the vegetation 
■IS palaearctic and ditters little m its conipositum from that of 
Germany Rubbia and Sibeiu fhe flora of the western and central 
provinces is closely idlu el to that of tlic HimaUiyas and of J ipan 
while towards the south this element mingles with species derived 
4rom I ndo China Burma and the plain of Ilindostan Above a certain 
ek vation dccurcasmg with the latitude but approximately 6oeo ft in 
the Yangtbzc babin there exist m districts remorte from the trattic of 
the great rivers, extensive forests of conifers, like those of Central 
Eiiiofu m character but with diflerent species of silver -fir larch 
spruce and Combran pine Below this altitude the woods are com 
po-,ed of deciduous and evergreen broad-leafed trees and shrubs 
mingled together in a profusion of species Pure broad leafed forests 
of oiiL or two specie s arc rin thou^ sm ill woods of oak, of alder 
ind of birch arc oocasionallv seen There is nothing comparable to 
the -extensive lieech forests of Europe the two species of Climese 
beech being sporadic and rare trees The heaths CalUma and Frtca 
which cover great tracts of barren sandy land in Europe arc absent 
from China where the Lncaceous vt getation is made up of numerous 
species of Rhododendron which often cover vast areas on the moun- 
t vm slopes Pine forests occur at low levels but are always small m 
ex+i nt 

The appearance of the vegetation is very different from that of 
the Unite<!l States which is comparable to China m situation and in 
extent Though there are 6o species of oak m China many with mag 
nificent foliage and remarkable cupules the red oaks, socharacteristu 
of North America with their bristle pointed leaves turning beautiful 


cok)iur> in autumn, aie quite unknown lire great couftrous lorcst 
west of the Rocky Mountains has no analogue m China, the gigantic 
and preponderant Dongla hr being absent wluk the giant Sequoias 
are represented only on a small maIc by' Crvptomena, which attains 
half tneir iKigtit 

iCertain remnants of the Mux^tne flora wJuch liavf tlisapiv ared 
from Europe art still touspituous n (f iinilar in North Vninii i and 
Chma In Ixith regions there irc stvn il sptiies of Magnolia one 
'xpccic’ic&choi Liriodendron, Liquidamha-r ind Sassafras andennous 
genera like Nyssa, Hanianuilis Decmuaria and (lymuocladiis Tlu 
swamps of the south-eastern statts, in wjxieh till snivue the once 
widely spread faxodittm or deciduous cypress ire umtatid oi a 
small scale by tlu marshv banks ol rivtrs neai Canton which are 
ilad witji Glyptostiobus, the w iti r pmi of tlu ( lnn< e Pseudo- 
lartx, Lunutnghtmia aiul Keleleena arc tomferoiis genera pecuhar to 
China which have beeonit oxtim t elsewlivrt The most remarkahk 
tree m China the only sure iviiif, link betwieen ferns .and conifers, 
(itnkgo btloba, has only Isetii seen in ti mplc garekiis but may (xcur 
wild m sonu of the iinexploreil provinces Its k ivos liave beteii 
found in tlu tertiary Ixds of tlu Isle of Mull 

Most of tlu Lurc>iHA)i gfiuri occur in (lima though there are 
curious exceptions liki the plant tree and the wJiole familv of the 
( is/aceoc, whiehehaiaeterizi the pecuhar >w oiju is of the Mediterranian 
1 ( gion The rhoelodendroiis, of w hieh only four sp( t u s are I iiropcan, 
hiv< their headquartt rs m C hma numbering i yo sptcn s virvingm 
size from immature shrubs 6 in high to tall trees / v smiat/wa, 
Primula < Ittnaits, Kubus and ( entiana have < aeh a Juindreil sjx eus, 
• xtraordinariR viri ible m h ibit in si/e and in colour of tin (lowi rs 
Mae krns are ecjuallv polyanorpluc numbciing 400 ^ccus and 
I lu hiding stringc g<iuri like Ut hangiopitris and Cheiropteris, 
'1 tknown elsewhere Mmit jo specie's ot bamljores nivi been di 
Imguished the one with i square stem from Bu kien 1 th' most 
curious 

Vnth i great wealth of lx lutiful flowering shiubs and h» rb ace oils 
plints the Chinese at an e irlv period Ixh amc kilksl Jioitieiiltunsts 
lilt empeier \Vu Ti established m iii Be a botanic garden at 
< h ang ll into wKuh rare plait were introdiKcel from the west 
Old south Man\ gatekn varieties originated ii ( lu m Ih 
( hrjsanthemum perhaps the mo-t variable of ciiltiv ^ ksHloi trs is 
eknved Ireuntwo wild sjKCies (sm ill md meonsnu lums pi u t ), an<l 
IS mentioned m tlu nuuntfiniuse classics VVa owe to th< skill of 
the Chinese nianv kiiul of loses hhes eanullias md jitonjcs aiul 
have introduce cl from Cluna some of tlu most ornim<nlal i>lants in 
our gardens, as ILivfmm Dnrvilla Kirna Iiu-ar il/tn I>tut’’ia 
I'lnnula sinensis, Hcmerocallis, eS-c ihe jx^acli and sever il or-'ngc 
lie natives of China 1 lu varnish tree [Rhus iirnut/eia) Irom 
n Inch lacepicr IS obtaim d the tallow iuc (Sabi tint sehtfcruiii) tin 
vv ite miill)trrv on w huh silkworms arc fed and the u a plant were 
ill first utilized In tlu Cliiuse Ihe Chinese hive also nuuurous 
inediein ll plants of which ginseng and rlmbarh irc be t known 
\earl all our vegetable and eereak have the ir counterpart in Clim i 
where there are numerous vatictus not vet mlrodueexl into Luropc 
thougli some, like the Soy bean ire now ittraclmg grcil attention 

(A Hr*) 

VUTHORITIFS — L Richard (S J ) (uxygraphie de I enipirt de Chine 
(Sh inghai, 1005) -the first sv tematic account of ( hm i as i whole in 
mod“m times The work enlarged revised and trinslalexl into 
English bv M Kcnnillv (S J) was reissued in reios as Richards 
( omf’rehensti e C'ograph\ isf the Chinese Empire and Dependencies 
1 his Is the stand ard authontv' for the country and gives for each 
section bibliographical notes It has been used in the revision of the 
present article V ihiable mformation on northern, Central aiul 
we stern China IS furnished by Col C C Manifold and Col A W s 
WiugaU in the (if og Journ vol xxiii (i<>o|) and v ol xxix (1007) 
Consult also Marshall Broomhall (ed ) The Chinese Cn^re a 
Gnmal and Missionary Surrey (London 1007I B Willis F Rlack- 
w elder and others Reseanh in China vol 1 part 1 Descriptive 
Topography and t ccilogv ” part 11 “ Petrography and Zoologv 
anel Atlas (Washington, Camegic Institution, reio6 1007) Fortuvs 
and Hemsley', I numeration of Chinese Plants, in Journ 
Ltnnean Soi (Bot) vok xxiii and xxxvi Bretschiu ider History 
of European Botanical Discoveries in China E Tiessen, China das 
Reich der acht-ehn Provinzen, Teil 1 ‘Die allgemcmc Ceogrvphie 
dcs Landes (Berlin IQ02) and The China Sia D rectory (published 
bv the British Adniiroltv), i valuable guide to tlu coasts vol 11 
(5th ed , nyo6) deals with Hong Kong and places south tlu reof, vol m 
(}th cd , 1906 supp 1907) with the rest of the Chinese coast, vol 1 
(5lh ed IQ06) treats of the islands and straits m the S W apjiroach 
to the Chma Sea Much of China his not been siirvevcd but eevn- 
siderabk progress has been made since reioo Ihe 4 tins of the 
Chinese Em pit e [} ondon inoS) a good general atlas which hov\(ver 
has no hill shading gives maps of each province on the scale of 
I y 000 000 1 lu preface contains a list of the host regional maps 

J he Journal of the China Branch of the Royal Astatic Soiteiy eem- 
tams papers on all subjects relating to Chma 

II The People 

China ii> noted for the density of its population, but no accurate 
statistics are forthcoming 1 he prov ince of Shan-tung is reputed 
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to ha^ e a population of 680 per sq m The provinces of central 
China, m the basin of the \ angtsze-kiang— namely Sze-th'uen, 
Uti-pch, Ngan-hui, Kiang-su and Cheh-kiang — contain 
J/on**^* probahiv a thud of the total population, the densitj 
of the people in these provinces being rtprcsen^^cd 
as from 490 to 310 per sq m Ho-nan, which belongs partlv to 
the basin of the Hw ang-ho and partly to that of the \ angtsze- 
kiang, as ell as the L coast provinces of Fu-kien and Kwang- 
tung, arc also densely peopled, Ho-nan being credited with 520 
persons per sq m , Fu-kicn VMth 490 and Kwang-tung with 
about 320 

the Chinese go\(inmciit prints from time to time in the Peking 
Gazette returns of t)ie population made by the various provincial 
authorities 1 he method of numeration is to count the households, 
and from that to make a return of the total inhabitants of each 
province There would be no great ditfieulty in obtaining ftirly 
iccuriU returns if sufheient earc were tvken It docs not appeal, 
hovKver th it much caie is t iken Mr L H Parke r published in the 
statistical Society s Journal for March i8ijo tables t’^mshted from 
Chinese records giving the population Irom year to year between 
1651 and i8bf) 1 hese tables show a gradual rise, though with mane 
fluctuations, up till 1851, when the total popnlition is stated to be 
432 millions Trom tliat point it cP creases till i860, when it is put 
down it onh 2O1 millions Hie Chinese Impend Customs put the 
total peiind ition of the empire m lyoo at 438,214 000 and that of 
China preiper at ^07, 253, 000 It has Ix-en held by scveial incpurers 
that the e figures are gioss over estimates Mr Roekmll, Vmencan 
minister at Peking (i<)05-i<>oy), after circful iiuiuav • eoncludcd 
that the inhibitants of Chin i proper did not exceed, m i‘>04, 
270,000,000 Clhet competent authorities arc luehueel to accept 
the round figure of 400,000,000 is nearer the acciuate number 
Eleven cities were credited in icyo8 with lietwecn 500,000 and 
1,000000 mh dutants eaeli, and smdlei cities are veiy numerous, 
but the population is predominantly rurvl In addition to the 
Chinese the ])opulation includes a tiuiiiIhi of abonguiil rices such 
as the Lulos I' ), tne Miaotsze {q v), the Ikias of Kwei chow and 
Kw ing SI, the Ilakka, found in the south-east pren nice ■>, and the 
Hoklos ot Kw xng lung province** The Maiiehus resident in China 
ire estimited to number } 000,000 \eeoidmg to the imperial 
Customs vuthorities, flic number of foieigncrs resident m Cliir i in 
ido8 wa-> 09852 Of Uitse 44,143 were Japanese, 9520 Russi in 
004 y British 5037 f cimau, 35^5 American, 3353 Portuguese, 2020 
French 554 It dun and 282 Belgian 

Ihc Chinese aic i colonizing lace, and in M inehuna, Mongolia and 
luikt stall they have brought evtral distiicts umler cultivation 'n 
p . the legions where they settle they become the dominant 

^ ice— thus southern Minchuna now dilfcrs little from a 
° province of China proper In Indo-Cluna, tlie Malay 

Peninsula and throughout the Fai East Chinese arc numerous as 
tirmtrs, Uhourers and tiadcrs ui some places siith as Singapore 
rhmtse in imoiig tlic pnncipil men hauls Ihis loloiiuiiig spirit 
IS jirobibly due more to the enterprise of the people thin of the 
lie nsity ot the population There we re C hinese scltlemcnts at places 
on the cast coast of Africa before the loth century v D following 
the eliseovcry of gold 111 California there was from 1850 onwaids a 
laigcemigiation of Chinese to that state and toother pirts of America 
But m 1879 Chinese exclusion acts vyere passcel by the Unitcel biales, 
in exinipk feillowtd by Australia, wheie Chinese immigration was 
also held to be i puolie eiingtr Can id i ilso aelopteel the policy 
of excluding Chinese, but not before there had been a eonsidtrabh 
inimigr itioii into Brilisli Columbia Two factors, i racial and an 
economic ue at work to bring about these measure of txelusion 
As inelcntured labourers Chinese have been employed in the West 
Inches South America and other places (see Coolie) 

In addition to several million Chinese settlers in Manchuria, and 
smallci numbers in Mongolia, Turkestan and Tibet it was estim ited 
m H)oS (hit tliere were over c^, 000, 000 Chinese resident beyond the 
empire Of these 2,250 000 were m Formosa, which for long formed 
a part of Uie empire, and ovc r 6 000,000 in neighbouring regions ol 
\sia and m Picilic Idands In the West Indies (chiefly Cuba) th< 
number of Chinese was estimated at 100,000, m South America 
(Brazil, Peiu and Chile) at 72 000 in tlie United Slates at 150,000,111 
Canada at 12,000, and in Australia and New Zealand at 35,000 
there arc comparatively few Chinese in Japan (if Formosa be ex 
cepted) lud Korea The numbci is given m 190S as 17,000 m Japan 
and 1 1 000 m Korc i 

Social T tfe 

The iwakening of the Fast which has followed the Russo- 
J ipancse War of 1904-5 has aflferted China also It is too soon 
to sav how f tr the influx of F uropcan ideas w ill he tble to modify 

* See \\ \V Rockhill, Inquiry into the Population of China 
(Washington loop 

" For a bibhogiaphv of worlvs relitmg to the aboriginal races of 
China See Richaid s Comprehensive Geography of the Chinese Empne 
(1908 ed ) pp 371-373 


the immemorial customs and traditions of perhaps the most 
conservative people in the world , but the process has begun 
and this fact makes it difficult to give a picture of Chinese habits 
and customs which shall be more than historical or provisional 
Moreover, the difficulty of presenting a picture which shall be 
true of China as a whole is enhanced by the different character- 
istics obseivable m various regions of so vast a countiy The 
Chinese themselves, until the material superiority of Western 
civilization forced them to a certain degree to conform to its 
standards, looked doivn from the height of their superior culture 
with contempt on the ‘ Western baibanans” Nor was their 
attitude wholly without justification Their civilization was 
already old at a time when Britain and Germany were peopled 
bv half-niked barbarians, and the philosophical and ethical 
principles on which it was based remain, to all appearance, as 
firmly rooted as ever That these principles have, on the whole, 
helped to create a national type of a veiy high order few 
Europeans who know the Chinese well would deny The ( hinese 
are naturilly reserved, earnest and good-natured , for the 
occasional outbursts of ferocious violence, notably against 
foreign settlements, art no index to the national eharacttr 
There is a national proverb that “ the men of the Four Seas are 
all brothers,” and even strangers can travel through the counln 
without meeting with rudeness, much less outrage If Hu 
thmese tharacter is inferior to the Europe in, this inferiority lies 
m the fact that the Chinaman’s whole philosophy of life dis- 
inclines him to change or to energetic action He is industrious , 
but his industry is normally along the lines marked out by 
authority and tradition He is brue but his courage do(s 
not naturallv seek an outlet in war The jealously exclusive 
empire, into which in the 19th century' the nations of the V est 
forced in entrance, Wvas organized for peace , the arts of w ir had 
been all but forgotten, and soldiers were of all classes the most 
dcspisi d 

Ihe whole social ami politic il org iruzation of the Clum sc is based 
m a far moic ic il sense than m the W cst, on the f imily I he supreme 
duty is that of the child to its parent , on this the whole Chinese 
moral sysUm is built up Filial piety, according to th' leaching of 
Confucius, IS the very foundation of soeu ty He nation itself is 
but one gu it f imilv, and the authority ot the government itscll is 
but an extension of the paternal authority, to which all its clii'drcn 
are bound to y It Id implicit obedit nee 1 he west' rn idea of the hbtily 
and dignity of the imiividual as distinct from tlu community to 
which he btlongs, 13 wholly alien to the Chinese mind Ihc jiohtieil 
unit m China is not the individual but the family, and the father of 
the family is supposed to be responsible for the qualities and views of 
all his kin He is rewarded for thtir virtues, punished for then 
faults , the deserts of a son ennoble the father and all his anccstois, 
and conversely his crimes disgrace them 

An outcome of this principle is the extraordinary importance m 
C hma of funeral rites, especially in the case of the father The eldest 
son, now head of the family or, failing him, his first-boin 01 adopted 
son, hxes one of the three souls of the dca I in the tablet commemor 
almg his virtues, burns incense to his shade, and supplies him with 
paper money and paper representations of everything (clothes, 
scivants, horses) that he may rcipure in his journey to the othei 
vvO"ld Mourning lasts for three yeais, during which the mourners 
wear white garqients and abstain from meat, wine and public 
gatherings Custom, too, dictates that wherever the Chinairan may 
die he must be brought back for burial to the place of his birth one 
of the objects of the friendly societies is to provide funds to charter 
ships to transport home the bodies of those who have died abioad 
Annually, m May, the white clad people stream to the graves and 
mortuary temples with flowers, fruit and other offerings for thi 
dead Christian missionaries have found m this ancestor worship 
the most serious obstacle to the spread of a religion which teaches 
that the convert must, if need be, despise his father and his mothei 
and follow Christ 

The same elaborate ceremonialism that charaetenzes the Chinesi 
funeral customs is found also in their marriage nte and the lules ot 
their social intercourse generally Confucius is reported to have said 
that all virtues have their source in cticjuette, ’ and the due 
observance of the ceremonial' (li) m the fulfilling of social duties 
IS that which, m Chinece opinion, distinguislies civilized from bar- 
b irons peoples The Boaid of Rites, one of the depaitments of 
the central govirnracnt, exists for the purpose of giving decisions in 
matters of etiquette and ceiemony As to marriage, the rule that the 
individual counts for nothing obtains here m its fullest significance 
The breeding of sons to cairy on the ancestral cult is a matter of 
prime importance, and the marriage of a young man is arranged at 
the cailtcst possible age The bride and bndegroom have little voice 
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111 the matter, the match being arranged by the parents of the 
partie'5 , the lifting of the bride’s veil, so that the bridegroom may 
see her face, is the very last act of the long and complicated 
ceremony 

In the traditional Chinese social system four classes are dis- 
tmguibhed the literary, the agricultural, the artisan and the 
trading class Hereditary nobility, in the Luropean sense, scarcely 
exists, and the possession of an hereditary title gives in itself no 
special jirivilcges Official position is more highly esteemed than 
birth and the bureaucracy takes the place of the aristocracy in the 
west There are, nevertheless, besides personal decorations for 
merit, such as the yellow jacket, five hereditary rewards for merit , 
these last only for a fixed number of fives A few Chinese families, 
however, enjoy hereditary titles in the full sense, the chnf among 
them being the Holy Duke of \en (the descendant of Confucius) 
The Imperial Clansmen consist of those who trace their descent 
direct from the founder of the Manchu dynasty, and are distinguished 
b> the privilege of wearing a yellow girdle collateral relatives 
of the imperial house wear a red girdle Twelve degrees of nobility 
(ill a descending scale as one generation succeeds another) are 
conferred on the descendants of every emperor, m the tlurteenth 
generation the descendants of emperors are merged m the general 
population, save that they retain the yellow girdle I he heads of 
eight houses, the Iron-capped ’ (or helmeted) pnnees, mamtun 
their titles m perpetuity by rule of primogeniture m virtue of havmg 
helped th« Manchu in the conquest of China Impend princes 
apart, the highest class is that forming the civil service (bee also 
§ Government and 4 dminutration ) 1 he jieasant class forms the bulk of 
the jiopul ition The majority of Chinese are small landowners their 
standard of living is very low m comparison with Luropean standards 
I Ins lb 111 p irt due to the system of land tenure A parent cannot, 
even if he wished to do so, leave all lus lanl to one son There must 
be substaiitiallv in equal division, the will of the father notwith- 
stinding As eaily marruges ami Urge families are the rule, this 
jjroccss of continual division and subdivision has brought things down 
to the irreducible uimimum ui many places Small p itches of one- 
tenth 01 even one twentieth of an acre are to be found as the 
estate of an individual landowner, and the vast majority of holdings 
run between one and three acres With three acres a faunily is 
deemed very comfortable, and the possession of ten acres means 
luxury 

Ihe only ela s winch at all resembles llu tenil< "lal magnates of 
other countries is the class of letired ollieids Ihe wealth of an 
ollieiil 1 j not lufrcquently invested in land, and consequently there 
an ill most provinces several families with a country seat and the 
usuvl msignu ol local rank and mfluence On the decease of the 
heads oi founjcis of such families it is eonsideteil dignifieil for the 
sons to hvi together, sb wmg the lents and profits m common Ihis 
is sometimes eoiitinueel for evcial g( iiciatioiis, until the countiy scat 
becomes in agglomeration of households and the family a sort of 
cl in A family of thij kind, with literary tiaditions, and with the 
me ms to educate the young men, is const intly sending its scions 
into the jiublie service Ihcse m turn bung their earnings to 
swell the common funds, while the rank and ehgiiitv which they 
may earn add to the imiiortance and staiicUng of the group as a 
whole llu members of this class are usually termed the literati oi 
gentry 

The complex charictei of the Chinese is shown m various ways 
Side by side with the reverence of ancestor the law leeogiuzes the 
right of the parent to sell his ofisprmg into slavery and among the 
peior this is not an uncommon practice, though m comparison with 
the total population the number of slaves is ti w The kidnapping of 
children for sale as slaves is carried on, but there is no slave raiding 
I here aie more female than male slaves the descendants of male 
slaves acquire freedom in the fiftn gent-iation While every Chinese 
man is anxious to have male children, girls are often considered 
superfluous 

1 lu position of women is one of distinct mfenontv a woman is 
alwivs subject to the men of her family —before marriage to lur 
fathir, duiiiig marnagi to her husband, in widowhood to her son 
these states being known as the three obediences Sons who do 
not, however, honour their mothers outrage public opinion Polygamy 
is tolerated, secondary wives being sometimes provuled by tht 
first w ife when she is growing old Secondary w ives are subordinate 
to first wives wife miy be divorced for anv’^ one of seven reisons 
1 he sale of wives is piactised, but is not recognized bv liw Women 
ot the upper classes are treated with much respect The home of a 
Chinese man is often in reality ruled by his mother, or by his wife is 
she ajipioaehes old age, i slate held m veneration Chinese women 
frequently prove of c xcelletit business capacity , and those of lugh 
rank — as the recent lustoiy of China has conspicuously proved— 
exercise considerable influence on public affairs 

Deforming the feet of girls by binding ind stopping their gre>vvth has 
been common foi centuries Ihe tottering walk of the Chinese ladv 
resulting from this deformation of the feet is the admiiation of her 
husband and friends Foot binding is praetised bv rich ind poor m all 
paits of the country, but is not universal In southern and western 
China Hakka women and certain others never have their feet bound 
it has been noted that officials (who all serve on the itnurarv system) 
take for secondary wives natural-footed women, who are frequently 
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slaves ^ Every ehild is one at birth, and two on what Europeans 
call its first birthday, the penod of gestation eountmg is one year 

In their social intercourse the Chmese are polite and ceremonious 
they do not shake hands or kiss, but prostrations (kotowing), salu- 
tations with joined hands and congratulations are common Thty 
have no weekly day of rest, but kexp many festivals the most im- 
portant being that of New Years D ly Delits arc sujqioscd to be 
jiaid before New Year s Day begins mil for the occasion ne s clothes 
are Ixiught Other notable holidays are th< h estival of tlu First 
Full Moon, the Feast of Lanterns and the 1 1 stival of the Dragon 
Boat A feature of the fcstivils is the employment of thousamU 
of lanterns made of p iper, covered with landscajii s and other scenes 
in gorgeous colours Ol outdoor sjxirts kite flying i-, the most 
popular and is engaged m bv adults shuttle -cock is aPo i iavounte 
game while cards and dominoes are indoor amuscmints Ihe 
theatre and manoiiette shows an largi ly patronized 1 he habit of 
opium smoking is referred to elsewhere tobacco smoking is gi ueral 
among both sexes 

Except m their head-dress and their shoes little distmclion is made 
between the costumes of m« n and womet ’ Both sexes wear a long 
loose jacket or robe which fits closely round the neck and has wide 
sleeves and wide short trousers Over the robe shot ter jackets — 
often sleeveless — are worn, aecordmg to the weathci For winter 
wear the jackets are wadded, and a ( hiiiaman will speak of a 
three, four or six coat cold day V man s robe is gi nerally longe** 
than that of a woman Petticoats are worn l>/ ladu s on reremonial 
occasions and the long robe is removed when in th( houst It is 
consielered very unwomanly not to wear trousers and very mdeheatc 
for a man not to have skirts to his coat No Chinese worn in ever 
bares any part of her body in public —even the hands are concealed 
in the large sleeves — and the evening dress of European ladies i^ 
coiisKlcred md< licate but Hakk i women move alxmt frei Iv w ithout 
shoes or stockings A Chinese man will, however, m w 11 ni w< it her 
often stnp naked to the w ust Coolies frequently go bale legg< I 
they use sandals made of rope and jiossess ram-eoats made of p ilm 
lewes Ihe garments of the poorer el isscs are made of cotton 
pc lerally dy eel bine VVealthv people have then clothe s made of silk 
Skirts and j ickets are elaborately embroidereel I ostlv furs and fur- 
hned clothes are mueii prized, and many wealthy ( himsf have fiii^ 
collections of furs Certain colours may only be used with olliei il 
permission as denoting a definite rank or distinction e g the vellow 
jacket 1 he colours useel h irmonize — the contrasts m colour st'en 1 1 
the clothes of Europeans is avoukil Dark purple over blue are usual 
t olour combinations Ihe moummg colour is white Comi ion shoe^ 
aic made of cotton or silk and have thick felt soles all officials wear 
boots of satin into wh eh is thrust the pipe or the fan — the littei 
e in led equally bv men uid women The fan is otlnrwise stuck at 
the back of the neck, or attached to the girdk , which mav ilso hold 
the jmrsc watch snuff-box uid a pair of choji sticks 

I ormerly ( hitiese men let their h ur gro \ sufficientlv long to g ither 
It m a knot at the top Oii the conquest of the countrv bv the Mancliu 
they were compelled to adopt the queue 01 pigtail which often 
artificially lengthenexl bv fht employment of silk thread, usu ilh 
black 111 colour Ihe front part of the head is shiv eel \s no 
Climesc dress their own hair, barbeis are numerous ami do i thru itig 
trade Women do not shave the head nor adopt the queue Men 
wear m gener il a close-fitting cap, and the peas ints laige stravi hat^ 
Circular caps larger at the crown than round the lu ul and with an 
outward slope are worn in winter by mandinns, coiiital straw hits 111 
summer Women h ivt elalnirate he id ornaments, decking tlieir hin 
with artifici il flowers butterflies made of jade gold pins md pearls 
Ihe faces of Cluiu se I idles are habitually rouged, their cvebrow^ 
p iintcd Pearl or be id necklaces are worn lioth by me n and women 
Officials ind men of Insure let one or two finger naiK grow long ind 
protect them with a metal ease 

Ihc staple food of the majority of the Chinese m the south ind 
central provinces is rice in the northern provinees millet as well 
as rice is much eaten In sejiirite howls are plieeel morsels of pork 
fish, eluckeii, vegetabh s anel other relishes Kiet-flour, bean meal 
macaroni and slidl fish are ill largely used Hour balls cooked 111 
lugar are esteemed Beef is never eaten but Mahomnieil ins eat 
mutton, and there is hardly any limit to the things the Chine s< use 
as food In Canton dogs which have been spen Uly fed are in ai tiele 
of diet Eggs are preserved for years in a solution of salt luiie and 
wood-ash, or m spirits made from rice Condiments are highly 
jmzed, as are also preserved fruits Special thine st duhes are 
soups mide from sea slugs and a glutmou-> substance found m 
certain birds nests ducks tongues sharks fins, the bram'^ of 
chickens and of fish, the smews of deer and of whales fish with 
pickled fir-tree cones, and roots of the lotus lily \ kind ol beer 
brewed from net is a usual drink samshti is a spnit elistilled fioni 
the same gram and at dinners is served hot m small bow K Lxcclloiit 

* Evidences of the sotiil changes taking pi ice in China are to be 
found in the strong movement for the education of girls and m thi 
formation of societies undei ofhtiil patronage to prt vent the bind- 
ing of women s feet 

It must be remembered that there is great \anctv in the 
costumes worn in the v anous provinces Ihe particular-' here given 
aic of the most general stvles of dress 


CHINA 



174 - 

nAttve wines are made Ihe Chinese arc, however, abstemious with 
regard to alcohohe hquor-s Watei is drunk liot by the very poor, as 
a substitute for tea Tea is drunk liefore and after itieafs in cups 
without handle or saucer , the cups iro always pro\ ided w itb a cover 
Two substantial mcaK aie taken during the day — luncheon and 
dinner , tire last named at varying hours from four till seven o clock 
At dmiier a rich man will oflti Ins guest twentv-foui or more dishes 
(always a multiple of 4)yfour to six dishes being served at a time 
Food IS eaten from bowls and with chop-sticks iqv) and little 
porcelain spoons Men dune by themselves when vny guests aie 
resent, dinner parties are sometimes given by la<lie» to laches 
lunese cookeiy is cxeelkiit in the eulinar) aft the Chiiuee axe 
reputed to Ik. st'coud only to tlio 1 rtueh 

Lthnologically the Chiinse are elas.sed among the IVIknigolian races 
(in which division the Manehus are also included), allUough they 
ptesent main marked contrasts to the Mongols Ihc I vtars, 
llbetans, Jiuimese, Sljans, Manchu and other races — including the 
Arab ind lapuieso -have minglt d with the indigtnoiiis population to 
form tlie nhmese type while alifirigitial tubes stdl rc'»vt the pressure 
of absoiption by the dottwnant race {see ante, FopHMtm) Ihc 
Chinese are in fact othnieally a very mixed people, and Ihe pure 
Mongol type is uncommon among them Nlortovei, natives of 
ditfennt provinces still {iresent sinking eonkraats o«« to- another, 
and their common culLuie is probably the strongest nauonal hnk 
By some authontie-. it is hekl that the parent stock ot the Chinese 
came from the north-west, lieyond the alluv lal plain olliexs hold 
tliat rt was indigenous in eastern China IVot withstanding the 
marked dillerences lietween tin. inhabitants of ddkicnt provinces 
and even iKtvvetn those hv mg in the same province certain features 
are eon inon to the race The stature w below the average and 
seldom exceeds <y ft y in , except in the isorth Tl>e lieacl is norraaJly 
braehycephahe or round horizontally and tiro forehead low and 
narrow Ihe hire is round, the mouth large and the ehm small and 
receding Tlic clieek bones iie prominent, tlie eyes almond-shaped, 
obh(|uo upwards and outwards^ and the hair coarse lank and mva 
nahly black The beard appears laxe m life, and remains gencr 
ally scanty fhe eyebrows are straight and the ir s of the eye is 
black 1 lie nose is gt ntrally short broad and flat The liands and 
feet are disproportionately small and the body tarly inclines to 
obesity Ihe complexion varKS fioni an almost pale y« How to a 
d*rk-brown, witliout any red or luddy Imgc Yellow however, 
predominates * 

A few words may be aade<l conce mmg the Manchusi, who are tlie 
ruling ra'^e in China 1 heir ethnic aitmities are not precisely known, 
but they may be classed among tlie Lral- Altaic tubes, although the 
term Ural-Altaic {q v) denotes a linguistic rather than i racial group 
By some authorities they arc called lung tatre, * e l.xistern fatars — 
the Idtars of to-day being of true Mongol descent Manchu is the 
name idoptcd m the i yth ci ntury by on- of sevt ral tribes which 
le«l a nomadic life in Manchurti ind were known colloctivelv in the 
iith century as Nuchihs 'some authorities regard the Khiians 
(whence the Lufopean form Cathsiy) who in the nth and loth 
centuries dwelt in the upiier Liao region, is the aneestoisof this race 
It was not until the lOth etntmy that the fieopk lit came known 
generally as Manehus and obtained possession of the whole of the 
country now bearing tluir name (sto Mvnchuria) Ihev liad then a 
considerable nnxtuie of Chinese and Korean blood, but had developed 
a distinct nation ihty and kept tht ir ancient Ural-Altaic language 
In China the Manehus retained their separate nationality and semi- 
nuhtary organization It was not untd the early years of the aoth 
century that steps wire ofHciaUy takxn to obhtirate the distinction 
between th< two races The Manehus an a mon robust race than the 
inhabitants of central an<l southern China but resemble those of 
northern China save that their eyes art horizontally set They are a 
liv t ly and i nte rpnsiiig pt oplc but have not in general the intel'ectual 
or business ability of the Chinese Thty arc courteous m their 
relations with strangers The common people are frugal and 
industrious The Manchu family is generally large The women s 
feet arc unbound they twul their hair round a sih'er bangle placed 
cross wise on the top of the head Tht Manehus liave no literature 
of their Own but as the languige of the court Manchu haa been 
extensively studied in China 

AtTHORiTiEs — Sir John F Dav les, (2 vote London, 1857) , 

1- Ihe Universal Geography , \o\ \m (Lng trans ed by E t» 

Havenslein and A H Keane) E and O Rtchis VUmpire du 
milieu (Pans, 1902) bir R K Douglas Society tn China (London, 
*89S) , J Doolittle, Social Life of the Chinese (2 vote New \ork, 
1807) H A (,iles, China and the Chinese (1902) F Bard, Les 
Chtnois chez eu* (Pans, 1900) A (r Jones Desultory Lotes on 
Chine<;e Ftiquttte (Shanghai, 1900) Mrs \rchibald Little Intimate 
China (London 1899) and The land of the Blue Gown (London, 
1902) , E H Parker, fohn Chinaman and a 1 ew Others (I^ndon, 
1901) J Dyer Ball Things Chinese (Shanghai, iQoy) Cheng 
Kitung, Ihe Chinese Painted by Themselves (Lng trans by J 
Millington, I ondon, IBS')) I Richard Comprehensive Geography 
of the Chinese hmpire (Shanghai 1908) (X) 


* Richards Comprehensive Geogruph\, fee (1908 edition), pp 
3 fO 341 
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Religion 

The earliest traces of religious thought and pr ctice in China 
jioinl to a simple monotheism There was a Diyinc Ruler of 
the universe, abiding on high, beyond the ken of man 
Ihis Power was not regarded as the Creator of the 
human race, but as a Supreme Being to whom wicked- 
nesx was abhorrent and virtuous conduct a source of 
joy, and who dealt out rewards and punishments with unerring 
justice, claiming neither love nor reverence from mankind It 
a man did hrs duty toyvards his neighbour, he might pass his 
whole time on earth oblivious of the f ict that such a Power was 
in existence , unless perchance he wished to obtain some good 
or attmn some end, in m hich case he might seek to propitiate 
Him by- sacrifice and prarcr Theie ivas no Dev il to tempt man 
astrav , and to rcjoicc m his fall ncithti was there any belief 
that righteous behaviour in this world would lead at death to 
absorfution m the Deit> Fo God, und'erstood in this sense, thx 
people give the name T'len, vihich in the colloquial langti.igt 
yvas used of the skj , and when in the fiist stages of the yyritten 
character, it betame necessary to cxpiess the idea of 7 '/(?ti,they 
did not attempt any vague picture of the heavens, but set down 
the rude outline of a man Perhaps about this penod the title 
Shang Tif or Supreme Rulci, tame mto vogue as synonymous 
with T'len But although the two terms yvere synonyms, and 
both ntav he equally rendered bv ‘ God ” there is nev erthcless 
an important distinction to be obsenied, miicn as though P'ru 
and Shang Ti yyere two Persons in one substance Tten is fai 
more an abstract Being while Shang Tt partakes rather of the 
nature of a personal Ood, wliose anthropomorphic nature is 
much more strongly accentuated Shang Tt is described as 
w'alking and talking, as enjoying the flay our of sacrifices, as 
pleased with music .ind dancing m his honour and tyen as taking 
sides m warfare . whereas Tton holds aloof, wTapped in an 
imjienetrable majesty, an ignatum Pro mmixio So much foi 
rthgion in primeval days, gathered scrap by scrap from many 
sources , for nothing like a history of religion is to be found m 
Chinese literature 

Gradually to this monotheistic conception w as added a w orship 
of the sun, moon and constellations, of the fiye plineLs, and of 
such noticeable indivKlual stars as (i g ) Canojnis yyhich is now 
looked upcm as tht home of the God of Longevity Earth, too — 
Mother Earth— came in for her share of w 01 ship, indicated 
especially by the God of the Soil, .ind further distributed imong 
rivers and hills Wind, ram, heat, cold, thunder and lightning 
as each became objects of desire or aversion, were in' tstid with 
the attributes of deities Ihc various p.irts of the home— door, 
kitchcn-stovc, Courty'ard, &c — were also toiueived of as shelter- 
ing some spirit whose influence might be benign or the reveise 
Ihe spirits of the land and of gram came to mean one’s country 
the commonw'ealth, the state , and the sacrifices to these spii its 
by the emperor formed a public announcement of his accession 
or of his continued right to tlie throne bide by side with such 
sacrificial rites was the worship of ancestors, stretching so far 
back that its ongm is not discernible m such historical documents 
as we possess In early times only the Emperor, or the feudal 
nobles, or certam high officials, could sacrifice to the spirits 
of nature , the common people sacrificed to their own ancestors 
and to the spirits of their own homes For three days before 
performing such sacrifices, a strict vigil with purification was 
maintamed , and by the expiration of that time, from sheer 
concentration of thought, the mourner was able to see the spirits 
of the departed, and at the sacrifice next day seemed to hear their 
movements and even the murmur of their sighs Ancestral 
worship m CTuna has always been, and still is, worship in the 
strict sense of the term It is not a memorial Service in simple 
honour of the dead , but sacrifices are offered, and the whole 
ceremonial is performed that the spirits of former ancestors may 
be induced to extend their protection to the living and secure to 
them as many as possible of the good things of this world 

For Confucianism, which cannot, strictly speaking, be classed 
as a religion, sec CoisFuaus 
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Around the scanty uitterances oi Laio Izu or Lao taze (^9 
see also § Cbtn^se LkiereUure, §§ Philosophy) an attemi>t was made 
Ttmtatm by Liter writers to weave a scheme of thought which 
should serve to satisfv tlie cravmiM of mortals for some 
defimtesolutionof thcpurzleoflrfe Lao-Tzu bmiself had enunciated 
a critenoia wrlwchi he called Pma, or the Way, from which is decived the 
word laoisin and in his usual jiaxadoxical style lie had asserted 
that thv secret of tins W ly, which was at the beginning apparentl}' 
nothing more thin a hne of right conduct, could not no-isibly be im- 

E arted, even by those who understood it His disciples, however, of 
iter days proceeded to interpret the term m the sense of ttic Absolute, 
the First (^use, and Anally a? One, m whose obliterating unity all 
seemingly opposed conditions of time and space wen mdrstinguish- 
abl> bTended This (3ne, the source of hum in lift , was placed beyond 
tlie limits of the ^’lslhle universe , and for human life to return 
thither at death and to enjoy immortality, rt was only necessary to 
rcAne iway alt corporeal grossness by following the doctrines of Lao 
1 zu By and by, this One came to be regarded is a Axed point of 
dazzling luminosity m remote ether, around which aided forever 
and evci, m the supreme st glory of motion, the sotrls of those who 
had left tlu slough of hum inity behind them Ihtse transcendental 
notions weie tntinly corrupted at a very early date by the intro- 
duction of belief in an elixir of life, and later stilT by the practice of 
alehemistic experiments Opposed by Buddhism, \^ich n< xt bid a 
cLu n for a share in the proAts of popular patron ige Taoism rapidly 
underwent a radical tr insformation It became a n trgton, borrowing 
certaan eeremoniil, vestments, liturgies, the idea of a hell, arrange- 
ment of temples, &e , from its nvai which nval was not siow in re- 
tiumng the eomphment As Chu Hsl said, Bnddhifun stole the best 
features of laoism, Taoism stole the worst features of Buddhism 
It IS as though one took a jewel from the other, and the loser 
recouped the loss with a stoni " the present day there is not 
much to choose between the two religions, which Aourrsh pc-accably 
together \s to their temples, pucsts and ceremonial, it takes an 
e\p» rt to distinguish one fiom the other 

riieie IS no triistwortl^ information as to the exact date at which 
Buddhism Arst leiehed China It is related that the emperor Mmg 
(a D 5b-7b) had a dream m which a golden maa ap- 
pt ircd to lum, and tlus mystciious visitant was interpreted 
by the cmperoi s brother to be none other thin Shaky imuni Btiddha, 
the lar-umcd divinity of the West This shows that Buddhism must 
then have been known to the Chinese, at any late by luorsir I he 
earliest alltged appcaiauee of Buddhism m Chin i dates from 217 b c , 
when certain Sliamans who came to piosclyti/c were seized and 
thrown into prisoi The\ escaped through the nuraculous inter- 
% ention of a golden man, who came to them m the middle of the night 
lud opened their prison doors Hzu Kuan, a writer of the Sung 
(lyoaxly, nuotcs in lus 2 iing Chai Chi passages to support the view 
tJiat Buddhism was known m Cluna sonic lentuncs before tho riign 
of Ming li among otheis the follow mg from the Stn Sku Chin^ 
t hi Chih " These Buddlust writings had long been circulated far 
and wide, but disoj^eired with tho advent of the Chin dynasty, 
imdei wlueh (see § Chinese LiUralure, § Histoiy) oc„uriid the B\irn- 
ing of tlie Ifoolcs It is Uowev er, convenient to begin with the alleged 
drexm of Ming li, is it wis only subsequent to that date thit 
Buddhism became a reeogm/ed rchgiou of the ptoiile It is ccitdin 
that in A 65, a mission o*' eighteen members was despatch! d to 
Khot in to make inuuiiics on the subject, and that m 67 the mission 
leturned, bunging Buddhist wiitings and images, and accompinud 
by in Indian priest, Kashiapmadaiiga, who was followed sliortly 
iftcrwirds by another priest, Gobharana A temple was built for 
tlicse two at Lo-yang, then the capital of Chma, and they settled 
ilown to the work of translating porticns of the Buddhist senptures 
into Cbiinesc but all that now remams of tlieir work is the SOtra of 
1 oity-two Sect ons, translated by Kashiapmadanga During the 
next two hundred and Aity years an unbroken hne of foragn pnests 
came to China to continue the task of translation, and to assist in 
spreading tho faith Sucu work was mdeod entirely in their hands, 
for until the 4th century the Chinese people were prohibited from 
taking ordirs as priests but by that date Buddhism had taken a 
firm hold upon the masses, and man v^ Chinese priests were attracted 
towards India, despite the long and dangerous journey, partly to 
visit the birthiilaoo of tho creeil and to see with their own eyes tho 
scenes which had so Ared tlicir imaginations, and partly m the hope 
of adding to the store of books and images already available m China 
(see § Cltnese I literature, ^ Geographv and Tr ivel) Still, the tram 
of Indian missionaricsj movmg in tlie opposite direction, did not 
cease In 401, Kumaiaoiva, the mneteenth of the Western Patriarchs 
and ti inslator of the Diamond SAtra, Anally took up his residence 
at the court of tho soi dusant emperor, Yao Usmg In 405 he became 
State Preceptor and dicUted his commentaries on tho sacred books 
of Buddhism to some eight hundred pricsL, besides composing a 
shdstra on Reality and Semblance. Dymg m 417, his body was 
cremated, as is still usual with pnests, but lus tongue, which had done 
such eminent service during life, remained unharmed in the midst of 
the fames In the year 520 Bodludharma, or Ta-mo, as he is 
affection itely known to the Chinese^ being also called the White 
Buddlw, reached Canton, bringing with him the sacred bowl of the 
Buddhist Patriarch iti, of whicii he was tho last representative in the 
west and tht Arst to hold ofAcc in the cast Summoned to Nanking, 


he offended the emj>croc by asserting that real inerKt lay, not in works 
but solely tn puiity and wisdom combined He thirekire retired, to 
Lo-yang;, crossing the swollen waters of the Yanglsae on a reed, a 
feat wbu^ has ever since had a great iaacination for Chinese painters 
and; poets. There be spent the rest of his life, teaelnng that religion 
w' i* not to be leamt from books hut that man should seek and And 
the- Biiddilxa 10. hw own heart. I hns. Buikihism gradually made its 
way It had to meet Arat of all the bitter hostility of the iaoists 
and secondly, the fitful patronage and opposition of the court 
Several emperors and empresses were infatuated supporters of the 
faith one ev'cn went so tar as to take vows and lead the life of an 
ascetic, further insisting that to rentier full obcdiinee to the Buddhist 
commandment. Thou shalt not kill, the saenhcial aiiiin ds were to 
be made of dough Other emperors instigated by Confue an adv isers, 
went to the opposite extreme of jxirsecution closed all rtligious 
houst s, conAscated their property and forced tlic priests on.! nuns to 
return, to the w orld From about the i ith century onwards Buddfnsm 

has enjoyed comparative immunity from attack or restriiction and it 
now covers the Chitvese cmfnre from end to end The form, under 
which it appears in Cliina is to some ext< nt of local grow th that is to 
say, the Chinese have added and subtracted not a little to and froim 
the parent stock The cleavage which took jdaee uiKler Kanjshka 
ruler of the Iiulo Scythian empire about the 1st century a d , 
divided Buddhism into the- Mahayana or Gr< iter Vehicle and the 
Hmayanat, as it is somewhat contemptuously styled, or T isser 
Vehicle Ihc latter was the nearer oi tkie two to tlie Butkihism ol 
Shakyamum and exhibits rather the mystic and esotene stdt s of tin 
faith. The former which spuead northwards and on to Vcpaul 
Tibet, China, Mongolia and Japan, leaving southern imba Burma 
and Siam to its nval began early to lean towaids the deiheation ot 
Buddha as a jiersoiial Saviour New Buddlias and Bddhisatvas were 
added, and new worlds w»ere provided for tlicm to hv ^ in m ( bina 
e-specialiy, there was an enormous extension of the mvthological 
clement In fact, tlie Mahay an i system of Buddhism inspired as 
has been observed, byr a progressive spirit, but without eontradic ting 
the inner signiAcance of the teachings of Bacldh i, broadened, its scope 
and assimilated other religio plulo^ophiC'd beliefs whcncYcr this 
< ould be done to the advantage of those who came within its inAu 
ence Such is the form of this reliRion which prevails in China of 
which, however tho Chinese layman understoji^ nothing He goes 
to a temple, warships the gods witli jirostrations lighted tan/lks 
incense, a.c , to secure hiS particular <nds at the moment he m-iv 
even listen to a service thanttd m a foreign tongue ami just os in- 
compreht nsible to the pnests as to lumself lit pays his fees amt 
departs, absolntelv ignorant of tin lustorv or dogmas of the religion 
to w hich he looks for salvation in i future state \.ll soi h knovrledgc 
and thire is now not much of it is conAned to a few of the more 
cultured priesfs 

f he 7th century s t rns to hav e been notable m tht religious 
history ol Chiu 1 toirly in that century Mazdaisra or the religion 
of /oroasttr based upon the worship of Art was» uitro- ,, 
dueed into China an I in (>21 the Arst ttmple unde: thit'^®^ 
tlenommation w is buiU at Chang an m bhensi, tlicu the capital 
But the hirvtst of converts was insignilieant tht nligion laded 
to holfl its grountL, and m the qth ctnturv disapjieared aito^tthtr 

Mahommedans Arst settkd in Cluna in the \e*ar of the Mission 
A D 028, under Wahb-Abi Ixabha a maternal unde ot M ihomet, 
who wa.s sent with presents to the emptaror ^^l ihb _ 

Kabha travcllctl by sei to Canftm and thence o\(.r- ^ 

laud to Chang an, the capital w litre he was well re- 
ceived The first mosque was hu It at Canton where after several 
restorations, it still exists Another mosque was erected in 742 
but many of the Mahtmune Ians went to China mereh as traders 
and afterwards returned to their own counffy The true stock ot 
the present Chinese Mahomm dans was i small army ol 4000 Arib 
soldiers sent by the caliph ^bu Giafar * m 7^5 to aid m putting down 
i rebdliou lliese soldiers had permissioa to settle m Cdiina where 
they married native wives, and four centuries lattr with tlie 
conquests of JcngUiz IChan, large numbers of Arabs pent trated 
into the empire and swelletl the Mahommetlan community Its 
members are now ludisti iguishable &om the general population 
they are under no civ ic disabihtiesi, and are free to open mosques 
wherever they jilease so long as, m common with BudcLhist-. and 
Taoists they exhibu the tablet of the emperors sovereignty m 
some coii'picuons position 

In A i> 631 the Ncstonans sent a mission to Cluna and intro- 
duced Chnstiamty under the name of the Luminous Doctrine 
In 636 they vvere allowed to settle at Chatig-an and m staior- 

638 an Imperial Decree was issi ed stiting that Olopun, . 

a Nestorian priest who is casually menhontd is a Persian, “ *"* 
had presented a form of religion which his Majesty had carefullv 
exaanmed and had found to lx ui every way satisfactory, and that 
it would henceforth lie permissible to preach this new doetrmc within 
the boundaiies of the empire Further, the establishment of i 
moiia-stcry was authorized, to be served b\ tventv ore priest-' 

I or more thin a century after this Nestorian Christianity seems to 
have Aounshed m Chma. In 781 the famous Nestorian J iblet. 


* Othcivvise AbQ Ja far Ibn Mahommed al MansQr (s-eCsui hai E, 

C §2) 
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giving a rough outline of t)ic object and scope of the faith, was set 
up at Chaug-an (the modern Si-gin Fu), disappearing soon after- 
wards in the political troubles which laid the city in rums, to be 
brought to light again in 1625 by Father Semedo, S J The genuine- 
ness of this tablet was for many years in dispute, Voltaire, Renan, 
and others of lesser fame regarding it as a pious Jesuit fraud , but 
all doubts on the subject have now Ixen dispelled by the exhaustive 
monograph of P^re Havret, S J , entitled La Stile de St-ngan The 
date of the tablet seems to mark the zenith of Nestorian Chnstianity 
m China after this date it began to decay Marco Polo refers 
to it as existing in the 13th century, but then it fades out of 
sight, leaving scant traces in Chinese literature of ever having 
existed 

1 he Manichaeans, worshippers of the Chaldaean Mam or ManCs, 
who died about ad 274, appear to have found their way to China 
Maalcb- envoy from lokharestan 

MPism ’ •■cached Chang an, bringing a letter to the emperor, in 
which a request was made that an astronomer who 
accompanied the mission mignt be permitted to establish places of 
worship for persons of the Manichaean faitli Subsequently, a 
nurabei ol such chapels were opened at various centres, but little 
IS known of the history of this religion, which is often confounded 
by Chinese wiiters with Mazdeism, the fate of which it seems to have 
shared, also disapptanng about the middle of the gth century 

By the sect of those who take out the smew, the Chinese refer 
to the Jews and their peculiar method of preparing me it m ordtr 
Judaltm make it kosher Wild stories h.ive been told of their 
arrival m China seven centuries before the Christian era, 
after one of the numerous upheavals mentioned in the Old Testa- 
ment and again, of then hiving carried the Pentateuch to China 
'shortly aftir the Babylonish captivity, and having founded a 
colony in Ho-nan in a d 72 The Jews really reached China for tho 
fust time in tlu year a d 1163 and were permitted to open a syna- 
gogue at th( modern Kai f6 ig tu m 1164 Ihere they seem to 
hive lived peaceably, enjojing the protection of the authonties 
ami miking some sliglit efforts to spread their tenets fhere their 
descendants were found, a dwindling community, by the Jesuit 
Fathers of the 17th century and theie again they were visited m 
1850 by a Frotestant mission, which succeeded in obtaining from 
them Hebrew lolls of parts of the Pentateuch in the seiuare char leter, 
with vowel points After this, it was generally believed thit the 
few remaining stragglers, wlio seemed to lie entirely ignorant of 
everything connected with tmir faith, had become merged in the 
ordinary populition \ recent traveller, however, asserts that m 
igoy he found at Kai feng Fii a Jewish community, the members 
of which keep as much as possible to themselves, worshipping in 
secret, and preserving their ancient ntual and formulary 

Sec H Haekmann, Buddhism as a Religion (tgio) H X. Giles, 
Religions of Am tent CAiwa (iqo'j) G Smith, The Jews at ICae-fung- 
foo (1851) , Dabry de Ihicrsant, Le Mahotmtisme en thine (1878) 

P Havret, S ] , La Stile chrHtenne de Si-ngan-fou (1895) 

(H A Gi) 

[Christian missions, both Roman Catholic and Protestant, are 
estabhshed m every province m China Freedom to embrace the | 
CbrlsHaa faith has been gniranteed by the Chinese goveri 

misaloas i860, and as a rule the missionaries have free 

scope 111 teaching and preaclung though local disturbances 
are not infrequent Ihe number of members of the Roman Catholic 
Church in China was reckoned by the Jesuit fathers at bhangnai to 
be, m 1907, about one million m the same year the Protestant 
societies reckoned in all 250 000 church members By the Chinese, 
Roman Cathohcism is called the Religion of the Lord of Heaven ’ 
Piotcstantism the Religion of Jesus Pur the progress and effects 
of Christianity m China sec § History, and Missions, § China Ld J 


Education and the Pnss 

The educational system of China till nearly the close of the 
19th century was confined in its scope to the study of Chinese 
classics Elementary instruction was not provided by the state 
Ihe well-to-do engaged private tutors for their sons , the poorer 
boys were taught in small schools on a voluntarv basis No 
curriculum was compulsory, but the books used and the pro- 
gramme pursued followed a traditional rule The boys (there 
were no schools for girls) began by memorizing the classics for 
four or five years Then followed letter-writing and easy 
composition This copipleted the education of the vast majority 
of the boys not intended for the public service The chief 
merit of the system was that it developed the memory 
and the imitative facultv For secondary education some- 
what better provision was made, practically the only method 
of attaining eminence in the state being through the schools 
(see § Cud Service) At prefectural cities and provincial 
capitals colleges were maintained at the public expense, and 
at these institutions a more or less thorough knowledge of 
the classics might be obtained At the public examinations 


held periodically the exercises proposed were original poems 
and literary essays Three degrees were conferred, Siu-ts'ai 
(budding talent), Chu-jen (promoted scholar) and Chin-shth 
(entered scholar) The last degree was given to those who 
passed the final examination at Peking, and the successful can- 
didates were also called metropolitan graduates 

The first education on western lines was given by the Roman 
Catholic missionaries In 1852 they founded a college for the 
education of native priests , they also founded and maintained many 
primary and some higher schools — maanly if not exclusively for the 
benefit of their converts The Protestant missions followed the ex 
ample of the Roman Catholics, but a new departure, winch has had 
a wide success, was initiated by the Ameiican Protestant missionary 
societies in founding schools — primary and higher — and colleges in 
which western education was given eijually to all comers, Christian 
or non Christian Universities and medical schools have also been 
established by the missionary societies They also initiated a mov e- 
ment for the education of girls and opened special schools for their 
instruction 

Missionary effort apart, the first step towards western education 
was the establishment of two colleges m i86i, one at Peking, the 
other at Canton in connexion with the imperial maritime customs 
These institutions were known as T ung Wen Kwan, and were pro- 
vided with a staff of foreign professois and teachers These colleges 
were mainly schools of languages to enable young Chinese to qualify 
IS interpreters in English French, &c Similar schools were cstab 
lished at Canton, Fuchow and one or two other places with but 
indifferent results \ more promising plan was conceived m 1880, 
or thereabouts, by the then viceroy of Nanking, who sent a batch of 
thirty or forty students to \meriea to receive a regular training on 
the understanding that on their return they would receive oHiei il 
appointments The promise was not kept A report was spread that 
these students were becoming too much Americanized Ihcy were 
hastily recalled, and when they returned they were left in obscuiity 
Ihe next step was taken by the viceroy Chang Cluh-tung after the 
Chino-Jap inese War of 189 >-95 The viceroy wrote a book China s 
Only Hope, which he circulated througnout the empire, and in which 
he strongly advocated a reform of the traditional educational 
system His scheme was to make Chinese learning the foundation 
on which a western education should be imparted ' The book was 
one of the factois in the 1898 reform movement, and Clung dull 
tung s pioposals were condemned when that movement was sup 
pressed But ifter the Boxer rising the Peking government adopted 
Ills views, and m 1902 regulations were issued for the reform of the 
old system of pubhc instruction \ university on western lines 
WAS estabhshed m that year at Peking, the I ung Wen Kwan at 
the capital being incorporated m it Ihe new educational move- 
ment gamed enormously m strength as the result of the Russo- 
Japanese War, and in 1906 a new system, theoretically almost 
perfect, was established The new system compiises the study 
ol the Chinese language, hteratme and composition, modern 
sciences, history and geography, foreign languages, * gymnastics, 
drill and, m the higher gradi s, political economy, and civil and 
international law 

By 1910 piimary and seeondaiy government schools and schools 
for special subjects (such as agr culture and engineering) hid been 
established in considerable numbers In every province an Imperial 
University was also established Ihe Imperial University at Peking 
now teaches not only languages and Chinese subnets but also law, 
chemiotry, mathematics, &€ A medical school was founded at 
Peking m 1906 througii the energy of Bntish Protest int missionaries 
and IS called the Union Medie.il College When m 1908 the United 
States, finding that the indemnity for the Boxer outrages awarded her 
was excessive, agieed to forgo the payment of £2,500,000, China 
undertook to spend an equal amount in sending students to America 

llic general verdict of foreign observers on the working of the new 
system up to 1910 was that in many instances the teaching was 
mefhctivc, but there v'ere notable exceptions The best teachers, 
luxt to Europeans, were foreign or mission-trained Chinese The 
J ipanesc employed as teachers were often ignorant of Chinese and 
were not as a rule very successful (See further § History) A 
remarkable indication of the thiist for western learning and cul- 
ture was the translation into Chinese and tlicir diffusion throughout 
the country of numerous foreign standard and other works, including 
modern fiction 

The Peking Gazette, which is sometimes called the oldest paper m 
the world, is not a newspaper m the ordinary sense, but merely a 
court gazette for publishing imperial decrees and such public docu 
ments as the government may wish to give out It never contains 
original articles nor any discussion of pubhc affairs The first 


* For a summary of Chang Chih-tung s treatise, see Changing 
China (1910 edition), chap xxii 

® It was announced m June 1910 that the throne had approved 
a recommendation of the Board of Ldueation that English should 
be the official language for scientific and tcclimcal education, and 
that the study of English should be compulsory m all provincial 
scientific and technical schools 
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guiuine native newspaper was published at Shanghai about 1870 It 
was toimf'd the Shen Poo or Shanghai News, and was a Chinese 
Nstt s Speculation under foreign protection, the first editor being 
an Lnghshman It was some years before it made much 
^ headway, but success came, and it was followed by various 

imitators, some puDhshed at Shangliai, some at other treaty ports 
and at Hong Kong In 1910 there were over 200 daily, weekly or 
miithly journals in China The effect of this mass of literature on 
the public mind of China is of first-rate importance 

The attitude of the central government towards the native 
press lb somewhat undefined Official registration of a lewspapcr is 
required before postal facihties arc given There arc no press 1 iws, 
but as every official is a law unto himself in these matters, there is 
nothing to prevent him from summarily suppressing an obnoxious 
newbp ipur and putti ig the editor in prison The emperor, among 
other reform edicts which provoked the con/) d itat of 1898, dtclartd 
th vt new ip vpurs were a boon to the pubhc and appointed one of them 
a gover imcnt organ The empress-dowager revoked this decree, and 
declared that the pubhc discussion of affairs of state in the news- 
pajicrs wa-. ii impirtinence, and ought to be suppressed Ncvtrthe- 
1( ■>s the newspapers continued to flouiish, and their outspoken 
criticism had a salutary effect on the jiubhc and on the government 
I he official classes seem to have become alaimcd at the independent 
attitude of the newspapers, but instead of a campaign of suppression 
the method was adopted, about 1908, of bringing the vernacular 
press under official control This was accomplished chiefly by the 
purchase of the newspapers by the mandarins, with the result that at 
the beginning of igio there was said to be hardly an independent 
native daily newspaper left in China The use of government funds 
to subsidize or to purchase newspapers and thus to stifle or mislead 
pubhc opinion provoked strong protests from members of the Nanking 
provincial council at its first sitting in the autumn of 1909 The 
appropriation by the Shanghai Taot ai of moneys belonging to the 
Huangpu consmvancy fund for subsidizing papers kd to his im- 
peachniciit by a censor and to the return of the moneys ^ (\ ) 

III Economics 
igricullun and Industry 

China IS pre-emmentl\ an aj^ncultural countn The great 
majority of its inhabitants are cultivators of the soil Ihe 
holdings are in general very small, and th<' methods of farming 
primitive Water is abundant and irrigation common over 
large areas Stock-raising, except in Sze-ch ucn and Kwang-tung, 

Is only practised to a small extent , there are few large herds of 
cattle or flocks of sh cp nor are there anv large meadows, natural 
or cultivated In Szc-chuen vaks, sheep and goats arc reared 
in th'’ mountains, and buffaloes and a fine bleed of ponies on 
the plateau C ittlc are extensively reared in the mountainous 
districts of Kwang-tung Ihe camel, horse and donkev are 
reared in Chih li forestry is likewise neglected While the 
existing forests found mainly m high regions in the provinces 
of Hu-nan, Fu-kicn and Kwci-chow, are disappearing and timber 
has to be imported, few trees are planted This does not apply 
to fruit trees, which are grown m great variety , while horticulture 
IS also a favourite pursuit 

The Chinese farmer, if his methods be primitive, is diligent 
and jicrscvering In the richer and most thickly populated 
districts terraces are raised on the mountain sides, and even 
the tops of lofty hills are cultivated The nature of the soil and 
means of irrigation as w ell as climate are determining factors m 
the n iture of the crops grown , nee and cotton, for example, 
arc grown m the mo t northern as well as the most southern 
districts of China This is, however, exceptional and each climatic 
region has its characteristic cultures 

The loess soil (see § Geology) is th* chief element in determining 
the agiicultural products of north China Loess soil bears cxcellert 
Soiis crops, and not merely on the lower CTounds but at 
altitudes of 6000 and 8000 ft Wherever loess is round tlu 
peasant can live and thuve Only one thing is tssential, and that 
IS the annual runfall As, owing to the poious nature of loess, no 
artificial irrigation is possible, if the rain fills the crops must neces- 
sarily fail Thus seasons of great famine alternate with seasons of 
great plenty It appears, also that the soil needs httle or no manur- 
ing and very httle tillage From its extremely friable nature it is 
easily broken up, and thus a less amount of libour is required than 
in other parts The extreme porosity of the soil probably also 
accounts lor the length of time it will go on bearing crops without 
becoming exhausted The rainfall, penetrating deeply into the soil 
in the absence of stratification, comes into contact with the nioisti re 
letamed below, which holds m solufaon whatever inorgimc salts 

^ See The Times of the 19th of February and the 3rd of May 1910 
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the soil may contain, and thus the vegetation has an indefinite store 
to draw upon ® 

There is no one dominant deposit in south China, where red sand- 
stone and limestone formations are frequent Cultivation here is 
not possible on the high elevations as in the north but in the plains 
and river valleys the soil is excetdiigh fertile, while the lower 
slopes of tlie mountains are also cultivateel In tlu north, moreover, 
but one crop, in general, can be raised in the year In the centre 
two and sometimes three crops are raised y early , and in the south, 
especially m the lower basin of the Si-kiang, thre c crops are normally 
gathered In the north, too, the farmer has frecjncnlly to contend 
with drought or with rain or floods , in the central and southern 
regions the weather is more settled 

In the nortli of China wluat, barley millet, buckwheat and maize' 
are the staple ciojis Beans and peas are also cultivated Rice 
thrives m north-east Kan suh, in some districts of Shan- 
SI m the extreme south of bhan-tung and in parts of 
the Wei-ho plain in bhen-si Cotton is giown in Shen si ® 
and Shan tung In Kan suh and Shen si two crops art 
raised in favoured localities, ci reals in spring and cotton or nee in 
summer Tobacco and the poppy are also grown in several of the 
northern provinces Rhubirb and fruit trees are Ivrgely cultivated 
in the western part of north China 

In the central provinces tea, cotton nee and ramie fibre are the 
chief crops Tea is most largely cultivated in Ngan hui Keing-si, 
Hu poll, Hu-nan, Szt-eh uen and Yun-nan Cotton is chiefly grown 
in Kiang-su, Ngan-hui and Hu peh The seed is sown in May and 
the crops gathered in September The cotton is known as white 
aid ycllow,tliewhite varu ty being the be ttci and the most cultivated 
The poppv is largelv cultivated and m coniiexion with tlu silk 
industry, the mulberry tree The mulberry is found principally in 
tlu provinces of Sze-cliuen, Kiang-su and Cheh 1 lang The central 
piovmccs arc also noted for tluir gum-Uc, vainish and tallow trees 
The crops of the south-eastern provinces are much the same as 
those of the central provinces but arc predominantlv rue, the sugar 
( ane, giound nuts aul cinnamon Ita is tJie chief crop in I u-kien 
The sugarcane is principally cultivated in Kw ing-tung I u-kien 
and Sze chuen In the southwestern provinces the poppy, tea, 
tobacco and nee are the chief crops Wheat, maize and barley are 
I ilso 1 irgcly raised 

I While nee does not unlike tea and cotton, form the principal 
I eiop of anv one jirovmce it is more univeisallv cultivated tlia 1 anv 
other plant aid forms an important item in the products of all th 
I eeutral and southern piovmccs Regarding Ch "a as a whole it 
I foims the stiple product and food of the eountrv Iwo chiel 
• varieties xrc grown that suited only to low Uing regions reeimnng 
1 ample water and the red nee cultivxted in the uplands Next to 
j ricc the most extensively cultivated plants are tea md cotton the 
I sugar-cane, poppy and bamboo Besides the infinite variety of 
1 uses to which the wooel of the bamboo is applied, its tendei shoots 
I and Its flint are articles of diet 

I fruit IS exleiisivclv cultivated througliout China In thenortJiern 
, provinces the chief fruits giovvn aie pears, plums apples, apricots, 

, j>{ idles, mcdlirs, walnuts and chestnuts aiul i\ Kan suh Pniiis 
I and Shantung the jujube {qv) Straw lierries are an 

I important crop m Kan suh In Shan si S W Chih h and Shan tung 
the vine is cultivated , the grapes of Shan si are rejuite d to produce 
the best wine of China Oranges are also grown in f i\ ouied localities 
m the north ihe chief fruits of the central and southern provinces 
I ire the orange, hchi mango persimmon banana vine and pine 
apple, but the fruits of the northern regions arc also grown Th< 
eiKo nut and other palms flourish on the southern coist 

\s shown above the poppy has been giown in almost evciv 
distiiet of China In igoO it was chufly cultivated in the following 
jirovmexis Yunnan, Kwei-chow bze eh uen, Kan suh, 

Shen SI, Shan-si, Shan-tung, Ho nan Kiang-sn (northern poppy 
part) and Cheh kiang The poppv is first mentioned m 
Chinese literature m a book written in the first half of the 8th 
century \ d and its medicinal qualities are referred to in the Ilet 
I balist s Ireasury of 071 It was not then nor for ceiitiirus latti 
grown m China foi the preparation of opium ^ Iheit is no evidence 
to show that the Chinese ever took opium in the shajx' of pills 
(otherwise than medic mtllv) 1 h< cultivation of the poppv for the 

manufacture of opium bigau m Chmi in the 17th centurv but it 
was not until after 1706, when the imjiortation of foreign opium was 
declared illegal, that the plant was cultivated on an extensive scale 
\fter igo6 large areas which had been devoted to Iht poppy were 
given ov or to other crops m consequence of the impt n il edict aimed 
at the suppicssion of opium smoking (see § Haton) 

Mining — The mineral resources of ( hina are great, but the 
government has shown a marked repugnance to allow foreigners 
^ \nother peculiarity of kxss m China is tint it lends itsdl 
readily to the excavation of dwellings for the pexiplc In many 
places whole villages live m cave dwellings dug out m the veitical 
wall of loess They construct spiral st ureases selecting places 
j where the giound is firm, and excavate endless chambers and 
recesses which are said to be very comfortable and salubrious 

bee J Edkms The Popf)\ in C htna, and H B Moisc the 1 >a(h 
and Idministralton ol the Chinese Empire, chap xi 



iy8 CHINA [COMMERCE 


to work mines, and the mineral wealth has been very inadequately 
exploited Mining operations are controlled by the Board of 
Commerce In 1907 this board drew up regulations respecting 
the constitution of mining and other companies They contamed 
many features agamst which foreign powers protested 

Coal, iron, copper and tin are the principal raineraK found in 
t huiTi there are also extensive deposits of coal and other nxuierals 
Gnat Manchuria in China proper the largest coal nieasures 

** are found m Shan-si Hu-aati, Kwei-chow and Szc-chuen 

There are aJso important coalfields in Chih-li, bhan-tung, bhen-si, 
Ho nan Yun nan, Hu-pch and Kwang-tung — and almost all of the 
leveii other provinces have also coal measures of more or less value 
riie lick of transport facilities as well as the aversion from the 
employment of foreign capital has greatly hindered the development 
of mining Numerous small mines have been wKirked for a long 
p< nod by the natives in the provin-'c of Hu-nan There ajc two 
principal local helds ui tlus province, one lying in the basin of the 
nvtr and yielding anthricite, and the other in. the Imsin of the 
Siang rii cr yitldi ig bituminous coal Botli rivers dram into the 
Yan^ze, and tliere is thus an easy outlet by water to Hankow 
The quality of the coal, how'cvtr, is inferior, as the stratification has 
been much disturbed, and the coaTscams have been m consequence 
crushedaiid broken The largesrt coalfield m Chm i lies in the province 
of Shan-31 Coal and iron have here been worked by the natives 
from time immemorial, but owing to the dUficully of transjiort they 
liavc at tamed only a limited local circulation. The whole of southern 
Shan-si, extendi ig o\et ^0,000 sq m , is one va.st coalheld and 
i oiitams, according to the < stmiate of Baron von Richthofen, enough 
coal to last the world at the present rate of consumption for sevem 
thousand years. The coal-seams, which, are from 20 to ^6 ft In 
thickness, rest conformably on a substructure of limestone The 
stratificatKiQ ts throughout undisturbed and practically horizontal 
\s the limestone bed js raised some 2000 ft above the ut ighbouiing 
plain the coal-seams crop outm all directions Mming is thus earned 
on by adits diiven into the face of tlic formation, rendering the 
tmning of the coal extremely easy I he coalfield is divided into two 
by a mountain range of ancient granitic formation running north- 
cast and south west termed the Ho-shan It is of anterior date to 
the hinestono and cool fonuatio la, and has not afiected the uni 
lorraily of the stratification but it has this pecubanty, that the coal 
on the east side is anthiacite, and that on the west side is bituminous 
\ concession to work coal and iron in certain specified districts in 
this area was granted to a British company, the Peking Syndicate, 
together with the nght to coonect the mines by railway with water 
navigation Ihe syndicate built a railway in Shaa-si from P mgyaiig 
to Tsi-chow £u, the centre of a vast coalfield, and connected with 
the mam Pekmg-Hankow Ime hues to serve coal mines have also 
lieen built m Hu-nan and otlicr provinces Hie earliest ui date was 
that to the K aip ing collieries in the cast of the pro/mce of Chdi h, 
the railway fonnectmg the mines with the seaport of laku The 
coal at K aip mg is a soft tutiimmous coal with a large proportion 
of dust The output is about 1,500000 tons per annum \ 
mine has also been opened in the province of Hu-peh, about Oo m 
below Hankow, and near the Yangtszo, m connexion with iron- 
works 

Iron ore of various qualities is found almost as widely diffused 
as coal The districts where it is most worked at present he withui 
Iroa. coalheld of Shan-si, viz at fsi-chow-fu aud Ping 

ting-chow Ihe ore is a mixture of clay iron ore and 
spathic ore, togetlicr with limonite and hematite It is £oun«J 
abundantly m irregular deposits m the Coal Measures, and is easily 
smelted by the natives in crucibles laid in open furnaces This 
region supplies nearly the whole of north China with the iron required 
for agricultural and domestic use The out-turn must be very 
considerable, but no data are available for forming an accurate 
estimate I he province 01 Sze-ch uen also yields an abundance of 
iron ores of various kinds They are worked by the natives m 
numerous places, but always on a small scale and for local coa- 
sumption only The ores occur in the Coal Measures, predominant 
among them being a clay iron ore Hu-nan, iru-kien, Chch kiang and 
Shan-tung all furnish iron ores Iron (found in conjunction with 
coal) is worked in Manchuria 

Copper IS found cluofly m the provinces of Kwei chow and Yxm-nan, 
where a nch belt of copper-bearing ores runs east and west across 
Conner both provinces, and including south Sze-ch uen The 
tia&c chief centres of production are at the cities of Tung- 

’ ch uen fu, Chow tung and Nmg-yuen The mines are 

worked as a ^ovirnment monopoly, private mining being nominally 
proliibitcd Ihe output is considerable, but no statistics are pub- 
lished by government Rich veins of copper ort, are aNo worked 
near Km-kiang Tin is mined m Yun nan, the headquarters of the 
uidnstry bci ig the citv of Meng-tsze, which since 1909 has been 
connected with Hanoi by railway This is an important mdustry, 
the value of tin exported in 1908 being ;^6oo,ooo a m is also mined 
m Hai nan and lead in Yun nan \ntimony ore is cxportetl from 
Hu nan petroleum is found m the upper Yangtsze region Qiuck- 
silver is obtained m Kwei-chow Salt is obtained from brine wells 
m Shan si and Sze-ch uen, and by evaporation from sea water 


Excellent kaoUn abounds m the north-eastern part of Kiang-si, and 
18 largely used in the manufacture of porcelain 

The Chinese government has opened small gold mines in Hai nan, 
in which island silver is also found A little gold-washing is done 
in the sandy beds of cortain nvers, for mstauce, the Han, _ 
nver and the upper Yangtsze, above bu-<how (buifn), 
which here goes, by the name of the ‘ Goldsand " nver 
Ihe amount so extracted is extremely smah and hardly pays the 
labour of washing, but the existence of gold grams jKunts to a matnx 
higher up The whole of south-western China has the reputation of 
being highly metalliferous Gold is obtained la some quantities on 
the upper waters of the Amur river, on the frontier between China 
and Siberia The washings are earned on by Chinese Gold lias 
also been found in quartz vetn.s at P ing-tu, in bhan tung, but hardly 
m paymg quantities. There are silver mines m Yun nan 

Manujactuffs — The principal native manufactures before the 
competition of western nations made itself felt were— apart from 
the preparation of tea and other produce for the market — . 

those of porcelain and silk The silks and gauzes of bu- * 
chow and Nanking in the province of Kiang-su, aud those ^ 
of Hangrehow m Cheh-luang, are highly esteemed throughout China 
Silk-weavmg is still earned on solely in nahve looms and chiefly in 
the cities named The greater part of the silk spun is used in Chm v 
but a considerable export trade has grown up an«l 27 % of the world s 
supply of riw silk is from China The reeling of silk cocoons bv 
steam-machinery ts supplanting nativu methods Ihere are filatures 
for winding silk at Shanghai, Canton, Chili and other cities 

The most famous porcelain came from the* province of Kiang si 
the seat of the mdnstry Ixnng the city of Kmg-te-chen Imperial 
works were estabhslied' here about tfie year a i> iqoo, and the finest 
porcelain is sent to Peking for the use of the emperor At one time 
r,ooo OQO work-people were said to l>e employed, and the kilns 
numbered 600 The Taiping rebels destroyeil the kilns m 1850 
I Some of them have been rebuilt Activity begins to rcign anew 
but the porcclam turned out is far from equalling in colour and finish 
that of former tunes At the present day Kmgteh-elieii has but ib > 
furn ices and employs ibo,ooo workmen ^ flic common nee bowl 
sold throughout China arc manufactured hire Ihe value of tin 
export salc5 is said to be about ;^500,ooo yearly 

fhc spinning and weaving of cotton on hand-looms is carried on 
almost universally Bcsidus thit locally manufactured, the whole uL 
the 1 irge imjiort of Indian yarn is woiktd up into cloth by cotton 

the women of the household Four fifths ot the clothing » ’ 

of the lower classes is supplied by this domestic induytry 
Of minor mdustrics Indian ink is manufactured in Ngan hui and bze- 
chueii, fans, furniture, lacquer wore and luatliiig m Kwang-lung, 
dyes in Chch kiang and Chili h, aud varnvsheil tiles in Hu-nan 
Paper, bncks and earthenwar** are made in almost all the provinces 
Of industries on a large scale — other than those indicated — the 
most important are cattoa-spmmng and weaving nulls cstablishid 
by foreign companies at Shanghai ikrmis.si()ii to carry 011 this 
industry was refused to foreigners until the nght was secured b) 
the Japanese treaty following the war of 1804-9 5 Som** native 
owned mills had been working before that elite, and were rejiorttsl 
to have made large profits Nine mills, with in aggregate of 400,000 
spindles were worlang in igo6, five of them under foreign manage 
nicnt Ihtre are also four or live nulls at one 01 other of the poits 
working 80,000 spindles more IIicsc mills arc all engaged 111 the 
minufaeture of yirii for the Chinese market, very little we.iving 
being done Chinese grown cotton is used, the staple of which is 
short only the coarser counts can lx: spun 

At certain large centres flour and nee mills have been erected and 
arc super<-eding nitive methods of treating wheat and nee at 
Canton there are sugar refinenes At Hanyang near Hankow an 
1 ixge iron-worlcs owned by Chinese 1 hey are supphed with ore from 
the mines at la-ye, 60 m distant, and turn out (1909) about 300 steel 
rails a day 

Corrmerce 

The fore gn trade of China is conducted through the treaty 
porta, t e sea and nver ports and a few inland cities which by the 
treaty of Nanking (1842) that exf Tientsin (i860) and subsequent 
treaties have been thrown open to foreigners for purposes of trade 
(The Nankuig treaty recognized five ports only as open to foreigners — 
Canton,® Amoy, Fu-chow, Nmg-po and Slianghai ) These places ate 
as follows treaty ports in Manchuria being included Amoy, 
Antung, Canton, Cliang-sha, Dairen, Chin-kiang, Chinwantao, 
Chungking, Clnfu, Fu chow, Funmg (Santuao), Hang chow, 
Hankow, 1 cliang, Kang-moon, Kiao-chow, tou-kiang, K lung-cliOiV 
Kow-Ioon, Lappa, Lung chow, Mengtsze, Mukden, Nanking, Nan- 
ning, Nmg po, Niu-chwang, Pakhoi, Sanshm, Shanghai, Shasi, Su- 
chow, Swdtow, Szeraao, Tatungkow, Tientsin, Teng-yueh, Wen- 
chow, Wu chow, Wuhu, Yo-chow 

^ s Comprehtnstve Geography , &-C (igo8 edition) p 144 

® In the 1 8th centuiy foreign trade was restricted to Canton 
In the 17th century, however, the Dutch traded to Formosa and 
Amoy, and the English to Amoy also The Portuguese traded with 
Camton as early as 1517 For the early intercourse between Portugal 
and China see the introductory chapter m Donald Ferguson s 
Letters from Portuguese Captives tn Canton (Bombay, 190^) 
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1 he progress of the foreign trade of Chum a set out m the foHovving 
table Ihe values are given both in cuirency and sterhng, but it 
IS to be remadeecl tliat durmg the period when silvei was talliag, 
that IS, fiom L875 to ilJ93, the silver valuation represents, maclmno’-e 
accurately variations in the volume ofl trakle than dbea the gold 
valuation Gold prices fell continuously duonag this period wink 
silver prices were nearly constant Since r»93 silver pnres. have 
tended to rise, and the gold valuation is then naore accurate The 
conversion from silver to gold is made at tlie rate of exchange ot 
the day, and therefore varies from. ve.ir to year 


Table of Imports and Exports, erchtsive of Bullion 



Imports 

Exports 

Year 

Value m 

Fqmvalent in 

V due m 

r quiv dent in 


Taels 

Sterling 

Taels 

Sterling 

i«73 

66,344.000 

£19 901.000 

77,308 000 

/^3 >i 93 ,ooo 

1883 

8 1,803,000 

22,618,000 

73,^)0,000 

19 2*16,000 

1890 1 

t r 3,082,000 

29,21 3,000 

96,6*15.000 

24,980,000 

TH95 ' 

151,6^5,000 

1 25,136000 

154 964,000 

25,181 000 

i8<,8 j 

189,991,000 

28,498 000 

170,743,000 1 

25 612,000 

i*iyo+ 

1 344,060,000 

1 40,315,000 

239,486,0*10 1 

34,3211,000 

*1905 

1 447, lOO,?*/! ' 

67,065,118 

227,888,197 

34,183 229 


* rhflM maiked metease is partly owing to i more complete pre- 
sentation of statistics in 1013 an additional number of vessels were 
placed under the control of tin. imp< rial mantitnc customs 


In 1907 tho net ijnpoi ts were valued at £b7,664 222 and the exiwrts, 
vt £42,gbi,86-i In Chria suffered from the general dt pres ion 
m tiade in that yeai the imports v\ere valued it £52 000,730, tlic 
exports at £^6 8'iS,05o The distnlnitson of tho trade among the 
v'auous countries of the vvorkl is shown m the table winch ra given 
b low Hong- Kong is a ])ort for trans shifunent Ihe import<^ 
into China from it come originally from (jreat Biitun lodi i 


33^000,000 tb and m 1904 it reached 217,171,066 It) The impoits 
into Chma from all countries for 1908 were as follows — 

Opium i!4)5b3,ooo Coal and coke £1,124,000 

Cotton goods 14,786,000 Oil, kerosene 2,666,000 

Haw cotton 232,000 Rice 3. 54 3,000 

Woollen goods 717,000 Sugar 3,514,000 

Metals’ 2956,000 lish, i\.i 1,028,000 

1 he principal exports from China are silk and tea lliese tv»t> 
articieii, indeed, uqu to i»8o constituted more 1b an 80 % of the whole 
export Owing, havwver, mauily to tlK fall m sih er, and partly ilso 
to cheap occao freights, it has become profitable to pla'^e on the 
Eoropcar* market a v vst ntimber of miscellaneous n tu ks of CJiincse 
produci which formerlv found no plaet in the rt turns of ti uk The 
silv er prices m China dul not chan^ materially with the fall in silver, 
and ( hmtse produce was thus able to compete favourably with Ihe 
jn-octi ce of otliet countries Ihc following tal:de shows tlie iilati\e 
lOQctetion of the export trade in 1880 and 190b — 

( ]rx])ort'Sf of r88o ryo8 

] Silk /<> 750000 /ii 055,000 

Tea 11 /7^ooo ^ 384,000 

Miscellaneous 4,o58,<5<30 .1,448,000 

I lotil I £25,582000 £36,888000 

In the miscdlaneoHs class the chict items of exiiorts m i<>o8 were 
l>t ms uid boamakt, £5,14.000 raw cotton /i, 570 000 hides 
£1,028,000 straw hrud, £i 002, ock) furs and skm rugs £760,000 
impcr, £458000 and clotlang £177,000 Sugar, tobacco mats 
and nuittiog arc also exporhd Iht exjxirt of all cereals except 
jnilse 13 forbidden Of th« tea exported m 1908 the greatf r jiart 
went to Russia and Siberia, tlie Umteel States and Great Biitatn 
lliere r> a regular export of golcl amounting on an avetage to about 
a million sterlmg pei annum \ part of it would seem to lie the 
lioardings of tlu nation brought out by the liigh price of gold in 
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terms of silver but a part is vargin 
gold denied fioin gold workings 
in Manchuria on the upper waters 
of the Amur river 

Customs duty is levied on ex 
ports IS well as imjx>rts both 
hung assessed at rates based on a 
nominal 5 % ad val 

Shipping and \ai’i!’afiou 
Besides th< over sea tride Chuii 
has a large coasting and river 
tiadc whicli IS large 1\ earrie'd on 
by British and other foreign 
vessels During the 5 ear loos 
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207605 vessels of 83 991 289 
tons (86 600 being steamers of 
77,955 525 tens) entered and 
el< ar<^ Climes* ports ' Of these 
2S 445 vessels of 44 ^05 701 tons 
were British 3 3, 5 to of ir tie)8 58s 
tons ( hinos* ves-els of loreign 
t>pe 103 124 of 4 947 272 tons 
Chinese junks 5496 vessels of 
6 585,671 tons German 30,708 
of 18,055,138 tons, lapanese O55 
of 998 775 tons “Xmeiiean 3*101 
015071,6891003 French 1053 
of 980 635 tons Norwegian 

Of vessels engaged m the foreign 


Germany, France, America, Australia, the Stiaits Settlements, <Sc 
and the exports from China to it go ultimately to the same 
countries 

I he chief imports are cotfxin goods opium, nee and sugar, metals, 
oil, coal and coke, woollen goods and raw cotton, and fish Cotton 
goods are by far the most important of the imports I hey come 
chiefly from the United Kingdom which also exports to China 
woollen manufactures, meUls and machmerv Cluna is next to 
India the gre itcst consumci of M inchester goods The export of 
plain cotton cloths to China and Hong Kong has for some vtats 
iveraged 500,000,000 yds per annum The only competitor which 
Great Britain has m this particular branch of trade is the United 
States of America, which has been supplving ( hina with mcreasmg 
quantities of cotton goo Is 1 he value m sterhng of the total imports 
into China from the United Kingdom long remained nearly constant, 
but inasmuch as the gold prices were falling the volume of the ciqiort 
was m realby ^te idily growing 1 he imports into England, however, 
of Chinese produce have fallen off mainly because China tea has 
been driven out of the Enghsh market by the growth of the India 
and Ccvlon tea trade, and also because the bulk of the China silk is 
now shipped directly to Lyons and other continental ports instead 
of to London, as formerly was the rule The growth of the import of 
Indian yarn mlo China has been very rapid In 1884 the import was 


trade onl\ tli*' entrances during 
the 5 car numbere*! 38 5S6 of 12,187 tons ind the clearances 
36,602 of 12057,126 tons The nationalitv of the v*ssols (dirc“ct 
foreign trade) was mainlv as follows — 
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lapanese 
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1 Chinese 
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' 2 001,872 , 
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Ihe tonnage of the Dutch Austrian and Russian vts-^els cleared 
and entered was in < ich case between 102 000 and 127 (xk) 


C ommunicatton‘> 

Lvternal communication is carru d on bv ancient carav an routes 
crossing Central Asia, b\ the trans-Siberian railwav which is 
* 1 rom The Statesman s 5 ear Booh, 1910 edition 
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increasingly ubcd for passenger tralfic, but chiefly by steamship, tlxe 
steamers being almost entirely owned by foreign companies There is 
regular and rapid communication with Euiope (via the Suez canal 
route) and with Japan and the Pacific coast of America Other lines 
serve the Afncan and the \ustraUsian trade The only important 
Chinese-owned steamc rs arc those of the Chinese Merchants'^ Steam 
Navigation Company, which has its headquartc rs at Shanghai 

Internal communications are by river, canal, road and railway, the 
railways smee the beginning of tlio 20th century having become a very 
important factor In 1898 the Chinese government agreed that all 
internal waterways should be open to foreign and native steamers, 
and in 1907 there were on the registers of the river ports for mland 
water traffic 609 steameis under the Chinese flag and 255 under 
foreign flags 

Railways — A short line of railway between Shanghai and Wusung 
was opened m 1873 Ihe fate of this pioneer railway may be 
mentioned as an introduction to what follows The railway was 
really built without any regular permission from the Chinese govern- 
ment, but it was hoped that, once finished and working, the 
irregularity would be overlooked in view of the manifest 
p. bemefit to the people This might have been accomplished 

LlnVde- unfortunate accident which happened on the 

stroved ^ months efter it was opened A Clunaman was 

^ run over and killed, anel this event, of course, intensi 
fied the official opposition, and indeed threate ned to bimg about a 
not Ihe working of the line was stopped by order of the British 
minister, and thereupon negotiations were entereel into with a view 
to selling the line to the Chinese government A bargain was struck 
sufficiently favourable to the foreign promoters of the line, and it 
was fuither agreed tint, pending pa>meiit of the instalments which 
were spiead over a year, the fine should continue to be worked by 
the company The expect ition was that when the ofiicials once got 
the line into then own hands, and found it a p lying concern, they 
would continue to run it in their own interest Not so, however, 
<h<l things fill out Ihe veiy day that the twelve months were 
up the lint w Is closed the engines were dismantled the rails and 
sleepers were torn up, and the whole concern was shipped off to the 
distant island of Formosa, where carriagts, axlts and all tht rtst 
of the gear were dumped on the shore and left for the most part to 
disappear in the mud Ihe spacious area of the Shanghai station 
was ch ircd of its buildings, and thereon w is erected a temple to 
the queen of htavtn by way of purifying the svered soil of China 
fiom such ibominxtion llus put a stop for nearly twenty years 
to all efforts on the put of foreigners to introduce riilways into 
Clnna Ihe next stip in railway construction was taken by the 
Lhlam’s Chinese thunselves, and on the initiative of Li Hung- 

flnt chang In 1886 a company' was formed under official 

eftortt I’ltionage, and it built i short line, to connect tlie coal- 
mines of Kaiping in Chih li with the mouth of the 
Peiho river at laku Ihe government next authorized the formation 
of a Native Mtrchuits Company, under official control, to build a 
line from faku to Tientsin, which was opened to triffic in 1888 
It was not however, till nine years later, vi' m 1897, that the line 
was completed as fir as Peking \ British engineer, Mr Kindci, 
was responsible foi the construction of the rulway Meantirm , 
however, the extension liad been continued north-cast along the 
coast as far as Shanhu Kw in, and i fartlw i extension subsiquently 
connected with the treaty port of Niu chwang The money for 
these extensions was mostly founel by the government, and the 
whole hue is now known as the Iinpciial Northern railway Ihe 
length of the line is boo m Meanwhile the high ofhci ils of the empire 
had giadually been brought round to the idea that lailway develop- 
ment was in itself a good thing Chang Chih tung, then viceroy of 
the C niton provinces, inemori due el stronglv m this sense, with the 
condition, however, that the railways should be built with Chinese 
capital and of Chinese materials In particular, he uigeel the 
the era "^^.king of a line to connect Peking with Hankow for 
o/coji* strategic purposes The government took him at his 

ceaeloHM "”‘'el, ind he was transferred from Canton to Hankow, 

with lUlhoritv to proceed forthwith wita lus railway 
True to his puipose, he at once set to work to construct iron-works 
at Hankow Smelting furnaces, rolling mills, and all the machinery 
necessary for tuimng out steel rails, loeomonves, &c , were erected 
Several years were wasteel over this preliminary work, and over 
£1,000,000 sterling was spent, only to find that the works after all 
were a practical failuri Steel rails could be made, but at a cost 
two or three tunes what they could be procured for m Luropc 
\ftcr tht J ipancse V/ar the hope of building railways with Chinese 
capital was abandoned A prominent official named Sheng Hsuan- 
hwai was appeiinted director-general of railways, and empowered to 
enter into m gotiations with foreign financiers for the purpose of 
raising loans It was still hoped that at least the mam control 
would remain 111 Chinese hands, but the diplomatic pressure of 
Prance and Russia caused even that to be given up and Great 
Britain insisting on equal privileges for her subjects, the future of 
railways in China remain d in the hands of the various concession- 
aires But after the defeat of Russia by Japan (1904-1905) the 
theory of tht undivided Chinese control of railways was resuscitated 
the new spirit was exemphfied in the contracts for the finincing 
and construe tion of three railways — the Canton Kowloon line in 


1907, and the Tientsm-\ angtsze and the Shanghai-Hangchovv 
Nmg-po hnes m 1908 In the first of these instances the railway 
was mortgaged as security for the loan raised for its construction, 
and its finance and working w ere to be modelled on the arrangements 
obtaining m the case of the Imperial Northern railway, under which 
the administration^ while vested in the Chinese government, was 
supervised by a British accountant and chief engineer In the other 
tw^ instances, however, no such security was offered , the Chinese 
government undertook the unfettered administration of the foreign 
capital invested in the lines, and the Luropeans connected with 
these works became simply Chinese employ6s Moreover, in 1908 
the Peking-Hankow lino was redeemed from Belgian concessionaires, 
a 5 % loan of £5,000,000 being raised for the purpose in London 
and Pans In that year there wis much popular outciy against 
foreign concessionaires being allowed to carry out the terms of their 
contract, and the British and Chinese corporation m const quenci 
parted with their concession for the Su chow, Ning po and Hang chow 
railway, making instead a loan of £1,500,000 to the ministry ot 
communications for the provinces through which the hm. would run 
A double difficulty was encountered m the construction and manage 
ment of the railways the reconciliation of the privileges accoreictl 
to foreign syndicates and governments with the Recovery o 1 
Rights ” campaign, and the reconciliation of the claims of the 
central government at Peking with the demands of the , 

provincial authorities \s to the foreigners. Great . ** 

Britain, Prance, Germany, the United States, Russia and *"* 
Japan, all had claims and concessions, many of them conflicting 
while as between Peking and the provinces there was a quarrel 
mainly concerned with the spoils and squeezes to be obtained 
by lailway eoiistiuction , m some mstanees the provinces proved 
more powerful than the central government, as in the case of tlu 
Su-chow-Ning-po hnt, and notably in the matter of the Tientsin- 
Pukau (Nanking) railway In that case the provincial authorities 
oveiiode the central government, with the n suit that ' for whole- 
sale jobbery, waste and mismanagement the enterprise accjuired 
unenviable notoiicty in a land where these things arc gcnerillv 
condoned ’ ihe good record of one or two hnes notwithstanding, the 
management of the railways under Chinese control had pro zed, up 
to 1910^ inefficient and corrupt* Nevertheless, so great w is the 
economic development following the opining of the line, thit in 
Chinese hands the Peking-Hankow railway yielded a profit 

Ihe mam scheme of the railway systems of China is simple It 
consists of hnes, more or less parallel, running louglily north and 
south, linked by cioss lines with coast jiorts, or ibiitt ng _ 
on navigable rivers One great cast and west line will 
run through cintial China, from Hankow to Sze chutn ^ ^ 

Connexion with Luropc is afforded bv the Manchuria- ^ 
trans-bibcna mam line, which nas a g' leril cast and west direction 
Prom Harbin on this rulway a branch inns south to Mukden, which 
since 1908 has become an important railway centre Thence one 
line goes due south to Port Arthur anotliei south-east to An-tung 
(on the Yalu) and Korea a third south and west to lientsin and 
Peking V branch from the Mukden- iientsin line goes roumi the 
head of the Gulf eif 1 lao tung and conneets Niu eliwang with the 
Mukden- Port Arthur line By this route it is 170 m fiom Peking 
to Niu-chwang 

From 1 ‘ekuig the trunk line (rompleted 111 1905) runs south 
through the heart of China to Hankow on the Yangtszc-kiang 
llus section (754 m long) is populirly known as the Lu Han 
hni , from the first part of the names of Die terminal stations 
The continuation south of this lim fiorii Hankow to Canton vs as in 
1910 undir construction Ihns a gieit north anel south connexion 
ne irly 2000 m long is established fiom Canton to Harbin 1 rom 
Mukden southw 11 el the line is owned and woiked by China 

A railway (C.eiman concession) starts from Kiio-chow and runs 
westward through Shan-tung to Chinan hu, whence an extension 
farther west to join the main Lu-Han line at Cheng ting Fu in 
Chih-h was undertaken Westward from Chcng-ting 1 n a lint 
financed by the Russo-Chme se B ink runs to Tai-yuen Fu in Shan si 

Another mam north inel south rulway parallel to, but cast of 
the Lu-Han hue and following more or less the route of the ( land 
Canal, is designed fo connect Tientsin, Sii-chow (in Kiang sii), 
Chin-kiang, Nanking, Shanghai, Hang-chow and Ning po ihe 
southe*-n section (Nanking, Shanghai, &c ) was open in i90<) This 
fientsin-Ning-po lailway connects at Chman-Fu with the Shan- 
tung lines 

A third noi lli and south line starts from Kiu-Kiang on the Yang! sze 
lielow Hankow and traversing the centre of Kiang si jirov inee will 
join the Canton-Hankow line at Shao-Chow in Kwang-tiing province 
The construction of the first section, Kiu-Kiang to Nancliang 
(76 m ), began in 1910 

In southein China besides the mam Canton to Hankow railway 
(under construction) a line (izo m long) runs from Canton to 
Kowloon (opposite Hong-Kong), and theie are local lines running 
inland from Swatow and Fuchow Ihe French completed in 1909 
a trunk line (500 m long) from Haiphong in Tong King to \ un-nan h u, 
the capital of Yun-nan, some 200 m being m Chinese territory The 
French hold concessions for railways in Kwang-si anel Kwang-tung 

* See The Times of the 28th of March 1910 
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The British government has the right to extend the Burma railway 
system through Yun-nm and noith to the \angtsze 

Ihcre '’re local lines in Hu-nan and Ho nan which connect with 
the trunk line from Canton to Peking The Peking-Kalgan line 
(izz m long) 13 a distinct undertaking the Chinese propose to 
continue it another 530 m north-wtstw ird to Urga in Mongolia, 
and an eventual junction with the traus-Sibcn in railway in the 
neighlxiurhood of Lake Baikal is contemplati d This line woukl 
gi t atly shorten the distance between Moscow and Peking 

In 1910 there were open for traffic in China (not reckoning the 
Russian and Japanese systems in Manchuria, q v ) over 3000 m of 
railway and 1500 m of trunk lines were under eonstiuction 

China 13 traversed in all diieetions by roads Very few are jiaved 
or metalled ind nearly ill are badly kept spe iking gener illy, the 
R ds government spends nothing n keeping either the roads 
. or canals in repair 1 he roads in scvoi d instances ate 
:>ubsidiary to the canals and navigable iivcrs as a means 
^ * of eommumcation 1 hi ancient lra<le routes were twf Ive 
in number, viz ' - 

1 The Wist iiier route (W from C in ton) 

2 riie Chdmg Pass route (N W fiom Canton) 

3 the Meihng Piss route (N from C in ton) 

4 The Min river route (N W from Pu-cliou) 

5 riu Lower Y ingtszo route (as far W is llu pih and Hu-nan) 
b 1 he Upper Y ingls/i route (from I ihing to S/e-chuen) 

7 1 he K\v( i ehow loute 

8 The Ilau iivcr loutc (Hankow to bhen si) 

0 The Gland C inal (alrcad> df scribed) 

10 The Sh in-si route 
ir llu Kiakhta route 
12 I he Manchuiiau lOutc 

Of the louUs n imed that by the West river commands the trade 
of Kwang si and jiiuetrites to \ un-nan (where it now has to meet 
the competition of the Ireneh rulway from Tong King) aid Kwei- 
ehow J he Clithng Pass route fiom C intoii is so named as it crosses 
that pass (1500 ft high) to naeli the wat( i-wa\s of Hu-nan it Chen 
chow on in afflui nt of the Siang, and thus conneets with the Yangtsze 
The tride of this route — whence in former times the teis of Hu-nan 
(Oonam) and Hu pi h (Oopack) reached Canton — has been largely 
diverted vii Shanghu and up the Yiiigtszo I hi Canton-Haukow 
1 ail way ilso supei sides it ior througli trallie I he route by the 
Milling Pass (1000 It high) links C in ton and I\ui-kiang Ihis loutc 
IS ustd by the King-te Chen poictUin works to send to Canton the 
eommonei waie, there to be painted with floiid and mullieolourcd 
designs The Min nvci loute seives mainly the province of Fu-kien 
The r owir Yangtsze is a rivi r loute now mainly sti ved by steamcis 
'though the silt is still ciiriid by junks), lud tin Upptr Yangtsze 
IS a liver lOute also, but much more dillieulL of navigition the 
Kwii chow route is up the riv( r Yuen fiom Changte and the fung- 
ting lake Iho Ilan river routebeeomesbeyoiul Sing iiagu Fu iland 
louti over the I singling mountains to the capitil of Shen-si, and 
till nil on to Kan suli, Mongolia ind biberii The Shan-si route from 
i’ekmg, wholly by road calls for no detailed account tlie M in- 
ehurian route is now adequately serv'^cd by railways There remains 
the imjiortant Ki ikhta roiiti 1 rom Peking it goes to Kalgin (this 
section IS now served by i lailway), wlience the rn iin route traverses 
Mongolia, while blanches serve Shan-si, Shen-si, Kan-suh, Turkestan, 
By this loute go the eaiavins beaiing tea te' Sibtna and 
Russia Othir routes ari fiom Yun-nan to Burmi and from Sze- 
ihiun provinct to Tibet 

The government maintains a nuinbci of courier loads, which 
hkc the main liadc loads, kitj) appioxmiatcly to a sliaight lim 
Ihcsc courier roads arc sornetiiTics cut in the sleep sides of mountains 
or run through them in tunnels lh< y aie in the plains 20 to 25 ft 
wide and are occasionally jiaved The chief courier roads stilting 
from Peking go to Szc-chu tn, \un nan, Kweilin (in Kwang si). 
Canton and 1 u ehow Canals are numiious, isjiecially in the ililtas 
of the Yangtsze and Si kiang 

In the centn and south of China the roads are raitly inori than 
■y ft broad and wheeled tiaflic is seldom possible Biidgts an 
geneially of stone, sometimes of wood , large rivers arc ciosscd by 
biidgis of boats In the north caits drawn by pomes, inulis 01 oxtn 
are employed in the centre and south jxisseiigcis travel in sedan 
chins or in wheelbarrows or iido on j onies Occasionally the local 
authorities employ the eoivet system to dig out the bed of a eanal, 
but as a rule roads arc left to take care of themselves 

Po'./5 and Felef’raphi Ivciy important city is now connected 
bv telegraph with the capital, and the service is rcasonablv efficient 
In 1907 there were 25 913 in of telegraph lines Connexion is also 
estabhshed with the British lints m Bunn i ind the Russian lines ui 

bibcna The Great Northern Telegraph Company (Danish) and the 
I istern P xtcnsion Teltgiajdi Company (British) connect bhanghaiby 
cable with Hong Kong Japan, Singapoic and J mope ^n mi|Hnal 
f>ostal sen tee was estabhshed in ibgo under the general control of 
the maritime customs ® Bv' an edict of November 1906 the control 

' See Morse op cit chap x 

^ The maritime customs had tstabhsluda jm stal service for its 
own tonvemence in ibfii, and it fust gave facilities to the general 


of the postal services was transfen cd to the Board of Coinmunicati ai 
I he Post Office serves all the open ports, and every imjxrrtajit city 
in the mtenor Ihere were in 1910 some 4000 native post-offices, 
cmjrloymg 15000 persons, of whom about 200 only weie foreigners 
Ihc treaty powers, however, still miintain tlioir sejrarale jiost offices 
it Shanghai, ind sever il otlui tnaty ports for the despatch and 
receipt of mails from I urojie Duimg the years iooi-i<io8 mail 
matters increaseel from ten mdhons to two huudreel and fifty two 
milhons of items and the 250 tons of pareeL handled to 27,155 tons 
III postal matteis Chmi has adopted a most progressive attitude 
Ihe impenal post eonforms m all nsjiccts to the universal Postal 
Union regulations ((, J , X ) 

IV COVERNMFNT AND ADMINISTRATION 

Changes in the tradition il form of government in ( him — an 
autocracy liascd on parental rule — were initiated m iQot; when i 
commission was appointed to study the forms of government m 
other countries * On the ist of Sejitembcr 1906 an imperial 
edict was issued in which the establishment of parhamenlarv 
institutions in ("hina w is foreshadowed In 1907 an advisorv 
council— IS i sf It of steppmg-stonc to represent iti\ c government 
— was established bv another edict On the 27th of August 
1908 an ediet announced the convocation of a pailiament in 
the ninth year from that date \n edict of the 3rd of December 
1908 realhrmed tint of the 27th of \ugust Vn edict of the 3i!.t 
of Octolier 1909 fixed the classes from which in Impcnil 
Assembly (or Senate) was to be seleeted, and an edict of tlie 
9th of May 1910 ga\e the names of the senators, all of whom 
had been nomin ited by the throne The isscmblv as thus con- 
stituted consisted of 200 members drayvn from eight classes (i) 
princes tiid nobles of the imperial hone — 16 members, (2) 
Manchu and ( hmtse nobles — 1 2 members ( 3) prim es and nobles 
of dependencies — rj members (4) imperial ehnsmen othci 
thin those mentioned — 6 mem))ers (5) Peking oil cials — 32 
members , (6) eminent scholars — 10 members (7) exceptional 
property oivner^ — lomtmbcrs (8) leprcsentatiyc-^ of urovmeid 
issembhcs — 100 mcmbei-' The national assembly which wa-' 
ojxned bv the regi nt on tlv 3rd of Octobi 1910, thus contained 
the elements of a two-ehamlxred parliament The edict nim- 
moning the assembly contained the following exhortation — 

lh« me mix IS should uiuk island that this assimblagc of the stu ite 
IS in unprecedciiU d iiiidi rt ikiiig m Chini and will bi the fort- 
runner of the creation of a ji irliaintnt Ihev are t^mestlv licsircd 
to devote to it tkcir patriotism and sincerilv to observe proper 
order and to fulhl their duties in representing public opinion Ihus 
it IS hoped thit our smrcie wish to effect constitution il reforms in 
th( ir proper order ind to iim at success may he duh satisfied 

Concurrently with these steps tow irds \ fundamental altera- 
tion in the method of government ehmgcs were made in 
many departments of the state and an elcctiv t clement w as mtro 
duced into the provimial administrations Ihe old lonception 
of government with such modifitations as had been made up to 
1910 arc set forth htlow 

Ihc laws of the state prescribe the government of the country to 
be based oia the government of the family * The emperor is the sole 
lud supreme head of the state, his will l>eing absolute _ 
ihke in the highest affairs and in the liumblcst details of 
private life The highest form of legislation w as an ”**5. 
impenal decree, whether promulgatid in general tenns or 
to meet a special ease In eithei form it was the law of 
the lind and no pnvikgi or prescriptive nght could be 
pleaded against it All officers of state all judges and magistrates 
Jiold Ifieir olfices entin Iv at the impenal pleasure Ihey can be 
dismissed, degraded jnmisfied, without reason assigned and without 
form of tiial — even without knowing by whom or ol what they art 
accused The monarch has an ulvisorv council, but he is not bound 
by its advice, nor need he pretend that he is acting by and with its 
advice ind concurrence ihis coiulition of affairs dates back to \ 
primitive slate of society, wlucli probably existed among the Chinese 
who first elev eloped a civihzcd form of government That this 
system shoulel have been maintained m ( hm i through many centuries 

public m 1876 An organized service for the convey ante of govern- 
ment despatches has existeei in Cliina for many centuries and the 
commercial classes mimtaiii at their own expense a s\sttm ( letter 
hongs") for tlu tiausmission of coircspondence 

® For the causes leading to this movement ind the jvrogress of 
reform sec ^ Hitton 

•* For recent authontatuc aceounts of the government of Chine 
see H B Morse The Ttade and idmini'.tration of the Lhinese Lmptre 
chap 111 Wich't.rdi s Com ptehensne Ueo^raphy, Sec Bk I j v , and 
The Statesman's \ ear Book 
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IS a fact into the causes of which it is worth while to mqmre We 
find it pictured m the records which make up 'ttw Book bf Htstarv, 
and -we find it enforcerl in the writings oif. the great apostle of ipatn- 
archal tnstitutions, Confuaw, and in all the other works wituch 
go to make up the Ckmfucian Gtnon llie reverence with which 
these scriptures are v lewerl was the pnnciiJal means of ipecpctuating 
the primitive form of Chinese impenahHm The contents od their 
pages formed the study of every schoolboy, and supplied tlie themes 
at tlic competitive exammatnons through whicfc every one had to 
pass who sought an official career Thus the mmd of the nation 
was constantly and almost exclusivtfly turned towards them, and 
their dogmas became part and parctl of the national training The 
whole theory of govtrnmcal is Uic embodiment of parental love and 
filial piety As the people are the clifldrcn of tlic emperor, so is he 
the rten-tste or the Son of Heaven 

In practice the axbitrarv power of the emperor le tempered in 
several ways firstly, although the cousUtution conferred this 
absolute and unchecked po ver on the emperor, it was not 
for hiB gratification but that he mighf- exercise it for the 
omperor people He rules by divme authority, and 

as the vicegerent of heaven upon earth If he rules corruptly or 
unjustly, heaven will send disasters and calamity on the people as 
a reproof if the rule becomes tyrannical heaven may withdiaw its 
favour entirely, and then rebellion may be justified The Manchu 
dynasty came to the throne as foreign conquerors, nevertheless they 
base thou: right to rule not on the power of the sw*ord, but on divmc 
approval (Jn lias moral ground they claim the obcdiuict of their 
subjects, and submit thtmselves to ‘he corresponding obligations 
I he emperor, unless he has gamed the tlirone by conquest, is selected 
by his jiredecessor or by the impcn.il family m conclave He is 
usually a son (but seldom the eldest son) oi his predecessor, and need 
not be the eluUl of the empress-consort,^ tliough (other thuigs lemg 
equal) a son of tht empress is preferred Faifing a on another juinet 
of the impriiil liouse is cho en, the rfioice bring p*-opertv among the 
princes of a genu ration below that of the preceding tmjxroi, so that 
the new emperor may be adopted as the son of his predecessor, and 
perform for lum Uie due ceremonies at the ancestral tablets Ajiart 
from this aneestor-worshiji the cmpeior woiships only at the Altar 
of Heaven, leaving Buddhism, Taoism, and any other form of worship 
to hts subjects The cmjieror s eacrifices and pra\exs to heav«n ait 
conducted ■with great parade lud c< rtmony Ihe chief of these state 
observances is the saenfice t the winter solsUcc, whith is pc-xfoimed 
before sunrise on the inornmg of tlie -ist of December at the Temple 
of Heaven The form of the altar is peculiar 

It consists of a triple circular terrace, 210 ft wide at the base 
150 m the middle anel yo at tlie top The emperor with his 

immediate suite, kneels in front of the tablet of bhang ti (The 
Supreme Be mg, or Heaven), and faces the north The i>lationn is 
laid with marble stones, forming nine conocntxic circles the inner 
circle consists of mne stones, cut iso as to fit with close edges >ound 
the central stone, which is a perfect circle Here the cmperoi kneels, 
and IS surrounded firsT by he circles of the terraces and their 
t nclosmg walls, and then by the circle of the horuon He the n seems 
to himself anel to Ins court to be ui thv centre 0/ the univer t, and 
turning to the north, ?ssuming the ittitudc of a subject, he icknow- 
kxlges in prayer and bv Ins jiosition that he is inferior to heaven, 
and to henvon akuic Round him on tne pavement arc the mne 
circles of as many heavens, consisting erf nme stones, then eighteen, 
then twenty-seven and so on in successive multipJes of nine till the 
square of nine, the favounte number of Chinese philosophy, is 
reached m tlie outermost circle of eighty one stones * 

On this occasaon, also, a bullock of two years old, and without 
blemish, is offered as a whole burnt-offenng m a groeii porcelain 
furnace which stands close beside tlie altar The emperors life is 
largely -occupied with ceremonial observances, and custom ordains 
that except on state occasions he -sliould not leave the walls of the 
palace 

For liis knowledge of public affairs the emperor is thus largely 
dependent upon such mformation as courtiers and high officers of 
state permit to reach him • The palace eunuchs have often exercised 
great -jicwer, though their influence has been less under tlie Manchus 
than was the case durmg previous dynasties Though m theory the 
throne commands the services and money of all its subjects yet the 
crown as such has no revenues peculiarly its own It is dependent 
on contributions, levied through the high officials on the several 
provinces, subject always to the will of the pe^iple, and without their 
concurrence and co-ojieration nothing can be done ® The power of 
the purse and the power of the sword are thus exercised mediately, 
and the autocratic power is in practice transferred to the general body 
of Ingh functionaries, or to that clique which for the time being his 


1 The empress consort is chosen by the emperor from a number 
of girls selectee! by his ministers from the families of Manchu nobles 
From the same candidates the emperor also selects secondary- 
empresses (usually not more than four) Cemeubmes, not limited m 
number, are chosen from the daughters of Manchu nobles and free- 
men All the children are equally legitimate 
® Recent emperors have been children at accession and have been 
kept in seclusion 

* bee DemocratK t lima in H \ (jiles, Chuia and the Chinese 


the ear jcrf the emperor, and is united enough and powerful onougli 
to impose its will on tlie others 

Tlie ftmetionanes who tlius really wield the snpiteme power are 
almost wafhout exception civil officiais Naturally the court has 
shown an inclination to choose Manchu rather than Chinese, ruing 
but of late yeairs thas preference has become less marked, ^ erned 
anti na the imperaal appointments to provincial admmistra- f 
tions the praportion of Mauchus chosen was at the begin- 
nmg of the xorfh century not more than xine-ifefth of the 
whofc number The real season for this change is the 
marked sujienority of the ChuneBe, in whose hands the admmisjbration 
IS staled to be safer for tlie Manchu dynasty Practically all the 
lugh Chinese otiioials have risen through the lumor ranks of the civil 
hervice, and obtained tlitir high [position as the reward-— so it must 
be presumed — of long and distmgmshed public service 

Ihrongh the weakness of some of the emperors the fiuictions of 
tlie central government gradually came to be to check tlu action 
of th< provincial governments rathir than assume a „ , 

dirttt imtiitivi in the conduct of affairs The central 
govirnment ni ly be s<iid to criticize latlur tlian to ® . 
control the action of the provincial admmistiations, 
wielding, however, at all times tlic po^ver of immediate 
removal fiom his jiost of any official wJio&e conduct may 
be foiiiul irrtgular or eonsidtricl dangerous to tlie stability of the 
stale This was written m 1877, and since tlicn the j)r< ssurc of 
foreign nations has compelled the cintial government to issume 
greater re sjionsibilities, and the empire is now ruled Irom Peking in 
a iiiueh moie e Ifi etivi manner tlian was the ease when Loid Napit r in 
iS34 eould hnd no le jircsentative of the central government with 
whom to transact business 

If the central author tics tike the initiative, and issue oidtrs to 
the provinciU authorities it, however, does not follow that thev will 
be carriod out The otdets, if unwelcome, are not elircctly disobeyed 
but lathor ignored, or ipecious pie is ire put forveard showing the 
difficulty or irapossibility of canying them out at that particulai 
juncture Ifii central government always wields the jsower oi 
removing or elegrading a recaleitrant governor, anel no case has 
been known where sueh an oreier was not promptly oibcyed But 
the central go-vemment, being composed of officials, stanel by then 
order, and are extrexnely reluctant to issue such a eommand, 
espt e lally at the bidding of i loicngu power Generally tlu ojumoii 
of the govcrnois and viceroys has gieat weight with the central 
goveinmcnt 

Uneler the Mmg dynasty the Nuiko or Giand becietanat formed 
the supreme ooamcil of the empire It is now erf more honorific 
than actual importance Active mcmberslup is limited „ 
to Rix persons, namely, four grand secretarie s and two * 

assistant gnind secretaries, half of whom, iccording to a 
geneial rule lormerly applicable to neailv all the high central 
offices m Peking must be Manchu anel hilf niineae It gamtais- 
constitutes the imperial chancery or court of aichivcs, tratwn 
and admission to its ranks confers the highest distinction 
athimabie by Chinese officials, though with functions that arc almost 
purely nominal Members of the grand socielaiiat are distinguished 
by the honor iry title of Chung tang The most distinguished 
viceroys are usu illy aelvnncrd to tlu dignity of giand secitlary while 
continuing to occupy their posts iti the provinces 1 he best known 
of recent grand seore tarios was Li Hung chang 

Under the Manchu dynasty the Grand C.ouncil (C him Chi Ch u) 
became the actual privy council of the sovereign, in whose piesence 
its members daily ti ansae ted the busim ss of the state Ibis council 
IS comjxised of a smaH knot of men holding various higli olfici s 111 
the government boarels at Peking The litoral meaning of (him 
Chi C^u 13 place of plans for the army, anel tlie institution derives 
its name from ihe practice estaWishee'l by the early emperors of the 
Manchu dynasty of treating public affairs on the footing of a miMary 
council Ibe usual tune of transacting business is from 4 to b a m 
In addition to the grand counoil and the grand secretariat there wert 
boards to supervise particular departments Bv a decree of the 6tli 
cf November ityob tiie central administratKin was remodelled, subse- 
quent decrees makmg -other changes Tne administration in igio 
was earned on by the ioWowmg agencies — 

\ CouHctis — (i) Tht grand -council Its title was modified in 
1906 ami it IS now known as the Grand Council of State Affairs or 
Privy Council It has no special function, but deals with all matters 
of general administration a-nd is presided over by the emporor (or 
regent) (2) The Grand Secretariat T his Ixidy gained no increase 
of power m i<)o6 (3) Tlie advisory council or semite {lu Cheng 

Yi*en) created in 1907 and containing representatives of each 
province It includes all members of the grand council and the 
grand sooretariat and the heads of all the ( xecutive departments ® 
The members of these tlvree bodies form advisory cabmets to the 
em^ror 

B Boards — Besides Ixiards concerned with the affairs of the court 
tliere were, before the pressure of foreign nations and the movement 
for reform caused clianges to be made, six boards charged with the 

■* W F May'ers, Ihe Chinese Government {1878) 

* This body is superseded by the Imperial Senate summom d to 
meet for the first time on the 3rd of (October 1910 
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conduct of public aifair-> Ilicy were (i) Lt Pu, U»e Bovrd of Civil 
^ppointoients, controlling cUl appouitmeniB in the civil service from 
the rank of dislnct magistraU upwards (i) Hu Ph, the Board of 
Revenue, dealing with all revenues whicli reached the central 
govcrnuicnt (3) Li Pu, the Board of Ceremonies. (4) Pmg Pu, the 
Board of War It controlled Uie provincial forces The Maaciiu 
forces were an mdepcndejit organization attached to the palace 
(5) Hsing Pm, the Board of Punishments It dealt with the crim- 
inal law only, especially the punishment of ofiicials ^udty of 
malpractices (6) Kung Pu, the Board of Works Its work was 
limited to the control of the construction and repair of olfacial 
residences 

As rearranged and enlarged there are now tlie following boanls, 
given in order of precedence — ■ 

1 Wai wM Ph —This was established m 1901 in succession to the 
fsung h Yam^u ^ which was creatixl m 1861 after the Anglo-Clunese 
War in 1 8()0 as a board for foreign affairs Previous to that war, which 
established the tight of foreign powers to have their representatives 
in Peking, all business with Western nations was transacted by 
provincial authorities chiefly the viceroy at Canton The only 
depaitnicnt at Peking which dealt specially with foreign affairs was 
the 1 1 Jan Yuen, or board of eontiol for the depcntlencus which 
regulated the iltaiis of Mongolia, Tibet and the tributary states 
generally With the at 'vent of formally accredited ambassadors 
fiom the J uropcan powers something more than tins was rc<iaired, 
and i special boaul was appointed to discuss all questions with the 
foreign envoys Ihc numbei was originally four, with Prince Kung, 
a brother of the emperor Hien Feng, at then Ik ad It was subse 
(pu ntly rais'^d to ten another prince of the blood, Pnnre Clung 
Ixjcoming picsident I he mcmbeis weie spoken of eollietivily as ' 
the prince anti ministers For a lo ig tunc the board had no real 
power, and was looked on latliei as a buffer between the foreign I 
envoys ind the real goveinnient The iinpoitance of foreign aliairs, I 
ho\v<\ci, es|)eeially since the Japaiutifc War, identibed the Yamnn 
more with the grand council seveial ol the most prominent men being 
iiitmbi rs of both At the same time that the Ibunt’-h Yainin ins 
en iteil two impoitant offices were < stabhsliod m tlie provinces for 1 
dealing with foreign toinraereial questions vi/ tlie superintendencics 
of trade foi tin noithern anel southern poits The negotiations con 
lueted with th Boxer outbreak proven so eonelusiv* ly that thi 
machinery to tlie / ',ung li Yamen was ol too antiquatid i naturi to 
servt the new reeiuireim nts that iL was I'eterminid to abolish the 
Yu Hen and lo substitute for it i Ixiard (Pu) to be styUd the IVai wu 
I^M or board of toieigii aftaiis 

2 Board of Civil Appointments 
\ Boaid of Home Vdairs 

4 Boaul ot tinance and i’ayin aster General s Department. 

■5 Boar 1 of Ceremonies 

0 ^Vrmy Board oi Ministry of War (instituted i<)Oi>) - 

7 Board of Judieatiue 

8 Board ot Agiiculture Works and Commerce (instituted 190 p 
q Board ot dependencies 

u) Board of E Ineation (instituted iqn) 

II Boaul of Communie iLions (instituted lyoO) 

Each board has one pnsident and two vice presidents, with the 
exception of the Wai-wu I’u, wind' has a coniptroller-gt n« 1 il and 
two presidents, and the Boards of Wai and Education, each of wludi 
has a coinptroller-gtaieral m ad lition to the president Accoidmg 
to the deaee of i<k> 6 no distmction, m filling uj) the various boards, 
IS to be in ide between Manehu and Chinese 

Besides the boards named theic are othur departments of stitt, 
some of them not limited to any one biaiich of Uie pubUi service 
Ihe more important arc those that follow — 

The Censoratc {lu Ch a Yuan) — An institution pecuhar to China 
fhe constitutiou provides a paad body of men whose duty it is to 
inform the empeior of all facts affecting the welfare of the peoide and 
the comduct of government, and m particular to keep an eye on the 
malhasance of lus officer's J hesc men are terraeel 1 « shth (iiuperral 
recorder), generally translated censors Their office has existed since 
the 3rd century « c Ihe body consists of two presidents, a Chinese 
and a Manehu, 14 supervising censors ittachod to the raimstries at 
Peking, and 5b censors, divided into hfte^ divisions, eacli division 
taking i particular provuice or area, so as to embrace the whole 
eighteen provinces, besides one metropolitan division The censors 
are pnviiegetl to animadvert on the conduct eveai of the emperor 
himst If to censure the m inner m which all other officials peiform or 
neglect their dntus and to denounce them to the tluone They 
receive appeals made to tlie emperor, either by the people against the 
officials or by subordmate officials against their superiors Ihey 
exercise, m accord witli the Boara of Justice, an oversight over all 
criminal cases and give thcar opinion whenever the death penalty is 

' Yamdn is the name given to the residences of all higli officials 
Tsung-h Yamfin— the bureau for managing each (foieign) kingdom s 
affairs 

* An edict of the 15th of July 1909 created a naval and mihtarj’’ 
advisory board Up to that tunc the navy was controlled by the 
viceroys at Canton, Nanking, Fu-chow and Iientsm, the viceroys | 
at Canton and Tientsin l^ing ministers superintendent of tlie 
southern and (northern ports respectively 


to be pionouiieed They superintend the workmg of tlie diffetent 
boards and are sometimes sent to various places as imperial in 
spectois, hence they are called Srh mu kuan (the eyes and ears of the 
emperor) The censors exercise their office at times with great 
boldness ® their aiivice if unpalatable may be desregarded and th< 
censor 111 question degraded 1 he systt oi of the censoiate lends itself 
to espionage and to biibery, and it is said to be more powerful for 
mischief tnaii for good Witli the growth m influence of the native 
press the institution appears to lose its ratson d itre 

The grand court of revision [Ta-h $ze) or Court of Cassation exer 
cises, in conjunction with the Board of justice and the Censorate, i 
general snpeivLsiou over the administration of the ciimmal law 
These Ixidics are styled collectively kan jah szc (Uic Three High 
Justices) 

The Hanlin College {llanlin Yuen, literally I orcst of i’cneis) is 
composed of all the literate who have passed the palace ex unmation 
and obtained the title of Hanlin or imperial aeademist It ha. two 
chancellors — a Manehu and a Chinese Its functions are of a jiuieU 
hteiary character and it is of importance ehieflv because the head^ of 
the college, who aie prcsumablv the most iinuunt scholars of tie 
empire have the right of advising the throne on all public affairs, 

I ami ire eligible as members of the giand umncil or of the Wai wu 
I Pu The ( hmtsc set fire h) it during the fighting in Pelving m June 
Kjoo m the hope of hnrnii g out the adjoining British 1< gation 
The whole of tlie library containing some of the most valuable 
manuscripts m the world, vv is destroyed 

Each of the eighteen provinces of Clmia iirojxir, the time piovmct s 
of Manehuiia and the province of Sin kung aic ruled by i viccrov 
placed over one, two and in one instance thiec jiroviiues « ^ ■ 

or by a gov t rnor over a singlt province citlu 1 under a ^ * 

viceroy Ol dejicnding directly on the central government 
the viceroy or the gov ei nor being held responsible to the 
emperor for the entire administration political judicial militaiyanel 
fiscal The most inijiortant vice royalties arc those of Chih li Liang 
kiang and Liang kwang The viceroyaltv of I lang kiang comprises 
the jirovinces of Kiang su, Ngan hm and Kiang si The vieeiov 
resides at Nanking and hence is sometimes called the viceroy of 
Nanking Similarly the viceroy of Lung kwang (comprising the 
provinces of Kwang tnngand Kwang si) through havang hiaTcsidcncc 
at Canton is sometimes styled the viceiov’ of Canton Fhe three 
provinces aeljoining the me Iroj^olitan prov mce of Chib li - Shan tung 
Shan SI and Hon an have no \ ictiov s ov er them sc v cn provinces — 
mcluding Chth li liave no governors, the viceroy omeutmg as 
governor In provinces where there arc both a viccreyy ami i 
geivcrnor they act conjointly but si)ecial departments are ad 
ministcre 1 by the one rather than the other The v iccrov controls 
the military and the salt tax the governor the civil servace 
ge ncrally 

The viceroy or governor is assisted by vinous other high officials 
all of whom elovvn te> the district imgistratc are nominated from 
Peking Tlic chief officials arc the treasurer the judicial ceim 
missiouer or provincial judge, and tlie eommissioncr of eelncation 
(this last post being created m 1903) Tlie treasurer controls the 
tminces of the whole province, receiving the taxes and paying the 
salaries of the officials The judge the silt commissioner and the 
gram collector arc the only other officials whose authority extends 
over the whole province Each province is subdivnded into pre 
fecturcs nikd by prefects, and each prefectun into districts ruled 
l)V a district magistrate, f hi/t listen, the official through whom the 
piople in general receive the orders of the government Two or 
more jireffcturcs are unittd into a lao or circuit, the official at the 
hcael of which is called a Taofai T mh town and village has also 
its unofficial governing body of gentrv ^ The officials ^pointed 
from Peking hold office for three years but the V mav be re appointed 
onc« and m the case of powerful viceroys they mav hold office for 
a prolonged period Another rule is that no official is ev cr appointed 
to a jHist m the province of his birth i rule which however, did 
not apply to Manchuria Tlie Peking authorities take care also in 
making the high appointments to send men of different political 
parties to posts m the same province 

The edict of the 6th of ?sov ember 1906 initiating changes m tlie 
central administration was accompanied by’ another edict outlining 
changes in the provincial government and an edict of the 22nd of 
July 1908 ordered the election of provincial assemblies The edict 
made it clear that the functions of the assemblies were to be purelv 
consultative Tho elections took place according to the regulations 
the number of members allotted to each prov mce v arymg from 30 
(Kinn province, Manchuria, and two others) to 140 m Clnh li The 
franchise was restricted, but the returns for the first elections showed 
nearly rooo voters for each representative The first meetings of 
the assemblies were held i n October 1909 

* Thus m 1910 Pnnee Chmg, president of the grand cmincil, was 
for the third time, impeached by censors, being denounced as an 

old treacherous mmister '* who filled the public service with a 
crowd of men as unworthy as himself The cinsor who made the 
charge was stripped of his office (soc 7 he Fimes of the 30th of March 
1910) 

■* For details of local government see Richard s ( omf>rehenstit 
Geographv 1908 edition, pp 301 et seq 
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rhe Civil Service — Ihe bureautratic element ib a vital feature 
in the government of Chm\, the holding of office being almost 
the only road to distinction Ofiicuilb arc by the Chinese called 
collectively Kwan (luUrs or magistrates) but are known to 
foreigners as mandarins ) The mandarins arc divided into 
nine degrees, distinguished by the buttons worn on the top of 
their caps Ihese are as follows —first and highest, a plam 
red button , second, a flowered red button , third, a transparent 
blue button , fourth, an opaque blue button , fifth, an un- 
coloLircd glass button , sixth, an opaque white shell button , 
seventh, a plain gilt button , eighth, a gilt button with flowers in 
relief , ninth, t gilt button with engraved flowers I he buttons 
indicate simply rank, not office The peacock feathers worn m 
their hats are an order granted as reward of merit, and indicate 
neither rank nor office The Yellow Jacket similarly is a decora- 
tion, the most important m China 

1 he ranks of the civil service are recruited by means of examina- 
tions Up to the beginning of 1906 the subjects in which cvndi 
dites were examined were purely Chinese and literary with i 
smattering of history In 1906 this svstem was modified and 
an official career was opened to candidates who had obtained 
honours in an examination m western subjects (see ^ hdiicaiwn) 
Ihe old system is so closely identified with the life of China that 
some sp ice must be dev oted to a dcsci iption of it 

As a general rule students preparing for the public examination 
read with private tutors There were neither high schools nor uni- 
vcrsit’cs where a regular training could be got In most of the pro 
vmcial capitals, and at some other j hces, tlure v\ere indeed institu 
tions termed colleges, supported to some extent from public funels, 
wheie advanced students could prosecute their studies, but before 
the movement initiated by the viceroy Chang Chih tung after the 
China-Japan War of 1894, they hardly counted as factors in the 
national education The private tutors, on the other hand were 
plentiful and cheap \ft<r i senes of preliminary trials the stmlent 
oblaineil liis fust quahhcation by examination held before the 
litciary chancellor m the prefecture to which he belonged This was 
termed the '^iiUsai or licentiates degree, ind was merely a eiuali 
hcition to entci for the higher examinations The number of 
licentiate degrees to be given was, however strictly limited , those 
who faded to get in were set back to try igain, which they might do 
as often is they pleased There was no limit of age Those selected 
next proceeded to the great examination held at the capital of each 
province, once in three years, before examiners sent from Peking 
loi the purpose Here ngam the number who pissed was strictly 
limited Out of 10,000 or 12,000 competitors only some 300 or 350 
could obtain degrees The others, as before, must go back and try 
again Ihis degree termed ( hti or provincial graduate, was the 
hrst substantiil reward of the students ambition, and of itself 
qualified for the jmbhe service, though it did not immediately nor 
neccssaiily lead to active emoloymenl The third and final examma 
tion took jilaee at Peking, and was open to {irovmeial graduates from 
all parts of the empire Out of Oooo competitors entci mg for this 
final test, which was held tnenmally, some 325 to 350 siueeedcel in 
obtammg th( degree of Chin shih, or metropolitan graduate These 
were the hn illy selected men who became the officials of tlie empire 

Several other doors w e rc howcv cr , ope n by \v hich aelmission to the 
ranks of bureaucracy could be obtained In the first piece, to en- 
courage scholars to persevere, a certain number of those who failed to 
reach the chu ftn, or stcoml degree were allowed, as a reward of 
repeated efforts, to get into a special class from which selection for 
office might be ma<li Further, the gov eminent reserved to itself the 
right to nommiti the sons arul grandsons of distinguished deceased 
publiC servants without examination Vnd, lastly, by a system of 
* rocwmracndation, young mm from favoured institutions or men 
who had served as clerks in the boards might be put on the roster 
for substantive appointment Tlie ne ee ssitics of the Chinese gov ern 
ment also from tunc to tune compelled it to throw open a still wider 
door of entry into the civil service, namely, admission by purchase 
During the T aipmg rebellion, when the government was at its wits 
enil for money, formal sanction was given to what had previously 
been only intermittently resorted to, and since then immense sums 
of mom y have been rectiv ed by the sale of patents of rank, to secure 
either admission to office or more rapid promotion of those already 
omploved \s a nsult of this policy, the country has been saddled 
with thousands of titular officials far m excess of the number of 
appointments to be given .ivvay Deserving men were kept waiting 
for years while inferior and less capable ollicials were pushed ahead, 
beicausc they had money w herewith to bribe their way Nevertheless 
the jiurchasc system ulmittcd into the service a number of men 
free from th it bigoted adherence to Confucian doctrine winch 
ch iraclcnzes the literary classes, and more in touch with modern 
progress 

All candidates who succeed m entering the official ranks arc eligible 


for active employment, but as the number of candidates is far in 
excess of the number of appointments a period of weary waiting 
ensues A few of the best scholars get admitted at once into the 
Hanlin college or into one or other of the boards at Peking The rest 
are drafted off m batches to the various provinces to await their turn 
for appointment as vacancies occur During th s period of waiting 
they are termed ' expectants ” and draw no regular pay Occasional 
service, however, falls in their w'ay, as whin they arc commissioned 
for special duty in outlying districts, which they perform as Wet 
yttens, or deputies of the regular officials The period of expectancy 
may be abridged by recommendation or purchase, and it is generally 
supposed tliat this last lever nmst invariably be resorted to to secure 
any lucrative local appointment A poor but promising official is 
often, it IS said, financed by a syndicate of relations and fninds, 
who look to recoup themselves out of the customary perquisites 
which attach to the post Appointments to the junior provincial 
posts are usually left to the provincial government but the central 
government can always interfere directly Appointments to thi 
lucrative posts of customs, taotai, at the treaty poits arc usually 
made direct from Peking, and the officer selected is neither necessarily 
nor usually from the provincial staff It would perhaps be safe to 
say that this appointment has hitherto always been the result of a 
pecuniary arrangement of greater or kss magnitude 

During the first five years (1906-1910) of the new method by 
which candidates for the civil service were required, in addit on to 
Chinese classics, to have a knowledge of western science, 
gieat efforts were made in several provinces to train up Bribery 
a better class of public official The old system of ad- 
ministration had many tlieoretical excellencies and there 
had been notable instances of upright administration, but the 
regulation which forbade a mandarin to hold any office for more than 
three vears made it the selfish interest of every office holder to get 
as much out of tlu people within h s jurisdiction as he possibly 
could m th It time This corruption m high places had a thoroughly 
demoralizing effect While among tin better commcrcnl classis 
Chinese probity m busmiss relations with foreigners is jroicrbiil 
the people generally set little or no viluc upon truth, and this has 
lc<l to the use of torture in their courts of justice for it is argued 
that where the value of an oath is not understood somi othei 
means must be resorted to to extract cvieli nec 
Justice -—The Chih listen or district magistrate decides ordinary 
police cases he is also coronci ind sheriff he he irs suits foi divorce 
and breach of jiromise, ami is a court of first instance in all civ il cases 
the penalty for taking a case first to a higher court is fifty blows 
with the bamboo on the naked thigh '' ‘ Appeal from the Hsten 
court lies to the Fu or prcfcetural court anel thence cases may be 
taken to the provincial judge who signs death warrants, while then 
aic finil courts of appeal it Peking Civil cases are usually settled 
by truie gilds in towns and by village eldcis or by arbitration m 
ruril districts Refinnci has bten made to the use of torture 
Flogging IS the only form of toiture which has been allowed under 
the Manchus The obdurate witness is Ind on his face, and the 
executioner delivers hiS blows on the upper part of the thighs with 
the concave side of a split bamboo the sharp idgis of wh ch n uti 
late the sufferer terribly The punishn tnt s continued until thi 
man cither supplies the evidence required or bcconus instnsibk 
Punishment by bamboo was formally abolshtd by imperial edict 
in 1905, and other judicial nforn s were instituted They rcmaineil 
largely inoperative, and even m Shanghai, under the eyes of ffircign 
residents, gross cases of the infliction of torture occurred m 1909 * 
For e ipital offences the usual modes of inflicting the extreme 
penally of the law arc — m bad cases, such as parricides cutting to 
pieces, ’ anti for less aggravated i rimes either strangulation or 
decapitation Ihe culprit who is condemned to lx cut to pieces ' 
IS fastened to a cross, and while thus suspended cuts arc maile by the 
executioner on the fle shy parts of the borly and he is then beheaded 
Strangulation is reserveei for lesser degrees of guilt, it being con 
suiered a privilege to pass out of life with a whole body When it has 
been granted to a criminal of rank thus to meet his end, a silken cord 
13 sent to him at his own home No explanatoiy messagi is con 
sidered necessary, anel he is left to consummate his own doom 
Popular sentiment regards decapitation as a peculiarly d sgraceful 
mode of elcath Constant practice makis the executioners wonder 
fully expert in the performance of their office No block or resting 
place for thi head is used The neck is sinqily outstretched to its 
full length by the aid of an assistant and one blow invariably leivis 
the body headless 

The laws are in accord with the principle winch regards the 
family as a unit thus there is no bankruptcy law— if a debtor's own 
estate will not suffice to pay his debts the deficiency must 
be made good by his relatives if a debtor absconds his 
immediate family are imprisoned By analogy if one 
member of i party commits an ofimee and the guilty 
person cannot be detected, the whole parly niust suffer foreigners 
residing m China resented the application of this principle of law 
to themselves As a result extra territorial rights were sought by 
Europe in powers They were secured by Russia as early as 1680, 

‘ Morse, op at , 1908 edition, p 70 

* See rhe Itmes of the 28th of February 1910 
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but it was not until 1843 that any other nation acquired them In 
that year Great Britain obtained the right to tiy British subjects by 
its own consuls a nght secured in more explicit terms by the United 
States and France m 1844 Now eighteen powers, including Japan, 
have consular courts for the trial of their own subjects according to 
the laws of their native lands Mixed courts have also been estab- 
lished, that IS, a defendant is tried m the court of his own nationality, 
the court giving its decision under the supervision of a nprcsent-ituc 
of the plaintifi s nationality In practice the Chinese have seldom 
sent representatives to sit on the bench of consular courts but as the 
Europeans lack confidence in the administration of Chinese justice no 
suit brought by a foreigner against a Chinese is decided without the 
presence of an assessor of the plaintiff s nationahty 

Defence — The Chinese constitution in the period before the 
reform edicts of 1905-1900 provided for two mdcjicndcnt sets of 
Artay military organizations — namely, the Manchu army and 
the several provincial annics On the establishment 
of the dynasty in 1O44 the victorious tioops, composed mainiy of 
Manchus but including also Mongols and Chinese, were permanently 
quartered m Peking, ami constituted a hereditary national army 
Ihc force was divided into eight banners, and under one or other of 
these all Manchus and all the descendants of the members of othir 
nationahties were enrolled They form the bulk of the population 
of the “ Tatar city ’’ of Peking Lach adult male was by birth 
entitled to be enrolled as a soldier, anti by virtue of his enrolment 
hid a nght to draw rations — t e his allowance of the tribute iice 
whether on active service or not Detachments from one 01 other 
of the banners wen stationed as garrisons m the chief provincial 
centres as at Canton Fuchow and Hang-chow, &c and their 
descendants still occupy the same position As a hghting force 
the Manchu gamsons both in the capital and in the provinces 
had long become quite chite In the cipital howciei the Dite of 
the Manchu soldiery were formed into i spociil corps termed the 
Peking Fk Id Foret Its nominal strength was 20 000 the men were 
armed and drilled after the European fashion inel fiulv well paid 
There wore other coips of picked Manchus better paiel and better 
armed than the ordinary soldier and it was computed th it in i()oi 
the Manchu army in 01 near Peking could musltr 40,000, all more 
or k ss efficient 

I he second organization was termed tht army of the Green 
htanelard being the Chinese provincial forces Tht nominal strength 
was from 20 000 to 30,000 lor each province or about 500 000 m ill 
the actual sticngth was about one thirel of this 1 hey were enrolled 
to keep the pcact within their own piovincc and lesembled a militi i 
or local constabul iry rather than a national army They were 
gencr illy pooily ji uci and equally badly drilled and aimed 

The only real fighting loree w hie h China poss< ssid at the beginning 
of the 20th century was made iqi of certain sjiteial coqis which wire 
not provided for m the* constitution and eonsequentl} used to be 
termed yung “bravts or incgulars but bad aequiretl \arious 
distinctive names They were enlisted by provincial goveinois and 
all hid some smattenng of foitign drill They weic also fairly well 
paid and armeel Attci the Chmo J ipanese War of 1894-95 some 
of these corps wen quartered nt u Peking and Iientsin, ami came 
gencr illy to be spoken of as the Army of the North 

An imperial decree issued in 1901 iftei the Boxer rising ordeicd 
the reorganization of the milit iry forci s of the empire ami on pro- 
vincial lines something was accomplished— especially m Chih Ii 
under Yuan Shih k ai, who practically created the ^rmy of the 
North ” It was not, liowevcr, until after the Kusso Japanese War 
thit determined efforts yvere made to organize a nation il army on 
Western lines , an army which should be resjionsible to the cintial 
government and not dependent upon the provincial administrations 
A decree of 1905 proviclcd (on paper) for training schixils for officers 
m c ich of the provinces, midille gratle military schools in selected 
pi 0 Vinces, and a training college and military high school m Peking 
Ihe Army Board was icorganizcd and steps taken to form a general 
staff ConsidcrabU progress had been made by igio m the evolution 
of a body of clfieient officers In practice the administration re- 
mained largely provincial— for instance the armamtnt of the troops 
was provided by the provincial governors and was far from uniform 
Die scheme ^ contemplated the creation of a force about 400 000 
strong in 30 divisions and in two armies the northern and the 
southirn Reeruitmcnt is on the voluntary pnnciplc except in 
the case of the Manchus who apparently enter the new army instcail 
of the ' eight banners '* The ttrms of service arc three years with 
the colours three m the reserve anel four m the tcrntoiial aimy 
The Jajiancse system of training is followed Reservists are called 
out for 30 days every year and the terntoriahsts for 30 days every 
other year 

Up to 1909 SIX divisions ami one mixed biigide of tin northern 
army had been organized in Shan-tun^ Chih h and Ho nan else- 
w here three divisions and six mixed brig idcs , total strength about 
Oo 000 with 350 guns (These figures do not include all the pro- 
vincial foreign trained troops ) The t fficicncy of the troops vaiud , 
the northern army was superior to the otheis in training md aima- 
ment About a third of the ()0 000 men of the new army were m 
igog stationed m Manchuria (Sec also § Ht^tory ) 

* See 2 he Statesman s Year-Book (igio edition) 


An imperial <dict of the 15th of September 1907 reorganized the 
army of the Green Standard It was placed under the control of 
the minister of war and formed m battalions and squadrons Thi 
duty of the troops m peace time remained much as previously In 
war they pass under the contiol of regular offices, though their use 
outside tluir own piovmces does not seem to be contempUted 
Ihe Chinese navy m 1909 consisted of the 4300 ton cruiser Hai 
Chi ” (two 8 111 , ten y 7 m guns) of 2 \ knot original speed, thre< 
3000 ton cruisers, Hai Yung,” Hai Schevv ” and ^ 
"Ilai Shen” (three 6-in , eight 4 in guns) of 19 5 knot 
original speed, some modern gunboats built in Japan a few mis 
eellancous vessels and some old torjx^do boats W uh the destruction 
of the northern fleet by the J ipancse at the capture of Wci hai wti 
in 1895, the Chinese navy may be said to have cc ised to exist 
Previously it consisted of two divisions the northern and southern, 
of which the former was by far the more formidable The southern 
was umler the control of the vieeioy ol Nanking, and took no part 
in the Chmo Japanese War WHiile the northem fleet was grappling 
m a death struggle, the southern was lying snuglv m the Vangts/e 
waters, the viceioy of Nanking apparently thinking that as the 
Japamsc hid not attacked him tliere w is no leason wh^ lie shouki 
risk his ships 

The New Scheme- \n edict of the 15th of July 1909 created a 
naval and military advisory board Niturod 'sound centrallv 
Situated on the coast of Cheh kiang, was chosen as naval base, ami 
four naval schools were ordend to be established i navigation 
school it Chifu in engineering school it VMi impoa a school for 
nav il irtificers at I urh<n\ mil igumuiv and nnisketiv school at 
Nimroel bound \ superior navil college was founded at Peking 
The CO 1st defences wcie placed undei the control of the naval 
department, and the reorganization of the dockyards undertaken 
I Duiing 1910 orders tor cruisers were plaeeel abreiad 

Irsenals and Doc/ yards — \fter the loss of Port Arthur, Chini 
possosseel 110 dockyard which could dock vessels over 3000 tons 
! Many years ago the Chinese government established it Fuchow i 
shipbuilding yard, placing it m the hands of French engineers 
Training schools both lor langiugcs ind jiractn il navigation were 
I It the same time ejrg inizi d, ind a trailing ship was pioeurcd an<l 
I jmt undti the command of a British nival officer Some twentv 
, five or thirty small vessels were built in the eoursc of as manv \( ars 
I hut gi uluallv the v\hok organization was illowid to tall into deeav 
Except for petty repuis this establishment was in lejog valueless 
to the Chinese government Ihcre were also small dockvards at 
Kiang nan (near Shanghii) Whampoa ind 1 iku Iheie ire viell 
equipped arsefiils at Shanghai aiui at licntsm but as thiv ire Initli 
jiliceeJ up sh illow nvirs Ihcv aie useless foi nival npiiis Hotli 
ira e ipable of turning out he IV V guns and ilso 1 dies and ininiiinition 
in Urge quantities I hen aie ilso inilitar> irsen ils it Sinking 
W IK hang, Canton and Chengtii 

1 oris - \ great number of forts and batteries have been ended 
dong the eoist and at the entranee to tin principal riveis ChicI 
amemg these now that the laku foits lormtrlv command ng the 
entrance to lientsm have been demolished ire the Kiang>in forts 
commanding the entrance to the \ ingts/e the Mm torts at the 
entnnreof the Fuchow nver and tin Bogm forts it tlu entrant 
I to the t antem nver The sc an supjilied with heavy arm inient from 
the Krupp and Armstrong fae tones 

finauK 

In fisCctl matters, as for mam other purposes the ( hinese 
empire is an agglomeration of t number of quasi independent 
units J aeh province has a eomplete administrative staff 
collects Its own revenue, pavs its own end servite and otliei 
I chirges pheed upon it and out of tlu surplus contiibutes 
I tow irds the expenses of the impenil government i sum which 
I varies with the imperiousness of the needs of the latter ind with 
I Its own comparative wealth or poverty Ihe imperial govern 
j ment does neit collect dinrtlv am put of the revenues unless 
1 the imperial maritime customs he e\e opted though these too 
pass through the books of the proviiu lal authorities - 
J It has hitherto been cxtremelv difficult to obtain inching 
I like trustworthy figures for the whole revenue of ( hina for the 
1 reason that no complete statisties ire pubhsheel hv the central 
I gov ernment at Peking ® 1 he only av ail able d ita ire first the 
I returns published by the imperial mai itirne e iistoms for the duties 
lev led on foreign trade anel, sei eindlv , the memorials ^e nt to 
Peking hv the provincial authorities on revenue matters ((rtam 
of which are published from time to time in the Peking (lazelte 
- \ few of the old native customs stations wluth are eleemed 
perquisites of the unjieiial court may also be excepted, is for 
instance the native custom-house at Canton Hvvei Kwm on the 
Grand Canal, uui vanoiis stations m tlu neighbourhood of I’eking 
'' The pieieluetiein of i budget m 1915 was promised in one of the 
reform edicts ol lejoS 
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These are usually fragmentary, being merely reports which the 
governor has received from his subordinates, detailing, as the case 
ma^ l>e, the yield of the land tax or the Iflcm for his particular 
district, witli a dissert^ition on the causes which have made it 
more or less than for the previous period Or the return may be 
one detailing the expenditure of such and such a department, 
or reporting the transmission of a sum in reply to a requisiUon 
of the board of revenue, with a statement of the source from 
which It has been met It is only by collating these returns 
o^ or a long penod that anything like a complete statement can 
bt mT.de up \nd c\ tn then these returns do not represent any- 
thing like the total of taxation paid by the people, but, as far 
as thev go, they mav be taken to represent the volume of taxa- 
tion on which the Peking gov emment can draw revenue 
The following table, taken from a memorandum by Sir Robert 
Hart, dated the 2Sth of March 1901, shows the latest officul 
estimate (up to 1910) of the revenue and expenditure of China — 


Revenue 

laels.‘ 

I--and tax 

26,500,000 

Provincial duties 

X ,600,000 

,, rcceijits (vaiious) 

1 000 000 

Gram commutation 

3,100,000 

Salt gabellc 

13,500,000 

Li-km 

16 , 000,000 

Native customs 

2,700,000 

Mantinie customs 


General cargo 

X 7,000,000 

Foreign opium 

5,000,000 

Native opium 

1,800,000 

Total 

88,200,000 

k xpendtture 

Taels 

Provincial 

20,000 000 

Military and naval 

35,000,000 

Metrojiohtan 

10,000,000 

Banntrmen (Manchu soldiers ) 

1,380,000 

Palace 

1,100,000 

C ustoms 

3,600,000 

I-egations 

1 ,000,000 

River works 

940,000 

Railway s 

800,000 

Ixians 

24,000,000 

Coiitingint reserve 

3,300,000 

Total 

loi 120,000 


A calculation of revenue from all sources published bj the 
Shanghai Shen Poo m 1908, appvirentlv derived from official 
sources, give a total rev'enue of io!5,ooo,ooo taels, or about 
1 5 million sterling I his sum is obv lously less than the actual 
figures In 1Q07 Mr H B Morse, commissioner of customs and 
statistical se(r(tarv in the inspector itc general of customs, 
drew up tht following table b iscd on the amounts presumed to 
be paid b) the tax pav cr — 




Imperial 

Admmis 

tration 

I’rovmeial 

Vdminis 

tration 

Local 

Adrainis 

tration 

I 

II 

Land lax 

' I u K 

1 25,687,000 1 

Jael 

67,060,000 

Taels 

9,3x5,000 

Inbult 

7 420,000 1 

i 5 582,000 

2,300,000 

III 

Native Customs 

' 3,790,000 ' 

1,290,000 

249,000 

IV 

Salt (fabelk 

13,050,000 1 

26,000,000 

25,000,000 

V 

Miscellaneous 

3 856,000 1 

5,998,000 1 

985,000 

VI 

Fore ign Customs 

31,169,000 

3,942,000 

1,230000 

Ml 

I ikin 

13,890,000 1 

22,502,000 

3,639 000 


I ot ll 

^ 09,062 000 1 

142,374,000 j 

42 718,000 


Mr Aforse adds that the grand tot«U shown taels 284,1150,000,2 
“is an obviously insufficient sum on which to maintain the 
fabric of government m an c mpire like China, but it h is been 
reached bv calculations b ised on a fe v known farts and is 
offered as throwing some light on a subject veiled in obscurity ” “ 

’ In this article the tael use<l as a standard is the Haikwan (i e 
customs) tael worth about It fluctuates with the value of silver 

* Roughly 000,000 

* Ttadeand ■idmnnslraiwn of the Chinese Empire (i<txo) p 118 


The service of the foreign debt, together with the pressure of 
other needs — such as the cost of education and the army — ^made 
more manifest than previously the chaos of the Chmese fiscal 
system A scheme to reform the national finances was pro- 
mulgated under an edict of the iith of Januar) 1909, but it did 
not appear to Itc of a practical character 

Sources of Revenue l Land I ax — In China, as m most oriental 
countries, the land has from time imnienional been the mdinsta> 
of the revenue In the early years of the present dynasty there was 
levied along with tlic land tax a poll tax on all adult males, but m 
1712 the two were amalgamated, and the whole burdtn was thrown 
upon land families not possessing land being thcieaftcr exempted 
from taxation At the same time it was decreed that the amount 
of the land tax as then fixed shoukl be permanent and settled for all 
time coming It would appear fmm the records that this promise 
has been kept as far is the central government has been concerned 
In all Its many financial difficulties it docs not stxm ev<r to have 
tried to increase the revenue by raising the land tax The amount 
of tax leviable on each plot is entered on the title deed, and, onct 
entered, it cannot be changed * The lax on almost all lands is thus 
stated to be so much m silver and so much m nee wheat or what 
ever the principal crop may be Except in two provnnees, however 
I the gram tax is now commuted and paid m silver Tlic exceptions 
I are iviang su and Cheh kiang, wluch still send forward their taxes m 
gram ihe value of the gram forwarded (generally called tnbute 
nee) IS estimated at tiels 6,500,000 The total collection in silver 
as reported by the responsible otficials, amounts in round numbers 
to taels 25,000,000 The total yield of the land tax, therefore 
IS taels 31,500,000, or say ;^4, 725,000 It will readily bt granted 
that for such a large country as Cluna this is a very msiginficanl 
one In India the land tax yields about ;(;2o,ooo,ooo, and China 
has undoubttdly a larger cultivvtcd area, a laigci population 
and soil that is on the whole more fertile but it is certain that this 
sum by no means represents tlie amounts actually paid b> llic 
cultivators It is the sum which the various magistrates and 
collectors have to account for and remit in hard cush But as 
nothing is allowed them for the costs of colUctioii, they add on a 
percentage beforehand to cover the cost Ihis tht> usuallj do bv 
declaring the taxes leviable not in silver, but m copptr cash 
wluch indeed is the only currenev tliat circulates m country place s 
and by fixing the rate of exchange to suit themselves llius whilt 
the market rate is, say, 1500 cash to the tael, they declare by general 
proclamation that for tax-paying purposes cash will be received at 
the rate of 3500 or 4000 to the tad Ihus while the nominal land 
tax m silver remains the same it is m tHcct doubled or trebled, and 
what is wwsc, 110 return is made or iccouut rcquirco of tlu extra 
sums thus levied Jaich magistrate or collector is in t fleet a fanner 
I he sum standing opposite the name of las eUstnet is the sum 
which he is bound to return under penalty of dismissal, but all 
sums which ht can sciape together over and above are the per 
(juisites ot office it ss lus necessary expt uses Custom, no doubt sets 
bounds to his r ipacity If he went too far he would prov oke a not 
but one may salely say there never is any reduction, what change 
can be ctfccted being in tlu upward dirt>ction According to tlu 
best information obhunahlc a moduate estimate of the sums actually 
paid by the cultivators would give two slulhngs per icre I his ou 
an estimate ot the irea undet cultivation should give foi the eighteen 
provinces £19,000,000 as being actually levied, or inoic than four 
times what is rcturncxl 

2 I he Salt Duty — Tht trade in salt is a government monopoly 
Only licensed mdchuits aic allowetl to deal in it, and tlic imixnt 
of foreign salt is forbidden by the treaties For the purpose of salt 
idmimstiation China is divided into seven or tight mam circuits 
each of which has its own sources of production Eaeli eiieuit has 
caretully defined boundaries, and salt produced m one circuit is not 
allowed to be consigned 1 ito or sold m another There are great 
differences m price betwetu the several circuits, but the consumei 
IS not allowed to buy m the cheapest mirket He can only buy 
from the licensed merchants in lus own ciieuit, wlio in turn aie 
ilebarretl from procuring supphts except at tlu depot to which 
they belong Conveyance from one circuit to anotJicr is deemed 
smugglmg, and subjects the article to confiscation 

Duty IS levied under two heads tlu* first being a duty jirojicr 
ayable on the issue of salt from tlu depot and tlu second being 
km levied on trinsit or at the place of destination Ihe two 
together amount on in average to about taels i 50 per picul of 
I 33 ilb or 3s> ‘kI per cwt The total collection leturned by the 
V inous salt collee torate s amounts to taels 13,500,000 (£2,025,000) 
per annum The total consumption of salt for all Cluna is cstimati d 
at 25 million piculs or nearly i(j milhon tons, wluch is at the late 
of 9 lb per annum per head of the population If the above amount 
of taels I 50 were uniformly leviesl and returned, the revenue would 
be 37i million taels instead of lyi In this calculation, however, 
no allowance is made for the cost of collection 

3 Ltkm on General Merchandise —By the term likm is meant 


* temporary reductions arc granted in provinces affected by 
rebellion, drought or flood 
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a tav on inland trade levied while in transit from one district to 
another It was originally a war tax imposed as a tcmporarj 
measure to meet the military expenditure required by the T aip mg 
and Mahommcdan rebellions of 1850-1870 It is now one of the 
permanent sources of income, but at the same time it is in form as 
objectionable as a tax can be, and is equally obnoxious to the native 
and to the foreign merchant Tolls or barru rs are erected at frequent 
intervals along all the principal routes of trade, whether by land or 
water, and a small levy is made at e-ach on evtiy conceivable 
aiticle of commerce The individual levy is small, but over a long 
transit m may amount to 15 or 20 % The objectionable feature is 
the frequent stoppages with overhauhng of cargo and consequent 
delays By treaty, foreign goods may commute all transit dues for 
a single payment of one half the import tariff duty, but this stipula- 
tion IS but mdifferentlv ob'-erved It must also be remembered, per 
contra, that dishonest foreign merchants will take out passes to cover 
native-owned goods The difficulty in securing due obsirvance of 
treaty nghti> lies in the fact that the hkin revenue is claimed by the 
provincial authorities, and the transit dues when commuted belong 
to the central government, so that the former are interested m 
opposing the commutation by every means in thtir power As 
a nirtlu r means of neutrali/ing llu commutation they have devised 
a new form of impost, viz a ttrmmil tax which is levied on the 
goods after the termination of the transit The amount and fre- 
quency of hkin taxatioi are fixed bj provincial legislation—that is 
by a pioclamation of thv governor The levy is authorized in general 
teims by an imperial de-cree, but all details arc left to the local 
authorities The yield of this tax is estimated at taels 13,000000 
(;^t,95o,oooJ, a sum which probably represents onc-third of what is 
u tually paid by the menh inls, the balance being costs of collection 

} Imperial Maritime CuUoms — -The maritimt customs is the 
one dtpvrtment of hninct m China winch is man iged with probitv 
ami honesty, and this it owes to the fact that it is worked under 
foreign control It collects all the duties leviable under the tre itics 
on the foreign trtdc of China, and also all duties on the eovsting 
trade so f ir as earned on by ve ssels of foreign build, whetlu r ( hine se 
or foreign owned It does not control the trade m native craft, the 
so-called jmik trade, the duties on which are still Icyied by the native 
custom-house officials By arrangement between the Butish and 
Chinese governnu nts the foitign customs levy vt the port of entry 
a hkin on Indian opium of taels 80 per chest, in addition to th< tantf 
duty of taels 30 This levy frees the opium from any further duty on 
transit into the mtenoi i he n venue of the maritime customs rose 
from taels 8,200,000 in 1865 to tvels 35,1 11,000 m 1905 

5 Native Customs — Tin admmistiation of the native customs 
continues to be sitnilar to what prevailed in the maritime customs 
before the introduclio 1 of foreign supervision Faclx collector is 
conslituteel a fariiier bound to aceo mt lor a fixed minimum sum 
but practically at libeity to retain all he may collect over and 
above If he leturns more he mav claim cert an honorary rtw uds 
as foi Lxtrv diligence, but he generally matiages to make out his 
ae counts so as to show i small surplus, and no more O ilv imperfe ct 
and fragmentary returns of the native collcctoiates have Ixen 
published, but the total leveniu aetruing to the Chinese government 
from thi-. source did not appe n up to looo much to exceed two 
million taels (^300,000) In November it)or nitive e ustoins ottieis 
within 15 m ot a tnaty port vveit pi iced under the control of th 
maritime cu-.tom-. th< ir revenues having been hypothecated for 
the service of the Boxer mdemtuty The result was th it the amoimt 
of the native eustonis eolleeted by the coiurnissioiu rs of customs 
men iscd from taeh 2,206,001 in 1902 to tads 3,0<>i>,oor) in igo6 

6 Diit\ on \ali e Opium — The collection of the dutv on ojmim 
IS in the hinds of the provnncial othcivK but th< \ vre required to 
n iidei a separate account of duty and hkin collected on the drug 
and to hold the sum at the disposil of the boaul of n venue it 
Piking The annual import into China of Indian oj>imn usid 
to imo’int to about 50000 chests the fxiet amount of opium 
impoitid in 19)4 bung 5 t, 7 si> picuB, on which the Chinese govern 
mint leetived from duty and hkin combined alxmt 5} million tail- 
{I 6 z‘y,oo">) I he total imount ol native giown opium was estimate el 
in igoi it about -joo,ooo chi sts {^3,000,000 lb), ind if this weie 
taxed it ta< Is 60 p r chest, which m proportion to its jmec w is 
a similar i ite to that levied on Indian opium it should gn « i rev enue 
of 2j million tiels Comjiircd with this the sums actually levied, 
or at le ist n turned b\ the loc il offiri ils as lev icd win msignific mt 
riic retains gave a teital levy for all the eignteen provinces of onlv 
tiels *,200,000 (;^33o,ooo) I he anti opium smoking campaign 
mitiited by the Chinese govxmment in 1905 affected the revenue 
both by the decreased import ition of the drug and the decrease m 
the area under poppy cultivitioii in China In 1908 the opium hkin 
revenue had fallen to tae Is 3 800 000 

7 Miscellaneous — Besides the mam ind regular sources of in- 
come, the provincial officials lev^y sums which must in the aggregate 
amount to a very large figure, but which hardly find a place m the 
returns The principal arc land transfer fees, pawnbrokers’ and 
other licences, duties on reed flats commutation of corv6c and 

ersonal services, Ac The fee on land transfers is 3 % and it could 
e shown, from a calculation based on the extent and value of the 
arable land and the probable number of sales, that this item vlone 
ought to yield an innual return of between one and two millions 


sterling Practically the whole of this is absorbed in office expenses 
Under tins heading should also be included certain items whicli 
though not deemed part of the reguUr revenue, have been so often 
resorted to that they cannot be left out of account Ihe-.e are the 
sums derived from sale of oHict or of brervel rank, and Iht sub 
scnptions and benevolences which under one plea e>r anotli* r the 
government succeeds in levying from toe wealthy Excluding these, 
the government is always ready to reeuve subscnptions, rewarding 
the donor with a grant of official rank entitling him to wear the appro- 
pi latc ‘ button The right is much sought after and indeed there 
arc very few Chinamen of auy slamlmg that are not thus decorated, 
for not only does the button confer social sbinding but it gives the 
weaier certain very substautiil advantages m case he should come 
into contact with the law courts TJie minimum price for th* lowest 
grade is taels 120 (:^i8), and more of course for higher grades Ihc 
proceeds of these sales go directly to the Peking government, and 
do not as a rule figure in the pruvancial returns The total of the 
miscellaneous items accruing lor the benefit of the government 1-. 
estimated at taels 5,500,000 

La penditurc —In. regard to expenditure a distinction has to be 
drawn between that portion ol the revenue wluch is controlled b\ 
the central government, ind that controlled by tae several provincial 
autliontics As the provinces collect the revenue, arui as the 
authorities there are held responsible for the peace, order and good 
government of their respective territories, it follows that the necessary 
expenses of the provinces form a sort of first charge on the revenue 
( Vs the tables give n show , the provinci s spend the greater part of the 
revenue collected ) 1 ht board of revenue at Peking, vv hich is charged 

with a general supervision of finance matters all over the empire 
makes up at the ind ot the year a general estimate of the funds 
that will be nquired for imperial purposes during the ensuing vear, 
and apportions the amount among the several jirovinces and the 
several colic ctorates in each province flit estimate is submitted 
to the empiroi, and wh< n sanctioned, instructions are sent to all the 
viceroys and governors in that sense, who, in turn, pass them on to 
their subordinate officers In ordmarv times these demands do not 
materially varv from year to 5 ear, and long practice has created 
a sort ot e<|uihbrium Isetween imperial and juovmeial demands 
Jilt remittances to the capital are as a rule forwarded with uason 
ible regulaiitv, mostly in the form of hanl cash There is, however, a 
constant pull going on between Peking and the provinces — tli* 
former always asking lor more, the latter icsidmg and jileading 
imjiecunio ity, yet guierallv able to find th* amounts required 
I he exjienses which the central government has to meet are — 
(i) Imperial household (2) ])av of the Manchu garrison m and alxmt 
Kking (3) costs of th*^ civil idministration m the e ipital (4) 
cost ol the army so far as the expenses are not bornt by the pro- 
vinces (5) naval exjxnscs i (6) foreign loans — interest and 
sinking fun*l lo m* et all tlicse charge^ thf Peking government 
for several years up to igoo drew on the juovineis for iboiit taeb 
20000000 (£3000,000), ineliKling th* valui ot the tributi iicc 
which goes t*) the support of the Maiiehu Inniurmcn No estimates 
are fiiriushed of the sums allowed undet such h* a*lmg 1 hi imperial 
housiluflil app* ar-^ to ritiivc in silver about tails i 500 000 (£225 o*x>) 
but it (haws Im. S ides large supphts in kind from th* provinces eg 
silks mil atm^ from the impiriil factoriCN at Su-chow and Hang- 
chow porcelain from the Kung-si pottciics t\i the cost of which 1 
defiayid bv the proviices Tlic imjKual govcrnmint has also at its 
di^po'.vl till Kvctiui of the foreign cu>tom>' Prior to the Cluno- 
Jijiincs* war of i8()j-05 thi'. tevtni’* whicli iftcr allowing fot th* 
losts of collection amountid to alniut 20 oof> 000 t iiB (£3 000 000) 
was nomiiiallv shared with the jirovincis in lli* jiroportion of four 
tenths and six tenths The whole of the customs icvinuc is now 
pk'lg* 1 to foreign bondholders and absorbcvl bv the service of thi 
several loans Besides supplving its own wants the imjxnal govern- 
ment has to provide for outhing portions of the emjnre which aie 
un ihle to in untam thunsclvcs — (1) Manchuri i (2) Knn suh and the 
central Asian dominion (3) the south western prov mccs of \ un nan 
Kweichow and Kwang si Menchuria or as it is termed lli* 
northeast frontier dele me, costs alxnit taels 20001x10 over an 1 
above its own resources The central Asian teiritories constitute a 
dram on the imperial government of about taels j 000 exvi a war 
This IS met bv subsidies from Sze ch uen Shan si Ho nan an<l oth* r 
weilthy provinces \ un nan Kwci chow am! Kwang si requne ai Is 
aggiegiting taels 2 oo<i 000 to kceii things going 

h \ternal Debt — Piior to the w vr with j ipan iii 18*14 the foreign 
debt of China was almost ml '\ few tnfling loans ha<l been lon- 
tracted at 7 and 8% but thev ha*! lieen puiutuallv j»aid off, and 
onlv a fraction of one re m lined 1 he expense s of the war howcv * r 
and the large mdeimntv of taels 230000,(^00 (£34 500 000) which 
Jipan exacted fore* <1 China for the lirst time into the rurojiein 
in irkct as a scrums Ixarrower FIi* sum of 4 p 635,000 was laised in 
i894-i 8*)5 in four small loans it 6 or 7 interest In 1895 a 


* Informatioa as to whit extent the expenses of the new annv 
and navy are met bv the central government is laeking 

® lo meet the expenditure on interest ind reekmjitioii of the 
indemnities for the Boxer outrages the Peking government re*iuircd 
the provincial authorities to increase then annual remittances by 
taels 18 700,000 during the vears i*io2-u>to 
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Franco-Rusbian loan of fr 400,000,000 (;^i 5,820,000) was raised m 
Pans Two Anglo-German loans, each of ;£i6,ooo,ooo (one m i8q6, 
the other m 1898) were raised through the Hong Kong and Shanghai 
Bank The Franco-Russian loan bears 4 % interest, the first 
Anglo-German 5 %, the second 4J % The foreign loans contracted 
up to 1900 amounted altogether to ;{54, 45 5,000 The charges foi 
mtcrest and sinking fund, which amounted to over ;^3,ooo,ooo, were 
secured on the revenue of the maritime customs, and on the likin 
taxes of ctitain specified piovinces The net uicomo from these 
two sources amounted to over taels 24,000,000, equivalent at 
existing rate of exchange to ;^3,joo,ooo, which was amply sufficient 
Between 1899 and 1907 (both years mclusive) ;^i2,2oo,ooo was 
raised on loan for 1 ail way purposes The charges on the first loan — 
for 1^2,300,000 — were secured on the revenue of the Imperial 
Northern railway, the interest being 5 % The same interest was 
secured on the other loans, save one for ^1,000,000 in which the 
Hong Kong government was concerned, which bears | % interest 
The foreign debt also includes the mdemnities exacted in 1901 
by th< ])owcrs for the I3oxci outrages Tliese indemnities, secured 
on imperial revenue, are divided into five senes amounting alto 
gether to £67,500,000, the amount payable on these indemnities 
(at 4 % interest) in 1907 being ;^2,8i!4,425 The burden of meeting 
this amount was appoi honed between the eighteen provinces — the 
sums allocated ranging fiom taels 2,500,000 for Kiang-su to taels 
300,000 for Kwci-chow In 1909 the gr ind total of China s indebted- 
ness exceeded ^140 000,000 and the interest called for the payment 
of ;^7i427.4‘io in gold 

Banks and Banking — Native banks for purposes of mland ex 
change are to be found m most large cities They are pru ite banks 
using their own capital, and seldom reciiving deposits from the 
public I he best known are the bhan-si banks, which have branches 
all over the empire They work on a small capital, seldom over 
;^5o 000 each and do a small but profitable business by selling their 
drafts on distuit places None 01 them issues notes, although they 
ai c not debari ed from doing so by law I hey lend money on personal 
security, but do not advance against shipments of goods In some 
places there arc small local banks, usually called cash shops, which 
issue paper notes for sm ill sums and lend money out on personal 
security The notes nevei reach moie than a veiy limited locil 
circulation and pass current merely on the ciedit of the institution 
There is no law regulating the foimation of banks 01 the issue of 
notes Pawnshops occupy a promineut position in the interiiil 
economy of China I hey lend on deposit of personalty at very high 
rates, 18 and 2 \ %, and they receive deposits of money from the 
public, usually allowing 6 to 10% They are the real banks of 
deposit of the country, and the Intter class enjoy good cicdit 
Foreign Bants do a Urge business it Shinghii am! other treaty 
poits, and a Govtrnment Bank has been est iblished it I’eking 

Currency — In the comincicial tu ity between Greit Britain and 
China of 1902 China agiecd to provide a uniform national com ige 
An imperul decree of October 1908 commandeel the introduction of 
a unifoim t lel currency but another decree of May 1910 established 
a standard currency dollai weighing 72 candarcens (acandareen is the 
1 00th part of tlu tael ounce) and subsidiary coins of fixed values in 
dccimm ratio 1 his decree propel ly enforced would introduce a much 
needed stability into the monetary system of China 

Ihe actual currency (igio) ecmsists of (i) Silver, which may be 
either uncoined ingots passing current by weight or miportcd coins, 
Mexican dollars and British dollars, and (2) Copper cash, which 
has no fixed relation to silver Ihe standard is silver, the unit being 
the Chinese ounce or tael, containing 565 grains The tael is not a 
coin, but a weight Its value m sterling consequently fluctuates 
with the value of silver in 1S70 it was worth about Os 8d , in 1907 
it was worth 3s 31! ‘ The name given in China to uncoineil silver 
in cuirent use is sycee ' It is cast for convenience sake into 
ingots weighing one to 50 taels Its average fineness is 91O 06 
per 1000 When foreign silver is imported, say into Shanghai, it 
can be convei ted into currency by a very simple process 1 he b irs 
of silver are sent to a quasi public otlicc termed the " Kung K u ’ 
or pulilic vahurs, and by them melted down iml cast into ingots of 
the customary size The fim ness is estimated, and the premium or 
bettcrncss, together with the exact weight, is marked in ink on 
each ingot The whole process only oeeujnes a few hours, and the 
silver IS then ready to be put into use Ihc Kung K u is simply a 
locil office appoint! d by the bankeis of the placi, and the wiight 
and fineness are only good for th it locality Ihe government tal es 
no responsibility m the mattir, but leaves merchants and bankers 
to adjust the currency as they please Tor purposes of taxation 
and jiavmdit of duties tlu re is a standard 01 treasury tatl, which is 
about 10 heavier than tlu tael of commerce in use at Shanghii 
Every laige commeicial centre has its own customary tael, the 
weight and tlurcfore the value of which differ from that of every 
other Silver doll irs coined m Mexico, and British dollars coinctl 
in Bombay, also eirculatt freely at the open ports of tride and for 
some disbince mlind, passing it a little above their intrinsic value 
Carolus dollars, introduced long ago ami no longer coined, ate 
retained in current use in several parts of thi interior, chiefly the 
tea-growing districts Being prefcrrtd by the people, and as the 


' It must be remembered that the Haikwan tael is here mdicated 


supply cannot be added to they have reached a considerable 
premium above their mtnnsic value Provincial mints in Canton, 
Wuchang, and other places have issued silver coins of the same 
weight and touch as the Mexican dollar, but very few have gone into 
use As they possess no privilege m debt-paying power over im- 
jKirted Mexican dollars there is no inducement foi the people to take 
them up unless they can be had at a cheaper rate than the latter, 
and these are laid down at so small a cost above the intrinsic value 
that no piofit is left to the mint The coinage has in consequence 
been almost discontinued Subsidiary coins, however, came largely 
into use, being issued by the local mints One coin the hundredth 
part of a dollar proved vary popuku (the issue to the end of 1906 
being computed at 12,500,000,000), but at rates comspondmg closely 
to the intrinsic value of the metal m it The only coin officially 
issued by the government-— up to iqio — was the so-called copper 
cash It IS a small coin which by regulation should weigh >'e of a 
tael, and should contain 50 paits of copper, 40 of zinc, ana 10 of 
lead or tin, and it should bear i fixtd ratio to silver of 1000 cash to 
one tatl of silver In practice none of tht sc conditions was observed 
Bt ing issued from a number of mints, mostly piovinei il, the standard 
w IS never uniform, and in many casts debased Lxeessive issues 
lowered the value of the coins, and for many years the average 
exchange was 1600 or more per tael Ihe use m copper led to the 
melting down of all the older and superior coins, and as for the same 
reason coinmg was suspended, the result was an apjneciation of the 
cash,” so that a tael m 1909 exchanged for about 1220 cash or 
about 35 to a penny English Inasmuch as the cash ” bore no 
fixed relation to silver, anti was, moreover, of no uniform composition, 
it formed a sort of mongrel standard of its own, virying with tin 
volume in circulation (G J , \ ) 

V History 

(A) — European Kmnvlcdge of China up to 161^ 

China as knoivn to the Ancunts — The spacious scat of ancient 
civilization which wc call China his bten clistingmshi cl by 
different appellations, actordmg as it was reached by the southern 
sea route or by the northern land-route tra\ ersing the longitude 
of Asia In the former aspcit the name his nearly always been 
some form of the name Sin, Chin, Sinoi, i hina In the lattci 
point of view the region in cpicstion w is known to the ancients 
as the land of the Seres, to the middli igts as the empire of 
Cathay The nime of Chin his bien supposed (doubtfully ) to 
be derived from the dynasty of Ts in, which a little more than 
two centuries before the Christian era enjoyed a vigorous exist- 
ence, uniting all the Chinese provinces undci its authority, and 
extending its tonejuests far beyond those limits to the south and 
the west Ihc mention of the Chinas in ancient Sanskrit 
literature, both in the laws of Manu and m the Mahabharata, 
has often been supposed to prov e the application of the name 
long before the predominance of the Ts in dynasty But the 
toupling of that name with the Dorados, still surviving as the 
people of Dardistan, on the Indus, suggests it is more prohibit, 
that those Chinas were a kindred race of mount unters whose 
name as Shtnas m fact likewise ri mains applied to a brinch 
of the Dard races Whether the Sinim of the prophet Isaiah 
should be interpreted of the Chinese is probably not susceptible 
of any decision , by the context it appt irs certainly to indicate 
a people of the extreme east or south The name probalilv 
came to Europe through the Vrabs, who made the China of the 
farther e.ist into Sin, and perhaps sometimes into Thin Hence 
the Thin of the author of the Pen plus of the Fr\lhraean Si a, 
who appears to be the first extant writer to employ the name 
in this form {t e assuming Alax Mullers view that he belongs 
to the ist century) , hence also the Sinae and Thinae of Ptolemy 
It has often indeed been denied that the Smae of Ptolemy really 
represented the Chinese But if we compare the statement of 
Marcianus of Heraclea (a mere condensti of Ptolemy) when he tills 
us that the ' nations of the Sinac he at the extremity of the habitable 
world, and adjoin the eastern Icrra Incognita,” with that ot CoMiias, 
who says in sptaking of 1 cinista, i name of which no om can 
question the application to China that beyond this there is neither 
hibitation nor navigation' — wc cannot doubt the same region to 
be meant by both The fundamental error of Ptolemy s conception 
of the Indian Sea as a closed basin rendered it impossible but that he 
should misplace the Chinese coast But eonsidei mg that the name of 
Stn has come <lown among the \rabs from lime immemorial as 
applied to the Chmese, eonsidcring that in the work of Ptolemy this 
name certainly representeel the f irthest known 1 ast, and considering 
how inaccurate are Ptolemy’s configurations and longitudes much 
nearer home it seems almost as reasonable to deny the identity of 
bis India with ours as to deny that his Sinae were Chinese 

If wc now turn to the Seres wc find this name mentioned by classic 
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authors much more frequently and at an earlier elate, for the passages 
of Eratosthenes (m Strabo), forme rl\ supposed to speak of a parallel 
passing through Thtnae Siii, Omw — are no\s known to rcael correctly 
Sl 'kQr^vCiv Ihc name indeed is familiar to the Latin jjoets of the 
Augustan age but always in a vague w ay, and usually with a gencr il 
reference to Central Asia and the faither East We find, however, 
that the first endeavours to assign more accurately the position of 
this people, which are those of Mela and Pliny, gravitate distinctly 
towards China in its northern aspect as the true ideal involved Thus 
Atela describes the remotest eist of Asia as occupied by the three 
laces (proceeding from south to north), Indiins Seres and Scyths , 
just as in a general way we might still sa> that eastern Vsia is 
occupied by the Indies, China ind I artary 

Ptolemy first uses the names of Sera and Sertce, the former for the 
chief cit\ the latter for the countrj of tl e Seres, and as usual defines 
their position with a precision far be>ond what lus knowledge 
justified —the necessary lesult of his system Yet even his definition 
of Sericc is most consistent with the view that tins name indicated 
the Chimse empire in its northern aspect, for he carries it eastward 
to the 1 80th ilegree of longitude, which is also, iccoreling to lus 
calculation, in a lower latitude the eastern boundary of the Sinae 

Amtmanus Marcellinus devotes some paragraphs to a description 
of the Seres and their country, one jiassage of which is st irtlmg at 
fiist sight m its seeming illusion to the C re it W ill and in this sense 
it has been rashly interpreted by J.assen and by Rein lud But 
Ammnmis is merely converting Ptokm\ s <lry tables into fine 
writing, and speaks only of an encirelmg lampart of mountains 
witlnn which the spacious ami happy valley of the Seres lies It is 
true that Ptolemy makes lus Scriee extend westw ml to Imaus, 1 e 
to Pamir But the Chinese empire did so extend at that epoch ami 
wc find Lieut John Wood in 1838 sjieakmg of China as lying 
immediate Iv btvond Pamir just as the Arabs of the 8th century 
spoke of the countiy bevond the Jaxaites as ‘ Stw and as Ptolemy 
sjioke of Serne ' as immediately beyond Imaus 

If wc fuse into one the ancient notices of the Seres and their 
count! y, oniittmg inomalous stitcments ami manifest libles the 
icsult will be somewhit as follows Ihe region of the Seics is a 
\ast ind ])Opulous eountiy, touching on the eist the ocean and the 
limits of the habitable weirld and extending west to Imaus and the 
eonhucs of Bactnv The pcojile are eivilueil, mild, just and fiugal 
eschewing collisions with their neighbours, and e\cn shy of close 
mteieourst, but not aierse to dispose of their own uroducts, of 
which rvw silk is the staple but winch ineUulcd ilso silk stulls line 
tills ami iron of icmarkable epialitv ' f hat is manifestly a dehnilum 
uf the Chinese 

Hut Clock and Roman knowledge of the true position of so 
remote a 11 ition sliouM it best have been somewh it hazv is nothing 
wonderful \ml it is worthy of note that the vk w eiiUitaincil bv 
the nneient Chine st of the Roman empiie and its inhabuints umler 
the naim of 7 a thsiin, had some striking points of analogy to those 
views of the Chinese which aic indicated in the classical descriptions 
e>l the Seres Iherc can be no mistaking the fact that in this ease 
also the great object was within the honzon of vision yet the <l< tails 
iseiihul to it uc often t ir from being true ehaiaeteristics, being 
only till aei ulents of Its outei beirdcts 

The Medieval Catha\ — ‘ ( atha\ ’ is the name bv which the 
Chinese einpnt w is known to medieval P'uiopt, and it is in its 
original form (Kitat) thit China is still known m Russia and to 
most of the nations of ( cntril \s\\ West of Russu this name 
lias long ceased to be a geographic al expression, but it is asso- 
ciitcd with a remark ible phase m the history of geogiaphv and 
commerce 1 he n ime first became known to Europe in the 1 3th 
centurv when the vast con<]UCsts of Jengluz Khan and his 
house drew a new and vivid attention to Asia hor some three 
centuries previously the northern provinces of Chmi hid liccn 
detached from indigenous rule, and subject to northern con- 
qiierois Ihe fiist of these foreign dvnisties was of a race 
cabed Khitan, issuing from the basin of the Sung in rn^er, and 
supjioscd (but doubtfullv) to liave been of the blood of the 
modern lungiises Theiuleof this 1 ace endured for two centuries 
and oiigmited the application of the name Khitdt or Khitut to 
northern China The dvnastv itself, knffwn m Chinese histoiv 
as Liao, or “ Iron,” disappeared from (Tuna 1123 but the name 
remained attached to the territoiv which they had ruled 

The Kbit in were displaced bv the Nuehih (Nyuche or ( hnrche) 
nee, ikm to the modern Manchus Ihese reigned, under the 
title of Kin, or “ Clolclen, ’ till Jenghiz and his Mongols invaded 
them m turn In 1234 the conquest of the Km empire was 
completed, and the dynasty extinguished under Ogdai (Ogotai), 
the son and successor of Jenghiz Khan Fortv years later m 
the reign of Kublai, grandson and ablest successor of Jenghiz 
the Mongol rule was extended over southern China (1276), 


which til! then had remained under a native dv nastv, the Sung, 
holding Its royal residence m a vast and splendid city, now 
known as Hang-chow, but then as Ling-nan, or more rommonlv 
as Ktng’Sze, i e the court The southern empire was usually 
called by the conquerors Mantzi (or as some of the old travellers 
write, Mangi), a name which western Asiatics seem to hive 
identified with Machtn (from the Sanskrit Mahachtn), one of 
the names by which China was known to the traders from 
Persian and Arabian ports 

The conquests of Jenghiz and his successors had spread not 
only over China and the adjoining East, but westward also over 
all northern Asia, Persia, Armenia part of Asia Alinor ind 
Russia, threatening to deluge Christendom Though the Mongol 
wave retired, as it seemed almost bv an immediate act of Provi- 
dence, when Europe lay at its feet, it ha 1 lev elled or cov ertd 
all political harriers from the frontier of Poland to the Yellow 
Sea, and when western huropc recovered from its alarm, Asia 
lay open, as never before or since, to the inspection of Christen- 
dom Princes, envoys, priests — half-missionarv , half-envoy — 
visited the court of the great khan in Mongoha , and Ijl sides 
these, the accidents of war, commerce or opportunity cirncd 
a variety of persons from various classes of human life into the 
depths of Asia ” fis worlhv of the grateful remembrante 
of all Christian people,” sav s an able missionary friar of the next 
age (Ricold of Monte Croce), “ that just at the time when Cjod 
sent forth into the Eastern parts of the world the latirs to slav 
i and to be slam. He also sent into the \\ est his faithful and blessed 
[ servants Dominic and hrancis, to enlighten instruct ind 
' build up in the faith ” W hatever on the whole may be thought 
of the world s debt to Dominic, it is to the two mendicant 
orders but especially to the Fianeiscans, ih it we owe a vast 
amount of information about medieval Asi i, and, among other 
I things, the first mention of C athav Among the rnanv stram,crs 
I who icvehcd Mongoha were (124 3- 124 7) John de IMano Carpini 
‘ and (i2(;3) William of Ruhruk (Ruhniquis) m J^renth Flanders, 

I both Franciscan friars of huh intelligence who happilv have 
left behind them reports of their observations 

. Carpini aftir mentioning the wars of Jtnghi/ agunst tlic httai 
j goes on to sjieak of that people as follows Now these hitai are 
I heathen men and have 1 written character of their own They 

I sctrii mdeed, to be kindly and polislud folks enough They have 
no beard, and in character of countenance h. vc a considerable 
rcscmblanct to the Mongol-. [are Mongoloid, as our ethnologists 
would sav'] but are not so broid in the face They liavi a jaculnr 
language Their betters as craltsmcn in every art i)ra(tiscd by man 
I ire not to be found m the whole world I heir country is very rieli 
I in corn in wine in gold and silver, in silk ind in (very kind of 
' jiroduce teneling to the snjjport oi mankind I he notice of Rubruk 
I shrewder and more graphic runs thus Farther em is t real 
C ithay which I tike to be the country yyhicli yyas anciently cilled 
the Land of the Seres lor tlie best silk sluils aie still vot fioui 
them Ihe sea Iks between it uid India Those tath ly ms an 

littlf felloyis spe iking much thiough the nose and is is ge ncr il w ith 
dll those eastern people tlieireyes ire ycry narrow Jluy are first 
rate artists in e \ ci v kind and their phy sieians liav c a thorough know 
leelge ol the v a tuts of licrbs aiiel an idmirible skill m tli ignusis by 
the pulse Ihc eonimon money of C ithay consists ol pieces 

of cotton paper, iboul a palm m length ind breadth upon which 
cert ml lines arc punted resembling the seal of Mangu Klian They 
elo their writing with a pencil such as jiainters punt yiith and a single 
chirieter e)f thtns eoinpichcnds sev ti al letters so is to form a whole 
w ord 

Here wc h ivc not only what is proliaMv the first F urojie in notice 
of pajicr money but a funtial recognition ol the [>e(ulniily e)f 
Chinese yiiiling inel a porccj)tion that puts to shame the jarverse 
boggling of liter critics over the lelcntity ol these Cathivans with 
the Seres of eldssie fame 

But though these trav e llcrs saw Cathav ms m the bazaars 
of the gieat klnns camps, the first actual visitors of C ithav 
Itself were the Polo f imilv ind it is to the book of Al.irro 
Polo’s recollections mainly that Cathav owed the growing 
familiarity of its name m Europe during the 14th md isth 
centuries It is, however, a great mistake to suppose as his 
often been assumed, that the residence of the Polos in tint 
country remained an isolated fact Thev w ere hut the pioneers 
of a verv' considerable intercourse, which endured till the decay 
of the Mongol dynasty in Cathay i e for about half a centurv 
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We have no evidence that either in the 13th or 14th century 
Cathay ans, 1 e Chinese, ever reached Europe, but it is possible 
that some did, at least m the former century For, during the 
campaigns of Hulagu in Persia. (1256-1265), and the reigns of 
his successors, Chinese engineers were employed on the banks 
of the Tigris, and Chinese astrologers and physicians could be 
consulted at Tabriz Many diplomatic communications passed 
between the llulaguid Ilkhans and the princes of Christendom 
I he former, as the great khan’s liegemen, still received from 
him their seals of state , and two of their letters which survive 
in the archives of Trance exhibit the vermilion impressions of 
those seals m C hmese characters— perhaps affording the earliest 
specimen of that character which reached western Europe 

Just as the Polos were reaching their native city (1295), after 
an absence of a quarter of a century, the forerunner of a new 
senes of travellers was entering southern China by way of the 
Indian seas This was John of Monte Corvino, another T ranciscan 
who, already some fifty years of age, was plunging single handed 
into that great ocean of paganism to preach the gospel according 
to his lights After years of uphill and sohtary toil converts 
began to multiply , coadjutors joined him The Papal See 
became cognizant of the harvest tliat was being reaped m the 
far Iiaist It made Friar John archbishop in Cambaluc (or 
Peking), with patriarchal authority, and sent him batches of 
suffragan bishops and preachers of his own order The Roman 
Church spread , churches and Minorite houses were established 
at Cambaluc, at Zayton or Tsuan-chow in Fu-kien, at Yang- 
chow and elsewhere , and the missions flourished under the 
smile of the great khan, as the Jesuit missions did for a time 
under the Manchu emperors three centuries and a half later 
Archbishop John was followed to the grave, about 1328, by 
mourning multitudes of pagans and Christians alike Several 
of the bishops and friars who served under him have left letters 
or other memoranda of their experience, e g Andrew, bishop 
of Zayton, John of Cora, afterwards archbishop of Sultania in 
Persia, and Odoric of Pordenone, whose fame as a pious traveller 
won from the vox popult at his funeral a beatification which 
the church was fain to seal The only ect lesiastical narrative 
regirding Cathay , of which we are aware, subsequent to the time 
of Archbishop John, is that which has been gathered from the 
recollections of Ciovanni de’ Mangnolli, a Florentine Franciscan, 
who was sent by Pope Benedict XII with a mission to the great 
khan, in return for one from that potentate which arrived at 
Avignon from Cathay 111 1338, and who spent four years (1342- 
1 1 16) at the court of Cambaluc as legate of the Holy See These 
recollections .are found dispersed incoherently o\ er a chronicle 
of Bohemia which the traveller wrote by order of the emperor 
Charles IV , whose chaplain he was after his return 

But interi ourse during the period in question wis not confined 
to ecclesiastical channels Commerce also grew up, and flourished 
for a time even along the vast line that stretches from Genoa 
and Florence to the marts of Cheh-kiang and Fu-kien The 
record is very fragmentary and imperfect, but many circum- 
stances and incidental notices show how frequently the remote 
Fast was rt,ached by European traders in the first half of the 
14th century— a state of things which it is very difficult to 
realize when we see how all those regions, when reopened to 
knowledge two centuries later, seemed to be discoveries as new 
as the empires which, about the same time, Cortes and Pizarro 
were conquering in the West 

Ihis commercial intcicourse probably began about 1310 1320 
John of Monte Corvino, writing in 1305, says it was twelve years 
since he had heard "tny news from Europi , the only Western 
stranger who liad arrived in all that time being a certain Lombard 
chirurgton (probably one of the Paianni who got hard measure at 
home m tliose days), who had spread the most incredible bLasphcraies 
ibout the Roman Curiv and the order of bt 1 rancis Yet even on 
his first entrance to Cath vy Friar John had been accompanied by one 
Master Peter of Lucolongo whom he describes as a faithful C hnstian 
man and a great merchant and who seems to have remained many 
vears at Peking I he letter of Andrew, bishop of Zayton (1326), 
quotes the opuuon of Genoese merchants at that port regarding a 
question of exch inget. Odoric, who was in Cathay about 1323-1 
refers for confirmation ot the v\ onders winch he related of the great 
city of Gansay (1 e King-szc, or Hang-tliow) to the many persons 


whom he had met at Venice since his return, who had themselves 
been witnesses of those marvels And Mangnolh, some twenty years 
later, found attached to one of the convents at Zayton, in Fu-kicn, a 
foHdacoot factory for the accommodation of the Christian merchants 

But by far the most distinct and notable evidence of the import- 
ance and frequency of European trade with Cathay, of which sdk 
and silk goods formed the staple, is to be found in the commercial 
hand-book (c 1340) of Francesco Balducci Pegolotti a clerk and 
factor of the great Horen tme house of the Bardi, which was brought 
to the ground about that time by its dealings with Edward III of 
1 ngland This book, calUd by its author Ltbro di divisamentt di 
Paesi, 13 a sort of trade guide, devoting successive chapters to the 
V inous ports and markets of his time, detailing the nature of imports 
and exports at each, the duties and exactions, the local customs of 
busme-sb, weights, measures and money I he first two chapters of 
this work contain instructions for the merchant proceeding to Cathay 
and it IS evident, from the terms used, that the road thither was 
not unlrequently travelled by European merchants, from whom 
Pegolotti had derived his information The route wluch he describes 
lay by Azov, Astrakhan, Khiva, Otrar (on the Jaxartes), AlmAlik 
((•ulja m 111), Kan-chow (in Kan-suh), and so to Hang chow and 
Peking Particulars are given as to the silver ingots which formed 
the currency of latary, and the paper-money of Cathay That the 
ventures on this trade were not insignificant is plain from the example 
taken by the author to illustrate the question of expenses on the 
journey, which is that of a merchant investing in goods there to the 
amount of some £12,000 (» e in actual gold value, not as calculated 
by any fanciful and fallacious equation of values) 

Of the same remarkable phase of history that we arc here con- 
sidermg we have also a number of notices by Mahommedan writers 
Ihc establishment of the Mongol dynasty m Persia, by which the 
great khan was acknowledged as lord piramount, led (as we have 
already noticed in part) to a good deal of intercourse And some of 
the Peisian lustonans, writing at Tabriz, under tiic patronage of the 
Mongol princes, have told us much about Cathay, especially R.ishi- 
duddin, the great minister and historian of the dynasty (di^ 1318) 
We have ilso m the book of the Moorish traveller Ibn Batuta who 
visited China about 1347-1348, very many cunous and in great part 
tme notices though it is not possible to give credence to the whole of 
tins episode in his extensive travels 

About the time of the traveller first named the throne of the 
deget entc descendants of Jenghiz begin to totter to its fall and we 
have no knowledge of any Frank visitor to Cathay in that age later 
th m Mangnolh missions and merchants alike disappear from the 
held We hear, indeed, once and again of eeeUsiasties despatched 
from Avignon, but they go forth into the darkness and arc heard 
of no more Islam, with all its jealousy and exclusiveness had 
recovered its grasp over Central Asm , the Nestonan Christianity 
which once had prevailed so widely was vaiiisliing and the new ruhrs 
of China reverted to the old national policy, and held the foreigner 
at arm’s length Night descended upon the farther Last, covering 
Cathay with those cities of which the old travellers h.ad told such 
marvels, Cambaluc and ( ansay, Zayton and Chmkalvn And when 
the veil rose before the Portuguese and Spanish explonrs of the i6th 
century, those names are he ird no more In their stead we have 
China, Peking II ingehow, Cluriehew, C luton .Vot only win tlie old 
names forgotten, but the fact that those pieces had ever been known 
before was foigotten also Gradually new missionaries went forth 
from Rome — Jesuits and Dominicans now new eonveits were 
made ind new vicariates constituted but tlve old Iruuisem 
churches, and the Nestorianisrn with which they had battled had 
alike been swallowed up m the ocean of pagan indifieicnce In time 
a wreck or two floated to the surface — a MS Latm Bible or a juece 
of Catholic sculjiturc , and when the mtclhgcnt missionaiies called 
Marco Polo to mmel, and studied his story, one and another b< i ime 
convmccfl that Cathay and China were one 

But for a long time all but a sagacious few continued to regard 
Cathay as a region distinct from any of the new-found Indies , whilst 
map-makers, well on into the 17th century, continued to represent it 
as i great country lying entirely to the north of China, and stretching 
to the Arctic Sea 

It was Cathay, with its outlying island of Zipangu (Japan), that 
Columbus sought to reach by sailing westward, penetrated as he was 
by his intense conviction of the smallne s of the e irth, and of the vast 
extension of Asi i eastward and to the day of his death he was full 
of the imagination of the proximity of the domain of the great khan 
to the islands and coasts wluch he had discovered \nd such imagina- 
tions arc curiously embodied in some of the maps of the early lOth 
century, which intermingle on the same eoast-hne the new discoveries 
from labrador to Brazil with the provinces and riv ers of Marco Polo s 
Cathay 

Githay hdtj been the aim of the first voyage of the Cabots m 1406, 
and it continued to be the object of many adventurous voy iges by 
English and Hollanders to the N W and N L till far on in the i6th 
century At least one memorable land-joumcy also was made by 
I nghslimen, of which the exploration of a trade route to Cathay 
was a chief object — that m which Anthony Jenkmson and the two 
Johnsoiib rciehcd Bokhara by way of Russia in 1558-1559 Ihc 
country of wluch they collected notices at tliat city was still known 
to them only as Cathay, and its great capital only as Cambaluc 
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Cathay as a supposed separate entity may be considered to come 
to an end with the journey of Beneilict Goes, the lay-Jesmt this 
admirable person was, iii 1603, despatched through Central Asia by 
his superiors m India with the specific object of determnung whetJicr 
the Cathay of old Luropean writers and of modern Mahommedans 
was or was not a distinct region from that China of which paralkl 
marvels liad now for some tunc been recounted Benedict, as one 
of his brethren pronounced his epitaph^ seeking Cathay found 
He wen He died it Suchow, the frontier city of China, but not 
before he had ascertained tliat Clima ind Cathay were the samt 
After tlie pubhcation of the narrative of his journey (in the Cxpedttio 
Chnsttana apud Sinas of Tugault, 1615) inexcusable ignorance alone 
could continue to distmgmsli between them, but such ignorance 
lingered many years longer (H Y ) 


(B)—Chtiese Origins 

Chinese literature contains no record ol any kind which 
might justify us in assuming that the nucleus of the nation 
may have immigrated from some othei part of the world , and 
the several ingenious theories pointing to Babylonia, Egypt, 
India, Khotan, and other seats of ancient civiluation as the 
starting-points of ethnical wanderings must be dismissed as 
untenable Whether the Chinese were seated m their later 
homes from times immemorial, as their own historians assume, 
or whether they arrived there from abroad, as some foreign 
scholars have pretended, cannot be proved to the Siitisfaction 
of histoncal critics Indeed, anthropological arguments seem 
to contradict the idea of any connexion with Babylonians, 
Egyptians, Assyrians, or Indians Fhe earliest hieroglyphics 
of the Chinese, ascribed by them to the blrang dynasty (second 
millennium a e ), betray the Mongol character of the nation 
that invented them by the decided obliquity of the human c>c 
wherever it appears m an ideograph In a pair of eyes as shown 
m the most ancient pictorial or sculptural representations in 
the west, the four corners may be connected by a horizontal 
straight line , whereas lines drawn through the eyes of one of the 
oldest Chinese hieroglyphics cross each other at a sharp angle, 
as shown in the accompanying diagrams — 
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This does not seem to spe ik for racial consanguinity any more 
than the well-known curled heads and be irdtd faces of Assyrian 
sculptures as compared to the strught-haired and almost beardless 
Chinese Similarities m the creation of culturel elements may, it 
IS true, be shown to exist on either side, even at periods when 
mutual intercourse was probably out of the question , but this 
may be due to uniformity m the construction of the human brain, 
which leuls man m different parts of the world to arrive at 
similar ide is under similar conditions, or to prelustoric connexions 
which It IS as impossible for us to trace now as is the origin of 
mankind itself Our standpoint as regards the oiigin of the 
Clunese race is, therefore, that of the agnostic VII we can do is 
to reproduce the tr idiLion as it is found m Chinese literature 
This tradition, as applying to the very earliest periods, may 
be nothing more than historical superstition, >et it has its 
historical importance Supposing it were possible to prove 
that none of the persons mentioned m the Bible from Adam 
down to the Apostles ever lived, even the most sceptical critic 
would still have to admit that the history of a great portion of 
the human race has been materially affected by the belief m the 
extiinples of their alleged lives Something similar may be said 
of the alleged earliest history of the Chinese with its model 
emperors and detestable t> rants, the accounts of which, whether 
based on reality or not, have exercised much influence on the 
development of the nation 

Ihe Chinese hive developed their theories of prehistoric life 
Speculation as to the origin and gradual evolution of their 
civilization Jias resulted in the expression of views by authors 
who may liave reconstructed their systems from remnants of 


ancestral life revealed by excavations, or from observation of 
neighbouring nations Uvmg in a state of barbarism This may 
account for a good deal of the repetition found m the Chinese 
mytholt^ical and legendary narratives, the personal and chrono- 
logical part of which may have been invented merely as a frame- 
work for illustrating social and cultural progress Ihc scene of 
action of all the prehistoric figures from P'an-ku, the first human 
being, down to the beginning of real history has been laid in a 
part of the world which has never been anything but Chinese 
territory P an-ku’s epoch, millions of years ago, wa^ followed 
by ten distinct periods of sovereigns, including the Heavenly 
emperors,” the “ Terrestrial emperors,” and the ‘ Human 
emperors,” the Yu-cKau or “ Nest-builders,” and i>ut-]un, 
the “ Tire Producer,” the Prometheus of the Chinese, who 
borrowed fire from the stars for the benefit of man beveral 
of the characteristic phases of cultural progress and social 
organization have been ascnlied to this mythological jjenod 
Authors of less fertile imagination refer them to later times, 
when the heroes of their accounts appear m shapes somewhat 
resembling human beings rather than as gods and demigods 
1 he Chinese themselves look upon Fu-hi as their first historical 
emperor , and tliey place his lifetime m the years 2852-27^8 b c 
Some accounts represent him as a supernatural being , and we 
see him depicted as a human figure with a fish tail something 
like a mermaid He is credited with having established social 
order amot^ his people, who, l)efore him, had h\ ed like animals 
in the wiltb Ihe social chaos out of which Chinese socieU 
arosi IS described as being characterized by the absence of 
family life , for “ children knew only their mothers and not 
their fathers ” Fu-hi mtroduced matrimony , and in so doing 
he placed man as the huslxand at the head of the family and 
abolished the original matriarchatc This quite corresponds 
with his views on the dualism in natural philosophy, of which 
he is supposed to have laid the germs by the invention of the 
so-called pa-kua, eight symbols, each consisting of three parallel 
lines, broken or continuous Ihe continuous lines represented 
the male element in nature , the broken ones, the female It 
IS char icteristic that the same ruler who assigneii to man his 
position as the head of the family is also credited with the 
invention of ihit natural philosophy of the ‘ male and female 
piinciples,” according to which all good things and qualities 
were held to be male, while their less sympathetic opposites were 
female, such as heaven and earth, sun and moon, d.iv and night, 
south and north If these traditions reallv represent the oldest 
prehistoric creations of the popular mind, it w ould almost seem 
that the most ancient Chinese shared that naive sentiment 
which caused our own forefathers to invent gender The differ- 
ence is that, with us, the conception survnes merely m the 
language, where the irticle or suffixes mark gender, whereas 
with the ( hmese, whose linguage does not express gender, it 
survives in their system of metaphvsics For all their attempts 
at fathoming the secrets of nature arc based on the idea that 
mile or female powers are inherent in all matter 

To the same Emperor Fu-hi ire ascribed mans of the 
elementary inventions which raise man from the life of a brute 
to that of a social being He taught his people to hunt to fish, 
and to keep flocks he constructed musical instruments and 
replaced a kind of knot-writmg previously m use bv a s\stem 
of hieroglyphics All this cannot of course be considered as 
history , but it shows that the authors of later centuries who 
credited Tii-hi with certain iiuentions were not quite illogical 
in starting from the matriarch il chios iftci which he is said 
to have organized soriet\ with occupations corresponding to 
those of a period of hunting, fishing and herding This period 
was bound to be followed by a further step towards the final 
development of the nation’s social condition and wi find it 
quite logically succeeded by a period of agnrultur d life, personi- 
fied in the Emperor Shon-nung, supposed to hue lived m the 
twenty-eighth century bc His name mu be freelv translated 
as “Divine T ibourer ” and to him the Chinese ascribe the 
invention of agricultural implement'?, ind the discovery of the 
medicuial properties of numerous plants 
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The third historical emperor was Huang-ti, the “ Yellow 
emperor,” according to the literal translation Ssi-ma Ts'i6n, 
the Herodotus of the ( hincse, begins his history with him , but 
]<u-hi and Shon nung are referred to in texts much older than 
this historian, though many details relating to their alleged 
reigns have btcn added in later times Huang-ti extended the 
boundaries of the empire, described as being originally confined 
to a limited territory near the banks of the Yellow river and the 
present city of Si-an-fu Here were the sites of cities used as 
capitals of the empire under various names during long peiiods 
since remote antiquity To Huang-ti, whose reign is said to have 
commenced in 2704 according to one source and in 2491 according 
to another, are ascribed most of the cultural innovations which 
historians were not able otherwise to locate within historical 
times Under Huang-ti we find the first mention of a nation 
called the Hun-yu, who occupied the north of his empire and with 
whom he is represented to have engaged m warfare 1 he Chinese 
identify this name with that of the Hiung-nu, their old hereditary 
enemy and the ancestors of Attila’s Huns Fven though the 
details of thise legendary accounts may deserve little confidence, 
there must have been an old tradition that a nation called the 
Hun-yu, occupying the northern confines of China, were the 
ancestors of the Iliung-nu tribes, well known in historical times, 
a scion of whose great khans settled m territory belonging to the 
king of Sogdiana during the first centurj B c levied tribute from 
his neighbours the Alans, and with his small but warlike horde 
initiated that era of migrations which led to the overrunning of 
Furopt with ( cntral Asiatic latars 

Fu-hi, Shon-nung and Iluang-ti represent a group of rulers 
comprised by the thintse under the name of San-huang te 
” The Three Fmperors ” Although we have no reason to deny 
their existence, the details recorded concerning them contain 
enough in the wav of improbabilities to justify us in considering 
them as mythical creations I he chronology, too, is apparently 
quite fictitious , for the time allotted to their reigns is much 
too long as a term of government for a single human life, and 
on the other hand much too short, if we measure it bj the 
cultuial progress said to have been brought about in it Fu-hi’s 
period of hunting life must have 1 isted many generations before 
It led to the agricultural period represented by the name Shon 
nun<^ , and this period in turn could not possibly have led within 
a little more than one hundred years to the enormous progress 
ascribed to Huang-ti Under the latter ruler a regular board 
of historians is said to have been organized with Ts'ang ki^ 
as president, who is known also as Shi-huang, t e ” the tmperor 
of Historians ” the reputed inventor of hieroglyphic writing 
placed by some authors into the Fu-hi period and worshipped as 
Fzi-shon, 7 e “ God of writing,” to the present day Huang-ti 
IS supposed to have been the first builder of temples, houses and 
cities , to have regulated the calendar to which he added the 
intercalary month and to have devised means of traffic by 
cars drawn bv oxen and liv boats to ply on the lakes and rivers 
of his empire His wife, known as “the lady of Si-ling,’ is 
( rechted with the invention of the several manipulations in the 
rearing of silkworms and the manufacture of silk The invention 
of certain flutes combined to form a kind of reed organ, led to a 
deeper study of music and in order to construct these instru- 1 
ments with the necessary accuiacv a system of weights and 
measures had to be deyised Huang-ti’s successors, Shau-hau, 

( huan-hu, and Ti-k'u, were less prominent, though each of them 
had their particular merits 

Ihe Model Entpoars — Most of tlic stones regarding the flirct 
Emperorb ' arc told in compaiativcly late records I In Shu~king, 
sometimes described as the Canon of History our oldest source of 
prc-Confiician history, supposed to have been edited by Confucius 
liimsclf, knows nothing of I u-hi, Shon nung and Huang- ti but it 
b( gins by extolling the \ irtues of the emperor 5 an and his successor 
shun Yau and Shun are probably the most popular names m 
Chinese history as taught in China Whatever good qualities may 
be imagined of the rulers ol a great nation have been heaped upon 
then heads and the example of their lives has at all times been held 
up by Confucianists as the height of perfection m a sovereign s 
character Yau, whose reign has betn placed by the fictitious stan- 
dard chronology of the Chinese m th< years 2357-2258, and about 


200 years later by the less extravagant Annals of the Bamboo 
Books, IS represented as the patron of certain astronomers who had 
to watch the heav enly bodies and much has been wntten about tht 
reputed astronomical knowledge of the Chinese in this remote period 
Names like Deguignes, Gaubil, Biot and Schlcgel are among those of 
the investigators On the other side arc the sceptics, who maintain 
that later editors interpolated statements which could have been 
made only with the astronomical knowledge possessed by their own 
contemporaries \ccordmg to an old legend, Shun banished ‘ the 
four wicked ones to distant tern tones One of these bore the name 
Tau~(t^,te ‘Glutton called also San -miau T is also the 
name of an ornament, very common on the surface of the most 
ancient bronze vessels, showing the distorted face of some rav enous 
animal 1 he San-miau as a tribe arc said to hav e been the fort fathers 
of the Tangutans, the Tibetans and the Miau-tzi in the south-west of 
Chin i This legend may be interpreted as indicating that the iion- 
Chintse races in the south-west have come to their present seats bv 
migration from Central China m remote antiquity During Aaus 
reign a catastrophe reminding one of the biblical deluge threatened 
the Chinese world 1 he emperor held his minister of works Kun, 
icsponsible for this misfortune, probably an inundation of the "V cllow 
liver such as has been witnessed by the present generation Its 
hoirors are described with poetical exaggeration m the Shu-hng 
When the efforts to stop the floods had proved futile for nine years 
Yau wished to abdicate, and he selected a virtuous young man of tin 
name of Shun as his successor Among the kgends told about this 
second model emperor is the story that he had a board be foie his 
palace on which every subject was permitted to neite wliatcvcr faults 
he had to find w ith his gov ernment, and that by means of a drum 
suspended at his pal ice gate attention might be drawn to any com- 
plaint that w IS to be made to him Since Kun had not succeeded in 
stopping the floods, he was dismissed and his son \ u was appointed 
in his stead Probably the waters began to subside of their own 
accord but Yu has liecn pr used up as the n itional hero who, by his 
engiuetnng works, saved his people from uttei desliuction His 
lalKiurs in this direction ire cksciibed in a special section of the Con- 
fueun account known as \ n Kung, ie Tribute ol \u’ Yu s 
mint has in the seijuel been exagger ited so as to credit him with 
more than human pow ers He is supposed to h iv c cut canals through 
the hills, in order to furnish outlets to the floods, and to have pi r 
foimcel feats of engineering compared to which, according to \oii 
Richthofen, the consfruetion of the St (rotlliard tunni 1 witliout blast- 
ing materials would he ehild s play, iml all this within a few years 

Ihe II ta Dynasty — Vs a reward for his services \u was 
selected to succeed Shun as emperor He divided the empire 
into nine provinces, the description of whuh in the Yu-kung 
chapter of the “ C mon of History ’’beaisasuspitiousrcscmlihnee 
to liter accounts Yu’s reign his been assigned to the yeais 
22015-2198, and the Hia Dynasty, of which he became the he id 
has been made to extend to the overthrow in 1766 b c of kit, 
Its eighteenth and last emperor, a cruel tyrant of tht most 
vicious and eontemptiblt eharictcr Among the Hia emjicrors 
we find Chung-k'ang (2159-2147), whose reign has attracted 
the attention of European scholars by the mention of an eclipse 
of the sun, which his court astronomers had failed to predict 
Furopean astronomers and sinologues have brought much 
acumen to hear on the problem involved in the Shu-king account 
in trying to decide whuh of the several eclipses known to have 
occurred about th it time was identical with the one observed 
m China under Chung-k'ang 

The Shatig, or \tn, Dynasty — This period, which preceded the 
classical Ch6u dynasty, is made to extend from 1766 to 1122 
B ( We must now be prepared to see an energetic or virtuous 
ruler at the head of a dynasty and either a cruel tyrant or a 
contemptible weakling at the end of it It seems natural that 
this should be so , but Chinese historians, like the writers of 
Roman history, have a tendency to exaggerate both good and 
bad qualities Ch'ong-tang, its first sovereign, is represented 
as a model of goodness and of humane feeling towards his 
subjects Even the animal world benefited by his kindness, 
inasmuch as he abolished all useless torture in the chase His 
great minister I Yin who had greatly assisted him in securing 
the throne, served two of his successors P'an-kong (1401) 
and Wu-ting (1324) arc described as good rulers among a some- 
what indifferent set of monarchs The Shang dynasty, like 
the Hid came to an end through the reckless vice and cruelty 
of a tyrant (Ch6u-sin with his consort fa-ki) China had even 
in those days to maintain her position as a civilized nation by 
keeping at bay the barbarous nations by which she was sur- 
rounded Chief among these were the ancestors of the Hmng-nu 
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tnljps, or Huns, on the northern and western l)oundarie‘. To 
fight them, to make pacts and compromises with them, and to 
befriend them with gifts so as to keep them out of the Imperial 
teriitones, had been the role of a palatinate on the western 
frontier, the dn< hv of Chou, while the (ouit of China with its 
vicious emperor gave itself up to effeminate luxury Ch u sin’s 
evil practices had aroused the indignation of the palatine, 
subsequently known as VVon-wang, who in vain remonstrateil 
with the emperor’s criminal tre itment of his subjeits The 
strength and integrity of Won-wang’s charactei hcul made him 
the corner-stone of that important epoch , and Ins name is one 
of the best known both m history and in literature I he courage 
with which he spoke his mind m rebuking his unworthy hege 
lord caused the emperor to imprison him, his great popularity 
alone saving his life During his me irce ration, extinding over 
three years, he compiled the l-kitig, 01 “ D^non of Changes,” 
supposed to be the oldest book of ( hmese literature, and certainly 
the one most extensively studied by th( nation Won-wang’s 
son, known as Wu-wang, was destintd to avenge his father and 
the many victims of Chou-sin’s cnultv Under his leadershm 
th( people lose agu'i-it the emperor md with the issistance of 
his allies, ” men of the west,” possibly inecstors of the IIun>, 
overthrew the Shang dynasty after a decisive battle, whereupon 
Chou sin committed suicide bv setting fire to his palati 

thou Dynasty — Wu-wang tin first emperor of the new 
d\ nasty, named after his duchy of ( hou on the western frontier, 
vv IS gre vtlv tvssisted m consolidating the empire by his brother, 
( hou-kung, I t ” Duke of Chou ” As the loyal prune minister 
of Wu-wang and his successor the duke of ( hou 1 nd tlu founda- 
tion of the government institutions of the dvn ist\ , which became 
the prototype of most of the ehirnterislic features in Chinese 
public and social life down to recent times The brothers and 
idhi rents of the new sovereign wire rewirded with fiifs which 
in the secpul grew into as manv states China thus developed 
into a confederation, resembling th"t of the German empire 
inasmuch is a number of independent states each hiving its 
own sovereign, wert united under one liege lord, the emperor 
styled ” The Son of Heaven,” who as high priest of the nilioii 
reigned m tht name of Heavin llu (.mixror represented the 
nation m saenficmg and praying to C«od lit rel itions with his 
vassals and government officials, and those of the hea<ls of the 
vassd states with their subjects ?s well as of the people among 
themselves were regulated by the most rigid ceremonial Ihe 
dress to be worn, the speeches to be made, and the postures 
to lie issumcd on ill possible occ isions whether at court or in 
private life, were subject to regulations The duke of Chou, 
or whoever may have been the creator of this svstem, showeel 
deep wisdom in his speculations, if he Inseel that immutabiluv 
of govei nment which in the sequel bee ame a C hmese charae ter- 
istic, on the physical and moral immutability of melividuals bv 
depriving them of all spontineous action m publu ind private* 
life Originally ind nominally the emperor’s powder as the ruler 
over his vassils, who again rul(*d m his name, was unquestion- 
able , and the first few gener itions of the dvnastv saw no dee line 
of the original strength of central pow'^er A certain loviltv 
baste! on the triditional inccstril worship eounttrirted the 
desire to revolt The nghtful heir to the throne wa responsible 
to his ancestors as his subjects were to theirs ” Wt hav e to 
do as our ancestors did,” the people argUed , “ and since thev 
obeyed the aneestois of our present sovereign, we have to be 
loyal to him ” Interference with this time-honoureel belief would 
have amounted to c rupture, as it weie, in the nition’s religious 
relations, and as long as the people looked upon the emperor as 
the Son of Heaven, his moral power w ould outweigh strong armies 
sent igainst him in rebellion The time came soon enough when 
central power depended merely on this spontaneous lov.ilty 
Not all the successors of Wu-wing profited by the lessons 
given them bv past historv Incapacitv , excessive seventy' and 
undue weakness had created discontent and loosened the rela- 
tions between the emptror and his vassals Increase in the 
extent of the empire greatly added to this decline of central 
power tor the emperor’s own dominion was centrally situated 


and surroundeil bv the several confederate statis , its geogra- 
phical position prevcnterl it from p irtieipating in the general 
aggrandisement of Chinv, and increase m lerntorv population 
and prestige had become the privikge of boundarv states 
T itar tribes in the north and west and the abonginil Man 
I barbarians in tlu south were foieod by warfare to yuld 'and, 

I or enticed to exihange it for goods or induced to mingle with 
their Chinese neighbours, thus producing '' mixed population 
combining the superior inUlligencc of the Chinese race with the 
energetic and Wctriike spirit of birharuns Ihcst m iv be the 
m im reasons which gradually undermined the Imperi il aiithoritv 
and brought some of the confederitc si ites to the front, .u s to 
overshadow the authority' of the Son of Heaven himself, whose 
military and financial resourcis were inferior to those of everal 
of his vassals A few out of tht thirtv five sovereigns of the 
Chou dvnasty were distinguished bv extraordinary qualitits 
Mu-wang of the loth einturv performed journeys far beyond 
the western frontier of his empire and was siieetssful m wariare 
I against the Dog Barb in ins, dt scribed as the ancestors of the 
' Ilmng-nu or Huns The reign of buan-w mg (827 782 BC) 
I vv is filled with wirfire against the i inguLans md tlu Huns 
I cdltd Hien-yun m a contemporaneous poem of the ” Book of 
, Od( s ’ , but the most noteworthv reign m this century is thit 
j of the losdvious Yu-w'mg, tlu oppressiveness of whose govern 
I meiit had e luscd a binl represented m the ‘ Book of Odes’ 

! to complain about the emperor s evil wavs The writer of this 
I poem refers to certain signs showing that He ivin itself is indig 
nant at \ei wang’s crimes One of these signs was an eclipse 
of the sun whu h had reei nlK ix eurred the date and month being 
eltarlv stated This date corresponds exaeth with \ugust 2g, 
776 n c , and astionomers have eakulated that on th't precise 
date an eclipse of the sun was visible in North ( bin i This 
of course, nnnot be a meie accident , and since the date f IK 
into the sixth ve vr of \ u-w ang s reign, the come idtnee is bound 
to mere use our confide rue m that part of Chinese histor 
Our knowdtdge of it, however, is due to mere chanee , for the 
j record of the eclipse would prob ibl\ not h've been pieserved 
I until our (lavs had it not been inierpicted is a kind of t<ktL 
I u/>harstn owing to the pee iiliaritv of tlu politic al situ ilion 
I It does not follow, therefore is some foreign critics assume 
I that the histone il period begins is late as \ u wings reign 
China has no arehitectur d witnossts to tcstifv to her anti(|uit\ 
as Egvpt has m her pvrimids md temple nuns , but the smri- 
licial bionze vessels of the Shang md Chou dy n isties with the n 
chnietcnstic ornaments and hicrogKphie msenptions seem 
to support the historic il tradition mismueh as n itiiral develop- 
ment mav be tr lecd bv the inah sis of the ir artistic and paleo- 
gnphu phases ( ounterfciters sav a thousand vears liter, 
coulel not havt rcsiste d the te'mptation to introduce p itterns md 
hie rogK phic sh ipcs of later jienods and w hatev er bron/e s h iv e 
been assigned to the Shang dv n astv i e some time in tlu second 
millennium Be , exhibit the Shang ch iracteristics Th words 
eu ( urnng in their mse nptums earefulh enllceted mav he shown 
I to be confined to ide is peeuhar to primitive states of cultural 
j life not one of them pointing to m invention we m iv suspc'ct 
to he of liter origin But apart from this it seems a matter 
of individual judgment how fir back bev ond that indisputable 
[ v'ear 776 n e a student will d ite the beginning of re il historv 
In the 7th centup central authontv had declined to such 
an extent that the emperor was mercK the nomm il ht id of the 
tonfeder ition the hegemonv m the empire fnlling in turn to 
one of the five principal states for winch re 1 son the (hmese 
spe'k of a period of the ” Five 1 coders Ihe stite of Ts 1, 
corresponding to North Shan-tung, hid begun to overshadow 
the other states bv' unpn eedented succe ss in eeonomic enterprise, 
due to the prudent advice of its prime minister the philosopher 
Ku in-tzi Other states att lined leadership bv success m w arfare 
\mong these leaders we see duke Mu of T'sin (6^1; n c ). a 
state on the western boundarv which was so much influenced 
by amalgamation with its Hunnic neighbours that the purely 
Chinese states regarded it as a barbaran country' The emperor 
was m those days a mere shadow , several of bis vassaK had 
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grown strong enough to claim and be granted the title “ king,” 
and they all tried to annihilate their neighbours by ruse in 
diplomacy and by forte of arms, without referring to their 
common ruler for arbitration, as they were in duty bound In 
this bdlum omnium contra omnes the state of Ts'm, in spite of 
repeated reverses, rem lined in possession of the field 

The period of this general struggle is spoken of by Chinese historians 
as tliat of The Contending States ’’ Like that of the I ivo 
Leaders it is full of romance and the examples of heroism, 
cowardice, diplomatic skill and philosophical equanimity which fill 
the pages of its history have become the subject of elc^jant literature 
m proso and poetry I he political development of the Ch6u dynasty 
IS the exact coimtirpirt of that of its spiritual life as shown in the 
contemporani ous littr rturc The orthodox const rv itive spjut which 
reflects the ethical views of the emperor and his royal partisans is 
lepressuted by the name Confucius (551-479 b c ) Ihe great sage 
Irad collected old traditions and forinulated the moral principles 
which had been dormant in the Chinese nation for centuries His 
doctrines tended to support the maintenance of ctntral power so 
did those of other members of his school, especiallv Mencius Tihal 
love showed itself as obedience to the parents in the family and as 
Joy iltv to the emperor and Jus gov eniment in pubhc hfe It was tlie 
highest virtue, aocordi ig to the C onfi'ci ui school The history ot the 
nation as taught in the Shu-lnng was in its early part mtrcl> an 
illustration o* Confurirnist ideas about good and bad government 
llic perpetual advice to rulers was Be like Yau, Shun and Yu, 
and you will be right Confucianism wa.s dominant during the 

earlier eentunes of the Chou dynasty, wliose lucky star began to 
wane when doctnius opposed to it got the upper hind The philo- 
sophical schools built up on the doctnnes of 1 lu-tzi had in the course 
ol ge neratums become antagonistic and found f iv our with those who 
did not endorse that loyalty to the emperor denuanoed by Mencius 
so had other thinkers, some of whom had preached morals which 
win bound to bn ik up ill social relations, like the jihilosimher of 
(gotism, Yang Clui, iceonling rn Mencius disloyalty personified and 
the very rc\ erse of his ideal, the duki of Ch6u I he egotism recom- 
mendeil by \ang Chu to the individual had begun to be practised 
on a large scale by the contending states tin r govtrnments and 
sovcicigns, some of whom had Ion., disc irdi d tcmfueiiri rites under 
the influince of Titir luighliours It appears tint the anli- 
Confucian spirit which paved the way towards the linal extinction 
of Wu-waag s dynasty received its chief nourishment from tlie latar 
clement in the population of the northern ind western boundary 
states Among these Tsm was tin most prominent Having placed 
itself in the possession of th( territories ot nearly all of the rcmaming 
states, Ism made war against tlie last sh idow emjwror Nan-warig 
who had attempteil to foim an alliance agiinst thepowcriul usurjitr, 
with the result that the western part of the Chou dominion was lost 
to the aggressor 

N in wang died soon after (256 u c ), and a r< 1 itni whom 1u had 
appointed regent was captured in zjg b c , when the king of Ism 
put an end Lo tlus last remn uit of the once glorious Chou dynasty 
by aunt Xing its teriitory fiie king had alreaely seeureel tlie posses- 
sion of the Nine Tripods, huge bronze v ises s<ud to have been cast 
by the emperor Yu is repre-senting the nine divisions of his empire 
and since preserved m tlie treasuries of all the various emperors as a 
symbol of Imperial power With the loss of these tnpods Nan-waiig 
had forfeited the right to call himsi If Son of Heaven ’ Another 
prerogative w is the olfenng of saenliee to bhaiig-li, the Supreme 
Ruler, or God with whom only the emjieror was supposed to com 
municalc Tl e king of Tsiii had perform* <i the ciremony as t irlv 
as >53 B e (T II *) 

(C ) — From the Ts'm Dynasty to iSjs 

\{ter the fill of the Chou dynasty a kind of interregnum 
followed during which China was practically without an e mperor 
Tain time when the stite of Is in asserted 

dynasty itself as the leader and finally as thtimaster of all the 
249-210 contending states Its king, Chau-siaiig, who died m 
251 BC, though virtually emperor, abstained from 
adopting the imjK-rial title He was succeeded by bis son, Hiao- 
wen Wang, wlu) died after a three days’ rugn Chwan-siang 
Wang, his son ind successor, was a man of no mark He died 
in 246 n c giving place to Shi Hwang-ti, “ the first universal 
empein- ” fhis sovereign was then onlv thirteen, but he 
speed il\ made his influence felt everywhere He those Hien- 
yang, the modern Si-gan Fu, is his capital, and built there a 
magnificent p dace, which was the wonder and adimra- 
Hwans-u Contemporaries He abolished the feudal 

system, and divided the country into provmces over 
whom he set officers directly responsible to hunself He con- 
structed roads through the empire, he formed canals, and erected 
numerous and handsome public buildings 


Having settled the internal atfairs of his kingdom, he turned lus 
attention to the enemies beyond his frontier Cluef among these 
were the Hiuiig^-nu Tatars, whose attacks had for years disquieted 
the Chmese and neighbounng principalities Against these foes he 
marched with an army of 300,000 men, extermmating those m tne 
neighbourhood of China, and dnving tlu rest into Mongolia On Jus 
return from this campaign he was called upon to face a foimidable 
rebellion in Ho-nan, wlueh had been set on loot by the adherents 
of the feudal princes whom he had dispossessed Having crushed the 
rebcUion, ho luarchod southwards anil subdued the tnlies on the 
south of the Nan-shan ranges, * e the inhabitants of the modem 
provmces of Fu-kitn, Kwaug tung and Kwang si Ihe limits of 
his empire were tlius as nearly as possible tliose of modtrn China 
projjcr One moniimenit rem tins to bear witness to h's energy 
inndmg that the northern states of Tsm, Chao and Yen wire 
building lines of fortilication along their northern frontier for pro- 
tection against the Hiung-nu, he conceived the idea of building one 
gigantic will, which was to stretch across the whole nortlicin limit 
of the huge empire from the sea to the farthest w csterii corner of the 
modem province of Kan-suh Tlus work was begun under lus 
immediate supervision m 214 b c His retorming zeal made him 
unpopular with the uppc-i classes Schoolmen and jiedaiits liekl uj) 
to tlu admiritum of the people the heroes of the feudal limes and 
the advantages of the system they admmistertd beoing m tlus 
propagand i danger to the tatc Slu Hwang ti determined to break 
once and for all with the past To tlus end he ordered the destruc- 
tion of all bookj havi ig reference to tlie past lustury of the empire, 
and many scholars were put to death for failing iii obedience to it 
(See itifra § Chinese Litetaturc, History) Tht measure w vs 
unpopular and on lus death (210 bc) rebellion broke out His 
son and successor Erh slu, a weak and debiuched youth, was 
murdered after having otfeicd a feeble lesistancc lo his enemies 
Ills son lsz(-yung sumneleicd to I lu Pang, the piinct ol llau, one 
of the two gcneials who were the leaders ol the icbcllion He ifter- 
wards fell into tlu hands of Hi uig Yu, tht other elneUam, who put 
luiii tiid lus family and associates to death Hiang \ u aspiring to 
imperial honour.., war broke out between him and 1 lu Pang 
After five years’ conflict Hnng \u was killed m a decisive butle 
before Wu-kiang Liu Pang was then prod limed crajieror (20O u c ) 
undir the title of Kao-ti, and the new line was styled the Han 
dyiiisty 

Kao-ti established hts c.vpital at Lo-/ang m Ho-nan and 
afterwards removed it to Chang-an in bhen-si Having founded 
his right to rebel on the oppressive nature of the laws 
promulg-itcd by Shi Hwang-ti, he abolished the 
ordinances of Is in, except tliat referring to the 2 ^Vbc 
destruction of the books-- for, like lus great pre- 
decessor, he dreaded the influence exercised by the literati — and 
he exchanged the worship of tlie gods of the soil of Tsm for that 
of those of Hm, his native state His siutessor Hwei-ti (194- 
179 B c ), howevr r, gave every encouragement to literature and 
appointed a commission lo restore as far as possible the texts 
which had been destroyed by Shi Hwang-ti In this the com- 
mission was very successful It wis discovered that 111 m.iny 
C.USC.S the Liw had been evaded, Vvhile m numerous ms tames 
scholars weie found to write down from memory the text of 
books of which all topics h id been destroyed, though in some 
cases the purity of the text is doubtful and in other erses there 
were undoubted forgeries A period of repose was now enjoyed 
by tlie empire There was peace withm its borders, and its 
frontier* jemained unchiillenged, except by the Hning-nu, who 
suffered many severe defeats Thwarted in their attacks on 
Chin i, these marauders attacked the kingdom of the \ uch clu 
which had grown up m the western extremity of Kan-suh, uicl 
after much fighting drove tlteir victuns along the r'len-shm- 
ni'u-lu to the lerritory between Turkestan and the Caspian Sea 
Ihis position of affairs suggested to the emperor the idea of 
forming an offensive and defensive alliance with the Yueh-ehi 
against tlte Iliung nn With this object the general C h ing 
K. len was sent as .ui ambassador to western Tatary After 
having been twice imprisoned by the Hmng-nu he returned to 
China Chang K'len had actu^ly reached the court of the 
\uch-chi, or Indo-Scythians as they were called owing to their 
hiving become ma.sters of India later on, and paid a visit to the 
kingdom of Bactna, recently conquered by the Yueh-chi IIis 
report on the several kingdoms of western Asia opened up a new 
world to the Chmese, and numerous elements of culture, plants 
and animals were then imported for the first time from the west 
into China While m Bactna Chang KTen’s attention was first 
drawn to tne existence of India, and attempts to send expeditions. 
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though at first fruitless, finally led to its dtscovcry Under 
Wu-ti (140-86 B c ) the power of the Hiung-nu was broken and 
eastern Turkestan changed into a Chinese colonv, thjrough which 
caravans could safely pass to bring back merchandise and art 
treasures from Persia and the Roman market By the Hans the 
feudal system was restored in a modified form, 103 feudal 
principalities were creited, but they were more or Ics'i under 
the jurisdiction of cml governors appointed to administer the 
thirteen chows (provinces) into which the country was divided 
About the beginning of the Christian era Wang Mang rose in 
revolt igainst the infant successor of P mg ti (a u i), and m 
\ D 9 proclaimed himself emperor He, however, only gained 
the suffrages of a portion of the nation, and before long hrs 
oppressive acts estranged his supporters In ad 23 Lm Siu, 
one of the princes of Han, completely defeated him His he,ul 
was cut off, and his body was torn in pieces by his own soldiery 

Liii Siu, was proclaimed emperor under the title of Kwing- 
wii-ti, reigned from ad to 76 Having fixfd on lo-yang 
Baatera Ho-nan as his capital, tile line of whicli he was the 
Han first emperor became known as the Isastein Han 
dynaaty, dynasty It is ilso known is the L iter Han dvnosty 
A D 23 During the reign of his su< cessor Ming-(i, a d 6s, 
Buddhism was introduced from Indii into China (see ante 
5 ? Religion) About the same time the celebrated general Pan 
Ch'ao was sent on an embassy to the king of Shen-shen, a smill 
state of Turkestan, near the modern Pidjan Before long he 
added the states of bhen shen, Khotxn, Kucha and Kashgar is 
ip mages to the Chinese crown, ind for a consider ible period tlie 
• ountry enjoyid prosperity The H in dynisty (including in 
the term the Eastern Ilan dynisty) hxs been considered the first 
nation il dy nastv and is one of the most famous m China , nor 
his anv ruling family been more popul ir Ihe Chinese, espe- 
(lally thi northern Chinese, still call themselves “the sons of 
llin ’ Ihi wealth and track as well OvS the culture of the 
country was greatly developed, and the competitive examrai- 
tions for literary degrees instituted The homogeneity of the 
n ition was so firmly established that subsequent dissensions 
and conquests could not liter fund iment ally the char.ieter of 
the nation 

1 owards the end of the iiul tc. iitury the power of the Lastern Hans 
dtc-lined In 173 a vnulent pestilence, which continued lor eleven 
years, brokt out A magical cure for this plague *vas said to hive 
been discovered by a Taoist jiiicst named Chang Chio, who in a 
single month won a sulhciently large following to enable him to gam 
possession of the northern provinces ot tlie empiic He was, how- 
ever defeated by Ts lou Isaoii, mother aspirant to imperial 
honours, whose son, Isaou Pti, on th death of Hu n-ti (a d aao), 
proclaimed himself emperor idoptmg the title of Wei as the ippolla- 

. lion of his dyn isty 1 here were then, however, two other 
d n stv ‘'Himants to the tliron< Liu Pex and Sun C'luan, and the 
three a<lvcnturcrs agrti^l to divide tire empire Ik tween 
tlum I s lou P'ci, undei the title of Wfin-ti, ruled over the kingdom 
ol W(i ( 220 ) which oeeupn d the whok of the central ami nortlurn 
portion of China Liu Pei established the Shnh Han dynasty in the 
modem provmee of Sze-chuei {221), and called himself Ch 10 
luh-ti , and to Sun Chuan fell the southern provinces of the tmpirt, 
from Die Yangtsze-kiang southwards including the modem long- 
king, whuh he formed into the kingdom of Wu with Nan king for 
his capital, adojiting for himself the iminnal style of la te (ad 
-22) 

China during the period of the ' Three Kingtloms ’ was a house 
divided agunst itself Liu Pei, as a dcseeiidaut of the house ol 
Han, looked upon himself as the rightful sovereign of 
^ the whole tmpirc and he despatched an army under 
period Chu-ko Liang to support his claims Ihis array was met 
by an opposing fon < under tho Wei commander Sze-nia I 
of whom ( hmesc hcitoriues say that ‘ he led arraiiC*! hke a god, 
and who, by adopting a Tabian policy, completely discomfited has 
adversary But the close of this campaign brought no peace to the 
country Wars became chronir, and the reins of power slipped out 
of the hands of emperors into those of tluir generals toremost 
among these wire the tuembt rs of the Szo ma famd> of Wei bze m i 
I left a son, bze-tmi Cliao, scarcely less distmguishod than himself, 
and when Sze ma Chao died hia honours descended to Szo-ma Yen, 
who deposed the ruling sovereign of Wei and ptoclaimod himself 
emperor of China (a d 265) His dynasty he styled the Western 
1 sm dynasty and he adopted for lurn^f tlie title ot Wu ti 1 he most 
noticeable event m this reign was the advent o£ the ambassaulor'* of 
the emperor Diocletian la 284 For someyears the neighhounag states 
appear to have transferred Iheir allegiance from the house of Wei to 


that of lain Wu-tTs successors proving, however weak and mcip- 
able, tho eountiy soon fell aghui into disorder The Hmng-iiu renewed 
meursions into the empire at the beginning of the 4tli ^ 
ceiltury.and m tlie confusion which followed, an ailvtnlurtr '"*ri 9 ra 
named Lin Yuen established himself (in 31 1) as empiror, a “ t 
first at Plug yang m Slxan-si and afterwaids m 
yang and CJiang an 1 he Jnstory of this pt nod is very chaotic 
Numerous state sprang into existenci some foumled by tlie Hiung- 
nil and others by the Sien pi tiilx., a 'liingii,ie elm, inhabiting i 
territory to the north of < hina, which afttrwards established th< 
Liao dynasty m China In 410 the Eastern Tsm dynasty came to 
an end, and with it disappi ired for ne.irly two hundred years all 
semblance of umted authority Ihe country became duided into 
two parts, the north and the south In the north four families 
reigned successively, two of which wire of Sitn-pi origin vi/ the Wei 
and the How Chow, the other two tlu, Pih 1 s 1 and the How Liang, 
being dullest In the south hvc dilltrcnt houses feupphed rulers, 
who were all of Chinese tlesct nt 

This period of disorder w is brouglit to a close by the establish 
ment of the bny dynasty (500) Among the officials of the ephemeral 
dy nasty of C how was one Y ing Kicn, who on Ins daughter „ 
becoming empress (578) was cre ited duke of Suy Two 
\ ears later \ ing Kien proelumcd himself emperor The ^ ^ 

country, weary of contention, w is glad to acknowledge his undi- 
vided authority and during the sixteen years of his reign the 
internal artairs of Chin i were comparativi ly peaceably administered 
The emperor instituted in improved code of 1 iws^ and added 5000 
volumes to Iht 10,000 which composed the imperial library Abroad 
his policy was equally successful He dele ited the latirs ind 
eh ishscd the Koreans who had for a long penod rccognj/ed Chinese 
suzerainty, but were tom bv civil w irs and wire drposed to rejd t 
her authority \ftcr his deatli m 60 j lus sceoml son forced the heir 
to the throm to str ingle himself and thin siized the th'one Hus 
usarptr, Yang ti, sent expeditions igainst the fakirs, and hiinsdf 
li< ided an exjiedition against th< Uighurs while one of his generals 
ai'uexid the I u dm Island-, to the imperial ciown During his 
reign the vohimts m the imperial Id rary were increased to 54,000 
and he spent vast sum-, m electing i magnificent palace at lo-vang 
and m coiistnietmg nnprofitiblo cinals These md othei extrav i 
graces lud so heavy a burden on the country that dveonUnt licgan 
again to prevail and on the emperors return from i sneces fnl 
expedition against the Koreans he found the empire divided into 
rebellious factions In the tioubks which followed Ccneial Li 
\ lien liecamc prominent On the death ol tlu emperor by as issma- 
tion this man set Kung-ti, ^he rightful heir on the throne (617) 
until such time as hi should hive matured his seheines 

Kiing-ti wis poisoned m the following year and Ii Yuen 
prochinud himself as Kao-tsu, the first ^mjuror of the I' ing 
dynasty At this time the lurks were at the height of 
their power in Asii (see Turks Ihriorv) and kio- 
tsii was glad to piinhise their alliance with monev 
But divisions we ikenetl the pow'cr of the lurks and i ii-tsung 
(reigned 627-650), Kao-tsiTs son and successor, regained much of 
the position in Central \sii which hael formtrly fieen held bv 
( hina In 640 Hami, I iirfan and the rest of the Turkish territory 
were ag un included within the Chinese empire and four mihtury 
gentrnorships were appointed in (entr.il Asia m/ at Kucha, 
Khotan, Kharastan and K ishgar At the same time the frontier 
was extended as fir as eastern Versii ind the Caspian Sei So 
great was now the f ime of China, thit ambossaelors from Nepd, 
M igidha Persia and Constantinople (64 j) came to pav their 
court to the emperor Under 1 'ai-tsung tjiere vv as n ition il unity 
and peace, anel in consequence agneultiire and commerce as web 
as literature flourished Ihe emperor give direet encourage- 
ments to the Nestorians, ind gut i favourable reception te>an 
emh.tssv from Mahommid (see ante 5 } Religion) On the ae cession 
of Kao-tsung (6so) his wife, Wu How , g imed supreme influence 
and on the death of her husKind in 083 she set aside his liwfiil 
successor Chung-tsung, and took possession of the throne 1 his 
was the first tHeasion the countrv was ruled by a dowager 
empress She governed with discretion, and her armies defeated 
the Khitan m the north-east .ind also the I diet ms, who had 
latterly gained possession of kuchi, Khotan and Kashgar On 
her death m 705, Chung tsung partialK left the obscuntv in 
which he had lived during his mother’s reign But his wife, 
desiring to play a similar role to that enjoved bv her moiher-m- 
law, poisoned him .and set his son, Jui-tsung (710), on the throiu 
This monarch who was weak and v le enis w.is sue needed hv\ ue:n- 
tsung(7r3), who introduced reform into the admmistr ition and 
encouraged literature and learning The king of Khokand 
applied for aid against the Tibetans and Arabs, and \ uen tsung 
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sent an army to his succour but his general was completely 
dcfcitcd During the disorder which arose in consequence of 
the m\'ision of the northern provinces by the Khitan, General 
An Lu-shan, in o'brei of Turkish descent, placed himself at the 
held of a revolt, ind having secured lung-kwain on the Yellow 
river, advanced on ( hang-an 1 hereupon the emperor fle*d, and 
placed his son, Su tsung (756-762), on the throne Tins 
sovfieign, with th( help of the torces of Khotin, Khokand ind 
Bokhira, of the Uighurs and of some 4000 Aribs sent b} the 
caliph Mansur, completely defeated An Lu-shan During the 
following reigns the Tibetans made constant incursions into the 
western provinces of the empire, and T ai-tsung (763-780) 
purch ised the issistince of the Turks against those intruders by 
giving a Chinese pimcess as wife to the khin 

\.l till', epoch the tunuclis of the palace gained an unwonted degree 
of power, and s( vei il of the subscipieiit emperui'. fell victims to their 
plots Ihe r uig dynisty, which for over a hundred years had 
goeerned himly and for the good of the nation, began to decline 
The history of the 8th and yth centurus is for the most put a 
monotonous record of teeble governments, oppressions and rebellions 
Vlmost the only event worth chronicling is the iconoclastic iiohey ot 
the emperor Wu- tsung (841-847) Viewing the increase ot monasteiies 
and ecclesiastical establishments as an evil, he abolished all temples, 
closed th< mon isteries md nunneries, and sent the inmates back to 
their families 1 oreign priests were subjected to the same repressive 
legislation, ind C hnsti ins, Buddhists and Magi were bitldcu to return 
whence they came Buddhism agiiu revived during the reign of the 
emperoi I tsung {86o-S7j), who having discovered a bone of 
Buddha, brought it to the capital in great state By internal dis- 
sensions the empire becaim so weakened tint the prince of Liang 
found no diirienlty in g lining possession of the thione (907) Ht 
took the title of I u Isu being the first emperor of the Later Liang 
el) n ist> Ihus ended tin 1 ang dynasty, which is regaided as being 
the golden age of Chinese hteralurt 

Five dynasties, vi2 thi Later I nng, the Later T ang, the Latei 
Tsm, the Later H in ind the f atcr Chow followed e ich other betwee n 
the > ears 907 ind 960 I hough the moiiarchs of these lints nominally 
luld sw ly over the empiie, their real powtr w is confined to very 
naiiow limits The disorders which were rife during the tunc when 
the 1 uig dynasty was tottering to its fall fostcied the development 
of iiulejiLiuleiit stites, and so aiose Liang in Ho-nau and Shan-tung 
Ki m Slun- i Hwai-nan in Kiang nan, Chow m Sze-enuen and paits 
of Slun si and Hu-kwang, Wu-yii6 in Cheh kiang, Tsu ami King-naii 
m III! Kwang Ling im i i Kwang-lui g and the Uightii in Tangut 

A pirtial end w is nude to this rccogm/cd disorganization 
when, in q6o, General Chao Kw'ang-\m was proclaimed by 
the armv emperor in succession to the youthful 
dynaaty fvung-ti, who was compelled to abdicate The circum 
stances of the time justified the change It required 
a strong hand to weld the empire together again, and to resist 
the attacks of the khitan Tatais, whose rule at this period 
extended over the whole of Manchuria and Liao-tung Against 
these aggressive neighbours T'ai-tsu (ne Chao Kw ang-vin) 
directed his efforts with varving success, and he died in 076, 
while the wai was still liemg wmged His son 1 ’a i-tsung (976-997) 
entered on the campaign with cntrgi , but in the end was com- 
pelled to ( one hide a peace with the Khitan His successor, 
Chen-tsung (997-1022), paid them tribute to abstain from 
further incursions Piobablv this tribute was not sent regulirlv , 
at all events, under Jen-tsimg (1023-1064), the khitan again 
thieateneel to invade the empire, and were only bought off 
h\ the promise of an annual tribute of taels 200,000 ol silver, 
besides i great quantitv of silken piece goods Neither was this 
arrangement long binding, and so formidable were the advances 
made bv the latars in the following reigns, that Hwei-tsung 
(i 101-1126) invited the Nuehih Tatars to expel the Khitan from 
Liao-tung This thev did, but having once possessed themselves 
of the countrv they declined to vield it to the Chinese, and the 
result w is thit a still more aggressive neighbour was established 
on the north-eastern frontier of China The Nuchih or Km, 
as they now sti led themselves, overran the provinces ol Chih-li, 
Shen-si, Shan-si and Hu-nan, and during the leign of Kao-tsung 
(1127-1163) thev advanced their conquests to the line of the 
Yangts/e-kiang From this time the Sung ruled only over 
southern China , while the Kin or “ Golden ” dynasty reigned 
in the north The Kin made Chung-tu, which occupied in part 
the site of the modern Peking, their usual residence The Sung 


fixed their capital at Nanking and afterwards at Hangchow 
Between them and the Km there was almost constant war 
During this period the Mongols began to acquire power in 
eastern Asia, and about the beginning of the 12th century the 
forces of jenghiz Khan (q v ) invaded the north-western Mongol 
frontier of China and the principality of Hia, which invasion 
at that tune consisted of the modern provinces of 
Shen SI and Kan-suh lo purchase the good-will 
of the Mongols the king of Hia agreed to pav them a tribute, 
and gave a princess in marriage to their ruler In consequence 
of a dispute w'lth the km emptror Wci-shao Wang, Jenghiz 
Khan determined to lavade Liao-tung Ht was aided by the 
followers of the Kbit in leader \ch hi Is'u-ts'ai, and in alliance 
with this general he captured Liao-y ang, the capital city 

After an unsuccessful invasion of China in 1212, Jenghiz Khan 
renewed the attack in 1213 He dnidcd his armies into four divi- 
sions, and made i general idvincc southward His soldiers swtpL 
over Ho-nan, Chih-li and Shan-tung, destioymg upwards ot ninety 
cities It was their boast that a hoiiLiniii might ridt without 
stumbhng over the sites where those cities had stood Panic- 
striekcn, the emperoi moved his court Irom Chung tu to K ai ffitig 
Fu, much against the advice of hi-, ministers, who foresaw tin 
disastious clfeeL this ictreat would have on the foi times of Km 
The stite of Sung which up to this time hul pud tiibuU, now 
dtehntd lo recognize Km as its feudal chief and a short time alter 
wards d< dared w ir against its quondam ally Me luwhile, in 1215, 
Ych-lu Isu tsai advanced into Cluni by the Shan hai Kwan, and 
made himself master of Ptki ig oiu of tin few eitus m thih h which 
remained to Km \fter this victory his nobles wished him to pro 
Claim himself emperor, but lu refust d, being mindful of an oath 
wlueh he hul sworn to Jenghi/ Khin In 1216 lung kwan, a 
mount iin pass on the fronticis of Ho-nin and Slun si, ind flu scent 
of numerous dvn isfic battles (as it is the onh gitewav between 
north-eastein and noith-westi rn China), was taken by the iiuadcis 
As the war diaggcd on the rcMstanee olitrtd b\ the Kin giew weaker 
and weiker In 1220 Chi n in Fu the eipital of Shantung was 
taken, and five years later jenghiz Khan maulud an army westw lul 
into Hia ind contjueied the Joieci of th' 1 mg Two ye irs latci 
(1227) Je igluz Khan dutl 

With tlu view to till eomjilete eonqut st of China by the Mongols 
Jenghiz declined to nominate cithci of the eldest two sons who hid 
been bom to his Chmest wives as his luu, but chose his third son 
Ogtlai, whose mother was i I atai On licaiing ui the dt ith ol 
Jenghiz Khan the Km sent an einbissv to his sneressor desiring 
peace, but Opdai told them then would be no pi let lor them until 
tluir tly nasty should be overthrown Hitherto the Mongols h id been 
without any cotie oi laws But the eoiisolidation of the nation by 
the conquests oi Jenghiz Khan m ide it neeessiry to estiblish a 
lecognizcd code ot laws, and one ot the first acts ot Ogdai was to 
loim such a code With the help also of \ ch lu Isu ts ai, he estab- 
hsheel custom houses m t hih h, Shaii tung Shan si and Livo tung 
and lor this purpose divided these piovintts into tin deputmenls 
Meanwhile the war with the Kiii was tirritd on with eneigy In 
1230 bi-gan hii was taken, and sixty important posts were captuitil 
Two years later fu 1 C, brother ol Ogdai, took Feng siang 1 u and 
Han-chung Fu m the flight from which list-named place 100,000 
persons are said to have ptnshed Following tlu course ot the rivtr 
Han ill lus victorious careci, tins general destroyed 140 towns and 
fortresses, and deleatetl tht army ol Km at Mount San fCng 

In 1232 the Mongol, m ide in alli met with the stite ol bung, bv 
wluch, on condition of Sung helping to ekstroy Km Ho-nan was to 
lie the propertv of Sung for ever Hit effect oi tins 
eoihtion soon became apparent Barely had the Km avnastv 
emperor retreated from K ai ICng Fu to Jii tung Fu in Ho ^ 

nan wlun the foimtr place fell into the hands of the alius thrown 
Next fell I oy ing, ind the victoiious gtneials then maichtd 
on to besiege Ju-ning Fu Tht presence of the emptror gave energy 
to the defenders, and they held out until ev'crv aium il in the citv 
hatl been killed for food, until eveiy old and useless person hatl 
suffered death to lessen the number of hungry mouth', until so many 
able-bodied men had fallen that the women manned the ramparts 
and then the allies stormed the walls ihe emperoi burned himself 
to dt ath m his palace that hi^ body might nut fall into the hands of 
his enemies For a few days the shadow of the imperial crown rested 
on the heatl of lus heir Ching hn but in a tumult which broke out 
amongst his followers he lost his life, and with him ended the 
‘ Ciolden dynasty 

IS otw ith •> landing the treaty between Ogtlai and Sung, no sooner 
were the spoils ot Km to be divided than w ir broke out again 
between them, in prosecuting which tlu Mongol armies swept ovei 
the provinces of Sze-eh uen, Hu-kwang Kiang-nan and Ho-nan, 
and were checked only when they reached the walls of Lu-ehow i u 
in Ngan-hui Ogdai died m 1241, and was nominally succeeded by 
his grandson Chehemfin But one of his widows, Tolickona, took 
possession of the throne, and after exercising rule for four years, 
established her son Kwci-yew as great khan In 1248 his life was 
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cut short and the nobles, disregarding the claims of riiclitn'^n 
proclaimed as emperor Mangu, the eldest son of fu-l^ Undei Hus 
monarch the war against Sung was earned on with energy, md 
Kublai outstripping the bounds of Sung territory made his way 
into the province of Yun nan, at that time divided into a number of j 
independent states and having attached them to his brother s 
frown he passed on into Tibet Tongking and Cochin China, and 
thtnee striking northwards entered the province of Kwang si 

On the death of Mangu in 1259 Kublai {qv) ascended the 
throne Never in the history of China was the nation more 
illustiious, nor its power more widely felt, than under 
his sovereignty During the first twenty years of 
emperor ^>8 reign Sung kept up a resistance against his 
authority Iheir last emperor Ping-ti, seeing his 
cause lost, drowned himself in the sea The Sung dynasty, 
which had ruled s luthern China 320 years, despite its misfortunes 
is ar counted one of the great dynasties of (hma J)uring its 
sway arts and literature were cultivated and many eminent 
writers nourished His enemies subdued, Kublai Khan in 1280 
assumed complete jurisdiction as emperor of China He took 
the title of Shit-su and founded what is known as the Yuen 
dynasty He built a new capital dose to Chung-tu, which 
became known as Kaanhaligh (city of the khan), in medieval 
European (hronicles Cimbaluc, and later as Peking At this 
time his authoiity was acknowledged “from the frozen Sea, 
almost to the Straits of Malacca With the exception of 
Hindustan, Arabia and the westernmost parts of \sii, all the 
Mongol princes as far is the Dnieper declared themselves his 
vassals, and brought ngulirly their tribute” It was during 
this reign that Marco Polo \ isited C hma, and he describes m 
glowing (olours the virtues and glories of the “great khan” 
His rule was characterized bv discretion and munifitcncc 
He undertook public works, he patronized literature, and relieved 
the distress of the poor, but the Chinese never forgot that he 
was an alien and regarded him as a barbarian He died un- 
regretted m 1294 His son had died during his lifetime, and 
after some contention his grandson limur ascended the throne 
under the title of Yuen cht ng This nionan h died m 1307 after 
an uneventful reign and, is he left no son, Wu-tsung, a Mongol 
prince, became emperor To him succeeded Jen-tsung iVi 1312, 
who mid( himself conspicuous b\ the honour he showed to the 
memorv of Confuciis, and by distributing offices more equally 
between Mongols and ( hinese than had hitherto been done 
I his a( t of justice gave great satisfaction to the ( hinese, and his 
death (tided a peaceful and pro.perous leign m 1320 At this 
time there appears to have been a considerable commercial 
mltriourse between Europe and (hma But after jen-tsung s 
death the dynasty fell on evil days The Mongols m adopting 
Chinc'-e civilization had lost mueh of their martial spirit Ihcv 
were still regarded as alien liv the Chinese and numerous secret 
soe ictus were foirned to ichievc their overthrow jrn-tsung’s 
successors were weak and incapable ndets, and m the pci son of 
bhun-ti (1333-1368) were summed ip the vices and f uilts of 
his picdecessors Revolts broke out, and linallv this descend int 
of jenghiz Khan was eompelled to fly before ( hu Yucn-chang, 
the son of \ ( hinese lalumrmg man Deseitcd In his followcis, 
he sought refuge in \ ing-chang Fu, and there the last of the 
Vuen dv nastv died These Mongol emperors, whateveir their 
laults, had shown tolerance to Christian missionaries and Papal 
legates (see ante § The MeduvaJ Catha\) 

Chu Yuen-chang met with little opposition, more csperialK 
as his first care on becoming possessed of a district w is to 
SUPP* 6''^ lawlessness and to establish a settled govern- 
dyaasty ^^ent In 1355 he captured Nanking, and proclaimed 
himself duke of Wu but carefullv avoided adopting 
any of the insignia of rov altv Eve n when master of the empire, 
thiiteen years later, he still profe^^sed to dislike the idea of 
assuming the imperial title His scruples were overcome, and 
he declared himself emptior m 1368 He carried his arms 
into Tatary, where he subdued the last semblance of Mongol 
power m that direction, and then bent his steps towards Liao- 
tung Here the Mongols defended themselves with the braverv 
of despair, but unavailmglv, and the conquest of this province 
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left Hung-wu, as the feninder of the new or Ming (“ Bright ’) 
dynasty styled himself, without a foe m the empire 

\11 mtercour-it with 1 nro]K sfoms now to h'\c reaped until the 
Portuguese arrived in the lOth century, but Hung-wu cultivated 
friendly relations with the neighlvijunng states •Vs a <juond im 
Buddhist priest he lent his lountenince to that leligion to the 
exclusion ol 1 loi m, wl ose piiests had for centuries ( erne el the 
contempt of all but the most ignorant by their pretended magical 
arts and their searth after the philosopher s stone Hung-wu died 
m 1398 and was succeedeel by liis grandson Kicri Wen Vware that 
the appointment of this youth - his father v\ is duid— would give 
offence to the young emperor s uncles Hung wu had dismissed them 
to their lespeclive governments However, the prince of Vin his 
eldest surviving son, rose m revolt as soon is the news reatlud him 
of Ills nephew s accession, and aftc r gaming seve r il victories o\ er iiy 
irmics of Kien-wen he presented himself In fore the gates of N inking, 
the capitil Ireichery eipened th< gites to lum, ind the emperor 
having fled in the disguise of a monk, tfie victorious prince bee inie 
empcior and took the title of \ung-lo {140^) At home \ iing lo 
devoted himself to the encouragement of hterilure and the fine irts, 
anel, possibly from a knowlcelge that Kicn wen was among Hit, 
Buddhist priests, he renewed the 1 iw piolubiting Buddhism Vbro id 
he swept tochm-thmi and Tongking within the folils of hi empire 
and earned liis urns into Tatiry, where he made new eorupiest-, eif 
waste regions, ind erected i monument of his victorus He dieil m 
1,^25, and w is suececiled by his son Hung hi 
Hung hi s leign w is short md unevmtful Ih strove to luomote 
only such mandarins as lia<l proved Hicmselvts to lx able ind honest, 
md to further the welfare of the people During the reign of his 
successor, Suen-te (142O-1436), the empire suffered the hrst loss of 
territory since the commencement of the dynasty ( ochin-Cluna 
rebelled and g lined her nidcpcndeiKe Tlit next emiicror Cheng 
tung (1436), was taken prisoner by a Tatir ehicftam a dcbee nel mt 
of tlie Yuen familv mined Yi sion who hid invaded tfu noitluin 
provinces Having been complctelv defeated by a Chincst force 
from Liao-tung \i sicti liberated his captive, who reexcupied the 
throne, which during his imprisonment (i4jf>-i457) had fxen hthl hsT 
his breither King ti I he two follow 1 ig reigns Hiosr of ( heng liw i 
(I |6s-i l88) aiiel of Hung chi (1488 i yib) were quie t md peac< ful 
J lie most neit ilile eve nt m the reign eif the next mon irc h t-fieng te 
(1506-1522), v\as the irnval eif the Portuguese at Cantein (ItI?) 

1 roiri this time elites modern 1 mope an inteicourse willi t Inn i 
Cheng te suppres ed a formidable insurrection fieadtd bv the piinee 
of Nmg, but disorder cause d In this civil war encouraged the foreign 
enemies eif China 1 rom the north eame a latar irmy under \ e n 1 1 
m 1542 during the reign of Kia tsmg wlueh laid w iste the piounec 
Of Shell SI and even threatened the cajntil and i little lat* r i 
Japanese fleet lavageef tin littoril provinces 111 blooel had arisen 
between the two peeiple s hefoK this ind a Japanese colonv Inel been 
einvenout of Nmgpobv foree md not without bloodshed a few vears 
previously Ki i tsmg (d i ■>67) was not tepid to such emergencies 
indlussonT nng king (1 ■>(17-1373) sought to placate the 1 itai \en tv 
by making him i pnnee of the empire and giving him commeieiil 
privileges whieU were snpphmentid by the succeeding emperor 
W in II (I ->73-1020) by the, gr mt oi land in Shen si During the reign 
eif till sovereign, in the \eai I5<12 the J lO incsc successfullv in\ ided 
Keire i md Taikeisama the ngett t>t Japm was ein the point eif 
pioclaimmg hims< If king of the' peninsula when a large Chinese force, 
insweting to the invitition of Hu king appeared and eomplctch 
united the Japanese irmy at flu s mic time that the Chinese fleet 
Lilt off their re tre at h\ st i In this e v lu mitv th' ) qi me st sued lor 
peace anel sent in embissy to Piling to irringe teims 
But the jieace was eif short duration In i ■> 17 tlie I^P 
ig un inv idtd Korea dt ft ilt el the ( hinese irmv destroN ed 
the Chinese fleet mel ra\ iged the coast Suddenlv how 
ever, when in tlu full tide of conquest thev cv icuateil Keire , which 
again fe 11 unde r the ehrt ction ot Chin i Pour v ears 1 ite r the mission 
ar\ M itteo Rieci (7 « ) anuid at the Chinese court and though it 
first the empereir was melin* d to semi lum out of the cemutrv his 
abilities gridualh won for him Hu esteem of the seivereign anel his 
mmiste rs and he re m uned the scu ntihe id\ is. r ot the court uniil lus 
lit ath 111 1610 

About tills lime the AJinclui Titars, goaeJeeJ into wu b\ the 
inpistirp thev were nmst anth receiving it the hands of the 
( hinese , led an armv in othina(in i6i6)and completelv defeated 
the force which was sent against them I hue vears later thev 
gained possession of the piovinee of T uo-tung These duasters 
ov crwhelmcd tlie empe ror and he ehed of a broken he art in 1620 
In the sime vear I'lcn-ming, the Manchu sovereign, hiving 
declared himself independent, mov ed the court to San-ku, to the 
east of Mukden, which five vears later, he made his 
capital In 1627 Ts'ung-ehciig, the last emperor eaf io\asioa 
the Ming dv nastv, ascended the Chinese throne In * 7 th 
his reign English merchants first made their appearance 
at Canton The empire was now torn by internal dissensions 
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Rebel bands, enriched by plunder, and grown bold success, 
began to assume the proportion of armies Two rtbels, Li 
Tsze-ch'tng and Shang K o-hi, decided to divide the empire 
I^etween them 1 1 lx:sieged K'ai-f^ng P u, the capital of Ho*nan, 
and so long and closely did he beleaguer it that in the consequent 
famine human flesh was regularly sold in the markets At 
length an impcr^il force came to raise the sicgt , bnt fearful ot 
meeting Li’s army, they cut through the dykes of the Yellow 
River, “(Inna’s Sorrow,” and flooded the whole countrj, 
including the city The rebels escaped to the mountains, but 
upwards of 200,000 inhabitants perished m the flood, and the 
(it> became a heap of ruins (1642) Prom K'ai-feng Fu Li 
marcheil against the other strongholds of Ho-nan and Shen-si, 
and was so completely successful that he determined to attack 
Peking A treacherous eunuch opened the gates to him, on 
being mform'^d of which tlie emperor committed suicide When 
the news of this disaster reached the general-commanding on the 
frontier of Manchu Tatar), he, m an unguarded moment, con- 
cluded a peace with the Manchus, and invited them to dispossess 
1 1 Tsze-ch'tng The Manchus entered ( hina, and after drfeating 
a rebel army sent against them, they marched towards Peking 
On hearing of the approach of the invaders, Li Tsze-chTng, 
after having set fire to the imperial palate, evacuated the uty, 
but w is ovtrUken, and his force was completely routed 

The ( hinese now wished the Manchus to retire, but, having 
taken possession of Peking, thc) proclaimed the ninth son of 
Ta ta In tmpcror of ( hma under thc titleof Shun-chi, 

dr’oaaty^ and adopted the name of Ta-ts'mg, or “ (ireat Pure,” 
for the dvnasty (1644) Meanwhile the mandarins 
at Nanking had chosen an imperial prince to asernd thc throne 
At this most moppoitune moment “ a claim int ” to the throne, 
m the person of a pretended son of tne last emperor, appeared 
at court While this contention prevailed inside ISanking thc 
Tatar aimy appe in d at the walls 1 hue was no need for them 
to use force The gates were thrown open, and thev took 
possession of the city without bloodshed 1^'ollowing the con- 
ciliatory polio thev had everywhere pursued thev confirmed 
the mandarins in their offices aid granted i general amnesty 
to all who would la> down their arms \s the latirs entered the 
city the emperor left it, and aftti wandering alxiut for some 
dav s in great niiserv, he drowned himself in the Vangtsze-kiang 
Thus ended the Mmg dyn istv , and the empire passed again under 
a foreign vokc By the Mings, who partly revived the feudal 
svsteni by makmg large tcrritonil grints to members of the 
reigning house, ( hinaw isdivideo into fifteen provnees, thecvist- 
ing division into eighteen provinces was m uk bv thc M inehus 
All accounts agiee in stating thit thc Manchu conquerors ait 
descendants of a branch of the f imily wlueh gave th< Km dynasty to 
tlu noith of Chm i , ind in hen of any authentic account of their 
tiily In lory, native vvnteis hive thiown 1 cloud of fable over Iht ir 
oiigm (sec MANtHURiA) In thc 16th ctutury they wen troug 
iiiough to cope vMth tluu Clime s<. neigUbouis Doiibthss tlie RJmgs 
tried to ch( ek tlieir ambition by true 1 re]ni'' il-., but ig unst this must 
be v^ut numerous Manchu rods into Liao tung 

J he iceession to the throne of the emperor Slum-elu did neit restore 
jHacc to the eoimtiy In Kiang si Fu kitn, Kvv mg tung and 
Kwong SI tlie idherents of the Miiig dvni ty eltkneltd Ihemsehcs 
vigorously but iinsuei essfully agiinst thc invaders wlule the pirate 
Cheng ( hi lung tlu fither of the celebrated Coxmgi, kept up a 
predatory warfare against them on the cotst Lventually he was 
induced to visit Peking, where he was thro\/n into prison md dud 
CoMiigi warned b\ his 1 ithcr s example, deteimiiKd to If ivf the 
mainland and to seek in empire elsewhere His choice fell on 
Formosa and having elnven out thc Dutch who liael established 
themselves m the island in 1(124, lie held possession until the reign of 
ICang hi when (1682) he resigned m favour of the impcnal govern- 
ment Meanwhile a prince of the house of Ming was piroclaiineel 
empetor in Kw mg si under the title of Yung-h Ihc Tatars having 
reduced bu kicn and Kiang si and havmg taken Clinton aitcr a 
Mtge of eight montlis, eompletely routed his followeis, and "Vung h 
was compelled to flv to Pegu ^ome years liter, with the help of 
adherents in Yun-nan and Kwei chow, he tried to regain the throne, 
but his army was scattered, and he was taken pcesoner and strangled 
Gradually opposition to the new regime lieeame weaker and weaker, 
and the shaved head witii thc iiig-t-'ul — the symlxil of Tatar 
sovcicignty - became more and more adopted In 1651 died Ama 
Wang the uncle of Shun-chi, who had acted as regent during his 
nephew s rturtonty, and the- emperor then assumed thc government i 


of thc s'ate He appears to have taken a groat interest m science, 
and to have patronized \ddm Schaal, a German Jesuit, who was at 
that time resident at Peking It was duimg liis reign (1O56) that 
Ihei first Russiui imlxissy arrived at the capital, but as the eiia-oy 
dechned to howtow before the emi>eror lie was sent back without 
having been admitteel to an audit iice 

After an unquiet rtign of ,jevonteeu years Shun-chi died (1661), 
and was succeeded by his son K ang-hi He came into collision with 
thc Russians, who had reached the Amur legions about lO^o and had 
built a fort on the upjier Amur, but by the Tieaty of Nerchinsk, con 
eluded m 1689 (the first treaty made between China and a European 
Xjvver), the dispute was settled, the Amur bomg taken as the frontier 
X <ing-hi was indefatigable m administering tin, alt iirs of the empire, 
and he devoted much of his time to hteiary and scientific studios 
umler the guielance of the Jesuits The ehetumary of the Chmese 
language, puWished under his superintendence , proves him to have 
bteii as groat a scholar as his conquests over the Elouths show him 
to have been famous as a general Durmg one of his hunting expe- 
ditions to Mongolia he caught a fatal cold and he died m 1721 
Under his rule Tibet was aelded to the empire which extended from 
the Siljcnan frontier to Cochin-Lhma, and from the China Sea to 
1 ui ke stan During his reign thi 1 o was a great earthquake at i’ekmg, 
in which 400,000 peojile are said to have porishtd 

ICicn-lung, who beg in to reign m 1735, v\as ambitious and warlike 
He marched an army into Hi, which he converted into a Chinese 
province, and 1 e altcrwards added eastern Turktstan to the empire 
Twice lie luv idtd Burma, and once lie penctiatcd into Cochin China, 
but in niillur coiintiy wire his arms succtssful He is accused of 
groat cruelty toward his subjects, which they repaid by rt belling 
agamst him Durmg his leign the Maliommidan standard was first 
raised in Kan-suh (bincc the Mongol conquest m the 1 3th century 
there had been a considcralile immigrition of Moslems into western 
China and numbers of Chinese liad become converts) But the 
Miisstilm ms were unable to stand against the impcnil tioops 
Ibcir armies w« r« dispersed, ten thousand of them weie exiled and 
an order was issued tliat every Mahommed in m K in-suli above the 
age of fifteen should be put to dcatli (1784) 

K ion lung wrote incessantly, both poetry ukI piosc, collected 
111)! uies and republished works of vilue His campaigns furnished 
him with themes for his verses and in tlu Summer Palace was found 
a handsome inanuscrqit copy ot a laudatory poem lies composed on 
the occasion of his war ag unst tlu (mrkliis I his was ono of the 
most successful of lus miht iiy uiukrtakings His generals marehid 
70,000 men into Nepal to within 60 miles of tlie BiitiSh fionticrs, 
and having subjugatwl the (luikhas they received tlie submission of 
the Ntpalcje, and acquiicd an additional hold over Tibet (1792) 
In other directions lus aims were not so siu cesslul 1 lure is no jxicm 
commemorating tlu cunpiign igainst the lebellious 1 ormosans, 
nor 1 urn lit ovir the los-, ot 100 oro nun in th it isl ind, md the list 
few years ot his reign wtie disturbed by oulbwaks among the Mi lO- 
ts/t, hill tribes living m thc mountains m the provmct-s of Kwei-chow 
md Kwaiig sj In I7<>5, alUr a itign of sixty ytais, K len-lung 
abtlicated m favour of lus fifteenth sou, who idojited the title of 
Kia king is thc style of hi uign K leri-lung dud at the age of 
« ighty eight m i7<)8 

During the reign of K'lcn-lung (onimerrc between Furope 
and Canton tlu only ( hinesc port then open to foreifpi trade — 
had attained important dimensions It w is mainK 
m thc hands of the Portuguese, the British und 
Dutch 1 he British trade was tlicn i monopol) of the 
Fast India Company The ti ide, largely m opium lea and silk 
w IS subject to many exactions and re trie nons,' and many aels 
of gross injustice were eommitlcd on thc persons of Fnglishmen 
lo obt un some reelress the Biitish gove’^nment it length sent 
an embassy to Peking (1703) and I oid jVfacartney was ehoscii 
to represe it George 111 on the occasion I he mission was treated 
IIS showing that (ire it Biitiin was i state tributary to China, 
and I ord Macartney was received with every courtesy But the 
concessions he sought were not accorcied, and in this sense his 
mission was a failure 

Kia-k'ing’s reign was disiurbed and disastrous In the 
northern md western provinces, rebellion ifte r rebellion broke 
out due in a great measure to the carelessness, iniompetencv 
and obstinacy of the emperor, and the coasts were inftsted with 
pirates whose number and organization enabled them for a long 
1 ime to hold the imperialfleet in check Meanwhile the condition 
of the foreign merchants at Canton h id not improved, and to set 
matters on a better footing the British government despatched 
a second ambassador in the person of Lord Amherst to Peking 
in i8t6 As he declined to konilm before the emperor, he was 
not admitted to tho imperial presence and the mission proved 

^ Sty*^ Morse’s Frade and Admmtstratton of the Chinese Lmprre, 
chap IX 
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abortive Desttitute of all royal qualities, a slave to his passions, 
and the servant of caprice, Kia-k'ing died m 1820 The event 
fraught with the greatest consequences to China which occurred 
m hw reign (though at the tune it attracted little attention) was 
the arrival of the first Protestant missionary, Dr R Mornson 
(7 ^ )> who reached Canton m 1807 

Flo kwang (1820-1850), the new emperor, though possessctl 
m his early ytars of considerable energy, had no sewner ascendeil 
the throne than he gave himself up to the pursuit of pleasure 
Idle reforms which his first manifestoes foresh^wlowcd never 
seriously occupied his attention Insurrection ociairred m 
Formosa, Kwang-si, ITo-nan and other parts of the empire, and 
the Triad Society, whuh had originated during the reign of 
K' ingdii, again became formidable 
More important to the future of the country than the internal 
disturbances was the new attitude taken at this time towards 
(hma by the nations of Kurope Hitherto the Furopean 
missionaries and traders m (.hma hvd been dependent upon 
the goodwill of the Chinese The Portuguese hul been allowed 
to settle at Mwao (q w ) fur some centuries , Romiin Catholic ' 
missionaries simc the time of Ricci hid been alternately patron- 
ized and persei uted , Protestant missionaries had scarcely 
gamed a foothold , the Puropeans allowed to tr.xde at Canton 
continued to suffer under vexatious regulations — the Chinese 
in general regarded P/uropeans as b irl>anans, “ foreign devils 
Of the arm!e<l strength of Europe they were ignorant They were 
now to be undeceived , Great Britain being the first power to 
t ike K tion The hardships inflicted on the British merchants 
it ( anton becime so unbearable that when, m 1834, the mono- 
poly of the East India Company ceased, the British government 
sent Ixird Napier as minister to superintend the foreign trade 
at thit port I ord Napier was inadequately supported, and the 
anxieties of his position brought on an attack of fever, from 
which he dud it M u 10 iftcr a few months’ residence m China 
The chief cause of comphint adduced by the mandarins wis 
the intioduction of opmm hv the merchants, and for years 
th(\ ittemptcd bv every means in their power to put a stop 
to its importation At length ( ipt im (afterwards Admiral 
Sir ( htrles) Elliot the superintendent of tride, in 18^9 agn‘ed 
thit ill the opium m the hinds of Englishmen should be given 
up to the n itive authorities, ind he exacted a ple<lge flora the 
inert hauls that they would no longer deil in the drug On the 
3rd of April 20,283 f'hests of opium weie h indcd over to the 
mandarins and were bv them tlestrovetl Ihe surrendtr of the 
WarwUh opuim led to lurlh r demands by Lin l/e-su, the 
Qnat ( hin'>se imperi il commissioni r , demands whit h were 
Britain, consult n d by the British government to amount to 
a casus hdlt, and in tSjo w u Wis tleclaretl In the 
same vuir the flttt captured Chusan, and m the following vcir 
the Bogiic Torts fell, m conseigience of whuh operitions tht 
Chinese igreed to cede Hong- Kong tt) the victors and to piv 
thtm in mdemmtv of 6,000,000 dollars As soon as this news 
reiched Peking ki Shen, who had siu'tedcd Commissioner I in, 
w<us dismissed from his post and de^giaded, ind Yi Shen, another 
r atar, w^is appointed m his room Before tin new commissioner 
reach'^d his post ( anton had filltn into the hands of Sir Hugh 
(rough, and shortly afterwards Amov Ning-po, Tingiiai m 
Chusan, (hapu, Shanghai and Chin-kiang Fu shared the same 
fate Nanking would also have been captured had not the 
imjienal government, drea<lmg the loss of the “Southern 
Capital,” proposed terms of peace Sir Henrj^ Pottinger, who 
had succeeded ( ipt im Elliot, concluded, in 1842, a treatv with 
the impenal cxvmmissioners, bv which the four additional ports 
of Amoy, Ini-chow, Ningpo and Shanghai were declared open to 
foreign trade, and an indemnitv of 21 000,000 dollars was to be 
paid to the British 

Oil the accession of Hien-ffing m 1850, a demand was raised for 
the reforms which had been hoped for under Tao kwang, but Hien- 
Hlaa-Uaa possessed in an exaggt rated form the selfish and 
amaeror (•yra’^oical nature of his father, together with a voluptu 
ary'3 craving for every kind of sensual pic asure For some 
tune Kwang-w had been m a very disturlied state, and when the 
proph found that there was no hope of relief from the oppression 
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they enduteel, they preiclaimod a youth, wjio was said to be tne 
representative of th< list emperor of the Ming dynasty as cmjieror 
under the title of T icn-tfi or Heavenly Virtue I rorn Kwang-si 
the revolt spreail into Hu peli ind Hu-nan, and then I luguished from 
want of a leader and a d( finite pohtie-il cry When, howeier, there 
appeared to bo a iwssibihty tliat by force of arms and the per- 
suasive influence of money, the imj)enali''ts would rc-cstibh'-h their 
supremacy, i leader presented himself m Kwing si, whose tnergv of 
charaetei, combined with great politioil and religious enthusiasm, 
sjieedily gained for him the suffrages of the discon*^ented Tlus was 
Hung biu-ts uan He proclaimed him elf as sent bv heaven to drive 
out the latars, and to redorc in Ins own person the sueeessiou to 
tluna At the same time having Ixen convertixi to Christianity and 
professing to abhor tlie vices and sms of the age, h' called on all the 
virtuous of the land to extirpate rulers who were standing examples 
of all that w IS L i .e and vile in human nature Crowris soon flocked 
to his standard T icn-t6 was des« rtt d and putting himself at th< 
head of his followers (who abandoned the practice of shavmg the 
head), Hung Siu tsuan marched northwards and captured W u- 
changon tlic Vangtszc kiang tin cipital of Hu-poh Then, mo v mg 
down tiie nver he proceeded to the attack of Nanking WitJiout 
mucli dillieulty Hung Siu-tsiian in i8-,3 estabhsheel Jiimst If within 
its walls, and proclaimed the inauguration of the 1 ai-ping dynasty 
of which ho nonunated himself the first emperor under the title of 
1 len Wang or Heavenly king During the next few years his 
armies penetrated vietononsly as far not tli as Tientsin and as far east 
as Chin kung ind Su-chow wlnle bands of sympathizers with lus 
cause appe ired in the iicighboiu hood ot Amoy Ns if still . . 

further to aul him in his schemes, Great Britain declared J 
war against the I atar dynasty m 1857, m consequence of 
an outrage known as the \rro\v ' affair (see Parkfs biR Harry 
Smith) In Deetmlier 1857 Canton was taken bv the British, and a 
further blow was struck against the prestige of the Manehu dyiuisti 
by tlie <le(x rmination of Lord Elgin, who had Uen sent as special 
ambassailor, to go to Ik king and eomraunieate ducctlv with Uit 
emperor la May 1858 tlie laku Forts were taken and Lord Llgn 
went up tlie Peilio to lientsm en route for the capital Vt fientsiii, 
liowever, imptnal commissioners pci'suaded him to conclude i treatv 
with them on the spot which treaty it was agreed sliou'd be ratified 
It Peking III tin following \(ir When how»\tr, bir 1 rcdcnck 
Bruee, who had been appointed ministtr to the couit of Peking 
iltcmpted to piss Telvu to carry out tlus arrangement the vessels 
esc4)i-ting him wc re treacherously find on from the forts and he w is 
( ompelled to rt turn 1 hereiqion Lord Llgin wois again sen^- out w ith 
mil powers, accompanied hv i large force under the conaroand of Sir 
Hope Grint Tht Frcreh (to seek reparation for tht murder of a 
missionary m Kwang-si) took part n the camp ugn and on the isl of 
Vugiist 1S60 the alius landccl without meeting with anv opimsition 
it Pel tang a v illagc i2 m north of Taku tc v day later the forts 
at tlut plate wen token and thence the allies marched to Peking 
Finding further resistance to be hopthss the Chinese ojDenid 
lU'gotiaUons, ant) as i guarantee of their good faith surreudered tlie 
\ti-ting gite of the capital to the -Ihi On tlie *.4111 of October 
th6o the treaty of 18^8 w is rilifn d hv ITince Kung and 1 ord Elgin 
ind a convention tv's sig led under the terms of yyluch tin Chiui se 
Igreed to pay a wai indeinnitv el S 000 000 l leE ilu ngnt of 
I urojieans to tmiel 111 fb< i itenor was granted ind freedom giiaian- 
tced to the pnaclung of ( hnstiaaity 1 he e ustoms tanlf Liicii agreed 
upon hgiliziol the import of opium thui’gli the tn aty of 185S, like 
thit of 1842 was silent on the, subject 

(ji'cat Britain ind 1 ranee were not the only power- of Fuiojie with 
whom Hun tc.,r w is eallcd to deal On t'u northeni border of the 
impire Rus la begin to cxcrci c pressure Knssi i luael begun to 
I olomzc the lower \nanr region, aid was picsmng toyy inis the 
Pacilie This was a remote region only part of the Chinisp empire 
ince the Manehu conejuest and by treaties ot iSyS and ihoo Chin i 
eeded tea Russia all its temtorv north of the \mur and Ixtwun the 
IJssun ind th* Picific (see \mur, provinci ) The Russians m their 
newly acquire <1 1 ind foundt d the tuirt of \ ladu ostok (7 v ) 

Hicn fdng eliecl in the summer of the ymr iSoi leaimg the 
thione to his son 1 ung chi {iS(>i-iS75) a child of Ine years old 
yyhosc mother T sz ' Ilsi (1834-1008) hid been raised 
from the pliee of fiyoiirite e-emeubine tei that of Imperial ' » 

( onsort The legitimate empress Tsze \n was childless 
and the two dowagers beeame joint rege nts Tht eein ^ 
elusion of peace evith the allies was the siimal for a 
renewal of the campaign against the T ii-pings and 
benefiting bv the friendly feelings of the British authorities engen 
dered by the return of imieable rel itions the Clunese goyemment 
succeeded m enlist ng Major Charles Ceorgt Gordon (7 i ) of the 
Royil Engineers in their scry ice In a siirpnsingly short space of 
turn this officer formed the trcxijis which had formerly lietn under 
the command of an Nraencnn named War^l into a formidable army 
and without dela/ took the held against the rebels From that day 
the fortunes of the T ai pings declined They lost city after city 
and, finally m July 1864, the impenahsts after an interval of twche 
years, once more gaineci possession of Nanking T len Wang com- 
mitted suicide on the capture of his capital and with him fell hi*- 
cause Those of his folloyvers who escaped the syyord dispersed 
throughout the country and the T ai pings ceased to lx 
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With the measure of peace which was tlun restored to the country 
trade rapidly revived except in Yun-nan, where the Mahommedan 
rebels known as Panthavs, under Suleiman still kept the imperial 
forees at bay Against these foes the government was careless to 
take active measures, until m 1872 Pnnee Hassan, the adopted son 
of Suleiman, was sent to I ngland to gain the recognition of the 
<imcn for liis fathers government 1 his step aroused the bus 
ceptibihtics of the imjKnal government and a laige force was 
despatched to the scene of the rebellion Refore the ye ir was out 
the Mahommedan capital Ta h Fu fell into the hands of the im 
penahsts, and the follow e is of Suleiman were mcrcilesslv exter- 
mm ited InFebruary 1 87 3 the twoelowagcremjjresscs resigned their 
lowers as regents Jhis king expected time was seized upon by the 
oreign ministers to urge their light of audience with the emperor, 
and on the 29th of June 1873 the privilege of gazing 011 the sacred 
countenance "was accoidcd them 

The emperor F ung chi died without issue , and the succession to 
the till one for the first time m the annals of the Tsmg dynasty, 
jiassed out of the direct line ^s already stated the lust 
emperor of the I sing dynasty, shih tsu Ilwangti on 
I 87 S saining jmssession of the throne on the fall of the Ming 
' or Gieit Rright " dynasty, aeloptcel the title of Shun 

chi for his reign whieh began in the year 1O44 Ihe legenelar> 
progenitor of these Manchu ruleis was \isin Ciioro, whose name is 
said to point to the fact of his having Ixen related to the race of 
Ivu-chih, or Kin, i e Golden lalars, who reigned in northein China 
during the 12th and i Ub eentuiits Kang-hi (16O1-1722) was the 
third son of Shun-chi "V ung ehtng (1722-1735) was the fourth son 
of Kang hi Kien-lung (i73()-i79')) was the fourth son of Yung 
tiling Kia king (17110-1820) was the fifteenth son of Kien-lung, 
lao Kwang (1821-1850) was the second son of Kia king Hicn 
ftng (1851-18O1) was the fourth of the nine sons who were bom to 
the emperor Tao kwang and T ung-chi (18(12 1875) was the only 
sem of Hun feng Ihe choice now fell ujion Tsai lien (as he w is 
called at birth), the infant son (Ixirn August 2, 1872) of Yi huan. 
Prince Chun the seventh son of the emperor I no Kwang and brother 
of the cmpeior Hicn ffeng his mother was n sister of the empress 
Ts/e Hsi, who with the aid of Li Hung chang obtained his adoption 
and proclamation as cmpereir under the title of Kwang su Sue 
cession of (iloiv 

In oreler to prevent the confusiem which would aiise among the 
princes of the imperial house were they each to adopt an irbitrirv 
/ aerial emperor K nng hi decreed that each of his 

fTmll twenty four sons should have a personal nnme consisting 
aomenda- charncters tnc first of which should be I ung, and 

tureaad " second should be compounded with the determinative 
’thih, ‘ to mamfe t '' an arrangement whieli would as has 
been rcnnrked, find an exact parallel masystem by which 
the sons in an 1-nglish family might be called I oiiis F dward, Louis 
Edwin, Louis Edwv Louis Edgar and so on This dev ice obtaineel ilso 
in the next generation, all the piinces of which hid Hung for their 
first name, and the emperor K icn lung (173(1 1795) extended it into 
a system, and directed that the siicc ceding generations shemld take 
the four characters I ung, Mien, I ih and 7 <at respective Iv as the 
first paif of their names Fight other char veters nimelv Pu \ it 
Heng,Ki lao h ai / sewg, 7 vi, were substfiuentlv adelcd, thus provid- 
ing generic names for twelve generations W ith the generation re pic 
sented by Kw mg su the first four chiracters were exhausted and 
any sons of the emperor Kwang sti woukl thcrcfoie have lx*en e died 
Pu Ry the cere mom il 1 iw of the Great Pure ” dynasty twelve 
degrees of rank are distributed among the princes of the impenal 
house, and irc is follows (i) Ho shih Tsin mg, jinnee of the 
first order (2) To lo Kcun Wang pnnee of the seconel ordei 
(3) To lo Heileh pnnee of the thml oreler ( j) Ku shan Bcitsze 
pnnee of the fourth order 5 to 8 Kiing or duke (with distinctive 
designations) g to 12, Tsiang keun general (with elistineliv'c desig 
nations) The sons of emperors usually receive patents of the first 
or second order on their reiehing manhooel and on their sons is 
bestowed the title of Rcileh \ BeiUh son^ become Btit re a 
Bcitsze s sons becomi hun^ and so on (R K D \ ) 

{Y))--Frnm to iqot 

The accession to the throne of Kvvang-su in January 1875 
attracted httlc notice outside Chinv, as the supreme power 
continued to be vested in the two dovv age r-cm presses 
doVager- empress Tsz'e An, principal wife of the emperor 

emprestes Hicn-fcng, md the empress fs/ e Hsi, secondarv wife 
of the same ernpiror, and mother of the emperor 
T*ung-chi Yet there were circumstances connected with the 
emperor Kwang-su’s accession which might well have arrested 
attention The emperor I 'ung-chi who had himself succumbed 
to an ominously brief and mvstenous illness, left a young widow 
in an advanced state of pregnancy, and had she given birth to a 
male child her son would have been the rightful heir to the throne 
But even before she sickened and died — of grief, it was officially 


stated, at the loss of her imperial spouse — the dowager-empresses 
had solved the question of the succession by placing Kwang-su 
on the throne, a measure which was not onlv m itself arbitrary, 
but also in direct conflict with one of the most sacred of Chinese 
traditions The solemn rites of ancestor wiirship, incumbent on 
every Chinaman, and, above all, upon the emperor, (an only be 
properly performed by a member of a > ounger generation than 
those whom it is his duty to honour Ihe emperor Kwang-su, 
being a first cousin to the emperor T ung-thi, was not therefore 
qualified to offer up the customary sacrifices before the ancestral 
tablets of his predecessor The accession of an infant in the 
place of T'ung-chi aihieyed, however, for the time being what 
was doubtless the pai amount object of the polic) of the two 
empresses, namely, their undisturbed tenure of the regenc> , in 
which the junior empress Tsz'e Hsi, a woman of unquestionable 
ability and boundless ambition, had giadually become the 
jiredommant partner 

Jhc first cjuestion that occupied the attention of the govern- 
ment under the new reign was one of the gravest importance, 
and nearly led to a war with Cireat Britain The Indian 
government was dtsirous of seeing the old trade relations 
between Burma and the south-west pi ovinces, which had been 
Intel rupted by the Vun-nan rebellion, re-established, and for that 
puipose proposed to send a mission across the frontier into China 
The Peking gov ernment assented and issued passports 
foi the party, which was under the command of Colonel 
Browne Mr A R Margary, a > oung and promising Margary 
member of the China consulai service, who was told 
off to accompany the expedition as interpn ter, w as treacherously 
murdered bv Chinese at the small town of Manwvne and almost 
simultaneously an attack was made on the expedition by armed 
lorces wearing Chinese uniform (January 1875) Colonel Browne 
with diffieultv made his way back to Bhamo and the expedition 
was abandon ( d 

Hdious negotiations followed, and more than eighteen months 
after the outrage, an arrangement was eomt to on the basis of 
guarantees for the future, ralhci than vengeance for 
the past 'Ihe arrangement was embodied in fhe 
Chifu convention, dated 13th September 187(1 The ig^c 
terms of the settlement comprised (i) a mission of 
apologv from ( hma to the Biilish couit, (2) the promulgation 
throughout the length and breadth of the empnt ot an imperial 
proclamation, setting out the right of foreigneis to travel under 
passport, and the obligation of the .luthonties to piotcrt them , 
and (3) the payment of an indemnity Additional articles wik 
subsequent!} signed in 1 ondon relative to the collection of hkin 
on Inehan opium and other matters 

Simult incouslv with the outbreak of the Mahommedan 
rebellion in Yun-nan, a similar disturbance had arise n 
in the north-west piovinccs of Shcn-si and Kan-suh cedrai"’ 
rills was followed bv a rc>oU of the vvhi.le of the j^gla 
Central Asian tubes, wliuh for two thousand v ears had 
more or les-. atkiiowledgcd the imj/eiial sw i) In Kashgari i a 
nomad chief n mud \ ikub Beg, otheiwise kncjwn as the At ilik 
Gluzi, had made himself amir, and seemed hkelv'^ to est ibhsh 
a strong rule The fertile luovinic of Kulja or Hi, King to the 
north ot the I'lanshan langc, was taken possession of b} Russia 
m 1S71 in order to jnit x stop to the jirev ailing ananhv, but 
with a promise that when ( Inna should have succeeded in 
re -establishing older m her ( entral Asian dominKjns it should be 
given back ihe interest which was taken in the lehelhon in 
Central Asia bv the Lurojit in powcis, not ibl} bv the sultar of 
lurkey and the British government, aroused the Chinese to 
renewed efforts to recover their lost territories, and, as in the 
case of the similar crisis in Yun-nan, they iinelerLOok the task 
with sturdy deliberation Thev borrowed money — £1 600,000 — 
for the expenses of the expedition, this lx ing the first appe ir incc 
of China as a borrower in the foreign markets, and appointed the 
viceroy, Tso Tsung-t'ang, commandcr-in-chief By degrees the 
emperor’s authority was established from the confines of Kan-suh 
to Kashgar and Yarkand, and Chinese garrisons were stationed 
in touch with the Russian outposts m the region of the Pamirs 
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(December 1877) Russia was now called upon to restore 
Kulja, China being in a position to mainUin order Chini 
despatched Chung-how, a Manchu of the highest rank, who had 
been notoriously concerned in the Tientsin massacre of 1870, 
to St Petersburg to negotiate a settlement After some months 
of discussion a document was signed (September 18797, termed 
the treaty of Livadu, whereby China recovered, not 
consoUda- whole, but a considerable portion of the 

tioa disputed territory, on her paying to Russia five million 
roubles as the cost of occupation The treaty was, 
however, received with a storm of indignat'on m China 
Memorials poured in from ill sides denouncing the treaty and 
its author horemost among tnese was one by Cliang Chih- 
tung, who afterwards became the most distinguished of the 
viceroys, and governor-general of Hu-peh and Hu-n in provinces 
Prince Chun, the emperor s father, came into prominence at this I 
juncture as an advocate for war, and under these combined 
influences the unfortunite Chung-how was tried and condemned 
to de\th (3rd of March i88o) hor some months waihke pre- I 
parations went on, and the outbreak of hostilities was imminent 1 
In the end, however, calmer < ounsels prevailed It was decided ' 
to send the Marquis Tseng, who m the mexntime had become I 
minister in London, to Russia to ncgotixte A new treatv | 
which still left Russia in possession of part of the Ih vallev 
was ratilud on the 19th of August i88r The ( hinese govern- 
m( nt could now contemplate the almost complete recovery of 
the whole extensue dominions which hxd at xny time owned ' 
the impel lai sway Ihe regions directly administered by tlu 
oliiuis of the empeior extendtd from tin borders of biberii 
on the north to Annam and Burma on the south, and from 
the Pacific Oiean on the ca'-t to Kashgar and \arktnd on the ! 
west Iheie was also a fringe of tributary nations which still 1 
kept up the ancient forms of allegiance, and which more or j 
Ic s i( knowlcdgcd the dominion of the central kingdom The ' 
[innciptl tribut try nations then were Korea, Lu-chu, Annam, ' 

Bui ma ind Nep il I 

Korex was the first of the dependencies to come into notice In ' 
i86() some Roman Catholic missionaries were murdered, and 
'xbout tlu simc tune an American vessel was burnt m one of the 
rivers and her crew murdered Chin i refused satisfaction, both ^ 
to In ante and Americx, and suffered reprisals to be made on 1 
Korea without protest America and japan both dt sired to ' 
conclude commercial treaties for the opening up of Korea, and 
proposed to negotiate with China ( hina refused and 
refetred them to the Kou xn government direct, saying 
she was nut wont to interfere in the affairs of her vassal 
States \s a result Japan concluded a treaty m 1876, m which 
the independence of Korea was expressly recognized ihis was 
illowcd to {> iss without protest, but as other nations proceeded 
to com hide tu ities on the sxmc terms Chmi began to perceive 
hci mistake, and endeavoured to tai k on to each a declaration 
by the king that he was in fact a tribiitarv — a declaration, 
however, whith was quieflv ignored Japan, however, was the 
only power with which controvcisy immediately arose In 1882 
a faction fight, which had long been smouldering, broke out, 
ht ickd l)v the king s father, the Tai Won Kun, m the course of 
which the Japanese legation was att icked and the whole Japanese 
colony had to flee for their lives China sent troops, and b\ 
idtnitlv kidnapping the Tai Won Kun, order was for a time 
restored The japanise legation was replaced, but under the 
protection of a strong body of Japanese troops Further revolu- 
tions and riots followed, m which the troops of the two countries 
took sides, and there was imminent danger of war To obviate 
this risk, It was agreed m 1885 between Count Ito and Li Hung- 
( hang that both sides should withdraw their troops, the king 
being advised to engage officers of a third state to put his army 
on such a footing as would maintain order, and each undertook 
to give the other notice should it be found necessary to send 
troops again In this way a modus vwendi was established 
which lasted till 1894 

We can only glance briefly at the domestic affairs of China dur- 
ing the period 1875-1882 Ihe vcais 1877-1878 were marked bv 
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a famine in Shan si md Shan-tung, wffiich for duration ami 
intensity has probably never been equalled It w is computed 
that 12 or 13 millions perished It was vainly hoped 
that this loss of life, due mainly to defective com- 
munications, would induce the Chinese government isrs 1882 
to listen to proposals for railw w construction 
The Russian scare had, however, taught the Chinese the value 
of telegraphs, and m 1881 the first line was laid from Tientsin 
to Shinghai Further construction w ts continued without 
intermission from this date A beginning also was made m 
naval affairs Ihe arsenal at Inichow was turning out sin ill 
composite gunboats, a training ship was bought and put under 
the command of a British officer Se/eral armoured cruisers 
were ordered from England, xnd some progress was ir ide 
with the fortifications of Port Arthur and Wci hai wei Forts 
were also built and guns mounted at Fuchow, ‘shanghai, Canton 
and other vulnerable points Moniv for these purposes was 
abundantly supplied by the customs duties on foreign trade, 
and China had lexrnt tint at need she eould borrow from thi 
foreign banks on the security of this revenue 

In 1881 the senior regent, the empress Is/'e \n, was rirricrl 
off bv a sudden attack of heart disease, and the empress Tsz'e Hsi 
rem lined in undivided possession of tla supreme power during 
the remainder of the emperor Kwang su s minorit) 1 1 ilung- 
Chang, firmlv established it Tientsin, within e is\ rc ich of the 
capitxl, IS viceroy of the home province of Chihli uul super 
mtendent of northern trade, enjoved a Ixrger share of his imperi il 
mistress’s favour than wis often granted l)V the ruling Manchus 
to oflieiils of Chinese birtl , and m all the graver questions of 
foreign policv his cidvue w is gencrxllv decisive 

While the dispute with Jap in w is still going on regarding 
Kore 1 ( hina found herself mvolv^erl in a mere serious quarrel 1 1 
respect of another tnbufiiry state which Ixv en the 
southern frontier Bv a treatv made between Frince 


and Annam in 1874, the Red river or Songkoi which, Hanoi 
using m south-western ( hina, fiovvs through Tongking, 
was opened to tride together with the cities of flaiphong ind 
Hanoi situated on the delti The objut of the 1 rcnch w is to 
find a tride route to \ un-nan xnd S/e c h ueii ftom x base of their 
own, and it was hop.d the Red river would furnish such i 
route longking at this tune, however, w as infested with bands 
of pirates ane! cut-throats, manv of whom were (hmese rebels 
or ex-rchels who hid been driven ic ross the frontier bv the 
suppression of the \un-ninand Taiping relicllions, conspicuous 
among them being an orginization exiled the BUck Mags 
And when m 1882 Franee sent troops to Tongking to restore 
order (the Annamesc gcu ernmcnl hxmng failed to fulfil its 
promises in thxt respect) Chini began to protest, claiming that 
Annam was a vassal state ind under her protection 

Fr inic took no not << of th< proti st dt ( larmf^ that thi claim had 
men Iv an atchatoloi'ical intcrist and that in anv fasc China in 
military affairs was a quantity ncqhgcabh hranct found, _ 
howcvir, that she had undertakm a viry si nous task n ^1®" ** 
trving to put down the fouis of ihsoidir (sec Tosc ki s( ) ^ 

riu Blick Flags win it was belaMd Ixmg aidid 1>\ 
money' ind arms from C hma and as turn wtnt on the Frtnch were 
more ind more being confront! tl with rt gular ( hint si soldiers 
‘siycril lorts will witliin tin Fongking frontier were known to bt 
garrisonetl by Chine st tiotips Operatums ctmtmuetl with nume 01 
less suttfSb during the winter ami spring of iS8y-iSS4 Both sides 
hoyycvcr, were desirous of an arrangement ami in Aliy ikSj a con 
vcntion was signed between Li Hung Ch ing ami a Cajitam I onrnicr 
who hael been conimissionetl ad hoc whereby China agreed to with 
driw her garrisons and tt) open her frontiers to tratU France agreeing 
on he r part to respect the fictnm of ( hinese su/ei amty , ami guar intce 
the frontier from attack by brigands No date had been fixeel m the 
convention for the evacuation of the Chinese garrisons and Fournu r 
enilcaa oureel to supplement this by a memorandum tea Li Hung 
Chang, at the same tune anneiuncmg the fact to his goy ernment In 
pursuance of this arrangement the Fre nch troojis j^rocieeUd to occupy 
I angson on the elate hxtd (21st June i8'<4) The Chinese com 
mandant refused to evacuate alleging, m a elespatch which no one 
in the French c imp was compete nt tei translate that he had received 
no orders anel begged for a short elelay to enable him to comnumicate, 
with his superiors The French commandant ordered an attack 
which was repulsed with severe loss Mutual recwmmations ensued 
From Pans there came a demand for a huge indemnity as reparatum 

VI 7 a 
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for the insult Ihe Peking government ollered to carry out the 
convention, and to pay a small indemnity for the li\ es lost tlvrough 
the misunderstanding Jins was refused, and hostilities rcooui 
niencecl, or, as the Frtnch preferred to call them, reprisals, for the 
fiction was still kept up that the two countries weie not at war 
Under cover of thia fiction the French fleet peaceably entered the 
harbour of rucliow, having passed the forts at the entrance to the 
river without hindrance Once insulc, lh< y altieked anel destiojcd 
the much inferior Chinese fleet which was then quietly at anchor 
destroying at the same tune a large part of tlic arsenal which adjeuns 
the anchorage {23rd August i8f>4) Retraemg its stej s, the Freneli 
licet attacked and destroyed witJi impunity the forts which were 
built to guard the entrance to the Mm river, aid tould ofltr no 
n sistance to a force coining from the rear \ftcr this exploit the 
hrench flei t left the mainland and continued its lepnsals on the eo ist 
of Formosi Kolung, a tn itv port, was boinliaided and talien 
October 4th similar attempt, however, on the neighbouring poll 
of T imsui w 13 unsuccessful, tlie landing pirty having Intn driven 
back to tlicii ships with seven loss The attf mpt was not rentwed 
and the fleet thercafteir tonhned itself to a semi bleiekade of the 
island, wJi eli was prolongi“d into ihhs but led to no practical results 
Negotiations fo" jaacc, however, which had been for some tunc in 
jirogrcss Ihroiigli the mediation of Sir Robert Hart, were at this 
juncture happily concluded (Aprd 1 883) The tonus were pract c dly 
those of the Fournier convention of the year lufore the elemand for 
an indemnity 11 'ving been quietly diujjpod 

China, on the whole, came out of tlie struggle with gieatly 
increaseel prestige She had tried conclusions with a first-class 
J uropean power and had held her own Incorrect 
conclusions as to the nuluary strength of China were 
of China consequently drawn, not merel> bv the Chmese theni- 
sehts-whith was excusable— ^ut bv European and 
even British authorities, who ought to have been better informed 
War vesscL were ordered b) China both from England tind 
Cermanv , and Admiral Lang, who had withdrawn his services 
while the war was going on was re-engaged together with a 
number of Bnl'sh ofliccis and instructors The completion of 
the works at Port Arthur was taken in hand, and a beginning 
was made m the construe turn of forts at W ei-hai-wti as a second 
naval base A new department was created for the control of 
naval affairs, at the head of wfiich was plaeed Prince Chun, 
father of the emperor, who since the downfall of Prince Kung 
in 1884 had been taking a more and more prominent part in 
public affairs 

From 188s to 1894 the political hislorv of China docs not call 
for extended notice f wo im idents, however, must be recorded, 
(i) the conclusion m 1886 of a convention with (jrcat Britain, in 
which the Chinese government undertook to retogni/e British 
sov ercignU in Burma, and (2) the temporary occupation of Port 
1885 Hamilton bv the llnlish fleet (May 1 885 - Fc bruarv 
1894 1887) In 1890 Admiral Lang resigned his command 

of the Chmese fleet During a temporary' absence of 
ling’s colleague, Admiral I ing, the ( hinese second in command, 
claimed the right to ttike charge— a claim which Admiral Ixing 
naturallv rcienteJ Ihe question was referred to Ii Hiing- 
fhang, who decided against Lang, whereupon the latter threw 
up his commission hrorn th»s point the fleet on vdnrh so much 
depended began to detenorate Superior oflicers agun began 
to steal the men’s pavs, the ships were starved, shells filled with 
charcoal instead of powder were supplied, accounts were cooked 
and all the torruplion and malfeasance that were rimpant m 
the armv (rent back into the nivy 
The vear 189; witncsstd the outbreak of the war with Japan 
In the spring, i omplii ations agaii aiose with Jajiin ovci Kona, 
and hostilities began in Julv Ihe storv of the w-ar is 
told elsewhere (see ( hino-J vpanfsf War), and it is 
1894 ' unnocessarv here to recount the details of the dccisiv c 
victory of Japan A new power had arisen m the 
Far Fast, and wlien p>eace was signed by Ii ITung-Chang at 
Shimonoseki on the 17th of April iSge; it meant the beginning 
of a new epoch The terms included the cession of I lao-tung 
peninsula, then m actual occupation by the Japanese troops, 
the cession of Formosa, an indemnity of H taels 200,000,000 
(about £30,000,000) and various commercial privileges 
I’he signature of this treaty brought the European powers on 
the scene It had been for some tunc the avowed ambition of 
Russia to obtain an ice-free port as an outlet to her Siberian 


possessions— an ambition which was considered by Biitish states- 
men as not unreasonable It did not, therefore, at all suit her 
purposes to see the rismg power of Japan commanding 
the whole of the coast-lme of Korea Accordingly m 
the interval between the signature and the ratification yeation 
of the treaty, invitations were addressed by Russia 
to the great poweis to intervene with a view to its modifica- 
tion on the ground of the disturbance of the balance of power, 
and the n cnace to I hina which the occupation of Fort Arthur by 
the Japanese would involve Prance and Germany accepted tht 
invitation, Great Britain dtt lined In the end the three ]iowers 
brought such pressure to hear on Japan that she gave up th( 
whole of her continental acquisitions, retaining only the island of 
Formosa 'Ihe indemnity was on the other hand increased by 
H taels 30,000,000 For the fime the integnt-'' of China seemed 
to be preserved, and Russia, Franca and Germany lould fiosc as 
her friends Ividence was, however, soon forthcoming that 
Russia and France had not been disinterested in rescuing 
( hinese territory from the Japanese grasp Russia now obtained 
the right to carry the Siberian railwav acrosS Chinese temtorv 
fiom Stryetensk to V'^adivostok, thus avoiding a long detour, 
besides giv ing a grasp on northern Manchuria FYance obtained, 
by a convention dated the 2olh of ]iine iSqt;, a rectification 
frontier in the ]\‘okong vallcv' and certain railway and mining 
rights m Kiang-si and Yun-nan Both powers obt.iined con- 
cessions of land at Hankow for the purposes of a sdilement 
Russia was also said to have negotiated a secret treaty, fre- 
quently described as the “(assim Convention,” but more 
probably signed by 1 1 Hung-( hang at Moscow, giving her the 
right in certain contingencies to Port Arthur, which was to be 
refortified with Russian assistance And bj way of further 
securing hei hold, Russia guaranteed a 4 % loan of £tc: 000 000 
issued in Pans to enable China to pay off the first instalment of 
tlie Japanese indemnity 

'The convention between F? an( c ind ( lima of the 20th of June 
1895 brought China into sharp conflict with C»reat Mekong 
Britain ( hina, having by the Burma convention of valley 
1886 agreed to recognize British sovereignty over aieputc, 
Burma, her cjuondam feudatorv also agreed to a de- 
limitation of boundaries at the proper lime Fffcctwas given to 
this last stipulation by a subsequent convention concluded in 
London (istof March 189^), which traced the boundary line from 
the Shan states on the west as far as the Mekong river on the east 
In the Mekong vallcv there were two scmi indcpendcnl native 
territories over which suzerainty had been claimed in times gone 
bv both bv the kings of Ava and bv the Chinese emperors 
lliesc territories were named Meng Lun and Kiang Hung — the 
latter lying partly on one side and partlv on the other of the 
Mekong nv'er, south of the point where it issues from Chinese 
territory Ihe boundary line was so drawn as to leave both 
these terntories to C hina, but it was stipulated that China should 
not alienate anv portion of these tcintones to any' other jiower 
without the previous eonsent of (>reat Britain Viclding to 
JYciich pressure, and regardless of the undertaking she had 
enteied into with Cireat Britain, China in the convention with 
France in June 1893, so drew the houndaiy line as to cede to 
France that portion of the tcrntor}' of Kiang Hung which lay 
on the left bank of the Mekong Compensation was demanded 
bv Circat Britain from China for this breach of faith and it the 
same time negotiations were entered into with France Ihcsc 
r „u’t2 1 m a joint declaration by the governments of F ranee and 
Great Britain, dated the i:;th of January 1896, by which it was 
agreed as regards boundary that the Mekong from the point of 
Its confluence with the Nara Huk northward-^ as far as the 
Chinese frontier should be the dividing line between the pos- 
sessions or spheres of influene.e of the two powers It was also 
agreed Umt any commercial privileges obtained by eitlicr power 
in Yun-nan or Sze-rh'uen should be open to the subjects of the 
other Ihe negotiations with Cluna resulted in a further agree- 
ment, dated the 4th of February 1897, whereby considerable 
modifications in favour of Great Bnitain were made m the 
Burma boundary drawn by the 1894 convention 
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While Russia and France were profiting by what they were 
pleased to call the generosity of China, Germany alone had so far 
hiaochow, I'^ceived no rewerd for her share m compelling the 
Port * retrocession of Liao-tung , but, m November 1897, she 
Arthur, proceeded to help herself by sei/mg the Bay of 
^^‘‘^ochow m the province of Shan-tung The .ict was 
done ostensibly in order to compel satisfaction for the 
murder of two German missionaries A cession was ultimately 
made by way of a lease for a term of mnety-nme years — Germany 
to have full territorial jurisdiction during the continuance of the 
Icas( , with liberty to erect fortifications, build ilucks, and exercise 
all the rights of sovereignty In Deicrnlxr the Russian licet was 
sent to winter in Port \rthur, and though this was at first de- 
scribed as a temporary measure, its object ivas speedily disclosed 
by a request made, m January 1898, by the Russian ainnas'.ador 
m London that two British cruisers, then also anchored at Port 
Arthur, should be withdrawn “ in order to avoid friction in the 
Russian sphere of mflucnct ” They left shortly afteiAaids, and 
their departure m the cin umsfioices was regarded as a blow to 
Great Britain’s picstige in thi bar East In March the Russian 
government peremptorily dem.indcd a lease of Port Arthur and 
the adjoining ant hoi age of lalienwan— i demand which China 
could not resist without foreign support After an acrimonious 
correspondence with the Russian government Great Britain 
xcquicsced in the fait anomph The Russian occupation of Port 
\rthur was immediately followed b) a concession to build a line 
of 1 ulw'ay trom that point noithwarcls to connect with the 
Sib( nan ti unk line m north Manchuria As a counterpoise to the 
growth of Russi in influence in the north. Great Britain obtained 
a k ise of Wei hai-wci, and formally took possession of it on its 
eva(Uitionb\ the ] ip incsc troops m M i\ 1S9S 
After much hesiution the ( hinese government had at last 
resolved to permit the construction ot railwa\s with foreign 
capital An influential official named Shmg Hsutn-hwai was 
appointed duet tor-general of rulwavs, and empowered to enter 
into negotiitions with foreign cupitalists for that purjwse 
\ keen competition thereupon ensued between syndicates of 
different n Uionalitics, and tlieir claims being espoused by their 
various governmi nts, an equally keen international rivalry was 
set up Great Britain, though intimating her preference for the 
‘O ea door” policy, meaning equal opportunity for 

dodr^' found herself compelled to fall in wath the 
Had general movement towards what became known .is the 

sptercM spheres of influence ’ policy , and claimed the \ angtsze 
nJeace " bei particular sphere This she did hv the 

Somewhat negative method of obtaming from the 
( hmese government a deehration that no part oi the Yangtsze 
valley should be alienated to iny foreign power A more lormal 
recognition of the claim, as far as railwav enterprise was con- 
cerned, w'as embodied in .in agreement (28th of April 1899) 
between (ireat Britain and Russia, and communicated to the 
( hincse government, whereby the Russian government agreed 
not to seek for any concessions within the \angts 7 e valley, 
including all the provinces boidcring on the great river, together 
with ( hell kiing and Ilo-nan, the British government entering 
into a similar undertaking m regard to the Chinese dominions 
north of the (jreat Wall ‘ 

In iHgg labtnwan and Ki.aochovv were respectively thrown open 
by Kussia and (armanv to luriign trad and, < ncouraged by tliev 
measures, the United St iti s gnvernimnt initiated in September of 
the same ycai a cm n spondtnec with the great Eiirojwan powers and 
fap in. With a vu v\ to s< curing their definite adhesion to the open 
iloor ’ policy I he Bnt sh govt rnment gavt in unqu ihhed approval 
to the Aim nean proposd, and the nphes of the oUitr ixjvvcrs 
though more guarded, were acetjited ,at Washington as satisfactory' 

\ tarther and more definite step towards securing the maintenance 
of the open door ' m China w as the agreement con< hided m Ot tober 
1900 between tht British and German govt niments Ihe signattwies, 
liy the first two articles agreed to endeavour to keep the ports on the 
rivers and littoral fret and open to international tratle ind cconomu 
vctivity, and to uphold this rule for all Chinese ttmtorv as far as (w»o 

* A supplementary exch inge of notes of the same date excepted 
from the scope of this agreement the Shan-hu kwan Niu chwang 
extension which had already been conceded to the Hongkong &. 
Shanghai Bank 


m the German counterpart) they could exercise inlluence , not to use 
the existing complications to obtain territorial advontigts in Chimse 
dominions, and to seek to maintain undimmisht <1 the territorial 
condition of the Chinese < mpir By a third article they restiTved 
their right to come to i pn hmmarv und< rstandmg for the protection 
of their interests in China, should any other pe>wer usi those eompli- 
odtions to obtain such tcriitonal .uii int igcs under any form what- 
ever On tlic submissi.m of the igrctimnt to the powers interested, 
Vustna, France, Italy ind Japen accepted its jirmciple^s without 
< xpress reservation -japan first obtaining assur mces that she signeel 
on the same footing as an original signatory Ihe United States 
accepted the first twea art clcs, but expiesScd no ojunion on tlic tmrd 
Russia constuied the lir>>t as limiteel tei jiorts ictii ihy op< n m n gions 
wheic the two signatories t \e rcisi their '' influence and favour ibly 
entertameel it in that sense ignoring the reference to other forms of 
economic activity She fully accepted the second, and observed that 
in the contingency contemiil.ited by the tlurd she would modify h.-r 
attitude according to circumstances 

Meanwhile, negotiations c imcd on by' the Biitish mmi'-te r at 
Peking during 1898 resulted in the grant of ve ry important privileges 
to foreign eomintree I he pavmcnt of the second instalment of the 
Japanese indemnity was becoming due, anel it w is much discussed 
how and on what terms China would be able to raise tlic imount 
The Russi in government, as has been stated, li ul made Chine a loan 
of the sum required for the first portion of the indemnity' vi? 
/15 000 000 taking a charge on the customs revenue as sex-unlv 
fhe British government was urgcvl to make a like loan of £it> otx),<x)o 
both as a matter of frienelship to China and as a eoanterjxusc to the 
Russi in mfluenee \u arrangement w is come to airoidmglv, on 
very favourable firms financially to the Chinese but at the last 
moment they drew back loemg overawed as they sud, by the 
threatening attitude of Russia lakmg advantige of the position 
which this refiiiil gave him, tin British minister obtained from the 
Isung Ii y.imen besides tlu elcelirition is to tlie non iliemition of 
the Yangts/< \ ilky above m.ntioned, in undertaking to throw the 
whole of the inland waterways ojnn to steam tr.itfie Ihe Chinese 
government at the sarat time undertook that the f>ost of msfvector 
general of customs (then held by Sir Robert HarU should always be 
lield by an Lnglishman so long is the truie of Cin it Britain was 
gr< atei thin th it of any othe r nation Minor concessions were also 
made but the opening of the waterways was by far the gre Rest 
advance that h id been made since i8(io 

Of still greater import met were the r nlw ly and mining coneess ons 
granted dm mg the same ye ir (i8yS) 1 he Chinese government had 
Ixen geneially disjiosed to rubi ly const! action since the conclusion 
ot the Japanese \var out ho])t J to be able to retain the control in 
their own hands The masterful nethods of Russia and Germany 
hid obliged them to surreneler this control so far as conceined 
Manchnna ind Shan tung In the \ mgt /e villty, Shen„ the 
diicctoi-geiu r il of railw ly's, liad bet n negotiating with severil 
comjx ting sv ndicates One of these w ^s a Franco- Belgian syndie ate , 
which was eneleavounng to obtain the tiunk line from Hankow to 
Peking A British company was tendering f<^r tlu s.ime work, and 
i!> the line lay mainly within tlie British sphere it w is eonsicle red 
not unreasoinhle to expect it should be given to the latter At a 
eritie al moment, however the French anel Russian imnsUrs mter- 
ve ned, and prae tically forced the \ amen to grant a contrae I m lav our 
01 the hraueo- Belgian company The A aitu-n lud i few elays bile re 
exjdicitly promised tlie British minister that the contract should not 
b ritified without his having in o| portumlv' of si emg it \s a 
IK n ilt\ for this hre icli of faith and as a set-olf tei the Franco- Be Igi m 
line the British minister requireel the immediate grant of all the 
lailw ly concessions foi which British syndie ites vveie then lugoti it- 
ing and on terms not inferior to those granted to the Belgian line 
In tlus way ill thi lines m Ihe low^r Tangls-e as also the S’lin-si 
M ning Companies lines were secured \ eontrier tor a trunk line 
from Canton to H inkow w i, noi'otiated in the latter part o* i8g8 by 
an Amt nean eoinp inv 

There can be little doubt tint the powers, engrossed in the 
diplomatic conflicts of which Peking was tlie eentre had 
entirely unden itcd the re.ictionarv forces graduallv mustering 
for a struggle igiinst ihc iggnssive spirit of V\ e stern tiv 1I17 ition 
The lament ible i enisequeni es of idministritive eorruption .and 
ineompcUnet, and the superioritv' of foreign nuthexjs which 
had been amplv illustraUd bv the Japanese War, had at first 
produced a considerable impression, not onlv upon the more 
enlightened commereial classes, but even upon manv ol the 
younger members of the official classes in China The dowager- 
empress, who in spite of the emperor Kwang-su having nominally 
attained his majority, had retained practical control of the 
supreme power until the confliet with Japan, had been held 
not unjustly, to bkame for the disasters of the war, and even 
before its conclusion the young emperor was adjured by some 
of the most responsible among his own subjects to sh.ike lumself 
free from the baneful restraint of “petticoat government,” 
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and himself take the helm In the follo^vlng years a reform 
movement, undoubtedly genuine, though opinions differ as to 
The rtUtrm value of the popular support which it claimed, 
move- spread throughout the central and southern pro- 

meat, vinces of the empire One of the most significant 

symptoms was the relatively large demand which 
suddenly arose for the translations of foreign works and similar 
publications m the Chinese Irnguage which philanthropic societies, 
such as that “ for the Diffusion of Christian and General Know- 
ledge amongst the Chinese,” had been trying for some time 
past to popularize, though hitherto with scant success Chinese 
newspapers published in the treaty ports spread the ferment of 
new ideas far into the interior Infteen hundred young 
men of good family applied to enter the foreign university 
at Peking, and m some of the provincial towns the Cninese 
themselves subscribed towards the opening of foreign schooh 
Reform societies, which not infrequently enjoved ofiicial coun- 
tenance, sprang up in inanv of the large towns, and found 
numerous adherents amongst the younger hierati Early in 1898 
the emperor, who had gradually emancipated himself from the 
dowager-empress’s control, summoned several of the reform 
leaders to Peking, and requested their advice with regard to 
the progressive measures which should be introduced into the 
government of the empire Chief amongst these reformers was 
Kang \ u-wei, a Cantonese, whose scholarlv attainments, com- 
bined with novel teachings, earned for him from his followers 
the title of the “ Modern Sage ” Of his more or less active 
s>mpathizers who had subsequently to suffer with him in the 
cause of reform, the most prominent were Chang Yin-huan, a 
member of the grand council and of the Tsung-Li-Yamen, who 
had represented his sovereign at Queen Victoria’s jubilee m 
1897 , Chin Pao-chen, governor of Hu-n m , Liang Chichao, the 
editor of the reformers’ organ, Chinese Pro^nss , Su Chiching, 
a reader of the Ilanlm College, the edueational stronghold of 
Chinese conservatism , and his son Su In-chi, also a Hanlin 
man, and prov incial chancellor of public instruction in Hu-nan 
It soon became evident that there w^is no more enthusiastic 
advocate of the new ideas than the emperor himself fVithin a | 
few months the vermilion pencil gave the imperial sanction to 
a succession of edicts which, had they been earned into effect, I 
would have amounted to a revolution as far-reaching as that 
which had transformed Japan thirty years previously The 
fossilized system of examinations for the public service was to 
be altogether superseded by a new schedule based on foreign 
learning, for the better promotion of which a number of temples 
were to be converted into schools for Western education , a state 
department was to be created for the translation and dissemina- 
tion of the stindard works of Western literature and science, 
even the scions of the ruling Idanchu race were to be compelled 
to study foreign languages and travel abroad , and last, but not 
least, all useless offices both in Peking and in the provinces were 
to be abolished A further edict was ev^en reported to be in 
contemplation, doing away with the aueue or pigtail, which, 
originally imposed upon the Chinese by their Manchu conquerors 
as a badge of subjection, had gradually become the most 
characteristic and most cherished fe iture of the national 
dress But the bureaucracy of China, which had battened for 
centuries on corruption and ignorance, had no taste for self- 
sacrifice Other vested intereats felt themselves equally 
threatened, and behind them stood the whole latent force of 
popular superstition and unreasoning conservatism 

I he dowager-empress saw her opportunity The Summer 
Palace, to which she had retired, had been for some time the 
centre of resistance to the new movement, and in the middle of 
September 1898 a report became current that, in order to put 
an end to the obstruction which hampered his reform policy, 
the emperor mtended to seize the person of the dowager-empress 
and have her deported into the interior Some colour was given 
to this report by an official announcement that the emperor would 
hold a review of the foreign-drilled troops at Tientsm, and had 
summoned Yuan Shihkai, their general, to Peking in order to 
confer with him on the necessary arrangements But the re- 


formers had neglected to secure the goodwill of the army, which 
was still entirely in the hands of the reactionaries During the 
night of the 20th of September the palace of the em- j-he 
peror was occupied bv the soldiers, and on the following Bmpreme'e 
day Kwang-su, who was henceforth v irtually a prisoner 
in the hands of the empress, was made to issue an 
edict restoring her regencj Kang Yu-wei, warned at the last 
moment by an urgent message from the emperor, succeeded in 
escaping, but many of the most prominent reformers were 
arrested, and six of them were promptly executed The Peking 
Gazette announced a few days later that the emperor himself was 
dangerously ill, and his life might well have been despaired of had 
not the British minister represented in very emphatic terms the 
serious consequences which might ensue if anything happened to 
him Drastic measures were, however, adopted to stamp out 
the reform movement in the provinces as well as in the capital 
The reform edicts were cancelled, the reformers’ associations 
were dissolved, their newspapers suppressed, and those who did 
not care to save themselves bv a hasty recantation of their errors 
were imprisoned, proscribed or exiled In October the reaction 
had already been accomp inied by such a recrudescence of anti- 
forcign feeling that the foreign ministers at Peking had to bring 
up guards from the fleet for the protection of the legations, and to 
demand the removal from the capital of the disorderly Kan-suh 
soldiery which subsequently plajed so sinister a part m the 
troubles of June 1900 But the unpleasant impression produced 
by these incidents was m a great measure removed by the 
demonstrative reception which the empress Tsz‘e Hsi gave on 
the 15th of October to the wives of the foreign representatives 
— an act of courtesy unp'‘ecedentcd m the annals of the Chinese 
court 

The reactionary tide continued to rise throughout the year 
1899, but It did not appear materully to affect the foreign 
relations of China lowards the end of the The Boxer 
the brutal murder of Mr Brooks, an English mis- move- 
sionary, in bhan-tung, had compelled attention to a 
popular movement which had been spreading rapidly 
throughout that province and the adjoining one of Chih-li 
with the connivance of certain high officials, it not under their 
direct p itronage 1 he origin of the ” Boxer ” mov ernentis obscure 
Its name is derived from a literal translation of the Chinese 
designation, “ the fist of iighteous harmony ” Like the kindred 
“ Big Sword ” Society, it appears to have been m the first 
instance meiely a secret association of malcontents chief!) 
drawn from the lower classes Whether the empress Fsz'e Hsi 
and her Manchu advisers had deliberately set themselves 
from the beginning to avert the danger by deflecting what 
might have been a revolutionary movement into anti-foreign 
channels, or whether with Oriental heedlessness they hac' 
allowed it to grow until they were powerless to control it, they 
had unquestionably resolved to take it under their protection 
before the foreign representatives at Peking had realized its 
gravity The outrages upon native Christians and the threats 
against foreigners generally went on increasing Ihe Boxers 
openly displayed on their banners the device “ Exterminate 
the foreigners and save the dynasty,” yet the representatives 
of the powers were unable to obtun any effective measures 
against the so called “ rebels,” or even a definite condemnation 
of their methods ^ 

Four months (January- April 1900) were spent in futile inter- 
views with the Tsung-Li-Yamen In May a number of Christian 
villages were destroyed and native converts massacred near the 
capital On the 2nd of June two English missionaries, Mr 
Robinson and Mr Norman, were murdered at Yung Ching, 40 m 
from Peking The whole country was overrun with bands of 
Boxers, who tore up the railway and set fire to the stations at 
different points on the Peking-Tu ntsin line Fortunately a 

1 The religious aspect of the Boxer movement gave it strength 
Its disciples believed that tlie spirits which defended China were 
incensed by the introduction of Western methods and ideals M my 
of them believed themselves to be invulnerable to any Western 
v/eapon (See Lord W Cccd, Changing China, 1910, ch 1 ) 
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mixed bod> of marines and bluejackets of various nationalities, 
numbering 18 officers and 389 men, had reached Peking on the 
ist of June for the protection of the legations The whole city 
was in a state of turmoil Murder and pillage were of daily 
occurrence Ihe reactionary Prince luan (grandson of the 
emperor Tao-kwan^) and the Manchus generally, together with 
the Kan suh soldiery under the notorious 1 ung-fu-hsiang, 
openly sided with the Boxers The European residents and a 
large number of native converts took refuge in the British 
legation, where preparations were hastily made in view of a 
threatened attack On the nth the chancellor of the Japanese 
legation, Mr Sugiyama, was murdered by Chinese soldiers On 
the night of the 13th most of the foreign buildings, churches and 
mission houses in the eastern jiart of the Tatar city were pillaged 
and burnt, and hundreds of native Christians massatred On 
the 20th of June the German minister, Baron von Ketteler, was 
murdered whilst on his way to the Tsung-I i-\ amen At 4 v m 
on the afteinoon of the 20th the Chinese troops opened fire 
upon the legations The general direction of the defence was 
undertaken by Sir Claude Macdonald, the British minister 
Meanwhile Peking had been complctcl) cut off since the 14th 
fiom all communication with the outside world, and in view of 
later- situation, naval and military forces 

national were bting hutricd up bv all the powtis to the Gulf 
expedi of ( hih-li On the lotn of J tint Admiral Sir E Seymour 
had alreidj left Tientsin with a mixed force of 2000 
British, Russian, hrtneh. Germ ins, Austrims, Itdians, Ameri- 
cans and Japanese, to lep iir the railwav and restore eommuniex- 
tions with Peking But his expedition met with unexpec U < 11 \ 
sev^ere rtsistanee, and it hid great difiicultv in making good 
Its retre it vfter suffering heav y losses W hen it retched Tientsin 
again on the 26th of June, the British contingent of 915 men had 
alone lost 124 killed and wounded out of a totil e isuait) list of 
62 killed ind 218 wounded Ihe Chinese had in the meantime 
made i determined att ick upon the foreign -'ettlements at 
Tientsin, and communication between the eit) and the set 
being also threitened, the Taku forts at the mouth of the Fei ho 
were captured by the illied admir ds on the 17th Ihe situ ition 
at Tientsin nevertheless continued precarious, and it w is not 
till the ariivil of considcrible reinforcements tint the troops 
of the allied powers weic able to assume the offensive, tdving 
the native city bv storm on July 14th, at t cost, however, of 
over 700 killed ind wounded Fven m this emergency intei- 
national jealousy had gnevouslv dt laved the necessary con- 
centrvtion of fortes No power was so fivourably situated to 
tike immediate action as Japan, and the Bntish government, 
who had strongly urged her to act speedily and energetieally, 
undertook it her retpiest to sound the other peiwers with regird 
to hir intervention No dehnite objeetion wis raised, but the 
replies of Germany and Russii barely disguised their ill-humour 
(lie it Britain herself went so far is to offer Japan the assist mcc 
of the British tre esury , in ( ise financial difficulties stood in the 
way, but on the same day on which this proposil was lelegriphed 
to Tokyo (6th of July), the Japanese government had decided 
to embark forthwith the two divisions which it had already 
mobilued By the bt ginning of August one of the Indiin 
biigidcs had also reached licntsin together with smaller rein- 
forcements sent by the other powers, and thanks chieflv to the 
inirgitK counsels of the British commander. General Sir Alfred 
(j isclee, a relief column, numbering 20,000 men, at last set out for 
Beking on the 4thof August, a British nav il brigade hav mg st u ted 
up river the prev lous iftcrnoon \fter a series of sniill engage- 
ments and very trying m irclus it erriv ed within striking distance 
of Peking on the evening of the 1 3th The Russians tried to steal 
a march upon the allies during the night, but were checked at the 
walls and suffered heavy losses Ihe Japanese attacked another 
point of the walls the next morning, but met with fieice opposi- 
tion, whilst the Americans were delayed by getting entingled m 
the Russian line of advance Ihe British contingent was more 
fortunate, and skilfully guided to an unguarded water-gate, 
General Gdselee and a party of Sikhs were the first to force 
their way through to the Bntish legation About 2pm 


on the afternoon of the 14th of August, the long siege was 
raised 

For nearly six weeks after the first interruption of communica- 
tions, no news reached the outside world from Peking except a 
few belated messages, smuggled through the Chinese 
lines by native runners, urging the imperative ncccs- 
sity of prompt relief During the greater part of that legations 
period the foreign quarter wis subjected to heavy^ rifle 
and artillery fire, and the continuous fighting at close quarters 
with the hordes of ( hincse regulars, as well as Boxers, decimated 
the scanty ranks of the defenders 1 he supply of both ammuni- 
tion and food was slender But the heroism displayed by eiv ilions 
and professional combatants alike was mexhaustible In their 
anxiety to burn out the British legation, the Chinese did not 
hesitate to set fire to the adjoining buildings of the hanlin, the 
ancient scat of Chinese classic il learning, and the storehouse of 
priceless liteiary treisurcs and state an hives The I'u or 
palaee, of Prime Su se panted onlv bv a lanal from the British 
legation, foimcd the centre of the mternatumal position, and 
was held with indomitable valour bv a small Japanese fone 
under Colonel Sheba, assisted bv a few Italian mannes and 
volunteers of other nationalities and a number of Christian 
' Chinese The French legation on the extreme right, and the 
section of the city wall h( Id chiefly by Germans and Vmcnians, 
were also points of vital importance which had to btar the 
brunt of the C hinese att u k 

I I iitle IS known as to wlut passed m the councils of the Chinese 
I com t dining the jiegc * But theie is reason to l>ehe\ e Dial throughout 
I that period grave divergences of opumm existed amongst the liighc^t 
I ollieials Tlie attick upon tlu legations ijijieirs to have received 
the sanction of the dovv age r-e mpn ss, ad mg ujion the .al v ite ol Prinee 
' 1 u in and the extreme Mancliu party at a g and council held dun ig 
the night of the iStli/i<au June, upon receipt of the news of tin 
e iptiiie of the 1 iku foil hv the mternation il lorees Ihi einpcior 
hnnsell as well as Pnnee t Inng ind iftvv oth< r mflut nti il mandarins 
strongly protested against theeinjiress sdccision hutitwasacelaimed 
by the v ist majonty of tho e piesei t Thiee memlscrs of tin 1 nng- 
I Li-\ imenvvere piddiely exccutidfor ittemjiting to mexlily the Urxn-i 
of an imperial edict oideimg the massacic of all foreigners throng! ont 
the prov mees and most of tjie M iiu hu nohlt s and high oflicials and 
tn< « unuchs eif the pilace, v ho plivcel an imjHirtant jiart in Cluncse 
pe htics tlirou^hout the dow ign-empiess j tenure of jHivvir were 
h< lit and soul with the Boxtis But it was noted bv the dejcnders 
ot the Kgition tint I’linee Clung s tioops seldom took J^irt, or onlv 
in a halt-hcaitod wav m the fighting w Inch was chiefly conducted by 
1 uiig-fu-hsi iiig s soldiery and th< Boxtrlevies Ihe nnxleni arlilleiy 
winch the Clime e pos ( ss< d was onlv spasmexhcallv brought into 
plav Nor elid anv of the alt leking parties ev ei show the U irltssness 
and determination which the (hiiuse had somiwhit imcxpeeti ellv 
ilisplayed cm several ejce isions during the fighting it and aremnd 
lieutsin Nevertheless, tin j>o ition ol tin defenders at the einl of 
the lirst font week ot the sn ge hid giown well mgU dispeiate 
^’mn g anei met midiisin pioveei fai gieeter dangers thin shot ii d 
shell Sueldenlv just when tilings were leioking blaekcst, on the i 7tli 
eit Julv the C h nese ce ised firing ind i seirt of mfeirmal irmistiee 
secured a peiiod of lespite foi the Ixleagucred 1 urojH ins The 
eaptiiie of the native city of ricnlsin b\ the illiecl forces h ul shiktii 
the self-conliele nee of the Clime se authorities who had hitherto not 
only eounte n nice el but tjnmsilves dnieted the hostihtn s •> IX- 
siilteiry fighting nevertheless eemtiniieei ind grave tears ve eie enter- 
tained that the approach of the relief column would jirove tlu sign il 
ten a desperate itleinpl to lusli the legations The attcmjit was 
mule, but tilled the leliel liowevei, eame not a elav too soeui 
Of the sm ill bind ele fenders whieh, nuhulnig civilian v ohm tee is, 
hwi never mustered yoei Oy hid Ix'en kdled inel 131 won’ ded 
Vmmuiulion and piovi ions were almost at an end 1 vtn more 
elesjieiate was the situation at the Pei tang the Roman C ithohe 
northern t ithcdr il ind mission house where with the lulpol i sm dl 
IxhIv eif Ireneh inel Itiliin marine , Mgr I ivierhiel oigani/id 11 
inekioendcnt ceiitie of icsidanee for Ins eominnnitv of over ,oeao 
souls Iheir lations were absolutely exliausted when on the i^lh 


' Tit diary of a Manehu noble punted in China under the 
h.ipiiss Douager (1910) bv J O Bland and 1 Backhouse thiovvs 
light on the subject It w is to Juii;, Lu father m law of Pniua 
thii that the leg itions ow od then esc.ipe from extermination 

- It was at this time (Julv J7th) that the intense anxietv of the 
civihzetl world with icgirei In the fate of the besieged reached its 
culminating point Circumstantial accounts of the fall of the legi- 
' tions and the missacre of their inmahs were eireulited m Shanghai 
and found gencnl credence It was not till ncir the end of the 
month that an authentic message from the Xmeuean minister 
1 proveil these fears to be premature 



CHINA 


206 

of August, a r«. lltf party was dt sp itched to their assistance from the 
legations 

1 he rum wrought m Peking during the two months’ fighting 
was tppalhng Apart from the wholesale destruction of foreign 
property m the Tatar city, and of Chinese as well as 
)^king European buildings in the t it inity of the legations, the 
w'Oiilthiest part of the Chinese city had hem laid m 
ashes llic flames from a foreign diug store fire 1 bv the Boxtrs 
had sprtad to the adjoining huildings, and finally tonsiuiied the 
whole of the business quarter with all its invaluable stores of 
silks, curiosities, furs, &c The retribution whuh overtook 
Peking after its capture by the intern itional fortes was startelj 
less terrible Looting was for some chys almost unnersal Order 
was, however, gradually restored, first in the Japantse and then 
m the British and Ament in quarters, though several months 
t lapsed before there was nnr real revival of native confidence 

So unexjxjcted had been the rapid and victorious advance of 
the allies, that the dowager empress with the emperor and the 
PUgbt court did not actually leave Peking until 

at the the day after the legations had been relieved But 

Chinese the northern and western portions of the latar city 

had not yet been occupied, and the fugitives mode 
good their escape on the i^th When the allies some da\s later 
marched through the Forbidden City, they only found a few 
eunuchs and subordinate officials m charge of the imperial 
apartments At the end of September, Field Marshal Count von 
Waldersee, with a German expeditionary force of over 20,000 
men, arrived to assume the supreme command conferred upon 
him with the moic or less willing assent of the other powers 

I he political task which confronted the powers after the occu- 
pation of Peking was far more arduous than the military one 
The action of the Russians in Minthuna, even m a 
Niu-chwang, the seizure of the railway 
onier k^e not only to the north of the Great Wall, but also 
from Shan-hai-kwan to Peking, by the Russian military 
authorities, and the appropriation of an extensive line of river 
frontage at Tientsin as a Russun “ settlement, ’ were difficult to 
reconcile with the pacific assurances of dism teres tedness whuh 
Russia, like the rest of the powers, had officially given Great 
anxiety prevailed as to the effect of the flight of the Chinese court 
m other parts of the empire The anti-forcign movement had not 
spread much bey ond the northern prov inces, m whu h it had had 
the open support of the throne and of the highest provim lal 
offitials But among British and Americans alone, over 200 
defenceless foreigners, men, women and cliiUlrtn, ch'tfly mission- 
aries, had fallen victims to the treachery of high-placed mandarins 
like Yu flsien, and hundreds of others had had to fly for their 
hv'^es, many of them owing their escape to the courageous protec- 
tion of petty officials and of the local gentry and peasantry 
In the \ angtsze vallcy'^ order had been maintained by the energy 
of the viceroys of Is’^vnking and Wu-chang, who hid acted 
throughout the critical period in loyal co operation with the 
Bnti'-li consuls and naval commandei s, and had courageously 
disregirded tJie iinpcrial edicts issued during the ascendancy 
of the Boxers After some hesitation, an Inch in brigade, 
followed by French, Germ in and Japanese contingents, hid 
been landed at Shanghai foi the protection of the settlements, 
and though the viceroy, I lu Kun-yi, had welcomed British sup- 
port, and even invited the joint oecupation of the Yangtszc forts 
by British and Chinese troops, tlie appear inee of other I uropcan 
force s in the Yangtszc v alky w is v icwcd with great suspicion In 
the soutli the re were serious sv mptoms of unrest, t >peeially after 
Li Hung-( h ing hid left Canton U,r the north, in obedience, as he 
alleged d the time, to an imperial edict whuh, there is reason to 
believe, he invenlcd for the occasion The Chinese court, after 
one or two intermediate halts, had retired to Si-gan-fu, one of 
the ancient capitals of the empire, situated m the inaccessible 
province of Shen-si, over 600 m S W of Peking The influence 
of the ultra -reactionaries, headed bv Prince Tuan and General 
Tung- fu-hsiang, still dominated its councils, although credentials 
were sent to Prince Ching and to Li Hung Chang, who, after 
waiting upon events at Shanghai, had proceedeci to Peking, 
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authorizing them to treat with the powers for the le-cstablish 
ment of friendly relations 

The harmonv of the powers, which had been maintained with 
some difficulty up to the relief of the legations, was subjected 
to a severe strain as soon as the basis of negotiations 
with the Chinese government came to be discussed 
While for various reasons Russia, Japan and the 
Tlnitcd States were inclined to treat China with great 
indulgence, Germany' insisted upon the sign d punishment of 
the guilty officials as a cotidrtw stve qua non, and in this die had 
the support not only of the other members of the Triple Alliance, 
but also of (ircxt Britain, and to some extent even of hiance, 
who, as protector of the Roman Catholic Church in Fas tern 
countries, could not allow the authors of the atrocities committed 
upon Its followers to escape cffeetual punishment It was not 
until after months of labo’-ious negotiations that the demands 
to be formally made upon the Chinese government were em- 
bodied m a joint note signed by all the foieign ministers on 
the 20th and 21st of December 1900 Ihe demands wire sub 
stantially as follow s 

Honourable reparation for the murder of von Kcltcler and of Mr 
Sugiyama, to be made in a specified form, and expiatory monuments 
to be create 1 in cemeteries where foreign tombs had been desecrated 

The most severe punishment befitting thtir crimes ' was to be 
inflicted on the personages designated by the decree of the 21st ol 
September, and also ui)on othcis to be designated latir by the 
foreign ministers, and tlie official examinations were to be suspended 
111 the titles where foreigners had bien riuirdircd 01 ill treated An 
eijuitable indemnity guaranteed by financial measures leeejitable 
to the powers, was to be paid to states societies and individuals, 
including Chinese who had suffered because of their tniploymcnt by 
foreigners, but not including Chinese Chnstians who lad suffered 
only on account of their f nth The importation or inaiuifaeturt of 
arms 01 ntaUnel was to be forbidden , permanent legation guards 
wore to be maintained at Peking, and the diplomatic quaitcr was 
to be ^ortified, while eommunieation with the sea w is to be iccurcd 
by a foreign mihtiry occupition of the stritegie points and by tlie 
demolition of the ( liinese forts including the 1 iku forts, between the 
capital and the coast Proclamations wire to be jiosted throughout 
C Inna for two years, threatening death to the mcmbeis of anti foreign 
societies, and recording the punishment of the iingkaders in the late 
outrages and the viceroys, govtrnors and provincial officials were 
to be declired by imperial edi< t responsible, on piain of immediate 
ilisnnssal and perpetual disability to hold oflici lor anti foreign 
outbreaks or violations of ticatv within their jurisdictions China 
was to facilitate coinmeicial relations by negotiating a revision ol the 
commercial treaties Ihe Jsung Li Yamcn was to be reformed and 
the ceremonial for the reception ol foieign ministers modified as the 
jiowers should demand Compliance with tlicse ttrms \ as declared 
to be a cot dition precedent to the arrangement of a tune limit 
to the occupation of Peking and of the provinces by loriign troops 

Under inslrur lions from the (<nnt, the (hintse pknipoten- 
tuirus affixed their signatures on the 14th of Jemuary 1901 to a 
protocol, by which China pledged herself to accept these terms in 
principle, and the conferend of ministeis then proceeded to 
discuss the definite form in which compliani e wiMi them was to be 
exwtcd Thi furtliir stage of the negotiations proved e\ cn more 
laborious and protracted than the jiriliminiry proceedings Mo 
attempt was made to raise the question of the dowager empress s 
responsibility for the anti-foreign movement, as Russia had from 
the first set her face agiinst the introduction of what she cuphi 
mislieilly termed “the dynastic question” But even witli 
regard to the punishment of officials whose guilt was beyond 
dispute grave elivergemes arose between the powers The death 
penalty wis ultimately waived m the rase even of sudi ein 
spiceious offenders as Prince Tuan and iung-fu hsiang but the 
notorious \ 11 Ilsien and two others were decapitated by the 
Chinese, and three other metropolitan official > were ordered to 
commit suicide, whilst upon others sentemes of banishment, 
imprisonment and degradation were passed, in accordance with 
a list drawn up by the foreign representatives The question of 
the punishment of prov im lal officials resjionsiblc for the massacre 
of scores of defenceless men, women and children was unfor- 
tunately reserved for separate treatment, and when it came 
up for discussion it beiame impossible to preserve even the 
semblance of unanimity, the Russian minister at once taking 
issue with his colleagues, although he had originally pledged 
himself os formally as the others to the principle Count 
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I^nisdorflf frankly told the British ambai.sador at St Petersburg 
that Russia took no interest in missionaries, and as the foreigners 
massacred in the provinces belonged mostl> to that class, she 
declined to join m the action of the other powers 

The real explaration of Russia’s cvnical secession from the 
concert of powers on this important issue must be sought in her 
anxiety to conciliate the Chinese in view of the separate 
aad‘’MMa~ ^t^^otiations in which she was at the same time engaged 
eburta with China in respect of Manchuri « When the Boxer 
movement was at its height at the end of func iqoo, the 
Chinese authorities m Manchuria had wantonh “ declared war ’ 
against Russia, and for a moment a gieat wave of panic seems to 
have swept over the Russian administration, civil and military, in 
the adjoining provinces The rejinsaLs exercised bv the Russians 
were proportionately fierce The massacre at Blagovveshchensk, 
where ^ooo t hinese-“ men, women and children — were flung mto 
the Amui by the Cossaiks, was only one incident in the reign of 
terror bv which the Russians sought to restore their power and 
their prestige The resistance of the Chinese troops was soon 
overcome, and Russian forces overran the whole province, 
occupying even the treaty port of Niu-ehwang The Russian 
government ofticially repudiated all responsibility for the 
proclamations issued oy Creneral Gnbsky and others, foreshadow- 
ing, if not actually proclaiming, the annexation of Chinese 
territory to the Russian empire But Russia was clearly bent on 
seizing the opportunity for securing a permanent hold upon 
Manchuria In December igoo a preliminary agreement was 
made between M Korostovetz, the Russian aelministrator- 
generil, and J seng, the f itar general at Mukden, by which the 
civil and military administration of the whole province was 
virtually plaeed under Russian control In February 1901 
negotiations were opened between the Russian government and 
the Chinese minister at St Petersburg for the conclusion of a 
formal convention of a still more comprehensive character 
In return for the restoration to ( Inna of a certain measure 
of civil authority m Manchuria, Russia was to be confirmed 
in the possession of exclusive militan, civil and commercial 
riglits, constituting m all but name a protectorate and she 
w'as also to acquire preferential rights over all the outhing 
provinces of the Chinese empire bordering on the Russian 
dominions m Asia I he clauses ulatmg to ( hinesc Turkestan, 
Kashgar, \arkand, Khotan ind Mongolia were subsequenth 
stated to have been dropped, but the convention nevertheless 
provoked ron'^iderable ojiposition both in foreign countries and 
amonirsf the Chinese themselves Most of the powers, including 
Germam , who, however, denied that the Anglo-I lerman agree 
mentof the 16th of October icjco applied to Manchuria,’ advised 
the Chinese government not to pursue separate r egotiations with 
one power whilst collective negotiations were m progress at 
Peking and both ]apan .ind (ircat Britain pressed for delmite 
information it St I’etersburg with regard to the precise tenor 
of the proposed convention At the same time the two viceroys 
of the lower Yangtsze memonilized the throne in the strongest 
terms against the convent’on, and these protests were endorsed 
not onlv by the great majority of Chinese oflu lals of high rank 
tliroughoLit the provinces, but by popul ir meetings "nd influ- 
ential guilds and associations lUtimatclv the two vicerovs, 
Chang ( liih tung and Lm Kun-yi,'’ took the extreme step of 
warning the throne that they would be unable to recognize the 
convention, even if it were ratified, and notwithstanding the 
pressure exercised in favour of Russia bv 1 1 Hung-Chang, the 
court finally instructed the Chinese minister at St Petersburg 
to decline his signature The attitude of ]apin, where public 

1 In negotiating this agreement I ord Salisbury aj>pears to have 
bri.n largely influenced by the aggressive foatu’‘es ot Russia s action 
in North Chun while Germ my appears to hava been actuated by a 
desire to foicstall isolated action by Great Britain in the \angts/e 
basin In Germany the .greement w is known as the \anRt 87 C 
kgrccnicnt Great Biitain held, however that it apjilicd equally to 
Manrhnna 

* Liu Kim yi died in IQ02 In the same year died Tao mu, the 
virtroy of Canton In these men China lost two of her most capable 
and enlightened olhci iL | 
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feeling ran high, was cr]ually significant, and on the 3rd of April 
the Russian government issued a circular note to the powers, 
stating that, as the generous intentions of Russia had been 
misconstrued, she withdrew the proposed convention 

Ihc work of the conference at Peking, wh’ch had been tem- 
purarilv disturbed by these complu aliens, was tl en icsumed 
1 notion lietwecn J uropean troops of diftcrent nation- 
alities and an Angl i-Russian oisputc ov i r the construe- 
tion of certain roads and railwav sidings at Tientsin t 90 / 
showed that an international occupation was fraught 
with manifold dangers ihc question of indemnities, however, 
gave rise to rcntvicd friction 1 ach power drew up its own 
claim, and whilst Great Britain, the United States and Japan 
displayed great moderation, other powers, cspeciallv Germany 
and Italy put m claims which were strangely out of proportion 
to the services rendered bv thtir militarv and naval forces 
It was at last settled that China should pav altogether an in- 
demnity of qqo million taels to be see un d (i) on the unhvpothe- 
cated balance of the customs revenue administered bv the im- 
perial maritime customs the import duties being raised forthwith 
to an effective s % basis, (2) on the revenues of the native ” 
customs in the treat\ ports, (3) on the total revenues of the 
salt gabclle Iinallv the peace protocol was drawn up in a 
form which satisfied all the powers as well as the Chinese court 
The formal signature was, however, delayed at the last moment 
bv a fresh diflic ulty concerning Prmcc Chun’s penitential mission 
to Berlin This prince , an ami iblc and enlightened y outh, son 
of the Pnnee Chun who was the emperor Hien-fcng s brother, 
and thus himself half-brother to the emperor Kwang-su, had 
reached Basel towards the ( nd of August on his wav to German w, 
when he was suddenly informed that he and his suite vvoulcl 
he expected to perform kou'foip before the German emperor 
Ihe prmcc resented this unexpected demand and referred home 
for instnie lions The Chinese court appear to have remained 
obdurate, and the (lermm government perceived the mistake 
that had been made m exacting from the Chinese prince a form of 
homage whu h W estern diplomai v had lor more than a ( entury 
refused to vield to the Son of Heaven, on the ground that it was 
barbarous and degrading Ihe point w.is waived and Prince 
( him was received in solemn audience bv the emperor W illiam at 
Potsdam on the 4th of September Tliree day s later, on the 7 th 
of September, the peac e protocol was signed at Peking 

The articles recorded the sleps to be taken to satisfv the 
demands ot the jowers as to commerce Article ii provided 
for the amendment of existing treaties of commerce and 
navigation and for river conservanev n easures at licntsin ind 
Shanghai Ihe British government appointed a spend com 
mission with Sir T Mackav mtnilier of the council of liidu, as 
(hut ( onmiissioner, to procied to Shinghu to carrv on the 
negotiations »ind a eommen lal treatv was signed at Shiinghai on 
the Oth of htpleniber 1902, bv wliic h existing obstac k ;> to foreign 
trade such as hhn Ac were removed rejuihlions were made 
lor facilitating steamer navigation on inland waters, and several 
new ports were opened to foreign corrmeree 

In accordance with the terms of the protocol, all the foreign 
troops, except the legation guards, were withdrawn Irom Peeking 
on the 17th of September, and from the rest ot (.lull li, except 
the giirisons at tlie different points specihed along the Ime ot 
communications bv the 22ncl ot September Un the 7th of 
October it was innounccd that the Chinese court had left Si-gan- 
fu on Its wav back to the northern cipital A montli later (7th 
of November) the death of 1 1 Hung-C hang ai Pel ing removed, 
it not the greatest of (hincse stcatesmen, cat anv rate the one 
who had tniovcd the Drgest share of the empress-elowagcr s 
conhdenec (\ C) 

(F) -From 100 r to rgio 

The events connected with the Boxer rising and its sup- 
pression demonsti itcd even more forcihlv thin had tlie wai 
with Japan in iSgq-iHqc; the nceessitv foi the adoption of 

’ Prince Chun was born in 1SS2 He was the first member o( the 
imperial faiuilv to be sent on a foreign mission 
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Western methods in many departments of life and administra- 
tion if China was to maintain the position of a great power 
The necessity for a thorough reform of the adminis- 
tration was \videly recognized in 1901, and among the 
Cbiaa '» progressive classes of the community much dis- 
appointment was manifested because the powers had 
failed to insist, in the conditions of peace, on a reorganization of 
the m ichinery of government The Yangtsze viceroy s, the viceroy 
at Canton, Yuan Shih-kai and other high mandarins repeatedly 
memorialized the throne to grant effective reforms While at 
Si-gan-fu the court did in fact issue several reform decrees, but 
at the same time all authority remained in the hands of reac- 
tionaries There had been an awakening in China, but another 
lesson — afforded a few years later by the Russo-Japanese War — 
was needed before the reform party was able to gam real power 

For three or four years following the signing of the peace 
protocol of 1901 It seemed indeed that there would be little 
change in the system of government, though in some directions 
a return to the old state of affairs was neither possible nor 
desired On the 7th of January 1902 the court returned to 
Peking — a step which marked the restoration, more or less, of 
normal conditions Ihe failure of the Boxer movement, in 
which, as has been shown, she was deeply implicated, had im- 
pressed upon the dowager empress the need for living on better 
terms with foreign powers, but the reform tduts issued from 
bi gan-fu remained largelv inoperative, though some steps were 
taken to promote education on Western lines, to readjust the 
land tax, and especially to reorganize the military forces (though 
on provincial rather than on a national basis) Ihe building of 
railways w'ls also pushed on, but the dowager empress was 
probably at heart as rcactionarv as she had proved in 1898 
Ihe emperor himself from his return to Peking until the day of 
his death appeared to ha' e little influence on public affairs 
The most disquieting feature of the situation in the years im- 
mediately following the return of the court to Peking was the 
continued efforts of Russia to obtain full control of Manchuria 
and a predominant influence in north ( hina The Chinese 
government was powerless to stem the advance of Russia, and 
the dowager empress heiself was credited with indifference to 
the fate of Manchuria It was the menace to other powers, 
notably Japan, involved in Russia s action which precipitatecl 
an issue m which the destinies of China were involved Before 
considering the results of that struggle (the Russo-Japanese 
Wnr) the chief events of the years 1902-1905 may be outlined 

The dowager empress from the day of her return from Si-gan-fu 
set herself to conciliate the foreign residents in Peking Many 
Relations onlookers were gathered on the wall of the 

with Tatar citv to witness the return of the court and to 
Buro- these the dowager empress made a deep bow twice, 
peaaa apparently trivial incident which made a lasting 

impression On the ist of February following the dowager 
empress received the laches of the various embassies, when she 
bewailed the attack on the legations, entertained her guests to 
tea and presented each with articles of jeweh^, and from that 
time onward, as ociasion offered, Tsz'e Ifsi exchanged compli- 
ments and civilities with the foreign ladies in Peking Moreover, 
Sir Robert Hart —after having been nearly forty v cais in China— 
was now presented at court, as well as Bishop Favicr and others 
Henceforth attacks on foreigners received no direct encourage- 
ment at court Tung Fu-hsiang,i who had been banished 
to the remote province of Kan-suh, had at his command there 
his old Boxer troops, and his attitude caused anxiety at the end 
of 1902 He was said to have received support from Prince 
Tuan — who had been obliged to retire to Mongolia — but ev ents 
proved that the power or the intention of these reactionaries to 
create trouble had been miscalculated Ihcrc were indeed 
serious Boxer disturbances in Sze-ch'uen m 1902, but 
they were put down In a new' viceroy sent from Peking 
Notwithstanding the murder of fifteen missionaries during 

’ Fung 1 u hsiang died m 1008 \ sum of some ,^80 000 belonging 

to him, and left m the jirovincial treasury was appropnated for works 
nf public utility (sic The T mes, April yth, 1910) 


1902-1905, there was in general a marked improvement m the 
relations between the missionaries, the official classes and the 
bulk of the people, and an eagernesa was shown in several 
provinces to take advantage of their educational work Ihis 
was specially marked in Hu-nan, a province which had bee n 
for long hostile to missionary endeavours Illustrative of the 
attitude of numbers of high officials was the attendance 
of the viceroy of Sze-ch'uen, with the whole ol his staff, at the 
opening in 1905 at Cheng-tu of new buildings of the Canadian 
Methodist Mission This friendly attitude towards the missions 
was due in part to the influence of Chinese educated abroad and 
also, to a large extent, to the desire to take adv'antage of Western 
culture ihe spread of this new spirit was coincident with an 
agitation for independence of foreign control and the deter- 
mination of the Chinese to use modern methods to attain 
their ends Ihus m 1905 there was an extensive boycott of 
American goods throughout China, as a retaliatory measure 
for the exclusion of Chinese from the United States Re- 
garding China as a whole the attitude of the people towards 
Europeans was held to indicate that the general view was, not 
that the Boxer teaching was false, but that the spirits liehind 
Western religion v\'ere more powerful than those behind Boxer- 
dom The spiritual prestige of Christianity and re'^pect for the 
power of the foreigner were direct outcomes of the failure of 
the Boxers ^ The British expedition to Tibet in 1904, the 
occupat’on of Lhassa in August of that year, the flight of the 
Dalai Lama to Mongolia, gave giave concern to the Chinese 
government — w'hich showed much persistence m enforcing its 
suzerain rights in Iibet —but did not, apparently, lausc any ill- 
feehng towards Great Britain among the Chinese people — who 
viewed with seeming equanimitv the flight of the head of the 
Buddhist religion from the headquarters of that faith ihe 
country generally was peaieful, a rebellion in Kwang-si — where 
a terrible famine occurred in 1903 — being suppressed in 1904 
by the forces of the viceroy at Canton 

Ihe expiatory measures required of China in connexion with 
the Boxer rising were carried through China during 1902 
recovered possession of the Peking - 1 lentsin railway and commer- 
of the city of Tientsin, which was evacuated by the ciaiand 
foreign troops in August of that year The foreign raiii*ay 
troops were also all withdrawn from Shinghai by 
January 1903 The conclusion of a new commercial treaty 
between Great Britain and China in September 1902 has 
already been recorded The pavmtnt of the indcmnitv instal- 
ments occasioned some dispute owing to the fall in silver in 
1902, but the rise in the value of the tael m subsequent years 
led China to agree to the pavment of the indemnity on a gold 
basis Ihe increase in revenue was a notable feature of the 
miritime customs in 1903-1905 This result was in part 
due to the new arrangements under the commercial tre itv 
of 1902, and in part to the opening up of the countrv bv 
railw'ays In especial the great trunk line from Peking to 
Hankow was pushed on The line, including a bridge nearly 
2 m long over the Yellow iiv'er was completed and opened for 
traffic m 1905 Ihe first section of tlie Shanghai-Nanking 
railway' was opened in the same year At this time the Chinese 
showed a strong desire to obtain the control of the various 
lines During 1905, for instance, the C anton-Hankow railwav 
concession was repurchased by the Chinese government from an 
American company, while the Pekin Syndicate, a British concern, 
also sold their railwav in Ilo-nan to the Chinese government 
Russia’s action regarding Manchuiia overshadowed, however, 
all other concerns during this period The withdrawal of the 
proposed Russo-( hinese agreement of 1901 has been chronicled 
The Russian gov ernment had, however, no intention of abandon 
ing Its hold on Manchuria It aimed not only at effective militarv 
control but the reservation to Russian subjects of mining, 
railwav and commercial rights Both the sov'creignty of China 
and the commercial interests of other nations were menaced 
This led to action by various powers The preamble of the Anglo- 
Japanese treaty of the 30th of January 1902 declared the mam 
“ Lord W Cecil, op cit p g 
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motives of the contracting parties to be the maintenance of the 
independence and territorial integrity of China and Korea, and 
/Man- securing of equal opportunities in those countries 

churta commerce and industry of all nations, t e the 

policy of the “ open door ” Protests were lodged 
by Great Britain, Japan and the United States against the 
grant of exclusive rights to Russian subjects in Manchuria 
Russia asserted her intention to respect the commercial rights 
of other nations, and on the 8th of April 1902 an agreement 
was signed at Peking which appeared to show the good faith of 
the Russian government, as it provided for the withdrawal of the 
Russian troops in Manchuria within eighteen months from that 
date In accordance with this agreement the Shan-hai-kwan- 
Niu-chwang railway was tiansferred to China in October 1902 
and the district between Shan-hai-kwan and the Liao river 
evacuated by Russia But it soon appeared that Russia’s 
hold on the country had not relaxed Advantage was taken | 
of the terms of concession granted in August 1896 to the Russo- j 
Chinese Bank ' to erect towns for Russian colonists and to plant 
ganisons along the line of railway, and to exclude Chinese I 


from China (including the lease of Port Arthur) , in the north 
Russia remained in possession of the railway ^one For japan s 
position as at once the legatee of special privileges ^ 
and the champion of China’s territorial integrity ©/**«”* 
and “the open door” see Japan, § History How- Ruw 
evei, the attitude of Japan was more conciliatory J-p"*** 
titan tltat of Russia had been , Mukden and other 
places were thrown open to foreign trade and Chinese eivil admin- 
istration was re-established The important results of the war, 
so far as China was concerned, were not to be looked for in 
Manchuria, but in the new spirit generated in the Chinese 
They had been decjdy humiliated b\ the fad ihti in the 
‘’^•‘uggle between Russia and Japan C hma had been treated 
as a negligible quantity, and that the w ar had been fought on 
Chinese territory Ihe lesson which the loot of Peking and 
the fall of the Boxers in 1900 had half taught was now 
thoroughly mastered the awakening of China was complete 
The war had shown tint when an Eastern race adopted 
Western methods it was capable of defeating a Furopcan 
nation 


jurisdiction altogether from the railway zone The so-called 
evacuation became m fact the concentration of the Russian 
forces along the line of railway Moreover, the maritime customs 
It Niu-chwang were retained b> the Russo-( hinese Bank despite 
protests from the Chinese imperial authorines, and a Russian 
iiNil administration was established at that port The evacua- 
tion of southern Manchuria should have taken place in April 
1903. but in that month, instead of fulfilling the conditions of 
the 1902 agreement the Russun charge d’ififiires in Peking m ide 
a scries of further demands upon Chitu, including the virtual 
reservation of the commeree of Manchuria for Russian subjects 
though Russia officially denied to the British md American 
governments that she had made these demands, it was demon- 
sti itcd that they had been m ide Ihe United States and Japan 
thereupon insisted that Chini should e one hide with them com- 
meieiil treaties throwing open Mukelen and two ports on the 
Vilu river to foreign trade The Ameriean treaty was signed 
on the 8th of October 1903— the nay fixed for the complete 
evacuation of Manchuria hs Russi i— and the Japanese trtat> on 
the day following J 3 oth treaties provideel th it the peirts should 
be opened after ritifications had been exchanged From fear 
of Russia Chin i however, delay ed the ratification of the treaties 
Meantime, in \ugust i<)03, i regular through rvihyav^ service 
between Moscow and Port Arthur w is cstiblished In the same 
month a Russnn \icerovaltv of the 1 < 11 Fast w vs created 
whuh in effect claimed Manchuria as a Russian proyime In 
September Russia withdrew some of the dtmtnds she had made 
m April, but hci concessions pioyed illusoiv When the 8th of 
October passed and it was seen thit the Russuns had not with- 
driwn their t loops ’ there issued for a timi threats of yyar 
from Peking Yu in Shih-kai, the y iccroy of (hih-li, who had 
at his command some 6q 000 troops trained by Japinese ofliiers, 
pressed on the government the nei essitv of action At this point 
Jap in intervened Her interests w i re y it ill) affected b) Russia’s 
action not onI> m Manchuria, but m Korea, md seeing that 
(hma was powerless the fapanese government negotiated 
directly with St Petersburg In these negotiations Russia 
showed that she would not yield her position in either countr) 
cx<ept to force Japan chose the issue of war and proved 
successful 

Ihe Russo-Japanese War did not very greatly alter ( hina’s 
position in Manchuria In the southern part of that eountry 
Japan succeeded to the special privileges Russia had wrung 

' This instilution was nominally a prn vte concern wlncli financtd 
thi Manchurian r ulwav, but it acted as part of the Russian govern 
ment machinery Ihe existence of the rontrict of the 27th of 
August 189G v\ IS frecpientlv denied until expnssly admitted by the 
Rusbo-Chmese agrament of the 8th of \pnl 1902 

“ On the 8th of fjitober the Russian troojis hul been withdrawn 
from Mukden, but they reoccupied the town on the 28th of the 
''ame month, Admiral Ait xeiev, the viceroy of the Far East, alleging 
that the inertia of tlu Chinese officials seuously hindered the work of 
extending civilization m Manchuria 


I It was fortunate that among the influential advisers of the 
1 throne at this time (190S-1908) were Prince ( hun (the prince 
I who had visited Germany in 1901), \uan Shih-kai, the vieerov 
I of Chih-li, md Chang Chih-tung the viceroy of Hu kw mg (/ e 
the provinces of Ilu-peh md llu-nan) all men of enlightened 
I and strong character In 1907 both the viceroys named were 
summoned to Peking and made members of the grand council, 
of which Prince ( ning, a man of moderate views was president 
Yuan Shih kai wes an open advocate of a reform of the civil 
service, of the abolition of Manchu privileges of cducitinn and 
other matters He h id specially adv oc ited the reconstitution 
of the military forces of the empire and in Chih-h in 1(105 he 
demonstrated before a number of foreign military attaches the 
high eflieienev attained bv the forces of the metrojjolitan pro 
Vince The success ichicvcd b\ \ uan Shih-kai in this direction 
incited Chang Chih-tung to follow his example, while i decree 
from the throne called upon the princes and nobles of China to 
give Iheir sons a military education Ihe formerly despised 
military profession was thus made honourable and with salutaia 
effects Ihi imperial princes sought high commands officers 
were awarded ranks and dignities comparable with those of 
civil serv ints and the pay of the troops was increased Ihe new 
foreign drilled northern army was called upon to 
furnish a 1 iige pioportion of a force sent under Punce 
Su into Mongolia — a country which had hem on the 
point of falling into the hands of Russia but over which as one 
result of the Russo- Jajjanese War Chinv recovered control 
I In 1906 a step w is uken towards the formation of a national 
j aimy bv yyithdiiwing portions of the troops fiom provincial 
I (ontiol ind pUeing them under officers responsible to the 
central government whuh also took over the i barge of the 
prov incial arsenals In the v ears w hit h follow ed further ev idence 
I was given ot the earnestness tnd suceesb with which the military 
I forces were being reorganized less attention was given to 
naval affairs, but in the autumn of 1909 a nav al commission undi r 
Tsai Hsun, a brother of the emj)eror Kw \ng su was sent to 
Europe to report on the steps necessary for the rc-cbtablishmciit 
of a fleet Previously (m 1907) societies had been started in 
several provances to collect funds for nav d purposes 

Ihe most striking evidence of the ch ingc which h id oi ( urred 
waas, however the appointment (in ii)oO of an Impenal ( om- 
mission, headed by Pimcc Is.u Ise to study tin admmisliative 
systems of foreign countries with a v lew to the possilile est iblish- 
ment of a repres* nt itiv e government in Chint The revolu 
tionary nature of this proposal excited indignation among the 
adherents to the old order, and t bomb was thrown imong the 
commissioners as thev were preparing to leave Ptkin \fter 
visiting I ipin, \mciica ind 1 urope the commission returned to 

® The foiin of outiagt, probablv the first of its kind m Chin i 
was itself a symptom of the chxngid times The Injinb mjurt d 
Prince Isai Ise uul another commissionci md tlu deputme of tlu 
commission wis consequent!) delaved semie months 
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Peking in July 1906 ^ A committee over which Prince thing 
presided was appointed to study the commisfiion’a report, and 
A pariia September following an edict was issued 

mentary m which the establishment of a parliamentary form 
cottsUtu- of government was announicd, at a date not fixed 
To fit the country for this new form of government 
prom se edict went on to declare) the administration 

must be reformed, the laws levised, education promoted and 
the finances regulated Ihis ed'Ct, moreover, was hut one of 
many edicts issued m tc)o6 and following years whu h showed 
how great a break with the past was contempUted In 
November 1906 two edicts were issued with the object of 
rtorgani7ing the central administrative offices Their effect 
was to simplifj the conduct o^ business, many useless posts 
being abolished, while an ludit lioard was created to 
examine the national accounts In November 1Q07 another 
edict was promulgated stating that for the present the formation 
of Houses of Loids and of Commons to determine all public 
questions was not practicable, but that it was proposed, as a 
preliminary measure, to create an Imperial Assemblv At the 
same time a scheme of provincial councils was ordered to be 
prepared A more definite step followed in 1908 when a decree 
(dated the 27th of August) announced the convocation of a 
parliament in the ninth year from that date 

One of the changes made m the public offices brought China 
into conflict with Great Britain On the qth of May 1906 a 
decree appointed C hinese commissioners to control the 
coatroi Impenal Maritime Customs ^ This was the only 
attbe department of the government under Iiuropean 
Cuatoma control, and the only department also against 

* ® * which no charge of inefficiency or corruption could be 
brought The change decreed by China was in accord with the 
new national sentiment, but by all the foreign powers mterested 
It was felt that it would be a retrograde step if the customs 
were taken out of the control of Sir Robert Hart {qv ), who had 
been since 18O3 inspector-general of the customs The British 
secretarv of state for foreign affairs (Sir Fdward Grey) at once 
protested against the dcciec of the 6th of Mav, pointing out 
that the continuation of the established system had been 
stipulated for m the loan agreements of 1896 and 1898 As a 
result of this and other representations the Board of Control of 
the ( ustoms was late m 1906 made a department of the Boaul 
of Finance The Chinese controllers - general continued in 
office, and despite the assurances given to Great Britam by 
China (in a note of the 6th of June igo6) that the appointment 
of the controllers -general was not intended to interfere with 
the cstahhshed svstem of idministrat»on, the absolute authority 
of Sir Robert Hart was weakened ^ Sir Robert Hart returned 
to England in 1908 “ on leave of absence,’ Sir Robert Bredon, 
the deputy inspector -general, being placed m charge of the 
seivice under the authoritv ot the Board of Control, of which 
on the 5th of April 1910 it was announced that he had lieen 
appointed a member I his step was viewed with disfavour 
by the British government, for, unless nir Robert Bredon s post 
was to he merely a sinecure, it imposed two masters on the 
maritime customs On the 20th of April Sir Robert Bredor 
severed his connexion with the Board of Control At the 
same timt Mr h A Aglen (the Commissioner of Customs at 
Hankow) bee erne acting Inspector General (Sir Robert Hart 
being still nominally head of the service) I he attempt on 
the pirt of the Chintse to control the customs was evidence 

' In iyo7 fiutlxcr cymiaissioiis were appejmted on llic iiitiative 
of Yuan Slu'i kai, to study sptccficalB the con titntions of Grc it 
Britain, Germ my and Japan 

I his fl(-])irtmpnt w is organised at Shinghai in 18^,4 1 he 

laiping rebels being in possession ol the native city, the collection 
of customs dues esptciilly on foitign ships, was placed m the liands 
of foreigners This developed inbi i permanent institution, the 
Lurope'an st iff being mac dv British 

* The Butish officiil view, as stated m pirhameit on the 27th of 
Ai nl lyio, was that the changes resulting from the trtalion of the 
Board of Control had, so ter, been purely departmental changes of 
form, and that the position of the inspector-general remuned 
un iltcred 


of the strength of the “ young China ” or Recovery of Rights 
party — the party which ,ispired to break .'ll the chains, such 
as extra-terntoriality, which stamped the country as not the 
equal of the other great nations * 

In the steps taken to supprtss opium smoking evidinic was 
forthcoming of the earnestness with which the governing Ixidy 
m ( hma sought to better the condition of the people 
Opium smoking followed, in China, the introduction ot 
tobacco smoking, and is stated to have been introduced agitation 
from Java and Formosa m the earlv part of the 17th 
century The first edict against the habit was issued in 1729 
\t that time the only foreign opium introduced was by the 
Portuguese from Goa, who exported about 200 chests i year 
In 1773 English merchants in India entered into the trade, which 
in 1781 was taken over b> the East India tompanv —the imjiort 
in 1790 being over 400c chests In 1796 the importation of 
foreign opium was declared eontralxind, and between 1839 and 
i8bo the central government attempted, without sutetss, to 
supprtss the trade It was Itgah/ed in 1858 after the second 
‘ ojiium war ” with Gre it Britam At that time the poppy 
was extensively giown in China, and the bulk of the opium 
smoked was, and continued to be, of home manufacture But 
after i860 the importation of opium from India greatly in- 
creased Opium was also imported fiom Persia (chiefly to 
Formosa, which in 1895 passed into the possession of Japan) 
The total foreign import in 1863 was some 70,000 piculs,** in 
1879 It was 102,000 piculs, but m 1905 had lallen to 56,000 
piculs I he number of opium smokers m China in the early 
years of the 20th centurv was estimated at from 25 to 30 millions 
The evil effects of opium smoking were fully recognized, and 
Chang C hih-tung, one of the most powerful of the opponents of 
the habit, was high m the councils of the dowager-empress On 
the *oth of Septembei 1906 an edict was issued directing that 
the growth, sale and consumption of opium should cease in 
China within ten years, ind ordering the officials to take 
measures to execute the imperial will Ihemeasurcj promul- 
gated, in November following, made the following piosisions - 
(i) The cultivation of the popjiy to b( icslrictcd aiinu illy by 
one-teiitli ol its existing area (2) all pirsons using opium to be 
registered (3) all shops stllmg opmtu to be gi idiially closed, and 
all places where opium is smoked to discontinu the practice within 
SIX months (4) uiti opium societies to be o'kcially encouraged 
ind nicehciiics distributed to cure the opium sriioking habit , (3) 

all otlic ils were icquested to set an example to the jitopk, and all 
ofliciols under sixty wttc rcqmied to iliandon opium smoking within 
six months or to withdraw Irom the service of the state 

It wis estimated thit the suppression of opium smoking 
would entail a yearly loss of revenue of over £1,600,000, a loss 
about equally divided between the central and provincial govern- 
ments The first step tiken to enforce the edict was the closing 
of the opium rU ns m Peking on the last d ly of 1906 

During 1907 the opium dens m Shanghai ( inton, lu chow and 
many other lirgv cities were closed and restrictions on the issue of 
licences were introduced m the Ion ign settlements < ven the eunuchs 
of the palace were proluoited from smoking opium under severe 
penalties Ihe eeiitril government continued during 1008 and lyoo 
to display consuUrable tntrgy m the suppression of the use of opium 
but the provincial authontu s wcie not ill equally eneigetic It w is 
noted 111 looS that while in some provinces — even in Yuii-n in, when 
its iirportanct to trade and commerce and its use as lurieiicy seemed 
to lend r it very diffieult to do anything i fft Ltiv„ — tin gov( rnor and 
official were whole -he irttd m carrying out the imperial n gul itions 
in othci provinces — notibly m Kwti chow and m the provinces of 
the lower \anglsze valley- gn it supim mss was exhibited 111 dealing 
with the subject Lord William Ceci', however, staled that travelling 
m lyoo between Peking ind Hankow, througli country which m 1907 
III had seen cov. n d with the poppy, he could not then see i single 
poppy flower ind that going up the \angls7e lu found only one 
small patch of popjiy cultivation’ ihe Peking ' orn sjumdeiit of 
7 he Times, m a journey to 1 urkestan in the larly part o’ 1910, found 
th it in Shcn-si jirov ince the people s desire to suppress the opium 
trade was m advance of the views of the government Every day 
trams of opium carts w« re passed travelling under othcial protection 
But m the adjoiniug province of Shan-si there had been complete 

* See The Times of the 21st of April and iith of May 1910 

® A chest contained from 135 It) to 160 lb 

* A pit ul 133^ lb 

’ Changing China, ii8 
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suppression of poppy cultivation and m Kan-suh the officials w ere con 
ducting a very vigorous campaign against the growth of tlu popp\ ^ 

In their endeavours to suppress opium smoking tlie Chine s< gov 1 1 u- 
mentappcaled to the Indi in governmi nt for help, and in 1007 n cei\ ed 
a promise that Iiidia woidd dei rease the production of opium 
annually by one-tenth for four years and subsequently if Cluna did 
likewise Ihe Indian government also assented to Indian opium 
btmg taxed equally with Chinese opium, but China did not ruse th< 
duty on foreign opium In iijo8 Ihe Indian government undertook 
to redace the amount of opium exported by sioo ehests yeailv In 
the same year the opium dens m Hong-Kong weie closed In 
Februaiy lyog, on the initiative of tlie United States, an intern itional 
eonfeience was held at bh inghai to eonsidcr the opium tride and 
habit At Uiis conhrenee the ( hincse repnscntative claimed thit 
the consumption of opium hul ilready been reduced by one -half - 
a e] aim not borne out b\ tlie iieertameei ficts Hie eo lerence wa 
unable to suggest any he 101c measures, but a numlxi ol proposils 
were agreed to (inc'udiiig the closing of opium dens in the forenm 
scttl meats), t( nehiig to the rostra lion of the opium tiade Ih 
conferenee also dealt with another and growing habit m Chmi — the 
use of moiphia ® Japan agreeel to prohibit the export of morphia to 
Cluna, a iirohibition to which the other powers h id previously agreed 

The attempts to reform the educational s> stem of China on a 
comprehensive scale date from the \ear of the return of the 
^ court to Peking after the Boxer troubles In 1902 

tion*' regulations were sanctioned by the emperor whiih 

aimed at remodelling the methods of public instruction 
Ihese regulations provided among other things for the establi h- 
ment at Pekmg of a university giving instruction m Western 
learning, a technical college, and a special department for 
training officials and teachers A much more revolutionarv , 
step was taken in September 1905 when a decree appeared j 
announcing as from the beginning of 1906 the abolition of the 
existing method of examinations Ihe new system was to 
mclude the study of modern sciences, history, geography and 
foreign languages, and in the higher grides political economy 
and civil and international law lliou Kinds of temples were 
convertid to educational purposes In ( anton, m 1907, the old 
< \ inim It ion hall was dt mohshed to make way lor a college with 
every appliance on Western lines Eiiual 7cal was noticeable 
m such conservative cities as Si-gan-fu, and in remote provinces 
like Kan-suh Bv May 1906 hfteen so-tailed universities had been 
founded Moreover, many voung C hinese went abroad to acquire 
education- m Japan alone in 190O there were 13,000 stuaents 
In the same year primary schools for girls were established-* 
Perhaps the most stiikmg evidence of the new spirit regarding 
ediuation was the tenour of a communication to the throne 
from the head of the Confucian family On the 31st of 
December 1906 an unpenal (diet hid appeared raising Con- 
fu( u.s to the sami rank as Heaven and Earth— an action taken 
to indicate the desire of the government to empha«ize the 
value of ethical training In thanking the throne for the 
honour conferred on his aniestor the head of the famdv urged 
that at the new college founded at the birtli-plaee of Confucius 
the teaching should include foreign 1 inguages, physical culture, 
political science and military drill •* 

\V hile t lima, with the consent of the emperor and the empress- 
dowager, and under the guidance of Pnnte Ching, Vuan Shih-kai 
and Chang Chih-tung, was endeavouring to bung about internal 
reforms, her attitude to foreign powtrs was one of reserve 
and distrust This was espet lally marked m the negotiations 
with Japan and with Russia (onccinmg Manchuria, and was 
seen also m the negotiations with Great Britiin concc’-ning 

' See The Times of 7th and Slh of Mauh and 8lh of \pril igio 

* The first recordeti importation of morphia into China was m 
1802, and it IS su,»gested that it was lust used as an inti-opiuin 
medicine Morphia taking however speedily became a vice, and 
in 1902 o\<.r 195 000 07 of inoryihia wett imported (enough for some 
300000,000 lujcctions) To chick the evil the Chinese govc’-nmcnt 
dunng 1903 imposed a tax of about 200 ", adi alorem, witli the result 
that tlie imports declared to the customs fell in 1905 to 54 ox onlv 
The filling ofl was explained not b\ a diminishfd demand but 
by smuggling (Morses Trade and Admimstration of the Chinese 
Cmpirr, p 3-51) 

* A regulation by the ministry of edn'-ation, dated the 14111 of 
January igio, ordered that no girl should be admitted to school 
dressed m foreign clothes or with unnatural (j e bound) feet 

* I'or the growth of the education movement see Ihe 1 tines, 4th 
of Septembei rgog 


I ibet It was not until April 1908, after four years’ negotiations, 
that a convention with Great Britain respecting libct was 
signed, Chinese suzerain rights being respected In September 
the Dalai Lama amv ed m Peking from Mongolia and was received 
b\ the emperor, who also give audience to a Nepalese mission 

Ihe emperor Kwang su h^^d witnessed, without being ihle 
to guide, the new reform movement In August 1908 an edict 
w IS issued m his name announcing the convocation of ^ 

1 parliament m nine years’ time In November he 
dieei His death oec isioned no surprise as disouieting emperor 
reports about his health hid he’cn current since juK, andottbe 
but the announcement thit llic dowager empres-. died 
Oil the 15th of hovemlnr (the elav after that on 
which the emperor was ofticully stated to have died) was 
totally unexpected She h id celebrated her birthday on the 
3rd of November and appeared then to be in good health 
Ihe empress dowager hid taken part m the choice of a suc- 
cessor to the throne, Kw ing-su s valedictory edict had been 
drawn up under her supervision, and it is believed that the 
emperor died some days previous to the date ofhdalU given for 
his death Karang-su died ehildless and was succeeded h\ his 
infant nephew Pu \ 1 (born on the 8th of Fehruarv 1906) \ 

I son of Prince Chun, who was appointed regent Prince ( hun 
himself then only twentv'-six years old— had exercisid con- 
siderable influence at court since his mission to Germany in 
1901, and was one of the most enlightened of the Manchu princes 
The death of the dowagei empress removed a powerful obstacle 
to a reformed regime, and v ith hir passed away the last 
prominent representative of the old ira m China 

The accession to the throne of Pu-\i who was given as 
rtigning title Hsiun Tung (‘promulgating universally ) was 
unaccompanied bv disturbances, save for an outbreak 
at Ngan king, tasily suppressed Prime (hun had 
the support of Yuan Shih kii and Chang ( hih tung,® juag 
the two most prommini Chinese members of the 
government at Peking — and thus a division between the Manchus 
and CTiinese was avoided (Jn the 2nd of December 1908 the 
voung emperor was enthroned with the usual rites On the 
dav following another edict, whi< h, it w is stated had hid the 
apfiroval of the late dowager empress was issued, reaffirming 
that of the 27th of August icgarding the grant of a parlia- 
mentarv constitution in nine vtars’ time and urging the people 
to prepare themselves for the i lunge Other edicts sought to 
strengthen tlu position of the regent as de facto emperor 
Yuan Shih-kii and I hang Chih-tung received the title of Cirand 
Cjuardians of the Ikir ind the vear 1908 closed with the chief 
Chinese members of the government working, apparentlv , in 
complete hirmonv with the regent 

On the ist of f.inu irv 1909 however, the pohticd situation 
was rudelv disturbed by the dismissal from office of \uan Nhih- 
ku Plus step led to representations h\ the Biitish 
and American ministers to Prince Ching the he id of ^/^g***^ 
the foreign office hv whom assurances were given tlut shib-kai 
no change of policy was eontemplatcd b\ Chini while 
the regent in a letter to President Taft reiterated the determina- 
tion of his government to cerrv through its ’•eform poluv 
The dismiss il of \uan ^hih-kai was believed b\ the Chinese 
to be due to his ‘ hetraval of the emperor Kwang-su in the 
1898 reform movement He h"d nevertheless refused to go 
to extremes on the reactionary side and m 1900 is governor 
of Shan-tung ho preserved i neutrality whiibgriith fadhtitecl 
the relief of the Peking legations During the last vears 

* Ihe Dalai I ima left Peking m Dieiinbei 1908 on his n turn 
to Lhassi -whirh he reechecl in Noeirnber igog Differences hid 
arisen between him and the Chinese government, whieh sought to 
make the spiritii il is well as The temporal power of the Pal u I aina 
depcmlent cm his recognition by the emperor of Chin i 1 ari\ m 
1910 the Dalai Lima in consequence of the action of the Chiiu'-i 
amban m Lha'.sa fled from that citv and sought refuge m Indii 

* Chang Chih tung died m October 1909 He veas a man of ion 
sidcrable ability, and one whose lionestv and loraltv hid never 
been doubted He was noted as an opponent of opium smoking 
and for over thiity y»ears had addressee! memorials to the throne 
against the use of the drug 
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of the life of the dowager empress it was his influence which 
largely reconciled her to the new reform movement Yet Kwang- 
su had not forgotten the coup d'etat of 1898^ and it is alleged 
that he left a testament calling upon his brother the pnnte 
regent to avenge the wrongs he had suffered ‘ During the 
greater part of the year there was serious estrangement 
between China and Japan, but on the 4th of September 
Japan ^ convention was signed which settled most of the 
points in dispute respectmg Manchuria and Korea In 
Korea the boundary was adjusted so that Chientao, a mountain- 
ous district in eastern Manchuria regarded as the ancestral 
home of the reigning families of China and Korea, was de- 
finitely assigned to China , while in Manchuria, both as to 
railways and mines, a policy of co-operation was substituted for 
one of opposition “ Although Japan had made substantial 
concessions, those made by China in return provoked loud 
complaints from the southern provinces — the self-government 
society calling for the dismissal of Prince Ching In northern 
Manchuria the Russian authorities had assumed territorial 
jurisdiction at Harbin, but on the 4th of May an agreement was ] 
signed recognizing Chinese jurisdiction * 

The spirit typified by the cry of “ China for the Chinese ” was 
seen actively at work m the determined efforts made to exclude 
foreign capital from railway affairs The completion 
^atrotof October 1909 of the Peking- Kalgan railwa> was 
raiiwaya ^be cdusc of much patriotic rejoicing Ihe railwav, 
a purely Chinese undertaking, is 122 m long and 
took four vears to build It traversed difficult country, piercing 
the N in K ow Pass by four tunnels, one under the Great Wall 
being 3580 ft long I here was much controversy between foreign 
financiers, generally backed by their respective governments, as j 
to the construction of other lines In March 1909 the Deutsch- ! 
isiatischc Bank secured a loan of £^,000,000 for the construction i 
of the Canton-Hankow railway This concession was contrary 1 
to an undertaking given m 1905 to British firms and was with- j 
drawn, but only m return for the admittance of German capital 
m the Sze-ch uen nil way After prolonged negotiations an 
igreement was signed in Pans on the 24tli of May iqio for 
i loan of £6,000,000 for the construction of the railway from 
Hankow to Sze-ch'uen, m which British, French, German and 
\merican interests were equally represented In January 
u)io the French line from Hanoi to \unnan-fu was opened , 
the railway from Shanghai to Nanking was opened for through 
traffic in 1909 

Ihe progress of the anti-opium movement and the dispute 
over the control of the Imperial Maritime Customs have already 
Proviaciat chronicled A notable step was taken in 1909 
as«ert>6//Mbv the institution of elected assemblies in each of the 
consti- provinces The franchise on which the members 
tuted vvere (lerted was very limited, and the assemblies 
form^T^ were given consultative powers only They were 
opened on the 14th of October (tlie ist day of the 
9th moon) The businesslike manner in which these assemblies 
conducted their work was a matter of general comment among 
foreign observers in China ^ In February 1910 de< rees ap- 
jxared approving schemes drawn up by the Commission for 
Constitutional Reforms, providing for local government in pre- 
fectures and departments and for the reform of the judiciary 
Jhis was followed on the 9th of Mav by another decree sum- 
moning the senate to meet for the first time on the ist day of 
the 9th moon (the 3rd of October 1910) All the members of the 
senate were nominated, and the majority wci c Manchus Neither 
to the provincial assemblies nor to the senate was any power 
of the purse given, and the drawing up of a budget was post- 
poned until 1915 

’ See The Tiwes of the 7th of Sipttmber 1909 
Proposils made early m lyio by the \menean secretary of state 
for the neutrahz itiow of the Manchurian railway 1 eceivcd no support 

3 By a convention signed on July 4th, 1910, Russia and Japan 
agreed to ' maintain and respect the staiui £Mo in Manchuria 

* See the Quimame cohntale of tlic loth of December 1909 

* See The I tmes of the 20th of January igio 

8 See for the prospects of reform The Times of 30th May iqto 


The efforts of the central government to increase the efficiency 
of the army and to re-create a navy were continued in 1910 
China was credited with the intention of spending £40,000,000 
on the rehabilitation of its naval and military forces It was 
estimated m March 1910 that there were about 200,000 foreign- 
trained men, but their independent spirit and disaffection 
constituted a danger to internal peace The danger was accen- 
tuated by the mutual jealousy of the central and provincial 
governments The anti -dynastic agitation, moreover, again 
seemed to be growing in strength In April 1910 there was 
serious noting at Changsha, Hu-nan, a town whence a few years 
previously had issued a quantitv of anti-foieign literature of a 
vile kind Ihe immediate causes of the riots seem to have been 
many rumours of the intention of the foreign powers to dis- 
member China, the establishment of foreign firms at Changsha 
competing with native films and exportmg nee and ^ ^ 
salt at a time when the province was suffering from Jynaatie 
famine, and the approach of Halley’s comet Probably move- 
the famine precipitated the outbreak, which was easily meats 
crushed, as was also a rising in May at \ ung chow, a j” 
townm the south of Hu-nan Muchmission and mercan- 
tile property w’as w recked at Changsha, but the only loss of life 
was the accidental drowning of three Roman Catholic priests 
An edict of the 17th of August 1910 effected considerable and 
unexpected changes in the personnel of the central government 
Fang Shao-yi, a former lieutenant of Yuan Shih-kai, w'as 
appointed president of the Board of Communications, and to him 
fell the difficult task of reooncil.ng Chinese and foreign interests 
in the development of the railway system Sheng Kung-pao, 
regarded as the chief Chinese authority on currency questions, 
and an advocate of the adoption of a gold standard, was attached 
to the Board of Finance to help in the reforms decreed 
byan edict of Mav of thi same ) ear (see ante, Cnrrencv) 

Ihe issue of the edict w'as ,attributtd to the mfiuence policy 
with the regent of Princt Isai-tao, who had recently 
returned from a tour m Kurope, where he had specially studied 
[ questions of national defence The changes made among the 
highoffidals tended greatl) to strengthen the central administra- 
tion The government had viewed with some disquiet the Russo- 
I Japanese agreement of the 4th of July concerning Manchuria 
I (which was generally interpreted as m fact lessening the authority 
I of China m that country ) , it had become mv olved in another 
! dispute with Greit Britain, which regarded some of the measures 
[ taken to suppress opium smoking as a violation of the terms 
of the Chifu convention, and its action m Tibet had caused 
‘ alarm in India Ihus the appointment to high office of men 
of enlightenment, pledged to a reform policv, was caUulated 
to restore confidence in the poluv of the Peking authorities 
This confidence would have been greater had not the changes 
indicated a struggle for supreme power betw cen the regent and 
the dowager empress Lung Yu, widow of Kw mg su 
The strength of the various movements at v\ork throughout 
China was at this time extremelv difficult to gauge , the in- 
tensity of the desire for the acquisition of Western knowledge 
was equalled bv the desire to secure the independence of the 
country from foreign control The second of these desires gv\c 
the force it possessed to the anti-dynastic movement At the 
same time some of the firmest supporters of reform were found 
among the Manchus, nor did there seem to be any reason to 
doubt the intention of the regent — if he retained power- to 
guide the nation through the troubled period of transition into 
an era of constitutional government and the full development 
of the resources of the empire (X ) 

Biul’ooraphioai. Notf — Knowledge of tae ancient history of 
Cluna IS necessarily derived from the native writers on the subieet 
Fortunately, the Chinese have always regarded the preservation 
I of the national records as a matter of supreme importance Con- 
I fucius set an example m this respect, and has preserved foi us m the 
Spring and Autumn Annals and the Shu-hng, or Book of History, 
records of his country s progicss dimng the past and then present 
centuries The celebrated emperor Shih Hwang-ti, in establishing 
* the empire, attempted to strengthen his cause by destroying all 
I works on the national history But so strongly was the historical 
I sense inculcatcil m the people that immeclntely on the death of the 
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tyrant the nation’s records were again brought to hght, and ha\c 
been carefully pieserved and edited since that time Prof Leggc s 
translation of the Spring and 4 ututnn Annals and the Shu-ktng, or 
Hook of Htstorv, in the ' Sacred Books of the East " senes, have 
opened for students the stores of historical knowledge which \v«re 
at the command ot Confueius, and Luroiiean writers on Chintse 
history have found in the dynastic annals a never lading source ol 
valuable information It was from these works and epitomes of 
these that de Maillac gathered the faets for his celcbrited Histoirc 
generate de la Chine, and it is from similar sources that all other 
writers on Chinese history have drawn their inspiration 

The following works on aneient and modern Chinese histoiy 
may be specially mentioned J A de Movria de Maillic Ilistoiro 
ghUrale de la Chine (1777), &c J B du Halde, General History of 
CAtwa (4 vols , 1736) , M de (xuignes, (3 vols , 

1808) , D Boulger, A History of China (3 vols , ib8i) Valentine 
Clurol, Ihe 1 ar LasLrn Question (1896) , L R Hue, Ihc Chinese 
hnipire (2 vols , 1855) 1 1 Meadows, Che Chinese and *heir 

Rebellions (1856) , G Pauthier, Htstoire des relations pohtiqiies dt 
la Chine avec les puissances occtdmlales depuis ks temps les phis 
anciens ju’iqu A nos jours (1859) , bir (iiorge Staunton, Note 

of Proceedings and Occurrences during the british Embassy to Pekin^ 
tn riS /6 (1824) Chinese Expansion historically reviewed, a pipn 
read before the Centril Asian Society by Baron Su>emitsu on 
January ri, 1903 F Hirth, Ancient History of China (New York 
190S) I’rot Herbert \ Giles s Chinese liiogiaphical Dutiona y 
(1897) IS a stordiouoe of biognphical debul and imedote 

1 01 Chinese lelations with foicign powcis see H Cordier, Ilistoin 
des relations de la Chine avo Us piiissaiues omdentales jido- Jijo 
(3 vols , Pans, 1901-1902) , Hcrtslet s China Tn ties Treaties, 
between Great Britain and China, and bitwien China and Foreign 
Powers, and Orders in Council, <b-c , affecting British Interests tn China 
( ^rd ed , revised by C ( P Hertsk t and E Paikcs, London, 1908) 

J O Blind and E Backhouse, C/nna under the Empress Dowaget 
(London, 1910) More gencial works are Sir R K Douglas, CAoifl 
history sinct the time of M irco Polo (I^ondon 1899) , E H Parkci, 
China, Her History Diplomacy and Commer'‘e (Ixindon, 1901), 
China, Past and Present (I ondon, 1903) \ J Sargent, -inglo- 

Chinese Commerce and Diplomacy — mainly m the 19111 century 
(Oxford, 1907) For current atlaiis see the authorities cited in the 
footnotes 

VI Chinese Ari 

I Painting — Painting is the pre-eminent art of China, yyhicli 
can boast of a succession of gieat painters foi at least twelve 
centuries 1 hough the Chinese have an instinctive gift for har- 
monious colour, their painting is above all an art of line It is 
intimately connected with writing, itself a line art demanding 
the same skill and supple power in the w lelding of the brush 1 he 
most tv pical expression of the Chinese genius in painting is the 
ink sketch, such as the masters ol the Sung dvnasty most pre- 
ferred and the Japanese Irom the 15th century adopted foi an 
abiding model Utmost vigour of stroke was here combined 
with utmost delicacy of modulation Rich colour and the use 
of gold are an integral part of the Buddhist pictures, though 
m the masterpieces of the religious painters a grand ihvthm 
of linear design gives the fundament il charactci Exquisite 
subdued coloui is also found in the flower and bird pieces ” and 
still-life subjects of the Sung artists, and bet omes more emphatic 
and variegated m the decorative artists of the Ming period 

Not to represent faets, but to suggest a poetic idea (often 
perfumed, so to opeak, with reminiscence of some actual poem), 
has ever been the Chinese artist s aim “ A picture is a voiceless 
pot m ” IS an old s lying in China, where v erv frequentlv the artist 
was a liftriu min bv profession Oriental trities lay more 
stress on loftiness of sentiment and tone than on tcchniCid 
qualities Ihis idealist temper helps to explain the deliberite 
avoidance of all emphasis on appearances of material solithty 
by meins of chiaroscuro, de , ancl the exrliiswe use of the light 
medium ot water-colour The Chinese express actual dislike 
for the representation of relief W hoev er compares the painting 
of Europe with that of Asia (and Chinese painting is the central 
type for the one continent, as Italian may clum to be for the 
Other) must first understand this contrast of aim Ihe limita- 
tions of the Chinese are great, but these limitations save them 
from mistaking advances in science for adv mrcs in art, and from 
pettv imitation of fact Their religious painting has great 
affinity with the early religious art of Italy {e g that of Siena) 
But the ideas of the Renaissance, its scientific curiosity, its 
materialism, its glorification of human personality, are wholly 
missing in China For Europe, Man is ever the hero and the 


foreground — hence the dominant study of the nude, and the 
tendency to thronged compositions, with dramatic motives of 
effort and conflitt The Chinese artists, weak in the plastic, 
weak in the architectural sense, paint mostly in a Ivric mood, 
with a contemplative ideil Hence the value given to space in 
their designs, the semi-rehgious passion for nature, and the 
supremacy of landscape Beiuty is found not only in plca‘'ant 
prospects, but in wild solitudis, ram, snow and storm Ihe life 
of things IS contemplated and portraved for its own sake, not 
for its uses in the life of men From this point of view the bod\ 
of Chinese painting is much more modern m conception than that 
of Western art L indscape was a mature and free art m t hin i 
more than a thousand vears ago, and her school of landscape is 
the loftiest yet known to the world Nor was man ever dis 
souated from nature \s early as the 4th icnturv Kii K'ai-chih 
savs that in painting a certain noble ch iracter he must give him 
a fit background of great peaks and deep ravines Chinese 
painting, m sum, finelv complements rather than poorlv supple- 
ments that of Europe , where the latter is strong, it is weak 
but in certain chosen provinces it long ago found consummate ex- 
pression for Hioughts and feelings scarce Iv v et expressed with us 
The origin of Chinese painting is lost in legend, though there 
IS no reason to doubt its great antupiity References m mgtory 
literature prove that by the 3rd eenturv b c it v\as a Ear/y 
developed art To this period is ascribed the m\en- P^Hodsito 
tion of the hair-brush, m the use of which as an instru- ° 
ment both for writing and drawing the Chinese have attained 
marvellous skill, the usual material for the picture being 
woven silk, or, less often and since the 1st eenturv a n 
paper In tarlv times wood panels were emplovcd , and Iarg< 
compositions were pamted on walls prepaied with white lime 
Ihese mural decorations have all disappe ired llistorv and 
portraiture seem to h’vc been the prev iiling subjects , a scctilai 
art corre .ponding to the suei 1 idc ils ol toiifun inism \el 
long before the inlroduetion of Buddhism (4D 67) with its 
images and pictures, we find that the two great svmbohe figures 
of the Chinese imagination, the 1 iger and the Dragon— tv pify ing 
the forces of Nature and the power of the Spnit — had been 
evolved in art, and to imaginative minds the nnstu ideas of 
Lao T7 u and the legends of his hcimit follow er^ proved a fruitful 
field for artistic motives of a kind which Buddhism was still 
more to enrich and multqih 1 arly classific ilions rank Buddliist 
and laoist subjects together as one cliss 

With the 2nd eenturv ad wt eome to individual names nf 
artists and to the beginnings of landscape Ku K'ai-chih 
(4th eenturv) ranks as one of the greatest names of Chinese 
art \ painting bv him now in the Bnti h Museum (Plate I 
fig 1) shows a inatuntv which has nothing tentilive about u 
Ihe dignified and elegant tv pcs ire renderLcl with a masterv nf 
sensitive brush-lmc which is not surpassed in liter art Ku 
Kai chill punted all kinds of subjects, but excelled in poi- 
traiture During the next eenturv the eriUeism ol painting w is 
formulated m six canons bv Hsieh Ho Rln thm organic or 
structural beiutv, is the supreme qualitv insisted on 

During the 1 'mg dv naslv the empire expanded to its utmost 
limits, stretching as far as the Persian Gulf India was 
invaded , Buddhism, taught bv^ numbers of Indian 
mission tries, became hrmlv cstablishec’, and controlled dynasty 
the ide ils and im aginations of the time The v igurous t) 6I8- 
stvle of a great cia was impressed upon the I'lng 
art, which culminated m \\ u laot/u, univtrsallv ae knowltdgcd 
as the greatest ot all Chinese painters It is doubtful it anv of his 
work remains The picture reproduced (PI ite I fig 2) was long 
attributed to hun, but is now thought to be of later date, like 
the two landscapes well known under his name in Japan ^^u 
laotzu seems to have given supreme expression to the central 
subject of Buddhist art the Nirvana of Buddha, who lies screnelv 
asleep, with all creition, from saints and kmgs to birds and 
beasts, passionately bewailing him Ihc composition is known 
from Japanese copies , and it is in fact from the early religious 
schools of Japan that we can best conjecture the grandeur of 
the T'ang stv le \N u T lotzu excelled m all subjects other 
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masteis are best known for some particular one Han Kan 
was famous for his horses^ the models for succeeding generations 
of painters, both Chinese and Japanese \ specimen of his 
brush IS in the British Museum , and in the same collection is 
a long roll which gives a glimpse of the landscape of this age 
It IS a copy bv a great master of the \ ucii d\ nastv , (. hao Mtng- 
fu, from a famous painting by VV'ang Wei, representing scenes 
on the \\ang Ch'uan, the Utters home (Plate I hg 3 shows a 
fragment) With the T‘ang age landscape matured, and two 
schools arose, one headed by Wang Wei, the other by Li Ssu- 
hsun I he style of Wang Wei, who was equally famous as a 
poet, had a romantic idealist character- disdainlul of mere fact— 
which in later developments created the “ literary man’s picture ” 
of the Southern school, as opposed to the vigorous naturalism 
of the North 

Next come five brief dynasties, memorable less for anv cor- 
hlve porate style or tradition, than for some fine painters 
dyamMtiea like Hsu llsi, famous for his flowers, and Huang 
(AD Ch'uan, a great master in a, deluatc st>le Iwo 

pictures by him, fowls and peonies, of extraordinary 
beauty, are in the British Museum 

The empire, which had been broken up, was reunited, though 
Suag shorn of its outer dependencies, undi r the house of Sung 
dynatty 1 his was an age of culture in whuh the freedom of 
(A D 960- the mdivulual was proclamied anew , glorious m art 
1280) poetry and philosophy , the period which 

for Asia stands in history as the Penclean age for Puropie 

Uu. rthgioits paiutiugs ol Ii Lung-micn, ilu grandest of Sung 
masters, i£ kss forcible tlwn those of 1 aiig, w<re unsurpassed m 
h irmonicnis rhytlun of design and colour Hut the most eh ir ictcr- 
islic painting of this period is m lindseape and uaturt -subjects 
With a passion unmatched m 1 mope till Wordsworths dav, the 
Sung artists portrayeel their dchght in mountains, mists, plunging 
torrent-), the flight of tlie wild geese from thi ned beds, the moonlit 
n vtrii s of s-^es in forest solitudes, the (ishtnn in in his boat on 1 ikc 
or stream To them also, steepid m the Zen philosophy of con- 
templation, a ilowtimg bianeh was no mere subject for a decorative I 
study, but a symbol of the inhmte Ufe of nature A mere hint to the 
spectator s imagination is otten all tliat they rely on proof of the 
singular fulness and reality of the eultun of tin time Ihe art of 
sugge tion has never been eimcd faither Such triditional subjects 
as Lui few from a Distant Icmple and I he Moon over Raging 
Waves indicate the poetic atmosphere of this art Ma Yuan, Hsia 
Kuei and the emperor Hwei-tsung are among the greatest landscape 
artists of this pi nod Ihcy belong to the South bung sehool which 
loved to paint the gorges and towering rock-pinn ii li s of the Yangtsze 
The sternir, less romantic scenery of the Hwang Ho inspired the 
Northern school, of which Kuo flsi and li Cheng were famous 
among many others Muh Ki w is one ol the greate st masters of the 
ink sketch Chao Tan I-in was I imed for his tigei-. Li Fi for his 
flowers as for his landscapes M lo T for still hfi to nimc a few 
among a host 

The Mongol dynasty contmucs m art the Sung tradition 
Chao Meng fu, the gieatest master of his time belongs to both 
Yuen petiods, ind ranks with the highest names in Chinese 

dynasty painting A landscape bv him, copud from Wang 

(AD VVii, has been alnadv mentioned is in the British 

Museum, which also h us two specimens of Yen llui, a 
jivintor less tnown in his own country thin m Japan 
He painted especially figures of Taoist legend Five portrait hy'^ 
t h un Shun c hii (Phte 1 fig f?) is i fine example of purity' of line 
md lovely colour, reminding us of (ireck art 

Ihe simplicity of motive and directness of execution which 
had been the strength of the Sung art gradually gave way during 
Mtng Ming era to complicated conceptions and elaborate 

dynasty effects The high glow of lift faded , the lyrical temper 

o and impassionecl work of the Sung time were replaced 

by love of ornament and elegance In this respect 
Kiu \ ing IS typical of the period, w ith his richly coloured 
scenes from court life (PI ite I fig 6) None the less, there were 
a number of painters who still upheld the grander style of earlier 
ages Ihe greatest of these was Lm Liang (Plate I fig 7), 
whose brush work, if somewhat coarser, is as powerful as that 
of the Sung masters But though individual painters of the 
first rank preserved the Ming age from ab'^olute decline, it cannot 
he said that any new development of importance took place in a 
vitalizing direction 
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The present dy nasty prolongs the history of Mmg art 1 he 
literary school of the ‘south became more prominent, sending 
out offshoots in Japan lliere has been no movement fatng 
of national life to be reflected m art, though a great dynasty 
body of admiriblc painting has been produced, down (from A D 
to the present day I’he four landscape masters 
known as the “ four Wangs,” Yun Shou-p'ing and Wu Li arc 
pre-emment names 

SouKi I s AND AuiHowniFs — While the designs on jKircelnin 
screens, See , have long been admired m the W^est, the paintings of 
I which these art merely rejiroductions have been utterly ignored 
Ignorance has gained authority witli time, till the very existence ol 
a great school of Chinese p imting has been denied Materials for 
study are seanty Fires wars and the recent armed ravages of 
Western civ ih/ation have left but little The profound indiflerence 
of the Chinese lo European admnation has prevented their collec- 
tions from being know n Ihe Japanese, alw'ays enthusiastic students 
and collectors ot the continental art, claim (whether justly or not 
IS hard to iscertain) that the tinest specimens are now in their 
country Many of these ire rcpio<Uicefl m the invaluable lokyo 
publications the hokka Mr T ijima s Seleit Reltcs, &c , with J ipanese 
criticisms in 1 nglish Of actual paintings the British Museum 
' possesses a lair number and the Louvre a few, of real importance 
' Copies an<l foi gene's alumnd 

I See H A I ntyodintioti io the Hr^torv of Chinese Pirtonal 4 r( 

I (1905) F Hirth, Scraps from a Collector s ho^e Book (1905), (supple 
^ ments Cue's s veork and especially ynliiable for the art of the cti mg 
dynasty), S W Biishell C fnntse Art, \ol 11 (1906) K Okakuri 
Ideals of thi Cast (190^) M Pakologue, L Art chtnots (1X87) 
W Aiidcison Catalogue of Japanese and Chinese Paintings (iSHfy) 
Sei ichi Taki, Chinese I indscape Painting,” The Kokka, Nos loi 
tcc (igoo) Chnustsihe Malcreten avs der Samtnlung Htith (Cnti 
login of an exhibition held at Dresden) (1897), W von Seidht/, 
article m hunsUhotuk (1896-1897), No 10 

2 Fngravin^ -Atcoiding to native historians, the irt of 
punting from wooden blotks was invented in China in the 
6th century' a d , when it was employed for the publication of 
texts 1 he earliest < v idcncc v e hav c for the existence of wood- 
cuts midc to reproduic pictures or drawings is a passage in i 
work bv Chang \en-yuan, from which it appears that these 
were not made before the beginning of the T'ang dynasty, under 
which that author lived Ihe method employed was to cut the 
design with a knife on the pi ink of the wood, in the manner 
followed by Lurop< in irtists till the end of the i8th centiirv , 
when engraving with a liunn on boxwood ousted the okUr 
process The Japanese borrowed the art from ( hina , and m 
Japan a whole school of artists vrose who woiked specially for 
the wcMidcutters and adapted ther designs to the limitations 
of the material cmploved I n C hina the art has remained merely 
reproductive, and its histoiv is therefore of less interest Prwt- 
tng tn (olnurs was known to the riiinese in the 17th renturv, 
and probably earlier In the Bntish Museum is a set of prints 
brought from the Fast by Kaempfer in 1693, in which eight 
(olours and elaborate gavf/rage .ire us<d Some fine albums of 
colour prints have been issued in ( hina, but nothing equal in 
beauty to the prints produted in Japan by the co-operation of 
woodcutter and dcsigni r /< ngravtng on copper was introduced 
to Chma by the Jesuits, and some well-known sets of prints 
illustrating c impugns in Mongolia were made in the iHth 
century But tlie method has ncvxr proved congenial lo the 
artists of the Far F ast 

See Sir R K Doughs (> aide to the Chinese and Japanese Illustrated 
Books (British Museum, 18S7) \V \ntlerson, Japanese Wood Ln^ 
i,raviHg (1805) 

3 Architecture - -In anhitecturc the Chinese genius has 
found but limited and uncongenial expression A nation of 
painters has built picturesquely , but this picturesqueness has 
fought against the attainment of the finest architectural qualities 
Ihere has been little development, the axch, for instanie, 
though known to the Chinese from very early times, has been 
scarcely used as a principle of design, and the cupola has lieen 
undiscovered or ignored , and though foreign architectural 
ideas were introduced under the mfliience of the Buddhist and 
Mahommedan religions, these w'ere more or less assimilated 
and subdued to the dominant Chinese design Rums scarcely 
exist, and no budding earlier than tlie i ith century a o is known , 
but we know from records that the forms of architecture still 
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prevalent imitate m essentials those of the 4th and <5th centuries 
BC and doubtless rtpie->ent an immemorial tradition 

The grand characteristic of Onncsc architecture is the pre 
eminent importance of the roof The t'tng is the commonest 
model of building The roof is the mam feature , m fa< t the 1' tug 
( onsists of this roof, massive and immense, with recurved erlgcs, 
and the numerous short columns on which the roof rests The 
columns are of wood, the straight stems of the nanmu being 
specially used for this purpose Ihe walls aie not supports, , 
but merely fill m, with stone or brickwork, the spaces between 1 
the columns The scheme of construction is thus curiously | 
like th.it of the modern American stecl-fra ned building, though j 
the external form m.ev be derived from the tent o^ primitive 
nomads The loof, being the preponderant feature is thit on 
which tlie art of the architei t has been concentrated A double 
or a triple roof mav be devised , the iiciges and eaves may be j 
decorated with dragons arul other fantastic animals, .ind the 
eives under! ud with carved and Ixcquercd woodwork , the iof>f ' 
Itself ii often covered with gla/cd tiles of brilliant hue In spite ' 
of efforts, sometimes desperate, to give variety and individual ^ 
character by ornament and detail, the general impression is one 1 
of povertv of design “ Chinp"e buildings are usually one-storeyed 
ind are developed hori/ontallv as thev are increased m size or ' 
number Ihe pnncinle which determines the plan of projection 
IS that of symmetry ’ (Bushell) All important buildings must 
face the south, and this uniform orientation increases the ' 
gcncr.il aiehitcctural monoton\ produced by a preponderance . 
of horizontal lines 

V special ch.ira( tensile of Chim se .architecture is the (m-loit, 
an archway erected onlv bv special authority, usually to com- 
memorate famous persons Ihe pai-lou is commonly made of 
wood with a tiled ruof, but sometimes is built cntiiclv of stone, as ' 
IS the gateway at the iviniK of the Aling tombs \ magnificent I 
example of the pai-hni is th it on the avenue leading to Wo Fo I 
Ssu, the temple of the bleeping Buddha, near Peking Ihis is 
built ot marble and glazed terra cotta The pai L lu, like the j 
J.ipancsc /«» dciives its origin fiom the tomu of Indian '^*upa<; j 
Loftv towers called t'ai, usu illv squue and of stone, seem to I 
h.ive been a common tvpe of important building in earl) times ' 
Ihey are described m old books as erected bv the ancunt kings 1 
.ind used for various purposes Ihe towers of the (»reat Wall ' 
irc of the same t lurac ter, ind are made of stone, with irched I 
doors and windows Stone, though plentiful in most provinces I 
of the empire, his been singularly little used by the Chinese, , 
who prefer wood or brick M Paleokjgue attriljutcs this pre- [ 
terenie of light and destructible nnterials to the national j 
mdiffeience of the Chinese to posterity and the future, their ! 
enthusuasm being wholly dev oted to their meestors ind the past 
lempks in dt sigru d on the g( neral / ///g mode 1 Ihe Temple 
of Heaven is the most imposing of the Confucian temples j 
(onspicuous with its covering of deep blue tiles and its triple 
roof Nc ir tins is Uu gieal Altar of Heaven, consisting of thiix 
nnular terraces with marb'e balustrades liuddliist temples 1 
aie built on the general plan of secular residences, .and consist 
ol .1 series of rec t ingiil ii com Is with the principal building in 1 
the centre, the lesser it the sides Larna temples diffci little ' 
from these except in the interior decorations and svnibohsm 
Mahommedin niosciues are far simpler and severer in internal j 
an ingcmcnt, but outwardly these ilso are m the Clunese style 
Ihe pagoda (Chinese taa), the tvpe of (jnnese aichitcctuic I 
must familiar to the Wist, probabb owes its peculiar form to 
Buddhist influence In the p.agoda alum may be found some ! 
tr.aee of a religious imagination sue li as in 1 urope made (/othu 
arehitertme so full and splendid an cxpitssion of the aspiring 
spirit Ihe most famous pagoda was the Porcelain Tower of 
Nanking, destroved by the 1 aip'ing iclicls m 1854 This was 
covered with slabs of faience coated with coloured glazes The 
ordinary pagoda is built of brick on a stone foundation , it is 
octagonal with thirteen storeys 1 

No Chmese buildings show more beauty than some of the 
graceful stone bridges for which the neighbourhood of Peking 
lias been famous for cen tunes 


See M Pal6ologuc L‘ irt chinots {iSSy) , S W Bushell Chinese 
4ri, vol 1 (1904), J Tcreus on History of Anhitecture Piolcssor 
Chuta Ito, articles m TItt hohka, Nos 197, igt* (L B ) 

4 Sculpture Lxcept in the casting and decoration of 
bronze vessels the Chinese luave not obtained distinction as 
sculptors Ihey have practised sculpture in stone from an 
early period, but the incised reliefs of the 2nd eenturv b c , a 
number of which arc figured m Professor F Chavannes s standard 
work,^ while they display a certain spirit, lack the true plastic 
sense, and though the power of the Chinese draughtsmen m- 
creased rapidlv under the 1 ang and Sung dynasties, their work 
in stone showed no par ilk 1 progress The ftehng for solidity, 
vvhuh m Japan wis i natural growth, was always somewhat 
( xotu in China With the impulse given to the arts by Buddhism 
a scliool of sculpture arose Ihe pilgrim Fa Hsien reeoreb 
sculpture of distinctive ( hmtsc type in the ^th century But 
Indi.in models dominated the art Colossal Buddhas of stone 
were typ1c.1l of the 1 ang era Little, however, remains of these 
earlier times, and such true sculpture m stone, wood or ivory 
as vve know dates from the 14th ind succeeding centuries Ihe 
well known sculptures on the arch at Chu A ung Kuan (a d i ^45) 
aie Hindu m style , though not without elements ot breadth and 
strength, which seem to promise a greater development than 
actually took place Ihe coloss il hgures gu.irchng tlie appioath 
to the Ming tombs eenturv) show that the national ta^tc 
rapidly became conventional and petrified so far as monumental 
sculpture was e oncerned though oe e^sional e xamples of dev otional 
or portrait sculpture on i smaller S'ale m wood and ivorv are 
found, which m power, grace, sincerity and restraint can rank 
with the work of more gifted nations Such nieces, however, 
aie extremelv rare and at South Kensington the iv urv “ Kwanv in 
iind Child ’ (274 i8qH) is i sohUrv example \s a rule the 
( hincse sculptor valued his art m proportion to the technical 
difficulties It conejuered lie thus either preferred intracUble 
iTi.aterials like jade or rock-n-vstal, or, if he wrought m wocxl horn 
or ivorv, sought to make his work curious or intiicate rather 
than beautiful There is, nevertheless, beauty of a kind m 
Chine sc howls of j ide, and there is dignitv in some of the piec es 
of rock crsstal but the bulk of the c ining done in wood, horn 
and ivory dcjcs not deserve a moments serious thought from 
the atsthetie point of view Ihe fev/ fine specimens mav be 
referred to the earlier jiart of the Ming dynasty when Chinese 
art in general was sincere and simple After the middle of the 
115111 eenturv there set in tlie taste for profuse ornament which 
injured all subsequent ( hmese work, and wholly ruined Chinese 
sculpture 

Brouzts —In Chinese bronzes we have a more consistent and 
exceptional form of piistic art, which tan he traced continuously 
for some three thousand years Ihese bronzes take the fomi 
of ritual or honorific vessels, and the archaic shapes used m the 
service of the prchistc'nc religion of the coimtrv are repealed 
ind copied with slight ckingcs in decor ition or detail to the 
present dav 

Ihe oldest extant specimens chieflv derived from the s^ck 
of the Summer Pilice it Peking, mav he referred to the Shang 
and f how d nasties ( 1 766-2 se; b r ) These ancient pieces hive 
a certain siavagc monununtil grandeur of design, are usuallv 
covered with a rich and thick patina of red green ind brown, 
and arc decor itcd with sunple natterns— scrolls, zigzag lines 
ind i form of what is known as the Gicck kev pattern svinbol- 
izmg lespcetivclv vs ives, mountains and storm clouds The 
animil forms 11 .eel .are those 01 the tuo tuh (glutton), a fabulous 
monster (possiblv a conventionalized tiger) representing the 
powers of the e.irth, the serjient and the bull These two list 
m Liter pieces combine to form the dragon, representing the 
power of the air In the Chow dv nasty libation vessels were 
ilso made in the form of a deer, a ram or a rhinoceros Ihese 
characteristics are shown m figures 9-17, Plate II Fig q is a 
temple vessel of a shape still in use, but which must date from 
before 1000 bc Witli this massive piece mav be contrasted 

’ la Sculpture sur pierre en Chine au temps des deux nasties Han 
(Pans, 1893) 



CHINA 


[LANGUAGE 


216 

the flower-like wme vase shown m fig 10, a favourite shape which 
IS the prototype of some of the most graceful forms of Chmese 
porcelain and Japanese bronze Its date is about 1000 b c 
The large wine vase shown m fig ii is some 400 years later 
On the body appears the head of the tao-tieh, on the handles 
are superbly modelled serpents The technique, which in the 
previous pieces was somewhat rude, has now become perfect, 
yet the menacing majestic feeling remains We see it no less 
clcarlv m fig 12, a marvellous vessel richly miaul with gold and 
silver and covered with an emerald-green patina it may date 
from about 500 B c , and indicates that even m this remote 
epoch the Chinese were not only daring and powerful artists 
but also master-craftsmen in metal 

It is indeed at this period that the art reaches its climax The 
monumental grandeur of the Shang specimens is often allied 
to clumsiness , the later work, if more elaborate, is alwa;ys less 
powtiful Nevertheless, it is to a later period that ninety-nine 
out of a hundred Chinese bronzes must be referred, and the 
great majority belong either to the Han and succeeding 
dynasties (220 B c -a d 400), or to the Renaissance of the arts 
which culminated under the Ming dvnasty a thousand years later 
The characteristics of the first of these periods is the free use 
of small solid figures of animals as decoration — the phoenix, the 
c lephant, the frog, the ox, the tortoise, and occasionally men , 
shapes grow less austere and less significant, as a comparison 
between figures 1 1 and 1 3 will indicate , then towards the end 
of the 2nd century A D the influence of Buddhism is felt m the 
general tendency towards suavity of form (fig 14) This vase 
is most delicately though sparingly ml iid with silver and a few 
touches of gold Some small pieces, very richly and delicatelv 
inlaid and coveied with a magnificent emerald-green patina, 
belonging to this period, form a connecting link between the 
inlaid work of the (how djnaslv and that of the Sung and Ming 
dynasties The mirrors with Graeco Bactrian designs, a con- 
clusive proof of the external influences brought to bear upon 
Chinese art, are also attributed to the Han epoch 

The troubled period between a n 400 and a d 060, in spite of the 
iiiltrv il of activity under the 1 ang dynasty, produced, it would 
stem, but few bronzes, and those few were of no distinct or notc- 
wortliy style Under tlic ^ung dynasty the arts reeived, xnd to this 
tunc some of the most splendid specimens of inlaid work belong — 
pieces of workmansliip md taste no less perfect thin that of the 
Japanese, in which the gold and silver of the earlier work are occa- 
sionally reinforced with malichite and lapis lazuli The coming of 
Kublai Khin and the Yuen dynastv (1280-1367) once more brought 
the East into contact with the West, and to this time wc may assign 
certain fine pieces of Persian form such as pilgiim bottles The 
vessels bearing Aribic inscriptions belong to the Ming dynasty 
{1 368-1644), with which the modern lustory of Chinese 11 1 begins 
rile work done while the Ming dj nasty was still vemng provides the 
student of Chinese irt with many problems, and m one or two cases 
even the South Kensington authorities assign to pre-Chnstian times 
pieces that arc clearly of Miug woikmansliip lUe tendency of the 
pcrioel w is eclectic and arch iistic Ihc proclucts of earlier days were 
reprodiieeel with perfect technic il command of materials, and with 
aeimirablc taste it is indeed by an excess of these ejualities that 
arch ustic Ming work may be distinguished from the true archaic 
In tig IS we see how the Ming bioii/e worker teiok an earlier Bueld 
lustic form of vase and gi\c it a new grice that amounted ilmost to 
artilue \ parallel might be found among the pioducls of the so- 
calleel ait nouveau of to-day, m which old designs are rc viced with 
just thit added suavity or profusion of curvature that lobs them of 
character 1 ig 16 again might be mistaken almost for a piece of 
the Chow dynasty, were not the grandeur of its form modified by just 
so much harmony in the curvature of the body and neck, and by just 
so much finish m the details as to rob the design of the old majestic 
vigour and to mark it as the splendid effort of an age of eulture, aiul 
not tlic natural product of a period of strength 

It is, however, in the inlaid pieces that the difference tells most 
clearly Here we find the monstrous forms of the Shang ind Chow 
dynastic revived by men who appreciated their spirit but could not 
help making the revival an excuse for the display of their own 
supenor skill The monstrous vases and incense burners of the past 
thus appear once more, but are now decor itcd with a delicate cm 
broidery of mlay, are polished and finished to perfection, but lose 
therewith just the rudeness of edge and outline which made the older 
work so giavely significant At times even some grandly planned 
vessel will appear with such a festoon of pretty tracery wreathed 
alKiut it that the incongruity is little short of ridiculous, and we 
recognize we have passed the turning point to decline 

Decline indeed c imc rapidly, and to the latter p irt of the Ming 


epoch we must assign those countless bronzes where dragons and 
flowers and the stock symbols of happiness, good luck and longevity 
sprawl together m intcimmable convolutions When once wc reacli 
tlus stage of contortion, of elaborate pierced and relief work, we come 
to the place in history of Chmese bronzes where serious study may 
cease, except in so far as the study of the symbols themselves throws 
light upon the history of Chmese porcelain (see Clramics) One 
class of bronze alone needs a word of notice, namely, the profusely 
decorated pieces which have a Tibetan oiigm, and are obviously no 
older than the end of the Ming penod Of these fig 1 7 will serv c as 
a specimen, and a comparison with fig 9 will show how the softer 
rounded forms and jewelled festoons of Hmdu-Greek taste enervated 
the grand piimitive force of the earlier age, and that neither the added 
delicacy of texture and substance nor the vastly increased dexterity ol 
workmanslup can compensate for the vanished majesty (C J H ) 

VII The Chinese Language 

Colloquial — In treating of Chinese, it will be found convenient 
to distinguish, broadlv, the spoken from the written language 
and to deal with each separately This is a distinction which 
would be out of place if we had to do with any European, or 
indeed most Oriental languages Writing, in its origin, is merclv 
a symbolic representation of speech But in Chinese, as we sh ill 
see, for reasons connected with the peculiar nature of the script 
the two soon began to moi e along independent and largelv 
divergent lines I his division, moreover, wall enable us to 
employ different methods of inquire more suited to each With 
regard to the colloquial, it is hardly possible to do more than 
consider it in the form or forms m which it exists at the present 
day throughout the empire of China Although Chinest, like 
other h\ing languages, must have undergone gradual changes 
in the past, so little can be stated with certunty about these 
changes that an accurate survey of its evolution is quite out ol 
the question Obviously a different method is required when 
we come to the written characters The familiar line, “ Liter i 
scripta manet, volat irrevoeabile verbum,” is truer perhaps of 
Chinese than of anv other tongue We have hirdly any due as 
to how Chinese was spoken or pronounced in any given district 
2000 years ago, although there are written remains d iting from 
long before that time , and in order to gain an insight into the 
structure of the characters now existing, it is necessary to trace 
their origin and development 

Beginning with the colloquial, then, and taking a linguistic 
survey of China, we find not one spoken hnguage but a number 
of dialects, all clearly of a common stock, yet differing 
from one another as widely as the various Romance 
languages in southern Furopc— sav, french, Italian 
and Spanish Most of these dialects are found fringing the 
coast-line of China, and penetrating but a comparatively short 
wevinto the interior Starting from the province of Kwangtung 
in the south, where the f antonese and farthei inland the Hakk i 
dialects arc spoken, and proceeding northwards, wc pass in sue 
cession the following dialects Swatow, Amov— these two mav 
almost be regarded as one — Foochow, Wenchow and Ningpo 
farther north we come into the range of the great dialect 
popularly known as Mand inn (Kuan hua or “ official language 
which sweeps round behind the narrow strip of coast occupied 
by the various dialects above-mentioned, and dominates a 
hinterland constituting nearly four -fifths of ( hina proper 
Mandarin, of which the dialect of Peking, the capitil since 1421, 
IS now the standard form, comprises a considerable number of 
sub-dialects, some of them so closely allied that the speakers of 
one are wholly intelligible to the speakers of another, while 
others {e g the vernaculars of Yangchow, Hankow or Mid-Chin i 
and Ssu-chTian) may almost be considered as separate dialects 
Among all these, Cantonese is supposed to approximate most 
nearly to the primitive language of antiquity, whereas Pekingese 
perhaps has receded farthest from it But although philologicallv 
and historically speaking Cantonese and certain other dialects 
may be of greater interest, for all practical purposes Mandarin, 
m the widest sense of the term, is by far the most important 
Not only can it claim to be the native speech of the majority of 
Chinamen, but it is the recognized vehicle of oral communication 
between all Chinese officials, even in cases where they come from 
the same part of the country and speak the same patois For 
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these reasons, all examples of phraseology in this article will be 
given in Pekingese 

So far, stress has been laid chiefly on the dissimilarity of the 
dialects On the other hand, it must be remembered that they 
proceed from the same parent stem, are spoken by members of 
the same race, and are united by the bond of writing which is the 
common possession of all and cannot be regarded as derived 
from one more than from another Ihcy also share alike in the 
two most salient features of Chinese as a whole (i) they aic all 
monosvllabic, that is, each individual word consists of only 
one syllable , and (2) they are strikingly poor in vocables, or 
separate sounds for the conveyance of speech Ihe number of 
these vocables vanes from between 800 and goo m Cantonese to 
no more than 420 m the vernacular of Peking This scanty 
number, however, is eked out by interposing an aspirate between 
certain initial consonants and the vowel, so that for instance pu 
IS distinguished from pu The latter is pronounced with little 
or no emission of breath, the “ p ” ipproxunating the farther 
north one goes (eg at Niuchwang) more closely to a “b” 
riic aspirated />'/< is pronounced more like our interjection 
“ Pooh ' ” To the C hinese car, the difference between the two 
IS very marked It will be found, as a rule, that an Englishman 
imparts a slight aspirate to his p’s, t’s, k s and ( h s and therefore 
has greater difficultv with the unaspirxted words in (hinese 
Ihe aspirates are better learned by the etr than b\ the c>e, 
liut m one way or another it is essentnl that thev be masterecl 
bv an\ one who wishes to make himself intelligible to the natne 
The influence of the Mongolian populition, assisted bv the 
progress of time, his slowly but surelv diminished the mimlx*r 
of vocables m Pekingese Thus the initiils ts and k, when fol- 
lowed bv the vowel i (with its continental value) have gradually 
become softer and more assimil ited to each other and ire now 
all pronounced ch Again, all consonantal endings in / and A 
such as survive in ( antonese and other dialects have entirely 
disippeared from Pekingese and n end ;/g are the only final 
(onsonints rem lining Vowal '^ounds, on the other hand have 
been proportionately developed such compounds as ao, m, mo 
tu, te, tm occurring with especial frequenev (It must be under- 
stood, of course, thit the above irt only equivalents, not in all 
ciscs very exact, for the sounds of a non- ilphabetie 1 inguage ) 
An immediate consequence of this paueitv of vocables is that 
one and the same sound his to do dutv fur different words 
Reckoning the number of winds that an educated man would 
want to use in convcrsition at something over four thousand 
it IS obvious th it there will be an average of ten meanings to 
each sound employed Some sounds may have fewer meanings 
attached to them, hut others will have minv more Thus the 
following represent iml\ a fraction of the total number of words 
pronounced shth (something like the “ shi ’ m shirt) “ his- 
torv , {iji ‘ to cmpluN , ’ ‘ a corpse, ’ -jlj ‘ a market, f'jji “ an 

armv , ’ “ i lion,” ” to rch on “ to wait on,” ^ 

“ poeti) , ’ 11^ “ time ’ 5^ ” to know ^ ‘‘ to bestow ” ^ ” to 
be,” ^ ” solid ’ ^ ‘to lose,” ‘ to pioclaim ” jpg “to look 
at,” J- “ ten,” ‘ to pick up,” ^ “stone ” -Jjl^ “generation ” 
“ to c it ” ^ “a house ’ “ i cl in ” ^ “ beginning,’ 

“to let go, ^ “to test ” ^ “affair,” ^ “ power,” ^ ‘officer,” 
^ “ to swear, ’ ^ “ to pass awav ,” “ to happen ” It would 

be manifestly impossible to speak without ambiguitv or indeed 
to make oneself intelligible at all unless there were some means 
of supplementing this dc fie icncv of sounds \s a matter of f act, 
several devices are cmplo) ed through the combination of which 
confusion is avoided One of these devices is the coupling of 
words in pairs in order to express a single idea 1 here is a w ord 
Ae which means “ elder brother But in speaking, the sound 
Ivo .done would not alwavs be easilv understood in this sense 
One must either leduplicate it and siv ko-ko, or prefix (^ta, 
“ great ”) and say ta-ko Simple reduplication is mostly con- 
fined to family appellations and such adverbial phrases as ^ ^ 
tnau-man, “ slowlv ” But there is a much larger class of pairs, 
in which each of the two components has the same meaning 


Examples are k'ung-p'a, “ to be afraid,” ^ ^ kao- 

su, “ to tell,” shn-mu, “ tree,” ^ p'l-fu, “ skin,” 

tiS S ^(^n~ytng, “full,” ku-lu, “solitary ” Sometimes the 

two parts are not exactly synonymous, but together make up 
the sense required Thus m ^ ^ / shang, “ clothes,” t denotes 
more pirtieulirl> clothes worn on the upper part of the body, 
and shang those on the lower part /< ng-huang is the name 

of a fabulous bird, ieng being the male ind huang the female 
Jn another very large ckoss of expressions, the first word serves 
to limit and determine the spec lal meaning of the sceemd JTJ ^ 
“ milk skin,” “ cream ”, ^ “ fire-leg,” “ ham ’ ^ || 

“ lamp-cage, ’ “ lantern ” ^ “ sca-waist,” “ strait ” There 

are, besides, a number of phrases which are harder to classifv 
Thus, ^ hu means “tiger ” But in anv case where ambigmlv 
might arise, lao-hu, “ old tiger,’ is used instead of the mono- 
s\ liable ^ (another Am) is “ fox, ’ and ^ /?, an animal belong- 
ing to the smaller cat tribe 1 ogether, hu-lt thej form the usual 
term for fox ^jj chth tao is literally to know the way, ’ 
but has come to be used simplv for the v erb “ to know ” The^e 
pairs or two word phrises ire of such freejuent occurrence 
that the Chinese spoken language might almost be described is 
bi-sy liable Something similar is seen in the extensive use of 
suffixes or enclitics attached to manv of the commonest nouns 
nu IS the word for girl,” but in speech ^ nu-tzu or ^ 

MM- >/i IS the form used ^ and ^ both mean child, and must 
originally have liecn diminutives A fairlv close pirillel is 
afforded bv the (icrmin suffix ckeu, as in Madcheu Ihe sulflx 
52 ,, it mav be rem irked, belongs especiallv to the Peking ver- 
naculir Then, the use of so-c died numcratives will often 
give some sort of clue as to the cliss ol objects m which a sub- 
stantive mav be found When in pidgin English we speak of 
“ one piecee man or “ three piecct dollar the word pince is 
simply i ( hinese mimer itiv c m T nglish dress I v en in ordinary 
English, people do not sav four cattle but four head of 
cattle But in Thinese the use of numeratives is quite a dis- 
tinetiv e featuic of the 1 inguage The commonest of them, ko, 
can be used indifferentlv in connexion with almost anv class of 
things, animal vegetable or mineral But there are other 
numeratives — at It ist 20 or ^0 in evervdav use — which ire 
strictly reserved for limited classes of things with specific ittri- 
butes met for instance is the numcntive of ciicular 

objects such as coins ind iings o of small globular objects 

- pe iris, grains of rice ^c , jj A nu cl issifies things which hiv e 
a mouth —bags, boxes and so forth {fj: tint n is used of ill kinds 
of affairs chattg of chiirs and sheets of paper cfnh 

(literally half a pur) is the numerativc for vinous animals, 
p 11 ts of the bodv articles of c lothmg and ships ^ pa for things 
which ire grasped In a handle, such is f ms and kmv ts 

I Ins bv no means exhausts the list of devices by which the 
difficulties of a monosv liable 1 inguage arc sue ec ssfullv overcome 
Mention need onlv be made however of the sv stem of “ tones 
which, as the most cuiious md impoitint of all has been kept 
for the 1 ast 

The tones mav be defined as regular modulations of the void 
by means of which different mllcctiuns can be mipaitcd to the 
same sound flitv m iv be complied with tlic half- _ ^ 
involuntuv modulations which express emotional 
fe'eling m our words lo 1 )k foreign car a (hmest sentence 
spoken slowlv with the tones clear Iv brought out has a certain 
sing song effect If we speak of the tones as a “device 
adopted m oidcr to increase the number of vocables this UiUst 
be understood rather as a convenient wav of explaining tbi ir 
practical function than as a scientific account of tluir ongin 
It is absurd to suppose the tones were delibcratelv invented m 
order to fit each written character with a separate sound \ 
tone mav be said lo be as much an integral part of the word to 
which It belongs as the sound itself , like the sound, too it is not 
fixed once and for all, but is m a constant, though v erv gradual, 
state of evolution This fact is proved bv the gre it differences of 
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intonation m the dialects* Theoretically, four tones have been 
distinguished — the even, the rising, the sinking and the entering 
— each of which falls again into an upper and a lower senes But 
only the Gintonese dialect possesses all tliese eight varieties of 
tone (to which a ninth has been added), while Pekin^^ese, with 
which we are specially concerned here, has no more than four 
the even upper, the even lower, the rising and the smking The 
history of the tones has yet to be written, but it appears that 
down to the 3rd century b c the only tones distintruished 
were the ^ “even,” Ji “rising” and ^ “entering ” Between 
that date and the 4th century a d the ^ sinking tone was 
developed In the nth century the even tone was divided into 
upper and lower, and a little later the entering tone finally dis- 
appeared from Pekingese The followmg monosyllabic dialogue 
giv ts a very fair idea of the quality of the four Pekingese tones 
— i<it tone Dead (s|x>kcn in a raised monotone, with slightly 
plaintive inflection) , 2nd tone Dead ? (simple query) , yd 
tone Dead ? (an uicredulous query long drawn-out) , 4/A tone 
Dead! (a sharp and decisive answer) The native learns the 
tones unconsciouslv and by ear alone For centuries their exist- 
ence was unsuspectcfl, the first systematic classification of them 
being associated with the name of Shin Yo, a scholar who 
lived A D 441-513 The Emperor Wu Ti was inclined to be 
sreptiiai, and one day said to him “ Come, tell me, what are 
these famous four tones ? ” “ Thev are whatever 

your Majesty pic ises to make them,” replied Shin Yo, skilfully 
selecting for his answer four words which illustrated, and m the 
usual order, the four tones in question Although no nilive is 
ever taught the tones separately, they are none the less present 
in the words he utters, and must be acquit ed tonsciously or 
unconsciouslv by any European who wishes to lie understood 
It is a mistake, however, to imagine that everv single word m 
a sentence must mcissanl} be given its full tonic foree (JuiE 
a number of words, such as the enclitics mentioned above, are 
not intonated at all In others the degree of emphaus depends 
partly on the tone itself, partly on its position in the sentence 
In Pekingese the ^rd tone (which is reallv tlie second m the 
ordinarv'^ scries, the ist being subdivided into upper and lower) 
is panic uKrlv imjxirtant, and next to it m this respect comes 
the 2nd (that is, the lower even, or 2nd division of the ist) 
It mav be said, roughlv , that anv speaker whose second and third 
tones an correct will at inv rate be understood, even if the tst 
and 4th are slurred over 

It IS chiefly, however, on its inaTvellims script and the rich 
treasures of its literature th\t Uie ( hincsc language depends for 
Its unique fasc ination and charm If we take a page 
characters printed CTiinese or carcfullv written manuscript 
and compare it with a page, s,iv , of Arabic or Sanskrit 
the Chinese is seen it once to possess i marked charicteri'-tic 
of its own Jt cc)nsis(s of i niimbf r of whollv independent units, 
each of which would fit into a small scjuarc and is called a 
charac ter I hesc characters are arranged in columns, licginning 
on the light-hand side of the page and running from top to 
bottom They are words, inasmuch as thev stand for articulate 
sounds expressing root-ideas, Imt thes arc unlike our words m 
that Ihcv are not composed of alphabetical elements or letters 
Clc:<irly, if each character were a distinct and arbitruily con- 
structed svmhol, onlv ttiose gifted with exceptional powers of 
memorv could ever hope to read or write with fluenc}- This, 
however, is fai from being the case If we go to work synthetic- 
ally and first see how the language is built up, it will soon appear 
that most Chinese characters are susceptible of some kind of 
analvsas We mav accept as substantially true the account 
of native writers who tell us that means of communication other 
than oral began with the use of knotted cords, similar to the 
qutppus of anenent Mexico and Peru, and that these were dis- 
placed later on by the practicx; of notching or scormg rude marks 
on wood, liamboo and stone It is be>oncl question that die 
first four numerals, as written with simple honzontaJ strdies, 
date from this early period Notching, however, carries us but 
a little wav on the road to a system of writing which in China, 


as elsewhere, must have sprung originally from pictures 
In Chinese writing, especially, the indications of such an origin 
are unmistakable, a few characters, indeed, even in 
their present form, being perftctly recogn’zable as V^^~'‘^Mractirs 
tures of objects puie and simple Thus, fur “ sun ” the 
anenent Chinese drew a circle with a dot m it 0 , now modified 
into D, for “ moon now , for “God” they drew the 
anthropomor})hic figure which in its modern form appears 
as ^ , for “ mountams ” (^, now jlj ^ for “ child ” now ^ , 
for “fish” 1^, now for ‘ mouth” a round hole, now , 
for “hand” now ^ , for “well ’ now written without the 
(lot Hcncc we see that while the origin of all writing is piito- 
g'^aphic, in Chinese alone of living 1 rnguages certam pictures 
have survived, and still denote what they had dcnotecl in the 
beginning In the script of other countries thev were gradually 
tiansfoimcd into hicroglvphic symbols, after which the> either 
disappeared altogether or became further conventionalized into 
the letters of an alphabet fhese picture -characters, then, 
accumul ited little bv little, until they comprised all the common 
objects which could lx> easily and rapidlv delineated— sun, moon, 
stats, various ammils, certain parts ot the hodv, tree, grass 
and so forth, to the number of two or three hundred The next 
step was to a few compound pictogranis which would naturally 
suggest themselves to primitive man ^ the sun just above the 
horizon =* “ dawn ” , trees side by sidc= “a forest’ , "5 a 

moutli with something solid coming out of it-“ the tongue ” , 
a mouth with vapour or breath conimg out of it-“ words ” 
But a purely pictograplnc script has its Imitations The more 
complex natural objects haidly come within its scope , still less 
the whole body of abstract ideas ^^’hllc writing w'as 
still in its infancy, it must htiv e occurred to the Chinese Siigges- 
to join togetlicr two or more pictorial characters m 
order that their associatiim might suggest to the mind 
some tl ird thing or idea ‘ Sun ” and “ moon ” combined in 
this way make the character ^ , whit h means “ bright ’ , woman 
and child make ^ “good ’, “fields” and “strength” (that 
IS, labour in the fields) produce the character ^ “ male ” 
two “men” on “earth” ^ signifies “to sit” -lieforc chans 
were known, the “sun” seen through “trees’ ^ designates 
the east, ^ has been cxplanied as (i) a “ pig ” under a “ roof ’ 
the Chinese idea, common to the lush peasant, of home, vnd 
also (2) as ‘ several peisons uncler “a roof, in the same 
sense, a “woman’ under a “loof” makes the chaiactcr ^ 
“ peace ” , “ words ” and ‘ longue ” naturally suggest 

“ speech ” , two hands (^, in the old form g;;) indicate friend- 
ship , “woman” and “birth ’ “ born of a worn in ” means 

“clan-name,” showing that the incient Chinese tracc^d through 
the mother and not through the lithcr Interesting and in- 
genious as m my of these combm itions aic, it is ch u that the 11 
number, too, must in anv practical system of wuting be severely 
limited Hence it is not surjirising that this c lass of e har uters, 
corree tlv called ideograms, as representing ideas and not ohjee ts, 
should be a compar ilivelv small one lip to this point there 
seemed to be but little ehance of the written language reaching 
a free field lor expansion It had run so far on lines sharply 
distinct fiom those of ordinary spece'h There was nothing m 
the character per se whie h gav e the slightest clue to the sound of 
the word it represented Each character, therefore, hud to be 
learned and recognized by a separate effort of memory Ihe 
first step in a new, and, as it ultimately proved, 
the right direction, was the borrowing of a g^“aclera 

acter already m use to represent another v/ord 
identical m sound, though different in meaning Owing to the 
scarcity of vocables noted above there might be as many as 
ten different words m common use, each pronounced fang 
Out of those ten only one, wc will suppose, had a character 
assigned to it — namely "Jj “ square ” (originally said to be a 
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picture of two boats joined together) But among the other nine 
was fang, meaning “ street ” or “ locality,” in such common use 
that it became necessary to have some means of writing it 
Instead of inventing an altogether new character, as they might 
have done, the Chinese took ‘‘ square’ and iscd it also in 
the >cnse of ” loc dity ” This was a simple expedient, no doubt, 
but one that, applied on a large scale, could not but lead to 
confusion Ihe coiresponding didiculty whuh presented itself 
in speech was overcome, as we saw, by many device-., one of 
which consisted m prefixing to the word in question another 
which served to determine its special meaning A nUive does 
not say fang simply when he wishes to speak of a place, but 
ii-fang “earth-place’' Exactly the same device w*u> now 
adopted in writing the character To fang ‘ square ’ was added 
another part meaning “ earth,” in order to show that the fang 
m question had to do with locxtion on the earth’s surf ice The 
whole charactei thus appeared as ^ Once this phonetic prin- 
ciple had been introduced, all was smooth sailing, and wnting 
progressed by leaps and bounds Nothing wxs easier now 
than to provide signs for the oilier words pronounced fang 
“A room” was ^ door-fang , “to spin” was '^dk-fang , 

“fragrint” was ^ hcrbs-/n’?g , “to inquire” was words- 
fang , “ an embankment,” and heme “to guard igamst,” wxs 
pj mound-fang , “ to hmdci ” was wom&n-fang Ihis last 
cxpmple mav seem a little strange until we remember that man 
must have played the primipU part m the development of 
wnting, and that from the masculine point of \ icw there is somi - 
thing essentially ohstuutivc and unman igeable in womm’s 
nature It may be remarked, by the w ly, that the element 
“woman” is often the determinatue m characters that stxnd 
for unamiable (ju ihties, eg “ jealeius,” ^ “ treai herous,” 
“false” and “uncamiv” Ihis cliss of churacters, which 
constitutes it k xst nme-tenths of the 1 ingu igc, has received the 
eonvcixKnt name of phonagrains It must be added that the 
form ition of the phonogram or phonetic compound did nor 
alw x\s proceed ilong such imple lines as m the examples given 
abovi, X here both parts ire pictorial characters one, th 
“phonetic,’ repiescntmg the sound, xnd the other commonb 
known as the “ radical ” gi\ mg x c luc to the sense In the first 
pi tec, most of the phonetics now existing irc not simple picto- 
grxms, hut themselves more or less complex eh irac tcis mxde up 
m a variety of wa)s On anilysing, for instance, tl c word ^ 
/isun, ‘to withdrew, ’ wc find it is cemposed ol the phonetic 
^ ( omhmcd with the radie xl xn ibhie vi itcd form oi ^ “ to 
walk But ^ s/o/mcuis ‘ gr unison, ’ and is itself a sugge stive 
compound made uj) of the two ehaiae lcts -jf- ‘a son ’ and ^ 
lormeet” 1 ho former chaic'ctcr is x simjilc pirtogram, but 
the litter is ig an rcsejlvable into the ivvo elements / “ i down 
stroke to the left” ind ^ “a strind of silk,’ whn h is here 
understood to be llio ridie il and xppe us in its ancient form as 
a p'cture of cocoons spun by the silkwoim \giin, the 
sound IS m must < ises given by no nn ms cxactlv In the so-called 
phonetic a tact chiefly due to the pronunci ition hiving under- 
gone c hang^s which the written eh ir u ter vv xs int ip ible of reeoi cl- 
ing 1 hus, we have just seen that the phone tie of jg is not /i\un 
but sun There are extreme cases in which a phonetic provides 
hardl) any c luc* at all as to the sound of its dc nv itiv cs The 
ehiroetcr for example, which 1)> itself is pronounced diun, 
appears in eombinatien as the modern phonetic of kan, 
^ ]uan, ytn and ch'ttt , though in the last instance it was 
not originally the phonetic but the radical of a character which 
was analysed ics ^ ch'tm, “to emit breath” from p “the 
mouth,” the whole charactei being a suggestive compound 
rather than an illustration of radical and phonetic combined 
In general, however, it may be said that the “ final ” or rhyme 
IS pretty accuratel> indicated, while in not a few cases the pho- 
netic docs give the exact sound for all it^ derivatives Ihus, the 
characters m which the element ^ enters are pronounced chten, 
ch ten, hsten and hen , but and its denvativ es are all t A 


considerable number of phonetics are ncarlv or entirelv obsolete 
as separate chiraeters although their famih of derivatives may 
be a very large one m for instance, is never seen l)> itself, vet 
© , ^ and ^ are among the most important charae ters in the 
language Objections have been rxised m some ejuvrters to 
this aeiount of the phonetic development of Chinese It is 
xrgued that the primitiv cs and sub-prunitiv ( s wherein is meant 
inviharacter which is capable of entering into combination 
with another, have really had some inlluenee on the meaning 
and flo not merely possess a phonetic value But insufficient 
evidence has hitherto been advanextd in support of this \ lew 

1 he whole bod) of Chinese characters, then, may eonvcnientlv 
be divided up, for philological purpo>es, into pictograms, ideo 
grams and phonograms I he first are pu lures of objeets, the 
second are composite symbols standing for abstract ideas, the 
third ire compound characters of which the moit important 
f'lcmcnt simplv represents a spoken sound Of ccairsc m a strict 
sense, even the first two ekisses do not directlv represent either 
objects or ideas, but rather stand foi souncL b\ which these 
oiijeets and ideas have pieviousK been cxpres^ed It mav, m 
fact, be said tliat Chinese characters arc “ nothing but a number 
of more 01 less ingc nious dc vie es foi suggesting spoken vv ords to 
i re ider ” This definition exposes the m u c ur icv of the popular 
notion that Chinese is a 1 ingu.ige of ideographs, a mistake which 
e/cn the compilers of the Oxford English Drefrovary hxve not 
ivoidcd Considering that all the earliest e harac ters ire pic tonal 
ind thitthe vast majority of the rem under ire constructed on 
phonetic urineiples, it is ibsurd to speak of ( hinese characters as 

svmbolizing the idea of a thing, without e' pressing the name 
of It 

The Chinese themselves ha\i ah. iv s been diligent students of 
their written I inguige, ind at iverv earlv dxte (prob ibh manv 
centuries bc ) evolved i sixfold cl issificatum of char- 
acters, the so-cilkd A ^ hit s/iu, \cr\ in ircmrately scripts •’ 
translated bv the Six Scripts, whieli mi\ hncfl> 
noticed — 

T in 4 ^ r/nk <!hih, mdieative or self exphn itorv char liters 
Ihis 1:5 a verv small eliss, including otdy tlie simjikst numerals 
and a few others MR h is above’ and I' Ixlow 

2 ^ h'uang f, ';ing piiliignphic characters 

3 ^ hsing sheng or ^ hstih clung phontlu com- 
pounds 

4 W suggests e compounds based on a naturil 

issormtion of uk is lo (his clxss done c m the term icleo- 

j graphs be pioperh ipplied 

“i {i^cliuan ili.i 1 he meaning of this nxmehxs been rruch 
j disputed, some s ivmg that it meins turned round eg 
1 <a> mil ‘ e\ e is no v w 1 itlc n H Orhci s undc’ st ind it as c om- 
j prising T. fi w groui's 01 char x< ters nearlv reHttd m si nsc each 
ch iracter c onsisting of xn element common to the group togethci 
I with i specific ind dctirbablc pirt t g ^ and ill of 
which have the me ining old Tins cIiss m iv be ignored 
iltogether, seeing thxt it is c one erm d not with the origin of 
chxrxeters but only with pec uhxnties \n their use 

6 fix \\\ rhia chuh hor-ovvt d c hai u ters xs cxp1 lined abov -s, 

I tlxat IS, characters adojited foi chffcicnt words simnlv be c luse 
of the idetililv of sounel 

j The orckr of this nitive clxssihc iiion is not to be taken as in 
my sense ehronologual Roughlv, it nnv bc sucl tbit the 
I development of writing followed the course previous's trued — 
that IS beginning with indicative signs md going on with 
pictograms xnd ideograms until firnllv the disc oven of the 
phonetic principle dici aw av with ill nec cssitv for other devices 
in enlxrging the written langu ige But we have no direct 
ev idenee that this was so There ran he littk doubt that phonetir 
compounds made their appearanc e it x v en e irlv d ite, prob il H 
prior to the inv cntion of a large number of siiggestiv e compounds, 
and perhaps even before the whole existing stotk of pictograms 
had been fashioned It is significant that numerous words of 
daily occurrence, which must have had a place in the cxrliest 
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stages of human thought, are c xprcssed by phonetic characters 
We can lie fairly (ertain, at any rate, that the period of 
“borrowed chaiacters ” did not last ^ery long, though it is 
thought that traces of it are to be seen in the habit of writing 
several characters, especially those for certain plants and 
animals, indiflfertntl> with or without their radicals Thus 
i'}' “a tadpole’ is frequentl) written ^ -1*, without the 
part meaning “ insect ’’ or “ reptile ’’ 

In the VLi> caihcst insciiptions that have come down to iis, the 
so called ^ kn-win oi ancu nt hgnrc s, all the above-mentioned 
forms occur None are v\holly pictoinl, with one or two 
*///**** ununport mt exceptions These cailv inscriptions are 
found on bronzes dating from the half legendary period 
extending from the lx ginning of the Shmg dv nasty in the ihth 
century b < or possibly earlier, doven to a point in the reign of King 
Hsuan of th< C hou elynasty gene r illy fixed at 827 b c 1 hey have 
bee n cart fully reproduced and for the most part deciphered by pains 
taking Chinese aichaeologisls, aiul form the subject of many voluniin 
ous works llie following may be taken as a specimen »n which it 
w ill bf noticed that only the last character is unmistakably pictorial 

This IS re id ^ ‘ Shenmade[this] | 

precious iinf; lluse ancient bronzes which 
mainly take the shape of bells, cauldrons and 
sierilicial utensils, wcie until within the last 
<1( eade our sole source of mfuimation concerning 
the origin enel eaily histor> of Chinese wilting 
But recently i 1 irge number of iiisciibed bone 
fiagmcnts nave been excavated in the north of 
China, pioviding new and unexjxeted matte 1 for investigation 
Ihe inscriptions on these bones have already furnishee' i list of nearly 
2500 scjiarate eharaetirs, of which not mote than about (>oo hive 
been so fai identified Ihey ajipe ir to tx resjionses given by pro 
fessional sexithsiyers to private inelivieluds who came to them 
seeking the aid of divination in the altans eif their el uly life It is 
dillicult to fix their dale with much exactitude Ihc sciipt thenigh 
less archaic thin that of the earlier bronzes, is nevetthelcss of an 
exceedingly free inel irregular type Judging In the stvle of the m 
seiiptions alone one would be inclined to assign them to the early 
yeais of tlie Chou elynaslv, say 1100 He But Mr L C Hopkins 
thinks th it the y le pre sent a mode of wilting alre aely obsolete at the 
time e)f the ir pioduction, nnel ret line el eif set purpose by the diviners 
from obsciiianlist motives much as the ancient hit roglv'pliies were 
tmployeel by the Egyptian jinesthood lie would therefore date 
the 111 ibeuit 500 ) t u s later 01 only h ilf i ee ntury be feirt the birth of 
Confucius If that is so they iit merely lift speeinuns of the 
ancient figure s ajipe aring long after the latter had made wav for a 
new and moie conventionalized foim of wilting I his new wilting 
IS calk el in Chinese z chuan which is commonly rendereel by the | 
weird Se al for the somewhat iinseie ntitic leason that many ages aftei 
w lids It was ge nenlly selojibil ‘o us on s ils I’neler the riion 
dynasty, however is well is the two succeeding it the me ining of 
the word w IS not sal but smiunis e uive s is luaelc m wilting 
It his acroiiliiudy Iiecn suggestid tliat this ejioch maiks the first 
introeluetion into China of the biusli in plue of the bamboo eu 
wooden jxneil with fi lytd enel which was used with some kinel ol 
coloiiiing m liter eir v uriish Ihcic ait n anv ariumcnts both for 
ind ig mist this view but it is unejiie stion ible it iiiy rate that the 
intioduclion of a siuijile irnjikinent like th^ brush at the vtiv time 
when tlie foiiiis of eharaeteis weu fist bi coming crystallized anel 
fixed woiilel be siillicient to account for a guat revolution in the 
!.tyle eif wilting Authentic specimens of the ^ ^ tathuau okleroi 
Greater Seal writing, ire exeecdinglv rare But it is gentiallv 
belie veil fhit the insei ptions on the fimous stone diiims now at 
Peking elite from the lei/m ol TvinglTsuin nul thev'mu therefore 
with pi ulied ccilainty lx cited is exampks eif the ( inter Se^al 
in its oiigmal foim Ihcse elruins irc i< ally tc n roughly ehistlle el 
mount on houlelers which vvcic thseovcicd in the carh jurl of the 
7th century lying half buried in the giounel near Ffng hsiang Fii in 
the juovinci of Shensi Gn them are < ngr iv e el ten eide s leomplett 
■5ele being cut on each elriim celebrating an Imperial hunting and 
fishing e xpedition m that pait of the counliy \ facsimile of one of 
flies taken fiom an olel rubbing iiiel leproeluceel in l)i Bushe 11 s 
li(.iiidboof of Chinese Irt shows that great strieks had been made iii 
this writing tow irels symmetry compactness and conventionalism 
The vogue of the Greater Seal appeals to have lasted until the reign 
if the 1 irst Fnipcioi 221-210 uc (s e Histor\), when a further 
modification took jilice tor many centuries China liael been split 
lip into a number of piaetic illy irek pcnelent states and this cneum 
it nice seems to ha\< kel to consick lablc variations in the styles of 
writing Having succeeded in unifying the empire, the First 
I mpe 101 pioceedeel, on the advice of his minister Li Ssu, to standarel 
7 C its script by orelaimng that only the style in use in his own state of 
3hm should henceforward be employed throughout China It is 
lear then, that this new style of writing was nothing more than the 
Greater Seal chaiacters in the form they hael assumed after several 


centimes of evolution, with numerous abbreviations and modifica- 
tions It was aftcrvvaids known as the ^ hsiao chuan, or Lesser 
Seal, and is familiar to us fiom the S/mo U Sn clictionaiy (sec Litera 
ture) Though a decided improvement on what had gone before, the 
1 esscr Seal was destined to have but a shoit career of undisputed 
supremacy Reform was in the air and something less cumbrous 
was soon felt to l3e necessary by the clerks who had tei supply the 
immense epi intity' of writte n lejioits dcmanel el by the Fust 1 iiipcior 
Thus it came abemt that a yet simpler and certainly more artistic 
form of writing w is already m use, though not universally so not 
long after the elecree abohshing the Greater Seal T his t shu, 

or official script, as it is callcil, shows a great adv ance on the Seal 
character so miieh so that eme e annot h< Ip siispceting the traditional 
account of its invention It is perhaps moic likely to hive been 
elircctly evolved freim the Gicatcr Seal If the Lesser S( al v\ \s the 
script of the semi-barbarous state of Ch in we should ce rtainly expee t 
to find a more highly ekvelopeel system of writing in some of the other 
states Unlike the Seal the li shu is pti feetlj legible to one acquainted 
only with the modem chaiaelci, fiom which in Iced it dillers but m 
minor ele tails How long the Lesser Seal continued to exist side by 
siele with the li shu is a question which cannot be answered with 
ccitainty It w IS evidently quite obsolete, hoveever, al the time of 
the compilation of the Shuo Wen, about a hunelred years altei the 
t hnstian cia As for the Greater Se il inel still carhei forms o^ 
wilting they were not mcicly obsolete bat had fallen into uttci 
oblivion befeire the Han Dynasty was fifty years okl "When a 
number of classical texts were tliseov creel bneketl up 111 okl houses 
about 1 50 n e , the st} le of writing was considered so singu) ti by the 
literati of the pciiod that they refused tei believe it w is th( 01 din iiy 
ancient character it all, and nicknamed it kotou shu tadpole 
chanrter from some fancied rcscmblarce m shape The theory 
that these taeljiole ehiraeteis were not ( hincsc but a sjjccies of cunci 
foim script in which the wedges might possibly suggest tadjioks 
must 1m dismissed as loo wildly improbable for serious considira 
tion but we mav adveit for i moment to a faiiious insniption in 
which tht leal tadpole characters of intupiity ire siiel to appeal 
I his is on a stone tablet alleged to Inve been elected on Mount H6ng 
in the niockni Hupeh by the legtnelary Lnipeior T 11 as a record of 
his labours in elraimng awav the gicat flood which submerged ]) irt of 
China 'll the zpd century n e After moit tli in one fruitless seaich 
the actual niejiiuinent is said to Inve been discovcicd on a peak of 
the mountain in A D 1212 and i tr insenpliein w is made which n ay 
be seen reprexlund as a euriositv m Icggc s Classics vol 111 For 
several reasons however the whole allair must lx reginkd is a 
gross imposture 

Out ol tilt eillicial sciipl ’ two othci forms wcie soon elevelojied, 
n uiK ly the U fi (JO s/m, or gr iss character,’ which so curtails 
the usual sliokcs as to be eompirthk to a species of shorthand, 
re <11111 ing special study aiiel the ^j ^ hsin^ shu o\ niiining h inel 
used in ordinary eoiresiioneUiiee Some form ot grass ehii icter is 
mcntionoel as in use is early as 200 b e or thereabouts though how 
nearly it approximated to the modern grass hand it is Jiaid to say 
the running hind seems to have come sever il ee ntiirie s later ihe 
final staneUreh/ ition of Chinese vviuiug w is due to the gre it e ilh 
giajihist W ine{ Hsi ehih of the (Iheeutuiy who gav e ( ui 1 e lu \ to the 
giacefiil stvle of ehnnetci known is / ai hu some tune s 

refe rred to IS the elerklvhanel ’ Wlu n block printing w as inv ented 
sonw centimes latei the chniactcis were cut on this inoek 1 which still 
survives at the pieseiil el-^v It is 110 doubt owiim to the e uly intio 
eluetion of luintuig th it llie se iijit 01 ( hin i li is le m mu el jiractieally 
unchangtfl ever incc The nnnusnqit lolls of the I mg uul jire 
ceding dv nasties icccntly discoveiceJ by Di ‘^tein in liirke stall 
furnish eliieet evielenee ol this 1 lel showing is they do i style ot 
wilting not einly clear anel legible but reinaikably mexlein in appe ir 
an re 

The vvheik histoiy of Chimse writing then is chaiactenzeel by a 
skiw progicssivc elevclopment which iirecluelts the idea of shaijily' 
inaiked eliv isions between one jxiioel and another llie C lime sl 
themselves however have canonized quite i senes of allege el in 
ventors, starting from bn llsi a mythical e mpe 101 of the thud 
millennium Be who is said tei hive elevilo])td a complete sv'stcm 
of wntten eharaeteis from the markings on the back of i eh igem 
horse hence bv the w ly, the origin of the eliagon as an Impeiial 
e niblem As a lule the ereelit ot the invention of the art of writing is 
given to Tsnng Chich a being with fabulous attiibutes, who eon 
ccivccl the idea of a wntten language from the markings of birds' 
claws upon the sand The dillusion of the (inaler Seal sciipt is 
tiaccxJ to a vvoik in fifteen chaj'te is published by Shih Chou historio 
giaphei in the icign of King Hsuan The I esse r Seal, again, is ollcn 
asenbed to T 1 Ssu himself whereas the utmost he can have elonc in 
the matter was to urge its introduction into common use Likewise, 
Cheng Mo of the ^id century B c , is supposed to have inventeel 
the li shu while in jirison and one account attributes the I esser Seal 
to him as well but the fact is that the whole history of writing, as 
it stands m Chinese authois is m hopeless confusion 

Grammar — When about to embark on the study of a foreign 
language, the student’s first thought is to provide himself with 
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two indispensable aids — dictionary and a grammar The 
Chinese have found no difticulty m producing the former (sc( 
Literature) Now what as to the grammar ? He might reason- 
ably expect a people so industrious in the cultivation of their 
language to have evolved some svstem ol grammar which to 
a certain degree would help to smooth his path And jet the 
contraiy is the case No set of rules governing the mutiul 
relations of words has ever been formulated by the Chinest , 
apparently betause the need of such rules has never been felt 
The most that native writei s have done is to draw a distinction 
between ^ ^ and “full” and “empty words,” respec- 

tively, the former being subdivided into Itt “ living words” 
or verbs, and ^ ^ “ dead words” or noun-substantives Bv 
“ empty words ” particles are meant, though somv,times the 
expression is loosely applied to abstract terms, including verbs 
The above meagre classification is thtir nearest approach to a 
conception of grammar in our sense This in itself does not 
prove that a Chinese grammar is impossible, nor that, if con- 
structed, It might not br helpful to the student As a rnatUr 
of fact, several attempts have been made by foreigners to dedut e 
a grammatical svstim which should prove as rigid and binding 
as those of Western languages, though it ( annot be said th it 
any is yet has stood the test of time or criticism Other writers 
have gone to the other extreme, and maintained that Chinese 
has no grammar at all In this dictum, exaggerated as it sounds, 
there is a very substantial amount of truth Every Chinese 
character is an indivisible unit, represe nting a sound anel standing 
for i root-idea Being free from infliction or agglutination of 
any kind, it is incapable of indicating m itself cither gender, 
number or case, voice, mood, tense or person Of Europ-m 
Unguages, English stands nearest to Chinese in this respe-et, 
whence it follows that the construction of a hvbrid jirgon like 
pidgin English presents fewer ditfieulties than would l^e the 
ease, for instant e, with pidgin Cermm For pidgin hnglish 
simplv consists in taking English words and tre iting them like 
Chinese charicters, that is, divesting them of all troublesome 
inflections and redue ing the m to a set of root ideas arranged in 
logical sequenee “ You wantehee m\ no wanuhee ” is nothing 
more nor less than literally rendered Chinese fi)*, ^ ^ 

“ Do you want me or not ^ ’ But we may go further, 
and say thit no Chinese chaiacter can be definitely regircUd 
as being tny particular part of spcei h or possi ssing iny ptrtuul ir 
function absolut(l>, ipart from the gmei il tcnoi of its context 
Thus, taken singly, the charai ter conveys only the gcnei il 
idci “ above ” as opposed to below ’ According to its place 
in the sentence and the riapiiriments ol common sense, it mu 
be a noun me inmg “ upper person ” (that is, a ruler) , an 
adjectiyc meining “upper,” “topmost” or “best”, an 
adverb meaning “above’ , a preposition mcining “upon’ , 
and fin illv a verb me inmg “ to mount upon,” or “ to go to ’ 
^ is a character that may usually be translated “ to entei ’ 
as in ^ “to enter a door”, vet in the locution ^ 
“enter wood,” the verb beionus causative, and the me inmg 
IS “ to put into i coffin ” It would jiu/de gramm irians to deter- 
mine the precise grammatical function of any of the words m 
the following sentence, with the exception of ^ (an interroga- 
tive, b) the wav, which here happens to mean “ why ” but in 
other contexts is equivalent to “how,” “which” or “what”) 
^ M 'is “Affiirwhy must mcient,” or in more idiom itic 
English, “WhyncccssariK stick to the w av s of the ancients in such 
matters?” Ortakeaproverbialsa) inglike^ liL 
which may be correctly rendered “ The less a man has seen, 
the more he has to wonder at ” It is one thing, however, to 
translate it coircctlv, and another to explain how this translation 
can be inferred from the individual words, of which the bald 
equivalents might be given as “hew what see, many what 
strange ” lo say that “ strange ’ is the lileial equivalent of 
does not mean that can be dcfinitelv cl issed as an adjective 
On the other hand, it would be dangerous even to assert that 
the word here plays the part of an active verb, because it would 


be equall) permissible to translate the above “Many things 
arc strange to one who has seen but little ” 

Cluncst, grammar, tlun, so far as it deals witli the ela sification of 
sepaiatc words, mav well be given up as i bad job But there still 
remains the irt of \nti\ Uk flui arrangement of word tej form 
sente ices aecorehng to i,crlam e t ddi heel rule Here it inv rit< 
we ire on some what firmer giouuil lud for many ve irs the elietum 
that the whole of Chine e gr imm ir elei)eiids upon po itiejii w is 
regarde-el as a golelvn key to the written language of China It i-. 
peifcctly true tint there arc certain peisitio is ami colloe itions ol 
weirds which tcnel to recur but when one sits down to formulate a 
set of hard ami-fast rules governing these po itions it is seion fouml 
to Ix a thankless task, foi the number of eiuahheatie> is inej exceptions 
vvluth will have to be aeleleei is so great is to reneler the lule itselt 
valueless ^ me ins on a horse to ge t on i hors( 

But it will not do to say tint a prejio ition becomes a verb win i 
placed before the substantive as manv other prepositions come 
before and not after the words the v govern If we meet such > 
phrase as literally warnrtutls, we must not mentalU libel 

^ as a verb anel as a substantive , and say to ourselve s tliat in 
( hmese the verb is followed immediate 1\ by its object Otherwise 
we might be tempted to trinshte to warn the rebels whereas a 
little reflection would show us that the erjujunction of warning 
and rebels naturally k i<ls to the meaning to warn (the popuUee 
or whoever it mav be) again sf till ri be Is \fter ill our idventiirou 
incursions into the domain of svntax we ire sex n lirougiit bick t > 
the starting-point ind m obliged lo confess tint eaen particular 
pissage IS best interpieled on it-, own meiits, by the logic of tin 
• oitext and the ipiihe if ion ot eommon sense I h< re is no reason 
vvliv Chinese sentences should not be dissected, bv those who t k< 
j)l« isun m such operations into subject copul i iiid predieate but 
it should be eailv inijiressed upon the beginner that the profit 
likely to acciuf to liim therefreim is inh utcsimil \s lor fixed rules 
ot grimmitical eonstruetion so fir from being i h< Ij) he wdl hnd 
them a positive hindrance It should lathei be hi sim to free his 
mind from smh trammels, and to ic( ustom hims* If to look upon 
e u h ch iiacter i i root idt i not a definite p irt of spi e c h 

The Book Lati^ua^e — 1 timing now to some of the more 
salient ch iractcristies of tin hook language with the ohjed of 
explaining how it came to be so wiclcK sepirattd from eommon 
speech, we might reasonably suppose th it in primitive times the 
two stood m miieh dost r n 1 ition to eai h other thin now But 
It IS certainly i striking fat t that the earlit t liter u*v rem tins of 
any magnitude that have come down to us should txhihit a stv le 
very far removed fiom am possil U tollojUial idiom Ihe 
spetehes of the Book of Histein (see LiUrat irt) are more m ini- 
festly fictitious bv minv degrees than the elaborate orations in 
Thuevdidcs tnd Livv If we eannot believe thit Socrates 
at tuallv spoke the words attributed to him m the dialogues of 
Plato, muth less ein we expet t to hnd the i{)';nstiiia vrrha of 
Confucius m inv of his recorded s iv mgs In the beginning ill 
chant ters dtiubtUss represenletl spoken words, but it must ver\ 
soon have dawned on the practical Chinese mind that there w is 
no need to reproduce in writing the bisy Habit tompounds of 
eommon speech Chim to ste, ’ m its written form eould 
not ptissihly be eonfusitl with anv other ihun, ind it was thcre- 
ftire unneeessaiy to go to the trouble tif writing ^ A an ihien 
‘look-see, as in colloquiU There was i wonderful outburst 
of literary at tiv itv in the t onfuci in cr i w hen it w ould seem th at 
the older ind more cumbrous form of Seal eh meter was still m 
vogue If the mere m inu il labour of writing was so great we 
cannot wonder th it all superfluous pirtieles or other words th it 
could be dispensed with were ruthlessly cut away So it came 
about that all the old ( lassie al works were lomposed in the 
tersest of iangu.ige as remoU as can he imig'ned from tin 
speech of the people Ihc passion for brevity and conciseness 
vvis pushed to an extreme and resulted more often thin not in 
such nbseuritv that dtiuled commentaries on the classics were 
found to be necessary , and have alw av s constituted an important 
branch of Chinese liter ilure \ftcr the introduction ot the’ 
improved style of sc riyit tnd when the mechanic il means of 
writing had bet^n simplihcd it mu be supposed thit hterarv 
diction also becime ficer ind more expansive This did happe n 
to some extent, but the classics were held in such veneration is 
to exercise the profoundest mfluenie over ill succeeding sc liools 
of writers, and the divorce between literature and popul ir speech 
became permanent and irreconcil ible The book language 
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absorbed all the interest and energy of scholars, and it waa 
mevitablt. that this elevation of the written should be accom- 
panied by a corresponding degradation of the spoken word 
This must largely account for the somewhat remarkable fact 
that the art of oratory and public speaking has never been deemed 
worthy of cultivation in China, while the comparatively low 
position occupied by the drama may also be referred to the same 
cause At the same time, the term “ book language,” m its 
widest sense, covers a multitude of stales, some of whicdi differ 
from each other nearly as much as from ordinary spetth The 
department of fiction (see literature), which the lettered China- 
man affects to despise and will not readily admit within the 
charmed circle of “literature,” really constitutes a bridge 
spanning the gulf between the severer classical style and tlic 
collcxjuial , while an elegant terseness characterises the higher- 
class novel, there arc others in which the style is loose and 
shambling btill, it remains true that no book of any first rate 
literary pretensions would be easily intelligible to any class of 
(. hinamen, educated or otherw ise if read aloud exactly as printed 
The public reader of stories is obliged to translate, so to speik, 
into the colloquial of his vidicncc is he goes along There is no 
inherent reison win the com crsatioii of e\er>day life should not 
be rendered into charac ters, as is done in fc-reign handbooks for 
teaching clcmcntar)” Chinese , one can only sav that the Chinese 
lIo not think it worth while There are a few words, indeed, 
IV Inch, though common enough in the irouths of genteel and 
vulgar alike, hive positively no characters to represent them 
On the other hand, there is a vist store of purch bock words 
which would never he used or understood m conversation 

Ihe book linguagc is ncA onl> nice in its choice of words, it 
also Ins to obey special rules of construction Of these, perhaps 
the most apparent is the carefully marked antithesis between 
characters in different clauses of a sentence, which xcsults m a 
kind of parallelism or rhythmic bahnee Ihis parallelism is 
a noticeable feature in ordinary poetical composition, and 
may be well illustrated by the following foui - line staiua 
‘71 a tfe lU ai The bright sun completes its course behind 
the mountains , 55 M A. iJfe The yellow river flows away 
into the sea =?■ M fl Would >ou comm ind a pros- 

[lect of a thousand /i ? ^ Jc. M ^ C limb v et one storey 
Higher ” In the first line of this piece, every single character 
IS balanced by a corresponding one in the second white hv 
^ yellow, p sun by river, and so on In the 3rd and 4th 
lines, where more laxity is generallv allowed, every word aga n 
has its counterpart, with the sole exception of ^ “ wish ” and 
^ “ further ” 

The quistion is often asked What sort of instrument is 
rhinese for the expression of Uiought ? As a medium for the 
conveyance of historical futs, subtle emotions or abstruse 
philosophical conceptions can it compare with the languages 
^f the Western world ? The answers given to this question have 
varied considerably But it is noteworthy that those who most 
depreciate the qualities of Chinese are, generally' spe4ikmg, 
theorists rather than persons possessing a profound first-hand 
knowledge of the 1 inguage itself Such writers argue th it want 
of inflection m the characters must tend to make Chinese hard 
and inelastic, and therefore incapable of bringing out the finer 
shades of thought and emotion Answenng one a prion argu- 
ment with another, one might fairly retort that, if anything, 
flexibility »s the precise quahtv to be predicated of a language 
m which any character jnw , according to the requirements of the 
context, be interpreted either as noun, verb or adjective But 
all sucli reasoning is somewhat futile It will scarcely be con- 
tended that German, being highly inflected, is therefore superior 
m range and power to English, from which inflections have 
largely disappeared Some of the early Jesuit missionaries, 
men of great natural ability who steeped themselves in Oriental 
learning, have left vciy different opinions on record Chmese 
appeared to them as admirable for the superabundant richness 
of its vocabulary as for the conciseness of its literary style 
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And among modern scholars there is a decided tendency to accept 
tins view as embodying a groat deal more truth than the other 

Another question, much debated years ago, which time itself 
is now satisfactorily answenng, was whether Chinese language 
would be able to assimilate the vast stock of new terminology 
which closer contact with the West would necessarily carry with 
It Two possible courses, it seemed, were open eitlier fresh 
characters would be formed on the radical-phonetic principle, or 
the new idea might be expressed by the conjunction of two or 
more characters alreidy existing The former expedient had 
been traid on a limited scale in Jap^m, where in the course of 
tune new characters were formed on Uie same principle as of old, 
which were yet purely Japanese and find no pLice in a Chinese 
dictionary But although the field for such additions was 
boundles-s, the Chmese have all along been chary of extending 
the language in this way, probably because these modern 
tirms had no Chinese sound wnich might have suggested some 
prrticular phonetic They have preferred to adopt the other 
method, of which # f# a (risc-dct>cend-nuichmc) for “ lift,” 
and ^ ^ (discuss -govern -country -assembly) for 

“ parliament ” are examples Even a metaphysical abstraction 
like The Absolute has been tentatively expressed by 
(cxclude-oppositc) , but m this case an equivalent w vs already 
existing m the Chinese language 

A very drastic measure, strongly advocated in some quarters, 
IS the entire abolition of all characters, to be replaced by their 
equivalent sounds in letters of the alphabet L nder this scheme 
^ would figure as ;<« or ren, as ma, and so on But the pro- 
posal has fallen extremely flat The vocables, as we have seen, 
are so few in number that only the colloquial, if ev en that, could 
possibly be transcribed in this manner Any attempt to trans- 
literate classic vl Chinese would result in a mere jumble of sounds, 
utterly unintelligible, even with the addition of tone-mniks 
There is another aspect of the case Ihe characters are a poti nt 
bond of union between the different parts of the P^mpire with 
their various diakcts If they should ever fall into disuse, 
China will hue taken a first and most fatal step towards internal 
disruption Even the Japanese, whose language is not only free 
from dialects, but polysyllabic and therefore more suitable for 
romanization, have utterly refused to abandon the Chmese sc npt, 
which m spite of certain disadvantages has hitherto triumphantly 
adapted itself to the needs of civilized intercourse 

See P Premare, Nottiiae Liitguae Sintcac (1831) , Ma Kien-chung, 
Mashih win tung (i8q(j) L C Hopkins, 1 he Six benpti (1881^ and 
rhe Development of Chinese Writing H A C lUs, Chiiuse- 

tngli’ih Dictionary (2nd cd , 1910) (H A (j 1 , L C.i ) 

VIII t HlNLbL LlTJiRATURl!, 

The literatuic of ( hina is remarkable (i) for its antiquity, 
coupled with an unbroken continuity' down to the present dav , 
(2) for the variety of subjects presented, and for the exhaustive 
treatment which, not only each subject, but also each sub- 
division, each scparite item, has received, as well as for the 
colossal scale on which so m my literary monuments have been 
conceived and carried out , (3) for the accuracy of its historical 
statements, so far as it has been possible to test them , and 
further (4) for its ennobling standards and lofty ideals, as well 
is for its wholesome purity and an almost total absence of 
coarseness and obsccmlv 

No history of ( hinese literature in the Chinese language has 
vet been produeec’ , native scholars, however, have adopted, 
for bibliographical purposes, a rough division into four great 
classes Uncler the first of these, we find the Confucian Canon, 
together with lexicographical, philological, and other works 
dealing with the elucidation of words Under the second, 
histories of various kinds, officially compiled, privately written, 
constitutional, &.r , also biography, geography and bibliography 
Under the third, philosophy, religion, e g Buddhism , the arts 
and sciences, e g war, law, agriculture, medicine, astronomy, 
paintii^, music and archery , also a host of general works, 
monogiaphs, and treatises on a number of topics, as well as 
encyclopaedias The fourth glass is confined to poetry of all 
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descriptions, poetical critiques, and works dealing with the all- 
important rhymes 

Pof/ry —Proceeding chionologicallv, without reference to 
Chinese classification, we have to begin, as would naturally be 
expected, with the last of the above four classes Man’s first 
literary utterances m Chma, as elsewhere, took the form of 
verse , and the earliest C hinese records in our possession are the 
national lyrics, the songs and ballads, chiefly of the feudal age, 
which reaches back to over a thousand years before Christ 
Some pieces are indeed attributed to the i 8 th century b c , 
the latest bring us down to the 6 th century b c Such is the 
collection entitled Shih Chtng (or She King), popularly known as 
the Odes, which was brought together and edited by Confucius, 
551-479 BC, and IS now included among the Sacred Books, 
formmg as it does an impiortant pwrtion of the Confuctan Canon 
These Odes, once over three thousand in number, were reduced 
by Confucius to three hundred and eleven , l^nce they are 
frequently spoken of as “ the Three Hundred ” They treat of 
war and love, of eating and drinking and dancing, of the virtues 
and vices of rulers, and of the misery and happuiess of the people 
Thev are in rhyme Rhvme is essential to Chinese poetry , 
there is no such thing as blank verse Further, the rhymes ot 
the Odes have always been, and are still, the only retogni/ed 
rhymes which can be used by a ( hincse poet, anything else 
being regarded as mere jmgle Poetical licence, however, is 
tolerated , and gre it masters have availed themselves freely 
of Its aid One curious result of this is that whereas in many 
instances two given words may have rhymed, as no doubt they 
did, m the speech of three thousand years .igo, they no longer 
rhyme to the car in the colloquial of to-dav, although still 
at( opted as true and proper rhymes in the composition of \ ersc 

It IS noticeable at once that the Odes arc mostly written m linos 
of lour words, examples ol hues consisting ol any length from a 
single woid to Liglit, though sueh do exist, L»t5mg oompar^tivcly rare 
Ihese luies of four words, generally recognized as the oldest iieasuii 
in ( luneso poetry, ere frequently giouped a^. quatrains, in whicli the 
first, second and fourth hues rhyme but /ery often only the second 
and fourth lints rhyme, and sometimes there are gniups of a laigcr 
number of hner> in which occasional lines art found without any rhyme 
at all A few stray pit ees, as old as many of those iound among the 
Odes, have been handed down and preserved, in wluch the metre 
consists of two lines of tlirct words lollowcd by one line of sevv-n 
words Ihtse time huts ill rhymt , but Hit rhyme changes with 
each succeeding triplet It would be dillieult to persuade the Engli h 
rtadtr that this is i very tffcctivt measure, and one m winch m iny a 
gloomy or patht tie tale has bt eu ttild In ortltr to reahsc how a few 
Chmtse moiiosyll iblts m juxtipo ition ein stir the human heart to 
Its lowest depths, it is necessary to devote some ycais to the study ot 
the 1 vngu igt 

\t the close of the 4th century n c , a dithyrambic measure, 
irrcgulai and wild, was iiituxluctd and ( qoytd tonsideriblc vogue 
It has indeed been freely adopted by numerous poets from lliat H.irlv 
date tlown to the present day but since the 2nd century b c it 
his beta displaced from pre-eminenee by tlie sevtn-word and five- 
word measures which are now, alter much rehnement, the accepted 
standards foi Chinese poetry IJie origin of the seven-word metre 
IS lost ui I emote antiquity the hvx-word metre was elaborated under 
the master lianel of Mvi Shfing, who died 140 jb e Passing over seve.i 
centuries oi growth, we reach the 1 a ig dynasty, a d 618-905, tiie 
most brilliant epoch in the lusLory of Cluuese pex'try These three 
hundred years produceel an uxtraordin inly large number of great 
poets, and an output of verse of almost incredible extent In 1707 
an anthology of the I ang poets was pubhshtil by Impenal order 
it ran to nine bundled Iwoks or sections, and contained over forty- 
eight tJiousand ume hundred >eparaU poems A ceipy of tins work 
IS m tlie Chinese department of the University Library at Cambndge 

It was under the 1 ang dynasty that a certain finality was rwaehtd 
in regard to the strict application of the tones to Chinese verse 
For tilt purposes of poetry, all words in tlic language were rangeel 
under one or the other of two tones, the eten and the oblique, the 
former now including the two even tones, of which prior to the nth 
century there was only one, and tlie latter including the nsing 
sinking and entenng tones of ordinary speech I he incidence of 
these tones, which may be nnighly desenbed as sharps and flats 
finally became fixed, just as tlic incidence of certain feet m Latin 
metres came to be governed by fixed rules thus, reading down- 
ward from nglit to lelt, as m Chinese, a five-word stanza may lun 


Sharp 

Flat 

Hat 

Sharp 

sharp 

flat 

tilt 

sharp 

flat 

sliarp 

fiat 

sharp 

flat 

sharp 

sharp 

flat 

sharp 

flat 

sharp 

fiat 


A seven-woid stanza may run 


Flat 

Sharp 

Sharp 

Flat 

fiat 

sharp 

sharp 

flat 

shaq) 

fiat 

flat 

sharp 

sharp 

flat 

flat 

sliarp 

flat 

shaqi 

flat 

flat 

flat 

sharp 

shaqi 

flat 

sharp 

flat 

sharp 

sharp 


The above art only two metres out of in my but enough perhaps 
to give to any one who will read them with a pause or quasi-caesura, 
as marked by ® m each specimen, a f iir idea ot the rhythmic lilt of 
Cluncse poetry lo tlie iramtd ear, the effect ls must pleasing 
and when tlus scansion, so to speak, is muted with rhyme and choice 
dictum, the result is a vt hiele for verse, artificial no doubt, and 
iliborate, but admirably adapted to the genius of the Chinese 
language Moreover, m the hands of the great pueC. this artificiality 
disappears altogether Lach word seems to slip naturally into its 
place , and so far from h iving been introduced by violence lor the 
ends of prosody, it appe u-s to be tlie very best worel Uiat could have 
lieen chosen, even had there litcii no trammt is ol any kind, so etfect- 
ually is the art ol the jioet concealed by art I roni the long stung 
of names wlueh have shed lustre upon thi gloiious age of Chinese 
poetry, it may sulhe< for the present puipost to mention the follow 
ing, ill <»1 tlie very hrst rank 

Mciig Hao-j in, ad 689-740 failed to succeed at the pubUe 
competitive examinations, and lebrtd to the inoiiutams where he 
led the hfe of a recluse Later on, he obtained an ollicial post 
but he was of a timid uisposition, and once wlicn the emperor 
attracted by Ins farm, lanu to visit lum, he hid lunisell under the 
bed His hiding place was revealed by Wing VV< i i brothii poet 
vvlio was presfiit The Letter, v D 699-750, ill addition to bt 1 ig a 
first rank poet, w is iKo a landscape-painter of great distiiuhon 
He vva further a firm believer m Buddln^m and alttr losing his 
wife and mother, he turned his mountain home into a Bneldhist 
monastery Of all pot ts not one h is made his n ime more widely 
known tlian Li Fo, or Li Lai po, a u 705-762, populaiiy known 
as tlie Banislutl Angtl so heavenly were tlie ptiems he daslied oli, 
always untier the influence of wine He is said to havx met his 
death, after a tip^v frohe, by leaning out of a boat to embrace the 
reflection of the mt>on lulu ad 71--770 is generally ranked 
with Li Po, the two being jointly spoken of as the clnef poets ol their 
age the foimer had indeed oUch a higli ojnnion of his own poetry 
tlrat he presenbetl it for malarial fiver led i chequered and 

wandenng hfe, and died frtim the effects of eating roast beef and 
dnnkmg white wme 61 excess, immeehately after i long fast l*o 
Chn 1, A D 772-846, was a veiy prouhe poet He held several high 
ollicial posts, but found time tor a considi i ible output of some of 
the finest poetry m the linguagc His poems wen collected bv 
Impenil coininaiul and engraved upon tablets ol stone In one 
of them ho .anticipates by eight eentune^s the famous ode by 
Malherbe A Du Ferritr surlamoiidt sa ftlU 

llu 1 uig dynasty witli ill its gloncs had not long passed iwav 
lielore anotlicr impenal house arose, undir whieli pot tr) flonnshetl 
ag un m full vigour 1 he poets of the Sung dynasty ad g6o 12O0 
were many and varied in style but their work, much of it of Ine 
very highest older, was becoming perhaps a trifle more formal and 
pneise I ifc scemetl to be tiken more scriou ly than under the giv 
and pleasure-loving Langs I he long h t of Sung poets includes 
such name's as Ssu-ma Kuang Ou-vang Hsiu am’ Wang \n sluh 
to be mentionetl by and by the fiist two as histonans inel the last 
as political rcfoimor \ still more fiimUar name in populai f»^lima- 
lion 1 that of Su lungpo, a d 1031-1101, partly known for his 
romantic career, now m court favour, now binishtd to th( wilds 
but still me>re renowned as a brilliant poet and writer of fascin itmg 
essays 

The Mongols, a d 1260-1368, who succeeded the bungs, and the 
Mings who followed the Sungs and bring us down to tlie ve ir 644, 
helped iiieieeel especially the Ming" to swell the volume of (.hmese 
verse, but witjiout reaching the high level of the two great poetical 
periods above -mentioned Then came the present av nasty of IManclui 
Tatars, of whom the same tale must be told, in spite of two highly 
eultuxed enqierors Ivang Hsi nul Chien Lung, both of them poets 
and one of them author of i colUction containing no fewer than 
34,050 pieces most of which, it must be said ire but four hue 
stanza-s, of no literary value whatever It may bt stated m this 
coiinejaon that whereas China his never jirodueed an epic in verse 
it IS not true that all Chinese poems ire ej ute short, running onl> to 
ten or a doze n hues at the most Many pieces run to sev oral hundred 
lines though the Chinese jioet does not usually affect length one of 
his highest efforts being the four-hue stanza known as the stop 
short, m which the words stop while the sense goes on ex- 
pmding m the mmd of the rearler by the suggt stive irt of the poet 
The stop-short is the convuse of the cpgra.ni, wluch ends in a 
satisfying turn of thought to which the rest of the eomposition is 
intended to lead up it aims at producing an impression which st) 
far from being final, is merely the prelude to a long series of visions 
and of feelings IJic last of the four lines is called thi surprise 
hnc * but the revelation it gives IS never a complcti on< tlu words 
stop, but the sense goes on Just as m tin pictonil irt of China 
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so m her poetic art is suggestivcne^is the great end and aim of the 
artist Btginners are taught tliat tlie three eauons of verse com- 
position irc lucidity, simplicity and correctness of diction Yet 
some critics have boldly deelired for obscurity of expression, alleging 
that the piqu uicy of a thought is enhanced by iLs skilful conceal 
nient For the louign student, it 1 not necessary to acceiituati 
the obscurity and diffiiulty e\eu oi jioems m which the motive 1 
simple enough I hi constant introduction of classical illusions 
often in the vaguist terms, and the ilmost unlimitid licence as to 
the order ol words offer quite sufficient obstacles to easy and rapid 
compiehcnsion Poetry has been defined by one Chinese writer as 

clothing with words the emotions which surge through the heart 
The clue f moods of the Chinese poet are a pure delight in the varying 
phenomen i of nature , and a boundless sympathy with the woes and 
sufferings of humanity Erotic poetry is not absent, but it is not a 
feature proportionate in e ■..ti nt to the great body of C hincse verse 
it IS always restrained, and never lapses fiom a high level of punty 
and decorum In his love for hill and stream which he peoples 
with genn, and for tree anel flower which he endows with sentient 
souls the Chinese poet is perhaps seen at his very best his views of 
life are somewhat too deeply tinged with melancholy, and often 
loaded with an overwhelming sadness at the doubtful doom of 
human kind In his lighter moods he draws inspuabon, and m his 
darker moods consolation from the wine-cup Hard drinking not 
to say drunkenness, seems to have been universal among Clunese 
poets, ami a considerable amount of talent has been expended upon 
the glorific ition of wine From Taoist, and cspeci illy from Buddhist 
sources, miny poets have obtained glimpses to make them less 
forlorn but it canot be said that there is any definitely religious 
poetry in the Chinese language 

History — One of the labours undertaken bv Confuciui was 
connected with a senes of ancient documents — that is, ancient 
in his day — now passing under a collective title as Shu Ching 
(or Shoo King), and popularl) known as the (anon, or Book, 
of History Mere fragments as some of these documents arc, it 
IS from their pages of unknown date that we CtUi supplement 
the pictures drawn for us m the Odes, of the early civilisation of 
China The work opens with an account of the Icgendarv em- 
peror Yau, who reigned 2 357-3'»55 b c , and was able by virtue 
of an elevated pcrsmality to give pc ice and happiness to his 
“ black-haired ” subjects With the aid of capable astronomers 
he determined the summer and winter solstices, md calculated 
approximately the length of the year, availing himself, as 
required, of the aid of an intercalary month Finallv, after a 
glorious reign, he ceded the throne to a man of the people 
whose onlv claim to distinction was his unwavering practice of 
fih.il pietv Chapter 11 deals with the reign, 2255-2205 nt, 
of this said man, known in histoiy as the emperor bhun In 
accordance with the monotheism of the day, he worshipped God 
m heaven with praver and burnt offerings , he travelled on 
tours of inspection all over his then ( omparativelv narrow 
empire , he established punishments, to be tempered with 
mer(> , he appointed officials to superintend forestry, care of 
animals, religious observances, and musu and he organized a 
system of periodical exammitions for public servants Chapter 
111 IS devoted to details about the (jreat Yu, who reigned 
22oS“2iq7 Bc, having been called to the throne for his 
engineering success in draining the empire of a might) inunda- 
tion which early western writers sought to identify with Noah’s 
Flood Another interesting chapter gives various geographical 
details, and enumerates the articles, gold, silver, copper, iron, 
steel, silken fabrics, feathers, ivorv, hide'* &c , &e , brought m 
under the reign of the Great Yu, as tribute from neighbouring 
countries Other chapters include roval proclamations, speeches 
to troops, announcements of campaigns victonouslv concluded, 
and similar subjects One pcculiarlv interesting document is 
the \nnouncement against Drunkenness, which seems to have 
been for so many centuries i national vice, and then to have 
practually disappeared as such For the past two or three 
hundred vears, drunkenness has alwavs been the exception 
rather than the rule The Announcement, delivered m the 
1 2th century b c , points out that King W en, the founder of the 
Chou dynastv, had washed for wine to be used onlv m connexion 
with sacrifices, and that divine favours had alwavs been liberallv 
showereil upon the people when such a restriction had been 
observed On the other hand, indulgence m strong drink had 
invariably attracted divine vengeance, and the fall and dis 


ruption of states had often been traceable to that cause Even 
on sacrificial occasions, drunkenness is to be condemned 
“ When, however, you high officials and others have done your 
duty in mmistermg to the aged and to your sovereign, you may 
then eat to satiety and drink to elevation ” The Announcemcnl 
winds up with an ancient maxim, “ Do not seek to see vourself 
reflected in water, but in others,” — whose base actions should 
warn you not to commit the same , adding that those who 
after a due interval should be unable to give up intemperate 
haliits would bc put to death It is worth noting, in concluding 
this brief notice of China’s earliest records, that from first to 
last there is no mention whatever of any distant country fiom 
which the “ black-haired people ” may have originally come , 
no vestige of any allusion to any other form of civilization, such 
as that of Babylonia, with its cuneifoim script and baked-clay 
tablets, from which an attempt has been made to derive the 
native-born civilization of China A few odd coincidences 
sum up the chief argument in favour of this now discredited 
theory 

Ihe next step lands us on the confines, though scarcely in the 
domain, of history propeily so called Among his other literary 
labours, Confucius undertook to produce the innals of Aaaala 
1 u, Ills native state and beginning with the year 722 
B c , he carried the reeord down to his death in 470, after state 
which it was continued for a few years presumably by 
Iso-ehiu Ming, the suadovvy aulhoi ol the famous Comment iry, to 
which the text is so deeply indebted for vitality and illumination 
The work of Confucius is known as tlie Chun tniu the Springs and 
\utumns, q d Annals It consists of i varying numlier of brief 
entnes under each year of the reign of each successive ruki ol Lu 
The feudal system, initiated more than four ctutunes puviously, 
and consisting of a number of v issal states owning alkgiiiiee tej a 
central su/eiam state, had alrt idy broken hopelesslv down, so fai 
as allegiance was concerned For some time, the object of cacli 
vassil ruler had been the iggrandizement of his own stite with a 
view either to independence 01 to the hegemony, and the result was 
a state of almost constant warfaic Accordingly, the eitiies in th< 
Chun Chiu refer lirgely to covenants entered into between con- 
tiaeting rulers olficial visits liom one to another of these rulers 
their births and de iths, marriages, invasions of teiiitoiy, bittks 
rehgious ceremonies Ac , interspersed with notices of striking nati ral 
phenomena such as eclipses, comets and cartlujuake , and of im- 
portant national calamities, such as floods, drought aiul f imint 
For instance, Duke W6n became ruler of Lu m 025 u e , and under 
his i^th year 612 11 c , we find twelve entries, of which the following 
are specimens - 

2 In spring m the first month, the men of the CJui State invaded 

our southern border 

3 In summer, on the I-hai day of the fifth month, Pan, Marquis 

of the Chi State , died 

5 In autumn, m the seventh mouth time was i comet, vvlueli 
entered Pei tou in Ursa Majoi) 

g In the ninth month i son of the Duke of (hi murdered his 
lukr 

Entry 5 atfocels the earliest trustworthy instance of a comet in China 
A still eailier comet is recorded in what is known as The Bamboo 
Annals, but the geniuneuess of that work is ehsimted 

It will be readily admitted that the C A un C hhu, written through 
out in the same slvk as the quotations given would scarcely 
enaljlt one to reconstruct in any detail the age it professes to reeoid 
Happily we are in possession of the Tio Chuav, a so called com 
mentarv, presumably by some one nimed Tso, m whie h the bald 
entries in the work of Confucius are separately enlarged uj^on to 
such an extent and with such d amatie brilliancy that our com 
mentary reads more like a prose epic than a treatise consisting of i 
systematic sc lies of comments or annotations on the text of a literary 
woik Under its guidance we can follow the intrigues, the alliances, 
the treachciics the ruptures of the jealous states which constituteel 
feudal China in its picture pages we can see, as it vveic with our 
own eyes assassinations battles heroic deeds, flights, pursuits and 
the sufferings of the vanquished from the retribution exacted bv' 
the victors Numerous wist and witty sayings are scattcicel through 
out the work, many of which are in current use at the piesent day 

History as understood in Europe and the west began in China with 
the appeaianct of a remarkable man bsu ina Ch icn, who flouiished 
1 15-87 B c , was the son of m hereditary Cirand Astrologer 
also an eager student of history and the actu d planner of . . 

the great work so successfully carried out aftt r his death „ * 'V 
By the time he was ten years of age, ‘isu ma Ch len w as 
already well advanced with his studies and at twenty he set forth 
on a round of travel which earned him to all parts of the empire 
Entering the pubhc service, he was employed upon a mission of 
insjiei tion to the newly conquered regions of Ssuchuan and Yunnan 
in no B e his father died, and he stepped into the post of grand 
astrologer Aftei devoting some time and energy to the reformation 
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of the calendar, he took up the work which had been begun by hib 
father and which was ultimately given to the world as the Shth Chi, 
or Historical Record This was arranged under five great headings, 
namely, (i) Annals of Imperial Reigns, (2) Chronological Tables, (3) 
Monographs, (4) Annals of Vassal Princes, and (5) Biographies 
The Historical Record begins with the so called Yellow Emperor, 
who IS said to have come to the throne 2698 u c and to have reigned 
a hundred years Four other emperors are given, as belonging to 
this period, among whom we find Yao and Shun, already mentioned 
It was China s Golden Age, when rulers and ruled were virtuous alike, 
and all was peace and prospeiity It is discreetly handled in a few 
pages by Ssu-ma Chien, who passes on to the somewhat firmer liut 
still doubtful ground of the early dynasties Not, however, until the 
Chou dynasty, 1122-255 b f , had held sway for some three hundred 
years can we be said to have reached a point at which history begins 
to separate itself definitely from legend In fact, it is only from the 
8th century before Christ that any trustworthy record can be safely 
dated With the 3rd century before Christ, we arc introduced to one 
of the feudal princes whose military genius enabkd him to destroy 
beyond hope of revival the feudal system which had eiulured for 
eight hundred years, and to make himself mash r of the whole of the 
China of those days In 221 b c he proclaimed himself the ‘ First 
Empei or,” a title by which he has ever since been known 
Everything, including literature was to begin with his 
reign and acting on the advice of his prime minister, h» 
issued an order for the burning of all books, with the excep 
tion only of works relating to medicine divination iml agriculturt 
1 hose who wished to study 1 iw were rtfeiud for oial teaching to 
such as had already qualified m that piofcssion lo carry out the 
scheme cffectivi ly the First Emperor made a point of cximimng 
every day about 120 lb weight of books in order lo get rid of such 
as he considerc d lo b( useless and he fuither appomti d a number of 
insjicclois to sec that his ordeis were eairuel out Ihc result w is 
that about four hundred and sixty scholars were jnit lo death for 
having disobtyed the imperial command, while miny oth<is were 
banishid for life this incident is known as the Burning of the 
Books , and there is little doubt tint, but for the devotion of the 
literati, Chinese litcratuic would have had to make i fresh start in 
212 n c As it was, books weie bricked up in w ills and otherwise 
widely concealed in the hope that the stoim would l>low over and 
this was actu illy the case when the Chin (Isin) elvmastv (ollapseel 
and the House of Han took its place in 200 b e 1 he Confucian books 
were subsequently recovered from their hiding places together with 
many othe- works, the loss of w Inch it is difficult now to conte mplate 
Unfortunately, however, a stimulus was provided not forthe recove ry 
but for the manufacture of vvi dings the previous existence of which 
coulfl be gathered either from traelition or fiom notices m the various 
works which had survived Forgery bccimc the order of the elav 
and the modern student is confronted with a consider iblc volume of 
literature which has to be classified as genuine , doubtful, or spurious, 
according to the merits of each case To the first class belongs the 
bulk, but not all, of the Confucian Canon to the third must be 
relegated such books as the fao T6 Chins; to be mentioned latci on 
Ssu ma Chicn, dying m 87 b c deals of course only with the 
opening reigns of the Han dynasty with which he brings to a close 
the first great division of his history fhe second division consists of 
chronological tables the third, of eight monographs on the following 
topics (i) Rites and Ceremonies (2) Music, (3) Natural Philosojihy 
(4) The Calendar, (5) Astronomy, (6) Religion, (7) Water ways and 
(8) Commerce On these eight a few re marks may not be out of 
place (i) The Chinese seem to have been m possession from vtrv 
e ai ly ages, of a systematic code of ceremonial oDservances so that it 
IS no surprise to find the subject mclueled, ami taking an important 
place, m Ssu-ma Chicn’s work The / t Cht, or Book of Rites, which 
now forms part of the Confucian Canon, is however a comparatively 
modern compilation, dating only from the ist century b c (2) The 
extraordinary similarities between the Chinese and Pythagorean 
systems of music force the conclusion that one of these must ncces 
sarily have been derived from the other Tlie Jesuit Fathers jumped 
to the conclusion that the Greeks borrowed their art from the Chincsi 
but it IS now common know ledge that the Chinese scale did not exist 
in China until two centuric s after its appearance in Greece The fact 
IS that the ancient Chinese works on music perished at the Burning 
of the Books and we are told that by the middle of the 2nd century 
B c the hereditary Court music master was altogether ignorant of 
his art What wc may call modern Chinese music reached China 
through Bactna, a Greek kingdom, founded by Diodotus in 256 B c , 
with which intercourse had been established by the Chinese at an 
early date (3) The term Natural Philosophy can only be anpliid 
by courtesy to this essay, which deals with twelve bamboo tunes of 
varying lengths by means of which, coupled with the twenty eight 
zodiacal constellations and with certain calendaric accords, divine 
communication is established with the influences of the five elements 
and the points of the compass corresponding with the eight winds 
(4) In this connexion, it is worth noting that m 104 b c the Chinese 
first adopted a cycle of nineteen years a period which exactly brings 
together the solar and the lunar years , and fuither that this veiy 
cycle is said to have been introduced by Meton, 5th century u c , 
and was adopted at Athens about 330 b c , probably reaching China, 
via Bactna, some two centuries afterwards (5) This chapter deals 


specially with the sun, moon and fiv'e planets which irc supjKiscd to 
aid in the divine government of mankind (6) Refers to the solemn 
sacrifices to Heaven and Earth, as performed by t'lc emperor upon 
the summit of Mt 1 ai in Shan tung (7) Refers to the n anag< ment 
of the Hoang Ho, or Yellow iivcr, so often spoken of as China s 
borrow,’ and also of the numerous c inals with which the empire is 
intersected (8) Ihis chapter, which tieats of the circulation of 
money, and its function in the Chinese theory of political economy, 
is based upon the establishment in no b c of cirtain officials whose 
busine*3s it was to regularize commerce It was Ihtir duly lo buy up 
the chief necessaries of life wlun abundant and when juiciswcre in 
consequence low, and to offer these for sale when there was i shortage 
and when prices would olhirwise have risen unduly Thus it was 
hopetl that a stability m commercial transactions would be alt iin< d 
lo the great advantage of the pcopk fhe fourth division of Hu 
Shth Cht IS devoted to the annals of the reigns of vassal primes to 
be read in connexion with the imjienal annals of tne first elivision 
The final division, which is in nuny ways the most interesting of all 
gives biographical notices of eminent eir notorious men and women, 
from the earliest ages downwards and enables us lo draw conclusions 
at which otherwise it would have been impossible to arrive Con 
fucius and Mencius for instance, stand out as real personages who 
actually played a pirl in Chinas history while all we can gatlier 
from the short life of Lao fzu a part of which reads like an inter 
polation by another hand is that he was a moic or less legendaiv 
inehvidual, whose very existence at the date usually assigned to 
him 7th and <>tli centuries uc is altogether doubtful Scattered 
among these biogriphies irc a few notices of frontier nations eg 
of the terrible nomads known as the Hsiung nu whose identitv with 
the Huns has now been placed beyonei a doubt 

Ssu nia Chicn’s great woik on winch lie laboured for so manv 
years and which ran to five hiiiidicd ind Iwentv six tlioiisand live 
liundrtd words has been described somewhat at length fur th< 
following reason It has been accepted is the model for all subse 
(juent dynastic histoaes of which twentv four have now been pub 
lislied, the whole being produced in 1 747 in a uniform edition bound 
up (m the Cambridge I ibrary) in two bundled ind nineteen large 
volumes Each dynasty has found its historian 111 the dymstv 
which supplanted it and each dynastic In^'toiv is notable for the 
extreme fairness willi which the coiicjuerors have dealt with tin 
vanquished, accepting without demur such records of their prede 
cessors as were avail ihlc from ofhcial sources 1 he 1 ang djinstv 
A D bi<S 90(>, oilers in one sense a curious exception to the generil 
rule It jiossesses two histone^ both included in the above senes 
The fiist of these now known as the Old Tang History, was ultimately 
set iside IS inaccurate aiiel inadeciuatc and a New TangHislotv was 
compiled by Ou yang Hsiu i distinguished scholar, poet and states 
min of the iith centiirv Nevertheless in all cases the sehenie of 
the dynastic history has with certain modifications been that which 
[ was initiated in the ist century B c by bsu ma Chien 
' The output of histoiv, however, docs not begin and end with the 
voluminous records above leferred to, one of which it should be 
mentioned, was in great part the woik of a woman 
History has always been a fav oui ite studv w ith the Chinese , 
and innumerable histones of a non oflicial character, long * 

and short complete and paitial, political and constitu- * 
tional, have been showered from age to age upon the Chinese reading 
world bpacc would fail for the mere mention of a tithe of such 
works but there is one which stands out among the rest and is 
especially enshrined in the hearts of the Chmesc people This is the 
rung Chun, or Mirror of History, so called because to vievi 
antiquity as though in a mirror is an aid in the administration of 
government ’ It was the work of a statesman of the nth century, 
whose name by a coincidence was Ssu ma Kuang He had been 
forced to retire from office, and spent nearly all the last sixteen ya ars 
of his life in histoncal research The Mirror of History embraces a 
periotl from the 5th century h e down to a d 900 It is written in a 
picturesque style but the arrangement was found to bt unsuiteel to 
the systematic stuely of history Accordinglv it was subjected to 
revision, anel was to a great extent reconstructed by Chu Hsi th* 
famous commentator who flourished ad iijo-1200 and whose 
work IS now regardoel as tlu standard history of China 

Biography — In regard to hiogripln , the student is by no 
means limited to the dynastic histones Many huge biographical 
collections have been compiled and published by private in- 
dividuals, and many lives of the same personages have often 
been written from different points of view There is nothing 
very much by which a Chinese biography can be distinguished 
from biographies produced in other parts of the world The 
Chinese writer always begins with the plate of birth but he is 
not so particular about the year, sometimes leaving that to be 
gathered from the date of death taken in connexion with the age 
which the person may have attained Some allusion is usually 
made to ancestry, and the steps of an official career, upward by 
promotion or downward bv ilisgrace, are also carefully noted 
Geography aixd Travel — Fliere is a considerable volume of 

M 8 
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Chinese literature whuh comes under this head, but if we 
exclude certain brief notices of foreign countries, there remains 
nothing in the way of general geography which had been produced 
prior tX) the arrival of the Jesuit Fathers at the close of the i6tb 
century Up to that penod geography meant the topography 
of tlic Chinei>e empire , and of topographical records there is 
a very large and valuable collection Every prefecture and 
department, some eighteen hundred m all, has each its own 
particular topography, compiled from records and from tradition 
with a fullness that leaves nothing to be desired The buildings, 
bridges, monuments of an haeological interest, &c, m each 
district, are all carefully inserted, side by side with biographical 
and other local details, always of interest to residents and often 
to the outside public An extensive general geography of the 
empire was last published in 1745 , and this was followed by a 
chronoli^cal geography in 1794 

ITie Chinese have always been fond of travel, and hosts of 
travellers have pubhshed notices, more or less extensive, of the 
PatMea P^-fts of Uie empire, and even of adjacent 

nations, which they visited either as private individuals 
or, in the former rase, as officials proceeding to distant posts 
With Buddhism rime the desire to see the country which was 
the home of Uxe Buddha, and several important pilgrimages 
were undertaken with a view to bnng back images and sacred 
writings to China On siuh a journey the Buddhist priest, Fa 
Hsien, started m a D 399 , and after practically walking the 
whole way from central ( lima, across the desert of Gobi, on to 
Khoten, and across the Hindu Kush into India, he visited many 
of the chief cities of India, until at length reaching Calcutta he 
took ship, and after a most adventurous voyage, in the course 
of wlucli he remained two jears m (e^lon, he finally arrived 
safely, in ad 414, with all his books, pictures, and images, at 
a spot on the coast of Shantung, near the modem German port 
of Kiao-chow 

Anotlier of these adventurous priests was llsuan Tsang 
(wrongly. Yuan Chwang), who left China on a similar mission in 
639, and returned m 645, bringing with him six 
Tmo# hundred and fiftv -seven Buddhist books, besides m my 
images and pictures, and one hundred and fifty relics 
He spent the rest of his life in translating, with the help of other 
learned priests, these books into Chinese, and completed m 648 
the important record of his own travels, known as the Record of 
Western Countries 

Philosophy -Even tlie briefest resume of Chinese philosophical 
literature must necessarily include the name of Lao fzQ, al- 
LaoTaik. above, and his personality are 

both matters of the vaguest conjecture A number of 
his sayings, scattered over the works of early writers, have been 
pieced together, with the addition of much incomprehensible 
jargon, and the whole h is been given to the world as the work 
of Lao TzQ I imself, said to be of the 6Lh century b c , under 
the title of tlie Too Te Chtng The mternaJ evidence against this 
book is overwhelming , e g one quotation has been detached 
from the writer who preserved it, with part of that writer’s 
text clmging to it —of course by an oversight Further, such a 
treatise is never mentioned m Chmt si literature until some time 
after the Burning of the Books, that is, about four centuries 
after its alleged first appearance Still, after due expurgation, it 
forms an almost complete collection of such apophthegms of I ao 
1 zQ as have come down to us, from which the reader can learn 
that tlie author taught the great doctrine of Inaction— Do 
nothuig, and all things will be done Also, that Lao Tzu 
anticipated the Christian doctrine of returning good for evil, a 
sentiment which was highly reprobated by the practical mind 
of Confucius, who declared that evil should be met by justice 
Among the more picturesque of his utterances are such paradoxes 
as, “ He who knows how to shut, uses no liolts , yet you cannot 
open He who knows how to bind uses no ropes , yet you cannot 
untie”, ” The weak overcomes the strong , the soft overcomes 
the hard,” &c 

These, and many similar subtleties of b{x,eth, seem to have fired 
the imagination of Chuang Tzu, 4th and ^rd centunea b c , with the 


result that he put much time and energy mto the glorification of I410 
Tzu and lus doctrines Possessed of a biilhant and a master of 
irony, Chuang Tzu attacked the schools of Confucius and 
Mo Tf (see Mow) with so much dialectic skill that the 
ablest scholars of the age weie unable to refute his 
destructive criticisms His pages abound in quaint anecdotes and 
allegorical instances, arising as it were spontaneously out of the 
questions handled, and imparting a lively interest to points whieh 
might otherwise have seemed dusty and dull He was an idealist 
with all the idealist s hatred of a utilitarian system, and a mystic 
with all the mystic s contempt for a life of mere external activity 
Only thirty three chapters of his work now remain, though so many 
as fifty three arc known to have lx?en still extant in tlie ^rd century , 
and even of these, several complete chapters are spurious, while m 
others it is comparatively easy to detect litre and there the hand of 
the interpolator What remains, however, after all reductions, has 
been enough to secure a labtmg place for Chuang Tzu as the most 
original of China's philosophical writers His book is of course under 
the ban of heterodoxy, m common w ith all thouglit opposed to the 
Cenfucian teachmgs His views as mystic, idealist, moralist and 
social reformer have no w eiglit w ith the aspiiant who has his way to 
make m official life , but they arc a delight, and even a consolation, to 
many of the older men, who have no longer anything to gain or to lose 
Confucius 551-470 B c , who imagined that his Annals of the I u 
State would give him immortality, has always been much more 
widely appreciated as a moralist than as an histonan f , 
His talks with his disciples and with others have been »*• 

preserved for us, togethei with some details of his jitrsonal and 
private life and the \olumc m which these art colkittd forms one 
of the Four Books of the Confucian Canon btarting from the 
axiomalie dodaration that man is boin good and only becomes evil 
by his tnvironmcnt, he takes filial piety and duty to one s neighbour 
as his chief tlicmes, often illustrating his arguments with almost 
Johnsonian emphasis He cherished a shadowy belief in a Cod, but 
not in a future state of reward or pumshit eiit for gocid or evil actions 
m this world He rather taught men to be virtuous for virtiu 's sake 
The discourses of Mencius, who followed Confucius after an interval 
of a hundred yeais, 372-289 b c , form another of the lour Books, 
the rcmaming two of which are short philosophical „ . 

treatises, usually asenbecl to a grandson of Confucius ® 
Mencius elevotocl his lift to elucidating and expanding the teachings 
of the Master and it is no doubt due to him that the Confucian 
doctiincs obtamed so wide a vogue But he himself w'as more a 
pohtician amt an economist (see below) than a simple prcaclier of 
morality , £Uid hence it is that the Chinese people have aecordeci to 
him the title of The Second Sage He ls consuU red to have „ 
effectually ' snuffed out " the heterodox school of Mo Ti, ' 

a philosopher of the 5th and 4th centum s Be who propoundoel a 
doetrine of ‘ univeisal love ’ as the propel foundation for organized 
sotacly, arguing that under such a system all the calamities that men 
bnng upon one another would altogether disappear, and the Golden 
Age would be renewed At the same tune Menuus exposed 
the fallacies of the speculations of Yang Chu, 4th century * 

B e , who founded a school of ethical egoism as opj oscrl to the 
exaggerated altiuism of Mo Ti According to Menems, Yang Clni 
would not ha\e ported with one hair of his body to save the whole 
world, whereas Mo Ti would have saciificed all Another eaily 
philosopher is Hsun Tzu, 3rd century B c lie main- 
tamed, in opposition to Mencius, w ho upheld the Confucian 
dogma, and m conformity with Chiislian doc time, that the nature 
of man at lus birth is ev il, and that this condition can only be changed 
by effluent moral traiumg Then came Icang Ilsiung, 53-18 b c , 
who projioundcd an ethiem entenon midw ay between the „ 
rival positions insisted on by Menuus and Hsim. Tzu, 
teaching that the nature of man at birth is neither good * 

nor evd, but a mixture of both, and that development m either 
direction depends wholly upon eireumstances 

There is a voluminous and interesting work, of doubtful age, which 
passes nndij th( title of llxuii-nan Tzu, or the Philosopher of Iluai- 
nctn It is attributed to I ui An, prince of Huai nan, who 
died I2Z B c , and who is further said to have written on 
alchemy but alchemy was scarcely known in China at 
tlie date of his death, being introduced about tliat time from Greece 
The author, whoever ho may have been, poses as a disciple of Lao 
Tzu but the speculations of Lao Tzu, as glorified by Chuang Tzu, 
were then rapidly sinking into vulgar efforts to discover the elixir of 
life It IS very difficult m many cases of tlus kind to decide what 
books are» and what booirs are not, partial or < omplete forgci ics 
In the present instance, the aid of the Shuo ff in, a dictionary of the 
1st century a d (see below), may be mvoked, but not m quite so 
satisfactoxy a sense as that m which it will be seen lower down to 
have lieen applied to the Too 7 6 CAing The Shm Win contains a 
quotation saia to be taken from Uuax-nan Tzu , but tlxat quotation 
cannot be found m the work under consideration It may be argued 
that the words in question may have been taken from another work 
by the same author , but if so, it becomes difficult to beheve that 
a book, more than two hundred years old, from which the author 
of the Shuo Wen quoted, should have been allowed to perish 
wnthout leaving any trace behind China has produced its Bentleys 
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111 considerable numbers but almost all of them have given their 
attention to teKtual criticism of the Confiician Canon, and few have 
condescended to examine critically the w 01 Its of heterodox writt i s 
Ihe foreign student therefore finds himself faced with many knotty 
points he is entire ly unable to solve 

Of Wang Chung, a speculative and materialistic philosopher, 
A I) 27-97, banned by the orthodox for his attacks on Confucius 
^ and Mencius, only one woik has survived It consists 

C^uar eighty-four essays on such topics as the nature of 

^ things, destiny, divination, death, g^iosts, poisons, 
miracles, criticisms of Confucius and Mencius, exaggeration, sacrifice 
and exorcism According to Wang Chung, man, endowed at birth 
sometimes with a good and sometimes with an evil nature, is mformed 
with a vital fluid, which resides in the blood and is nourished by 
eating and dnnkmg, its two functions being to animate the body 
and l«ep m order the mmd It is the source of all sensation, passing 
through the blood like a wave When it reaches the eyes, eais and 
mouth, the result is sight, hcarmg and speech respectively Disturb- 
ance of the vital fluid kails to msanity Without the fluid, the body 
cannot be mamtained without tlio body, the fluid losi s its vitality 
iherefore, argues Wang Chung, when the body perishis and the 
fluid loses its vitality, each being dependent on the other, there 
remains nothing for immortality in a life beyond the grave Chosts 
ho held to be the hall iic mat lans of disordered minds and miracles to 
be natural phenomena capable of simple explanations His indict- 
ments of Confucius and Mencius are not of a serious character, 
though, as regards the former, it must be borne in mmd that the 
Chinese people will not suffer the faintest a~spersion on the fair fame 
of their great bagt It is related in the Lun YU that Confucius paid 
a visit to the notoriously immoral wife of one of the feudal nobles, 
and that a certain disciple was disnk ased ' m conscqiu nee, wht rc- 
upon the Master swore saying. If I have done iny wrong, may the 
sky fall and crush me I ' Wang Ch ung ixiints out Ih it the form of 
oath adopted by Confucius is unsatisfactory and fads to carry con 
vKtion Had he saiil, May I be struck dead by lightning f ” his 
sincerity would have been more powerfully attested, because people 
art often struck dead by lightning whereas the fall of the sky is 
too remote \ contingency, such a thing nicer liaving been known to 
happen within the nu mory of man As to Mencius, there is a passage 
m his works which states tliat a thread of predestination inns 
through all human life, and tliat those who accommodate the mselves 
will come off better in the end than those who try to oppose it is m 
fact a statement of the ovk wip p-bpov jinneiple On this Wang 
Ch ung remarks that the will of (Fod is consequently made to depend 
on human actions and he further strengthens Ins objection by 
showing that the best men have often fared woist hor instance, 
Confucius never became emperor Pi Kan, the patiiot, was dis- 
embowelled the bold and faithful disciple, Izii 1 u, was chopped 
into small pieces 

But the tale of Chinese philosophers is a long one It is a depart- 
ment of literature m whicfi the leading scholars of all ages have 
Bank f *"o^*^*y something to say The great Chu Hsi, 

Cbaarn raoo, whosi fame is eliiefly jieihaps that of a 

^ commentator tind whoso monument is his uniform 
exegesis of the Coiifucian Canon, wis also a voltimmous writer on 
philosophy He took a hand m the mystery which surrounds the 
/ CInng (or Yth Ki>ig), generally known as the Book of Changes, 
which IS held by some to be the oldest Chinese work and winch forms 
part of the Confucian Canon It is iscnlied to King W§n the virtual 
founder of the Chou dynasty, 1132 -240 n c , whose son liecame the 
first sovereign and posthumously rustd his father to kingly rank 
It contains a fanciful system of divination, deduced originally from 
eight diagrams consisting of tiiplet combinations of a hue and a 
broken hne,eith£roncof which is necessarily repeateil twice,and 111 two 
cases three times, in the same combmaPon I bus there may be three 
lines “, or three broken lints and other such combinations 
as and Confucius declared that he would like to give another 
fifty years to the elucidation of this pu/zlmg tixt Shao Yung, 
A u 1011-1077, sought the kiy m numbers , Ch^ig I , a n 10^3- 
1 107, in the eternal fitness of things But Chu Hsi alone, says a 
writer of the 17th century, was able to pierce through the meaning 
and appropn.ito the thoughts of the inspireel man who composed it ’ 
No foreigner, however, his baen able quite to understind what Chu 
Hsi difl make of it, and several h ive gone so far as to set all nabve 
interpretations aside m favour of their own Thus, the T Ching liis 
bet n discovered by one to be a ealend ir of the lunar year by another, 
to contain a system of phallic worslup , and by a tlurd, to be a 
vocabulaiy of the language of a tribe, whose very existence had to be 
postulalcil for the purpose 

Political Economy — This dopirtment of literature has been by no 
means neglected by Chinese writers So early as the 7th century b c 
^ we find Kuan Chuug, the prime minister of the Ch 1 state 

Cbuar devoting his attention to economic problems, and thereby 
making tint state the wealthiest and the strongest of all 
the feudal kingdoms Beginning life as a merchant, he passed into 
the public servace, and left behind him at death a large work, parts 
of wluch, as we now possess it, may possibly have come direct from 
his own hand, the remainder being written up at a later date m 
accordance with the pnnciples he inculcated His uh al State was 
divided into twenty-one parts, fifteen of which were allotted to 


officials and agneulturists, and six to manufactunrs and traders 
His great idea wa> to make his own state self-contained and 
accordingly he fosteicd ognculture in order to lie independent in 
time of war, and mamifaetures in order to increase his countiy 7 
wealth m time of pi act He held that a purely agricultural popula- 
tion would always remim {xior wliih a purely manufacturing 
population would risk having its suppliis of raw material cut off in 
time of war He wannly eueouragtd free imports as a means of 
enriching liis countrymen, trusting to their ability, under thesi 
conditions, to hold their own against foreign competition He pro- 
tected capital, m the sense that he considered eapitahsls to bo 
necessary for the development of commerce m time of peace, and 
for the protection of the state m time of war 

Mencius (see abovt) was m favour of heavily taxing merchants 
who tried to engross for the purpose of regrating, that is, to buv up 
wholesale for the purpose of retailing at monopoly prices he was m 
fact opposed to all trusts and comers m trade He was in favour of a 
tax to fx; imposed upon such persons as were mere consumers, hving 
upon properly which had been amassed by others and doing no work 
themselvis No tax, however, was to be exacted from projierty- 
owners who contributed by their personal efforts to the general 
welfare of the community lh< ob]< ct of the tax was not rtvenut, 
but the prevention of nlleniss with its attendant evil conseqmnees 
to the state 

Wang An-shili the Reformer or Innovator, as he has bun calkd, 
flounslud A o 102 i-io8b In 1060 he was appointed state councillor 
and forthwilh entered ujion a senes of startling refoims 
which have given him i unupio position m the annals of 
China He established a state monopoly m commerce 
uneler wluch the produce of a district was to lie useil lir^t for flu 
payment of taxes, tlien for the direct use of the distiict itself ind 
the remainder wis to be purchased by the government it a cheap 
rate, cither to be helel until lhtr'» was a rise i.i pnn or to lx trails 
ported to some other ibstrict m need of it 1 he people were to proli t 
by fixity of prices and c*se ipe from further taxation and the gov ern- 
ment, by the levenue accruing in the process c>f aimmistration 
There was also to be a system of state advances to cultivators of 
land not m< re ly to the needy, but to all alike The loan w is to lx 
compulsory, ind interest wis to be paid on it at thi rite of 2 f’u jirr 
month The soil w is to lie divided into eejual are is and taxed leroid- 
mg to its firtility m each case, without leference to tht numlier of 
inhabitants cont lined in each area All these, and othir important 
reforms failed to find favoui with a ngidly e itiscrvative people iiul 
Wang An-shih lived longenoiigh to see the whole of his jHihcy reversed 

Military IVyiters — Not mueli, relatively speaking has b< en writti n 
by the Chinesi on war in general, strategy or tactics Ihere is, 


Sun-TxO 


however, one v< ry itin likable work which has come down 
to us from th< 6th century d c , as to the genuineness of 
which there now seems to be no reasonable doubt A biographical 
notice of the author, bun Wu, is given m the S/«A Cfu (see above), 
from which we le irn that he knew how to handle an army, and was 
hnally appomtid C tneral His work, entitled the Irl of liar, is a 
short treatise in thirteen chapters, under the followii g headings 
I-aying Plans, Waging War, Attack by Stratagem, 1 actie U 
Dispositions, Energy' Weik Points and Strong Maiimuvr- 
ing'' Varhition tif Ta< tics," The Army on the March Ttmm 
llie Nine Situations Ihe Attack by hire, and The Lse of 
Spies Although the \v irfaie of Sun Wu s day was the warfare of 
bow ind arrow, of irmouied ihaiiots and pusli of pike certain 
principles inseiiirably asset 1 it cd with successful issue will lie found 
enunciated in his work Professor Mack ill, in his Latin Literature 
(p 86), declares tliat Varro s Imagines wis the first instincc in 
history of the publication of an illustrated bool But reference to 
till Art Section of the history of thi Westi rn Han dvnasty, 306 b e - 
A D 25, will disclose the title of fifteen or sixteen illustTaled books, 
one of which is Sun Wu s Irt of IVar 

Agriculture — In spite of the high place accorded to igninlturists 
wlio rank second only to olfiti ils and before artisans and traders 
ind in spite of the assiduity with which agriculture has been practised 
m all iges, securing immunity from slaughter for the plouglnng ox - 
what agn< iiltural hteiature the ( hmese possess may said to belong 
entirely to modem times ClifnEiioftlu iithcentun ad was the 
author of a small work m three parts dealing with agiiculture eittlc- 
brecding and silkwonns respectively There is al o a well-known 
work by an artist of the early 13th century with foity-six woodcuts 
illustrating the various operations of agnculturv and weavang I his 
book was repnntcd under the emperor Kang Hsi 1662-1723, ind 
new ilhistrations with exiellent jierspectiv'e were provided by Chiao 
Piiig-ch^n, an irtist who h id adopted foreign methods as introduceil 
by the famous Jesuit, Matteo Ricci 1 he standard work on agricul- 
ture, entitled Nuttg C h£iiq Chuan ^hu, was compiled by ^ 

Hsu Kuang ch'i 1562-1631, generally regarded as the 
only influential member of the mandannate who has ever qi,i' 
become i convert to Christianity It is m sixty sections, 
the first three of which are devoted to classic d references Then 
follow two sections on the division of land six on the processes ol 
I husbandry, nine on hydraulics, four on agricultural implements 
SIX on planting, six on rearing silkworms, four on trees, one on 
breeding animals, one on food and eighteen on prov ision against a 
time of scarcity 
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Mtihiine and Therapeutics — Ihc oldest of the irnumerablc 
medual \\orks of all descriptions witli which Cluna has been flooded 
from time immemorial is a treatise which has been credited to the 
Yellow Emperor (see above), 2698-2 598 b c It is entitled PlatnQues- 
Uons of the Yellow Emperor, or Sm IV^n for short, and takes the form of 
questions put by the emperor and answered by Lari Chi, a minister, 
who was himself author of the Net Ching, a medical work no longer m 
exi fence Without accepting tlie popular attribution of the Sm 
W^ti, it IS most probable that it is a very old book, dating back to 
several centuries before Christ and containing traditional lore of a 
still more remote period flu same may be said of certain works 
on cautery and acupuncture, both of which are still practised b> 
Chinese doctors and also of works on the pulse, the venations of 
which have been classihed and allocated with a minuteness hardlv 
credible Special treatises on fevers, skin-chseases, diseases of the 
feet, eyes, heart, A.C , are to be found in great quantities, as well as 
\cttrmary treatises on the treatment of diseases of the horse and 
the domestic buffalo liut in the whole range of Chinese medical 
literature there is nothing which can approach the Pin Tsao, or 
Pin Ta ao Medica, sometimes called the Herbal, a title {t e 

Pin Ts ao) winch seems to have lM:longed to some Ixuik of 
the kind in pn-lustoric ages Ihc work under consideration was 
compiled by Li Sbih-chfin, who completed lus task in 1578 after 
twtnty-six years labour No fewer than eighteen hundicd and 
ninety-two species of drugs, animal, vegetable and mineral, are <lealt 
with, arrange d undt r sixty-tw o classes in sixteen divisions and eight 
thousand one hundred and sixty prescriptions arc given in con- 
nexion with the various cntius Flu authoi jirofesses to quote fioni 
thf original Pin Tsao, above mentioned and we obtain from lus 
exti lets an insight into some curious details It appears that fonnerly 
the number of rt cognized drugs w is three hundred and sixty-hve in 
ill corresponding with the days of the year One hundred and 
twinty of these wcic called sovt reigns (cf a sovereign prescription) 
ind were regarded as entirely bcnificial to health, taken m any 
quantity or for any time Another similar number were called 
mimskrs , some of these were poisonous, and all had to be used with 
discretion The remaining one hundred and twenty-five wen 
agents all very poisonous, but able to cure disc uses if not taken m 
over-doses The modern Pin 1 s ao, in its sixteen div isions, <lcals with 
drugs classed under water, lire, earth, minerals, herbs, grain, veget- 
ables, fruit, trees, clothes and utensils, insects, fishes, erustacea, 
birds be ists and man In each case the piopcr nairu of the drug is 
first given, followed by its explanation, solution of doubtful points, 
correetioii of errors, means of identification by taste, use in prescrip- 
tions, &c The work is fully illustrated, and there is in index to the 
various medicines, classed according to the complaints lor which they 
lie used 

Divination, &-c — The practice of divination is of very ancient 
(1 ite m China, traceabl", it has been suggested, back to the Canon of 
Changes (see above), which is commonly used by the lettered classes 
for that purpose A vanety of other methods, the chief of which is 
a trology, have also been adopted, and have yielded a coiisideiable 
bulk of liter iturc Even the ofiTicially-publishexl almanacs still mark 
ctrt iin days as suitable for certain undertakings, while other days are 
marked 111 tht opposite strisc Ihe spirit of Zadkiel pervades the 
Chinese empire In like manner, geomancy is a subject on which 
many volumes liave been written and the same applies to the 
pseudo sciences of palmistry, physiognomy, alchemy (introduced 
Irom Creek sources) and others 

Painting — Calligraphy, in the eyes of the Chinese, is just as much 
a fine art as painting , the two are, in fact, considereil to have come 
into existence together, but as might be expected the latter occupies 
the larger space in Chinese literature, and forms the subject of 
numerous extensive works One of the most important of these is 
the Hsuan Ho Hua Pu, the author of which is unknown It contains 
information concerning two hundred and thirty-one painters and the 
titles of SIX thousand one hundred and ninety-two of thei*- pictures, 
all in the imperial collection during the dynastic period HsUan Ho, 
A D 1119-1126, from which the titU is derived The artists are 
classified under one of the following ten headings, supposed to 
represent the hue in which each particularly excelled Rehgion, 
Human Figures, Buildings, Barbarians (including their Animals), 
Dragons and Fishes, Landscape, Animals, Flowers and Birds, The 
Bamboo, Vegetables and Fruits 

Music — Till literature of music docs not go back to a remote period 
The Canon of Music, which was formerly included in the Coiifucian 
Canon, has been lost for many centuries ind the works now avail- 
able, exclusive of entries in the dynastic histones, are not older than 
the gth century A d , to which date may be assigned the Chieh Ku 
Lu, a treatise on the deerskin drum, said to have been introduced into 
China from central Asia, and evidently of Scytluan origin Ihere are 
St v( ral important works of the i6th ind 17th centuries, in which the 
history and theory of music art fully discusstd, and illustrations of 
instruments are given, with measurements in each case, and the 
special notation required 

Miscellaneous — Under this head may be grouped a vast number 
of works, many of them exhaustive, on such topics as archaeology, 
seals (engraved), numismatics, pottery, ink (the miscalled ‘Indian ), 
mirrors, precious stones, tea, wine, chess, wit and humour, 
even cookery, &c There is, indeed, hardly any subject, within 
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icasoiiablc hmits, which docs not find some corner in Chinese 
hterature 

Collections — Reprints of miscellaneous books and pamphlets in a 
uniform edition, the whole forming a library, has long been a 
favourite means of disseminating useful (and other) ^ , 
mfonnation Of these, the Lung Wet Pi SAit may be taken 
as a specimen In bulk it would be about the equivalent ^ 
of twenty volumes, 8vo, of four hundrwi pages to each Among its 
contents we find the following A hand wok qf phraseology, with 
explanations a short account of fabulous regions to the N , S F 
and W , note s on the plants and trees of southern countnes , bio- 
graphical sketches of ninety-two wonderful personages an account 
of tlie choice of an erapiess, with standard measurements of tht 
htight, length of hmb, (kc , of the ideal woman , ‘ Pillow Notes ' 

(a term borrowed by the Japanese), or jottings on various subjects, 
r inging from the Creation to an account of 1 usang, a country where 
the trees arc thousands of feet high and of vast girth, thus supporting 
the California, as opposed to the Mexico, identification of F usang 
critiques on tlie style of various poets, and on the indebtedness of 
each to earlier writers , a list of the most famous bronze vessels cast 
by early emperors, with their dimensions, inscriptions, &e a treatise 
on the bamboo a list of famous swords with dates of forging and 
inscriptions an account of the old Mongol palace, previous to its 
destruction by the first Ming emperor , notes on the wild tnbes of 
China historical episodes biographical notices of one hundred and 
four poets of the present dynasty , notes on archaeological, super- 
natural and other topics, first published m the oth century notes 
for bibliophiles on the care of Ixioks, and on paper, ink, pictures and 
hi ic-Vbrac a collection of famous criminal casts night thoughts 
suggested by a meteor Add to the above, numcious short stones 
lelating to magic dreams, bilocation, and to almost every possible 
jdiase of supeniituril manifestation, and the reader will have some 
idea of what he may expeet in an ordinary hbr iry of a popular 
character It must always be remembered that with ihe Chinese, 
style is of paramount importance Documents, th( subject matter of 
which would lie recognized to lx of no educative value, would still be 
iniluded, if written in a pleasing style, such as might be serviceable 
is i model 

Individual Authors — In a similar manner it has always been custom 
ary foi relatives or fi lends, sometimes for the trade, to publish the 

comp’ete works of important and often unimportant writers, 
usually, soon alter death '^ml as literary distinction has hitherto 
almost invariably led to high office under the state, the collected 
works of tht great m ijority of luthors ojien with selected Memorials 
to the Throne and other documents of an official chiracter Ihe 
public interest in these may have long since passed away but they 
are valued by th'* Chinese as models ol a style to be imitattd, and tht 
foreign student occasionally comes across papers on onee burning 
<lucstions arising out of commercial or diplomatic intercourse with 
western nations Then may follow — the order is not always the 
same — the prefaces which the author contributed from time to time 
to the litciary undertakings ot his friends Preface-writing is almost 
a department of Chinese literature No one ever thinks of publishing 
I book without getting one or more of his capable associates to pro 
vidi prefaces, which art naturally of a laudatory character, and 
always couched in highly-polished and obscure terms, the difficulty of 
the text lieing often aggravated by a fanciful and almost illegible 
serijit Ihcfaces wntten by emperors, many examples of which may 
lie seen, are of course highly esteemed, and are generally pnnted in 
coloured ink The next section may comprise biograjihical notices 
of eminent men and women, or of mere local celebrities, who happenetl 
to die in the author s day I hen will follow Records, a title which 
covers inscriptions carved on the walls of new buildings, or on 
memorial tablets, and also notes on pictures which the author may 
have seen, places which he may have visited, or allegoric il incidents 
which he may^ have imagined Then come disquisitions, or essays 
tin various subjects researches, being short articles of archaeo- 
logical interest , studies 01 monographs birthday congratulations 
to friends or to official colleagues announcements, as to deities, a 
cessation of whose worship is threatened if the necessary rain or fair 
weather be not forthcoming funeral orations, letters of condolence, 
&c Ihe above items will perhaps fill half a dozen volumes the 
remaining volumes, running to twenty or thirty in all, as the case 
may be, will contain the author s poetry, together with his longer 
and more serious works The essential of such a collection is, in 
Chinese eyes, its completeness 

Fiction — Although novels are not regarded as an integral 
part of literature proper, it is generally conceded that some 
novels may be profitably studied, if for no other 
reason, from the point of view of style With the ca/a^*** 
novel, however, we are no longer on perfectly safe 
ground in regard to that decency which characterizes, as has 
been above stated, the vast mass of Chinese literature Chinese 
novels range, m this sense, from the simplest and most un- 
affected tale of daily life, down to low — not the lowest — depths 
of objectionable pornography The San Kuo Chih, an historical 
romance based upon a period of disruption at the close of the 
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2nd century a d , is a delightful book, packed with episodes of 
battle, heroism, self-sacrifice, skilful strategy, and all that goes 
to make up a stirring picture of strenuous times Its author, 
who might almost have been Walter bcott, cannot be named for 
certain, but the work itself proliibly belongs to the 13th 
century, a d tte at which the novel begins to make its appearance 
m China Previous to that time, there had been current an 
immense quantity of stories of \anous kinds, but nothing like a 
novel, as we understand the term hrom the 13th century 
onwards, the growth of the novel was continuous , and finally, 
in the 17th century, a point was reached which is not likely to 
be surpissed Ihe Hung Lou Meng^ the author of which took 
pxins, for political reasons, to conceal his idcntit)-, 
^ creation of a very high order Its plot is intricate 
and original, and the dhiouement startlingly tragic 
In the course of the story, the chief clue of which is love, wovt n 
in with intrigue, ambition, wealth, poverty, and other threads 
of human life, there occur no fewer than over four hundred 
ch iracters, e ich one possessed of a distinctive personality diawn 
with marvellous skill It contains incidents which recall the 
licence tolerated in Fielding , but the coarseness, like that of 
Fielding, is always on the surface, and devoid of the ulterior 
suggestiveness of the modern psychological nov el But perhaps 
no work of fiction has ever enjoyed such vogue among literary 
LiaoCbai ^ collection of stones, some graceful, some 

* weird, written in 1679 by P'u Sunglmg, a dis- 
appointed c indidate at the public examinations This collection, 
known as the Ltao Chat, is exceedingly interesting to the foreign 
student for its sidelights on folklore and family life, to the 
native scholar, who professes to smile at the subject-matter as 
beyond the pile of genuine liter iture, it is simply invalu- 
able as an expression of the most masterly style of which his 
language is capable 

Drama — Simultaneously with the appearance of the novel, 
stage-plays seem to have come into existence in China In 
the earliest ages there were set dances by trained performers, 
to the accompaniment of music and singing , and something of 
the kind, more or less ornate as regards the setting, has always 
been associated with solemn and festive oc casions But not until 
the days of the Mongol rule, a d 1260-1 368, can the drama proper 
be said to have taken root and flourished m Chinese soil The 
probability is that both the drama and the novel were intro- 
duced from Central Asia in the wake of the Mongol conquerors , 
the fonner is now specially essential to the everyday happimss 
of the Chinese people, who are perhaps the most confirmed 
playgoers in the world There is an excellent collection of one 
hundred plays of the Mongol dynasty, with an illustration to 
each, first published in 1615 , there is also a further large 
collection, issued in 1845, which contains a great number of 
plays arranged under sixty headings, according to the style and 
purport of each, besides many others Ihere is one 
Cb! * famous play of the Mongol period which deals largely 
in plot and passion, and is a great favourite with the 
educated classes It is entitled list Hstang Cht, or the Story of 
the Western Pavilion , and as if there was a doubt as to the 
reception which would be accorded to the work, a minatorv 
sentence was inserted in the prolegomena “ If any one 
ventures to call this book indecent, he will certainly have his 
tongue tom out in hell ” So far as the written play is ton- 
rerned, its language is altogether unobjectionable, on the stage, 
by means of gag and gesture, its presentation is often unseemly 
and coarse What the Chinese playgoer delights in, as an 
evening’s amusement, is a succession of plays which are more 
of the nature of sketches, slight in constniction and generally 
weak in plot, some of them based upon striking histoncal 
episodes, and others dealing with a single humorous incident 

Dictionaries — llie I rh Ya, or Neanng the Standard, is commonly 
classed as a dictionary, and is referred by native scholars generally 
to tlie 12th century bc The entries are arranged under nineteen 
herds, to facilitate reference, and explain a large number of words and 
phrases, including names of beasts, birds, plints and fishes Iht 
work IS well illustrated in the large modem edition but the actual 
date of composition is an entirely open question, and the insertion of 


woodcuts must nec« ssanly belong to a comparatively late age { ce 
Mthtary Writers) 

With the Shuo WSn, or Lxplan ition of WntU n Word-., we begin the 
long list of lexicographieal work whieh con tituU such a notable 
feature m Chinese literature A scholar, named H u Sli§ 1, 
who died about a d 120, made an effort to bring together 
and analyse all the charaeltrs it w is possible to gather from the w nllr n 
language as it existed m his ow n el ly He then proceeded to arrange 
these characters — about ten thous,ind in ill — on a system which 
woulel enable a stuelent to find a given word u ithout having possibly 
to search througli the whole book To elo this, he simply groupeel 
together all such is h id a common part, moie or less indicative of the 
meaning of each, much as though an 1 nglish dictionary were to 
consist of such groups as 

Dog d lys 
Dog-kennel 
Dog collar 
Dog-mc it 
1 )og-nap 

and so on 


Hoisc-collar 
Horse-flesh 
Horse-back 
Horse-fly 
Horse chestnut 


and so on 

Hsu Shdn selected five hundred and forty of these common parts 
or RadiCils (see Language), a number which, as will be seen later 
on, was found to be cumbrously large and under each Radical lu 
inserted all the characters belonging to it, but with no p irticular 
orelcr or arrangement, so that search was still, m many cases quite 
a laborious task The explanations given were chiefly intended to 
cstabhsh the pictorial origin of the langu igc , but whereas no om 
now elisputes tins as a general conelusjon the stejis bj wliieh Hmi 
S h€n attempted to prove his theory must in a large numb..i ol 
instances be ehsmisscd as often maelequatc and sometimes ridiculous 
Nevertheless, it was a great achievement and the Win is still 
indispensable to the student of the particular script in vogue a 
century or two before Chiist It is ilso of value m another sense 
It may ^ used, with discretion, in testing the genuineness of an 
illcgcd ancient dfjcumcnt, which, if an important or well known 
document before the age of Hsu Shcii would not bc likely to contain 
characters not given m his work Under this test the I ao It Ching, 
for instance, breaks elown (see Huai nan Ten) 

Passing over a long senes of dictionaries and vocabulaiies which 
appeared at vanous dates, some constructed on Hsu bhen <- plan 
with mexhfications and improvements and others, known as phonetic 
dictionaries, arranged under the finals according to the iones wc 
come to the great standcird le \icon produced under the auspices, 
and now bearing the name, of the emperor K ang Hsi, a d ifioa 172 3 
But befoic proceeding, a rough attempt may bc made to exhibit in 
E-nghsh terms the principle of the phonetic as compaied with the 
radical dictionary described abovt In ihesjiokcn language 

there would occur the word fig/if, the ojqxisitc of dark, oaettc 
and this would be expressed m writing by a certain 
symbol Ihen, when it became necessary to write down 
light, the opposite of heavy, the result would be precisely whit we 
see m English But as written words increased, alwav'. with a 
limited numlxjr of vocables (sci 1 anguagt), this system was found 
to be impracticable, and Radicals were inserted as a means of dis 
tmguishing one kind of light from anotlur but without altering the 
original sound Now, in the phonetic dictionary tlie words arc no 
longer arranged m such groui)s as 

Sun-hght 

Sun-bcam 

Sun stroke 
Sun goel, Ac 

according to the Radicals, but in such gi oups as 
Sun light 
Moon light 
I oot light 
Las light, Ac 

according to the phonetics all the above ^our being jironounced 
simply without reference to the ridieal poit ion which guides 
towirds the limited sense of the term So m > jihonetic dictionary 
we should have such a grouji as 

Brass bound 


Morocco bound 
Half bound 
spell bound 
Homew ai d-bounel 
Winel- bound 


and so on, all the above six being pronounced simply bound lo 
return to Kang Hsi, as the lexicon in ejuestion is familnrlv 
styled, the total number of characters given 
amounts to over forty four thousand, groujitd no longer * 
under the five hundred and forty R idieals of Hsu Shen hut unde r 
the much more manageable niimbu of two hundred ind fourteen 
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as already used in earlier dictionaries Further, as the groups of 
chaiacti rs would now be iiiore than four times as large as m the Shm 
they were subdivided under each Radical accorduig to the 
number of strokes in the other, or phonetic part of the character 
Thus, adopting letters as strokes, for the puriiose of illustration, we 
should have ‘ dog-nap in the group of Radical dog ' and three 
strokes, while dog clays ’ and clog meat ' would both be found 
under Radical dog with four strokes, and so on The two 
hundred and fourteen Radicals are themselves arranged m groups 
according to the number of strokes so that it is not a very arduous 
task to turn up ordinary characters in a Chinese dictionary Finally, 
although Chinese is a monosyllabic and non-alphabctic language, 
a method has been devised and has been in use smee the 3rd century 
A D , by which the sound of any word can be indicated in a dictionary 
otht rwise than by simply quoting a word of similar sound, which of 
course may be equally unknown to the searcher Thus, the sound 
of a word pronounced chtng can be exhibited by selecting two words, 
one having the initial ch, and the other a final tng L g the sound 
c/»«g IS given as cAien /iwg that is /Jiwg citing 

The Concordance —Considering the long unbioktn senes of years 
during which Chinese literature has always, in spite of many losses, 
been steadily gaining in bulk, it is not astonishing to find that 
classical, historical, mythological and otlu r allusions to personages 
or events of past times have also grown out of all proportion to the 
biain capacity even of the most brilliant student Designed especi- 
ally to meet this difficulty, thire are several well known handb^ks, 
elementary and advanced, winch trace such allusions to their source 
and provule full and lucid explanations but even the most extensive 
of these is on a scale incommensurate w ith the requirements of the 
scholar Again, it is due to the emperor K ang Hsi that we possess 
one of the most elaborate compilations of the land ever planned and 
carried to completion The P et Win Yun Fu, or Concordance to 
Literature is a key not only to allusions in general but to all phrase- 
ology, including ziUusions, idiomatic expressions and other obscure 
combinations of woids, to be found m the classics, in the dynastic 
histones and in all poets historians, essayists, and writeis of recog 
niztd eminence in their tnvn lines No attempt at explanation is 
given , but enough of the passage or passages in which the phrase 
occurs, IS citeil to enable tne rcatler to gather the moaning required 
I he trouble, of course, hes w'lth the an angeiuont of these phrases in 
a non alphabetic language Itwoursc has been had to the Rhymes 
and the five loncs (see Language) and all phrases whicli end with 
the same word form one of a number of groups which appear under 
the same Rliymt, the Rhymes tliemselves being distiibuted over five 
Tones Ihiis to find any phrase the first point is to discoeer what is 
Its normal Rliymc , the next is to ascertain the Tone of that Rhyme 
Ihen under this Tone-group the Rhyme -word will be found, and 
under the Rhyme word group will be found the final word of the 
phrase m question It will now only lemam to run through tins last 
group of phrases all of which have this same final word, and the 
search — so vast is the collection — will usually yield a satisfactory 
result Ihe Pst Win YUn Fu runs of couree to many volumes , a 
loi^h estimate shows it to contain c ver fifteen million words 

Encyclopaedia'! - In their desire to bring together condensed, yet 
precise, information on a large variety of subjects, the Chinese may 
bt said to have mventt^d the encyclopaedia 1 hough not the earliest 
work of thus kind the 1 at Ptng Yii Fan is the first of any great im 
portance It was prodneed towards the close of the 10th century 
A D , under the direct supervision of the emperor who is said to have 
examined three sections every day for about a year, the total number 
of sections bemg one thousand in all, arranged under fifty-five 
headings Another similar work, dealing with topics drawn from the 
lighter literature of China is the f at Ptng huang Cht, which was 
issued at about the same date as the last-mentioned Both of these, 
and especially the former, have passed tliroiigh several ethtions 
They help to inaugurate the great Sung dynasty, winch for thice 
tentuncs to follow effected so much m the cause of liteiaturc 
Other encyclopaedias, differing in scope and in plan, appeared from 
time to time, but it will be necessary to concentrate attention upon 
Y ar I o only The third emperor of the Ming dynasty, known 

TmTlea Yung Lo a D 1403-1425, issued a commission for the 

production of a woA on a scale which was colossal even 
for China His idea was lo collect together all that had ever been 
written in the four departments of (i) the Confucian Canon, (2) 
History, (3) Philosophy and (4) General Literature, including 
astronomy, geography , cosmogony, medicine divination. Buddhism, 
laoism arts and handicrafts and in 1408 such an encyclopaedia 
was laid before the Throne, received the imperial approval and was 
named Yung Lo Ta Tten, or The Great Stindard of Yung Lo To 
achieve this, 3 commissioners, with 5 directors, 20 sub-directors and a 
staff of 2141 assistants, had laboured for the space of five years 
Its contents ran to no fewer than 22,877 separate seetions, to which 
must be added an index filling Oo sections Lach section contained 
about 20 leaves, making a total of 917 480 pages for the whole work 
Each page consisted of sixteen columns of characters averagmg 
twenty five to each column, or a total of 3(16,992,000 characters, to 
which in order to bring the amount into terms of English words, 
about another third wtjuld have to be added This extraordinary 
work was never printed, as the expense would have been too great, 
although it was actually transcribed for that purpose and later on. 


two more copies were made, one of which was finally stored in Peking 
and the other, with the original, in Nanking Both the Nanking 
copies perished at the fall of the Ming dynasty and a similar fate 
overtook the Peking copy, with the exception of a few odd volumes, 
at the siege of the legations in 1900 Ihe latter was bound up in 
11,100 volumes, covered with yellow silk, each volume being i ft 
8 nj in length by i ft in breadth, and averagmg over J in in thick 
ness This would perhaps be a fitting point to conclude any notice 
of Chinese cneyclopaedias, but for the fact that the work of Yung Lo 
IS gone while anotoer encyclopaedia, also on a huge scale, designed 
and carried out some centuries later, is still an important work of 
reference 

The J'u Shu Cht Ch ing was planned, and to a great extent made 
ready, under instructions from the emperor Kang Hsi (see above), 
and was finally brought out by his successor, Yung Cheng, _ 
1723-1736 Intended to embrace all dejmrtments of 
knowledge, its contents were distributed over six Lading categories, 
which for want of better equivalents may be roughly rendcied by 
(i) Heaven, (2) Earth, (3) Man, (4) Arts and Sciences, (5) Philosophy 
and (6) Prilitieal bcienoe These were subdivided into thirty-two 
classes . and in the voluminous index wluch accompanies the work 
a further attempt was made to bring the searchet into still clostr 
touch with the individual items treated Ihus, the category Heaven 
IS subdivided into four classes, namely — again, for want of better 
terms — (a) The Sky and its Manifostations, (b) ihe Seasons, (t) 
Astronomy and Mathematics and (if) Natural Phenomena Under 
these classes come the individual items , and here it is that the 
foreign student is often at a loss For instance, class a includes 
Earth, in its cosmogonic sense, as the mother of mankind Heaven, 
m Its original sense of God , the Dual Principle in nature , the bun, 
Moon and btars Wind Clouds Rainbow Thunder and I ight 
ning , Rain , Fire, < 5 Lc But h^rth is itself a geogiaphical category 
and all strange phenomena relating to many of the items under dess 
a are reeoidcd undci class d Category No (>, marked as I’olitical 
Science, contains such classes as Ceremonial Music and Administra 
tion of Jnstice, alongside of Handicrafts, making it essential to study 
the arrangement carefully liefoie it is possible to consult the work 
with case Such preliminary tioublc is, however, will repaid, th- 
amount of information given on any particular subject being praetic 
ally coextensive with what is known about that subject The 
method of picseiiting such information, with variations to suit the 
nature of tm topics handled, is to begm with liistoiieal excerpts 
chronologically irranged Ihese aic usually followed by soint times 
lengthy essays dealing with the subject as a theme, taken from the 
writings of qualified authors, and like all the other entries, also 
chronologically arranged Ihen come elegant extracts m prose and 
verse, in all of which the subject may be simjily mentioned and not 
treated as in the essays After these follow minor notiits of incidents 
historical and otherwise, and all kinds of anecdotes derived from a 
great variety of sourets Occasionally, single poetical lines are 
brought together, each contributing some thought or statement 
germane to the subject, exjnessed in elegant or forcible terms and 
also, wherever practicable, biogriphiis of men and women are 
inserted 

Chronological and other tables arc supplied where necessary, as 
well as a very large number of illustrations, many of these being 
reproductions of wexidcuts from earlier works It is said that the 
1 u Shu Cht Cheng was printed from movable coppei Ijjie cast by 
the Jesuit Fathers employed by the cmpeior Kang Ilsi at Peking 
also that only a hundred copies were struck off, the type being then 
destroyed An 8vo edition of the whole encyclopaedia was issued at 
Shanghai in 1889 this is bound up in sixteen hundred and twenty- 
eight handy volumes of about two hundred pages each A copy of 
the original edition stands on the shelves of the British Museum, and 
a tianslation of the Index has recently lieen eompleted 

Manuscripts and Printing — ^At the conclusion of this brief 
survey of Chinese literature it may well be asked how such an 
enormous and ever -increasing mass has been handed down 
from generation to generation According to the views put forth 
bv early Chinese antiquarians, the first written records were 
engraved with a special knife upon bamboo slips and wooden 
tablets The impracticability of such a process, as applied to 
books, never seems to have dawned upon those writers , and 
this snowball df error, started m the 7th century, long after the 
knife and the tablet had disappeared as implements of writing, 
continued to gather stren^h as time went on Recent 
researches, however, have placed it bevond doubt that when the 
Chinese began to write in a literary sense, as opposed to mere 
scratchings on bones, they traced their characters on slips of 
bamboo and tablets of wood with a bamboo pencil, fraved at one 
end to carry the coloured liquid which stood m the place of ink 
The knife was used only to erase So things went on until about 
200 B c , when it would appear that a brush of hair was sub- 
stituted for the bamboo pencil , after which, silk was called mto 
requisition as an appropriate vehicle in connexion with the more 
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delicate brush But silk was expensive and difficult to handle, 
so that the invention of paper in a d 105 by a eunuch^ named 
Ts’ai Lun, came as a great boon, although it seems clear that a 
certain kind of paper, made from silk floss, was m use before his 
date However that may be, from the ist century onwards the 
Chmese have been in possession of the same writing materials 
that are m use at the present day 

In A D 170, Ts‘ai Yung, who rose subsequently to the highest 
offices of state, wrote out on stone in red ink the authorized text 
of the Five Classics, to be engraved by workmen, and thus 
handed down to posterity The work covered forty-six huge 
tablets, of which a few fragments are said to be still m existence 
A similar undertaking was earned out m 8^7, and the later 
tablets are still st ending at a temple in the city of Hsi-an Fu, 
Shensi With the Tang dynasty, rubbings of famous inscriptions, 
wherein the germ of pnnting may be detected, whether for the | 
style of the composition or for the calligraphic excellence of the 
script, came very much into vogue with scholars and colloctois j 
It IS also from about the same date that the idea of multiplvmg 
on paper imfjressions taken from wooden blocks seems to have 
arisep, chiefly in connexion with religious pictures and prayers 
fhe process was not widely applied to tl>e production of books 
until the loth conturv, when in a o 032 the Confucian Canon 
was printed for the first time In 981 orders were issued for the 
T^ai Knan^ Chi, an encyclopaedia extending to many 

volumes (see above) to lie cut on blocks for printing Movable ! 
types of baked clav are said to have been invented by an 
alchemist, named Pi Sheng, about a d 1043 , and under the Ming 
dv nasty, 1368-1644, these were made first of wood, and latei 
of copper or lead, but movable types have never gamed the 
favour accorded to block-printing, by means of which most of 
China’s great typographical triumphs have been achieved The 
process is, and always has been, the same all over China Two 
consecutive pages of a book, separated by a column containing 
the title, number of section, ai d number of leaf, are written out 
and pasted face downw irds on a block of wood {Lutdera Iztt mu, 
Ilemsl ) This paper, where not written upon, is cut away with 
sharp tools, leaving the characters in relief, and of course back- 
wards, as in the case of European type The block is then inked, 
and an impression is taken off, on one side of the paper only 
This sheet is then folded down the middle of the separating 
column above mentioned, so that the blank halves come 
together, leaving two pages of printed matter outside , and when 
enough sheets have been brought together, they are stabbed at 
the open ends and form a volume, to be further wrapped m 
paper or pasteboard, and Ubellcd with title, &c It is almost 
superfluous to say that the pages of a Chinese book must not be 
cut There vs nothing inside, and, moreover, the column bearing 
the title and leaf-number would be cut through Ihc Chinese 
newspapers of modern times are all printed from movable types, 
an ordinary fount consisting of about six to seven thousand 
charai ters 

See J Leggfe, The Chinese Classus (1861-1872) A Wylie Notes 
on Chinese Ltieraiute (1867) K Chavamines, M6metres histarujiws 
(1893-1903) H. A Giles, Chuatig Jzu (18S9), 4 Chinese Btographual 
Dictionary (1898), and A History of Chinese Literature (19QI) 
Forke, Lun-HSng (1907) F Hirth, The Ancient History of ( htna 
{1908) , L Giles, Sun TeA (1910) (H \ Gi ) 

CHINA, the common name for ware made of porcelain, given 
because it came from China, where the first vitrified, translucent, 
white ware was produced The Portuguese or Italians gave it 
the name of “ porcelain ” iqv) English usage was influenced 
by India and the East, where the Persian chini was widely 
prevalent as the name of the ware This is seen also in some 
of the earlier forms and pronunciations, e g chiney, ^heney, and 
later chancy (see Ceramics , and for “ china--clay ” Kacxlin) 

CHINANDEGA, or Chinendeoa^ the capital of the department 
of Chinandegi in western Nicaragua, 10 m N N E of the seaport 
of Corinto the Connto-Maaagua railw'ay Pop (1900) a&iut 
12,000 Chmandega is the centre of a fertile corn ‘producing 
district, and hps a Targe transit trade owing to its excellent situa- 
tion on the chief Nicaraguan railway Its manufactures include 
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coarse cloth, pottery and Indian feather ornaments Cotton, 
sugar-cane and bananas are cultivated m the neighbcrarhood 

CHI-NAN FU, the capital of Sban-tung China, m 36° 40' N , 
117° i' E Pop about 100,000 It IS situated m one of the 
earliest settled districts of thi. Chinese empire. The city, 
which lies m the valley of the present channel of tht Yellow 
river (Hwang-Ho), and about 4 m south of the river, is 
surrounded by a triple line of defence First b the city wall, 
strongly built and carefully guarded, outside this a granite wall, 
and beyond this agim a mud rampart Ihree spnngs outside 
the west gate throw up streams of tqnd water to a height of 
about 2 ft This water, which is highlv prized for ite healing 
qualities, fills the moat and forms a hue lake in the northern 
quarter of the city 

Chi-nan Fu was formerly famous for its manufacture of silks 
and of imitation preuous stxjnes It is now tlie chief commercial 
entrepot of Western Shan-tung but no longer a manufacturing 
centre A highway connects it with the Yellow river, and it is 
joined by a railway 280 m long to Kiaochow The city has a 
university for instruction on Western Imes, and an efficient 
military school American Presbyterians began mission work 
in the city m 1873 , it is also the sec of a Roman Caithohc 
bishop 

CUINCHA ISLANDS, three small islands m the Pacific Ocenn, 
about 12 m from the coast of Peru (to which country thev 
lielong), opposite the town of Pisco, and lob m distant from 
Callao, in 13° 38' S , 76° 28' W The largest of the group, 
known as the North Island or Jsla del Norte, is only four-fifths 
of a mile in length, and about a third in breadth They arc of 
granitic formation, and rise from the sea in precipitous cliffs, 
worn into countless caves and hollows which furnish convenient 
resting-places for the sea-fowl Their highest points attain an 
elevation of 113 ft I he islands have yielded a few remains of 
the Chincha Indian race Ihev were formerly noted for 
vast deposits of guano, and its export was begun bv the Peruvian 
government in 1840 Ihe supply, however, was exhausted in 
1874 In 1853-1854 the Chmi h 1 Islands were the chief object in 
a contest known as the Guano War between President Ech^iquc 
and General Castilla , and m April 1864 thev were seized b\ the 
Spanish rear-admiral Pinzon m order to bring the Peru\ian 
gov ernment to apologize for its treatment of Spanish immigrants 

CHINCHEW, or Chinchu, the name usually given m Fmglish 
charts to an ancient and famous port of China m the provmce 
of Fu-kien, of which the Chinese name is nanchow-ju or 
I s uanchow'fu It stands in 24° 57' N , 118° 35' E Die walls 
have a circuit of 7 or 8 m , but embrace much vacant ground 
The chief expiorts are tea amd sugir, tobacco, chma-ware, nan- 
keens, 6fc Iberc are remains of a fine mosque, founded bv' the 
Arab traders who resorted thither Ihe Fnglish Presbvterian 
Mission has had a chapel in the citv since about 1S62 Bevmid 
the northern branch of the Mm (several mfles from the atv) 
there is a suburb called Lo}ang, approached hy the most 
celebrated bridge m China 

Ch'uanchow, owing to the obstruction of its harbour bv sand 
banks, has been supplanted as a port by Amoy , and its trade is 
earned on through the port of Nganhsii. It is still however, a 
large and populous citv It was in the middle ages the great port 
of Western trade w ith China, and was known to the Arabs and to 
I Europeans is Zattiin or Za% /</«, the name under which it appears in 
I Abulfeda’s geography and in the Mongol history of Roshiddudin, 
as well as in Ihn Batuta, Marco Polo and other medieval travellers 
Some argument has been alleged against the identity of Zavton 
with Qi'uanchow, and m favour of its bemg rather (ffiangchow 
(a great city 60 m W S W of Chu'uanchow), or a port on the riv er 
of Changohow near Amoy “Port of Zavton” may have 
embraced the great basin called Amov Harbour, the chief port 
of which lies within the Fu or department of Ch uanchow , but 
j there is hardly room for doubt that the Zavton of Marco Polo and 
Abulfeda was the Ch'uanchow of the Chmese Ibn Batuta in- 
forms us that a rich silk texture made here was called Zaiiumya 
and there can be little doubt that this is the real origin of the 
word “ Satin,” Zettam m medieval Italian, Aceytum in Spanish. 
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CHINCHILLA, a small grev hopping rodent mammal {Chin- 
chilla lantgera)y of the approximite size of a squirrel, inhabiting 
the eastern slopes of the Andes in Chile and Bolivia, at altitudes 
between 8000 and 12,000 ft It typifies not only the genus 
Chinchilla, but the family Chtnchtllidae, for the distinctive 
features of which see Rodentia ihe ordinary chinchilla is 
about 10 in m length, exclusive of the long tail, and in the form 
of Its head somewhat resembles a rabbit It is covered with a 
dense soft fur J in long on the back and upwards of an inch in 
length on the sides, of a delicate French grey colour, darkly 
mottled on the upper surface and dusky white beneath , the ears 
being long, broad and thinly covered with hair Chinchillas 
live m burrows, and these subterranean dwellings undermine 
the ground m some parts of the Chilean Andes to such an extent 
tis to cause danger to travellers on horseback They associate 
in communities, forming their burrows among loose rocks, and 
coming out to feed in the early morning and towards sunset 
They feed chiefly on roots and grasses, in search of which they 
often travel considerable distances , and when eating they sit on 
their haunches, holding their food m their fore-paws The 
Indians in hunting them employ the grison {Galictis vittata), a 
member of the weasel family, which is trained to enter the 
crevices of the rocks where the chinchillas lie concealed during 
the day The fur y ) of this rodent was pn/ed by the ancient 
Penivians, who made coverlets and other articles with the skin, 
and at the present day the skins are exported in large numbers 
to burope, where they are made into muffs, tippets and trim- 
mings That chinchillas have not under such circumstances 
become rare, if not extinct, is owing to their extraordinary 
fecundity, the female usually producing hvc or six young twice 
a year Ihcv are docile in disposition, and thus well fitted for 
domestication Ihe Peruvian chinchilla (C brevicaudata) is 
larger, with relatively shorter ears and tail , while still larger 
species constitute the genus Lagtdtum, ranging from the Andes 
to Patagonia, and distinguished bv having four in place of five 
front-toes, more pointed tars, and a somewhat differently formed 
skull (See also Viscacha) (R l*) 

CHINDE, a towoi of Portuguese East Africa, chief port for the 
Zambezi valley and British t entral Africa, at the mouth of the 
Chindc branth of the Zambezi, in 18° 40' S , 36° 30' L Pop 
(1907) 2790, of whom 218 were Europeans Large steamers are 
unable to cross the bar, over which the <lepth of water vanes from 
10 to 18 ft Chinde owes its existence to the discovery in 1889 
that the branch of the river on the banks of which it is built is 
navigable from the ocean (see Zambezi) The Portuguese m 
1891 granted on lease for 99 \cars an area of 5 acres — subse- 
quently increased to 25 — to the British government, on which 
goods m transit to British possessions could be stored dutv 
free Ihis block of land is known as the British Concession, or 
British (hindc Ihe prosperity of the town largely depends 
on the transit trade with Nyasaland and North Fast Rhodesia 
There is also a considerable export from Portuguese districts, 
sugar, cotton and ground nuts being largely cultivated in the 
Zambezi valley, and gold and copper mines workeo 
CHINDWIN, a river of Burma, the largest tributary of the 
Irrawaddy, its entire course being in Burmese territory It is 
called Ningthi by the Manipuris The Chindwm is formed by the 
junction of the Tanai, the Tawan and the Faron or Turong, 
but It IS still uncertain which is the mam stream The Fanai 
has hitherto been looked on as the chief source It rises in about 
25° 30' N and 97° P , on the bhwedaung-gyi peak of the Kumon 
range, 12 m N of Mogaung, and flows due N for the first part 
of Its course until it reaches the Hukawng valley, when it turns 
to the W and flows through the middle of the plain to the end 
of the valley proper There it curves round to the b , passes 
through the laron or Turong valley, takes the name of the 
Chindwm, and maintains a general southerly course until it 
enters the Irrawaddy, after flowing through the entire length 
of the Upper and Lower Chindwm districts, in about 21° 30' N 
and 9S° 15' E Its extreme outlets are 22 m apart, the mteraml 
forming a succession of long, low, partially populated islands 
The most southerly mouth of the (hmdwm is, according to 


tradition, an artificial channel, cut by one of the kings of Pag^n 
It was choked up for many centuries until m 1824 it was opened 
out by an exceptional flood The Tanai (it is frequently called 
Tanaikha, but kha is merely the Kachin word for river), as long 
as It retains that name, is a swift, clear river, from 50 to 300 yds 
wide and from 3 to 15 ft deep The river is navigated by native 
boats in the Hukawng valley, but launches cannot come up 
from the Chindwm proper because of the reefs below laro 
The Taron, Turong or Towang river setirs to be the real mam 
source of the Chindwm It flows into the Hukawng valley from the 
north, and has a swift current with a succession of rapids Its sources 
are m the hills to the south of Sadiya, rising from 10,000 to 11,000 ft 
above sea level It flous through a deep valley, with a general E 
and W direction, as far as its junction with the Loglai It then 
turns S , and after draining an intricate system of hills, break-s into 
the Hukawng valley a few miles N of Saraw, and joins or receives 
the lanai about 10 m above Kintaw village Except the Tanai, 
the chief branches of the Upper Chindwm rise m mountains that are 
covered at least with winter snows Below the Hukawng valley the 
Chindwm is mtcrnyited at several places by falls or transverse reefs 
At the village of Haksa there is a fall, which necessitates tranship- 
ment from large boats to canoes Not far below this the Uyu river 
conies m on the left bank at Hoinalm, and from this point down- 
wards the steamers of the Irrawaddy Flotilla Company ply for the 
greater part of the ytar The Uyu flows through a fertile and well 
cultivated valley, and during the rainy season it is navigable for a 
distance of 150 m from its mouth by steamers of light draught 
Ordinarily regular steam communication with Homalin ceases m 
the dry weather, but from Kmdat, nearly 150 m below it, there are 
weekly steamers all the year round Below Kmdat the only con- 
siderable affluent of the Chindwm is the Myit tha, which receives 
the Chin hills drainage The Chmdw m rises considerably during the 
rains, but in March and \pnl it is here and there so shallow as to 
make navigation dilhcult even for small steam launches Whirlpools 
and narrows and shifting sandbanks also give some trouble, but 
much has been done to improve navigation since the British annexa- 
tion Kmdat, the headijuai ters of the Upper Chindwm district, and 
Monywa of the Lower, are on the banks 01 the river (J (> Sc ) 
CHINDWIN, UPPER and LOWER, two districts in the 
Sag ling division of Upper Burma Upper Chmdwm has an 
area of 19,062 sq m , and a population, according to the census 
of 1901, of 154,1551 I ower Chindwm h is an area of 3480 sq m , 
and a population of 276,383 Upper Chmdwm lies to the north 
of the lower district, and is bounded on the N by the C hm, Niga 
and Kachin hills , on the E they arc bounded by the Myitkyma, 
Katha and Shwebo districts , 1 ower (hmdwm is bounded on 
the S by the Pakokku and Sagaing districts , and both districts 
are bounded on the W by the Chm hills, and by Pakokku on 
the southern stretch The western portion of both districts is 
hilly, and the greater part of Upper Chmdwm is of the sime 
character Both have valuable teak forests The total rainfall 
averages m Lower Chindwm 27 and 111 Upper Chmdwm 60 in 
( oal exists in extensive fields, but these are not very accessible 
Rice forms the great crop, but a certain amount of til-seed and 
of indigo IS also cultivated Kind it, a mere \ illage, is the head- 
quarters of the upper district, and Monywa, with a population 
of 7869, of the lower Both are on the (hmdwm river, and are 
served by the steamers of the Irrawaddy Flotilla Company Alon, 
close to Mdnvwa, and formerly the headquarters, is the terminus 
of the railway from Sagaing westwards, which was opened in 1900 
CHINESE PAVILLON, Turkish Crescent, Iurkish Jingle, 
or Jingling Johnny (Fr chapeau chtnots , Ger t rkneher 
Ilalbmond, Schellenbaum , Ital cappello Chinese), an instrument 
of percussion of indefinite sonorousness, i e not producing definite 
musical tones The chapeau chinots was formerly an adjunct 
in military bands, but never in the orchestra, where an instru- 
ment of somewhat similar shape, often confused with it and 
known as the Glockenspiel {^q v ), is occasionally called into 
nquisition The Chinese pavilion consists of a pole about 6 ft 
high terminating m a conical metal cap or pavilion, hung with 
small Jingling bells and surmounted by a crescent and a star 
Below this pavilion are two or more metal bands forming a 
fanciful double crescent or squat lyre, likewise furnished with 
tiny bells The two points of the crescent are curved over, 
ending in fanciful animal heads from whose mouths hang low 
streaming tails of horse-hair The Chinese pavilion is played by 
shaking or waving the pole up and down and jingling the bells, a 
movement which can at best be but a slow one repeated once or 
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at most twice m a bar to punctuate the phrases and add bnlhancj 
to the military music The Turkish crescent or “jingling Johnnv,” 
as it was familiarly called m the British army bands, was intro- 
duced by the Janissaries into western Europe It has fallen into 
disuse now, having been replaced hv the glockenspiel or steel 
harmonica Edinburgh University possesses two specimens’ 
In the i8th century at Bartholomc w Fair one of the chief bands 
hired was one well known as playing in London on winter 
evenings in front of the Spring-Garden coffee house and opposite 
Wiglev’s This band consisted of a double drum, a DuUh organ 
(see Barrei -Organ), a tamhninne, a violin, pipes and the 
lurkish jinglt - (K s ) 

CHINGFORD, an urbin district m the Fpping parliamentary 
division of Essex, England, loj m N of London (Liverpool 
Street station) by the Great Eastern railway Pop (1901)4373 
It lies between the river Lea and the western outskirts of T ppmg 
Forest The church of All Simts has Parly English and Per- 
pendicular remains Queen Elizabeth’s or Fair Mead hunting 
lodge, a picturesque half-timbered building, is preserved under 
the Fpping Forest Preservation Act A majestic oak, one of 
the finest trees in the Forest, stinds near it Buckhurst IIilI 
(an urban district , p ip 4786) lies to the E 
CHINGLEPUT, or ( henc at pat, a town and district of British 
India, in the Madras presidenc\ Jhe town, situated 36 m b> 
rail from Madras, had a popilation m 1901 of With 

f handragiri m North Arcot, ( hmglcput was once the capital of 
the Vijavanagar kings, after their overthrow b\ the Miissulmins 
at Jalikota m 156^ Tn 1639 a chief, subject to these kings, 
granted to the East India Companv the land on which Port St 
George now sttnds The fort built b\ the Vijayanagar kings in 
the i6th century was of slritcgie importance, owing to its 
swampv surroundings and the lake that fl<inkcd its side It was 
taken In the hrcnch in 1751, and was retaken in 1752 In Cine, 
after which it proved invdu ible to the British, espcciallv when 
Lally in his ad\ance on Madras left it unreduced m his rear 
During the wars of the British with H>dcr \h it withstood his 
power, ind afforded a refuge to the mines , and m 1780, after 
the defeat of Colonel W Baillio, the army of Sir Hector Munro 
here found refuge The town is noted for its minufaeturc of 
pottery, and carries on a trade in rice 
Tlie District of (niNCLFi’ur surrounds the citv of Madras, 
stretching along the coast for about 115 m The administrative 
headquarters are at Said ipct Area, 3079 sq m Pop (1901) 
1,312,122, showing an increase of 9% m the decide Salt is 
extensively manufactuied all along the coast Cotton and silk 
weaving is also largely earned on, and there are numerous indigo 
vats, tanneries and an English cigar factory 
CHIN HILLS, a mount unous clistnct of Upper Burma It lies 
on the border between the Lushai districts of Eastern Bengal and 
Assam and the plains of Burm i, and has an area of 8000 sq m 
It IS bounded N by Assam and Manipur, S b> Arakan, E b% 
Burma, and W by lipptra and the Chittagong hill tracts The 
Chins, Lushais and Kukis arc to the north-cast border of India 
what the Pathan tribes are to the north west frontier In 1893 
the Chin HilE weie declared a part of the province of Burmi, 
and constituted a scheduled district which is now administered 
by a political officer with headquarters at Ealam The tract 
forms a parallelogram 250 m from N to S b\ 100 to 150 m wide 
I he country consists of a much broken and contorted mass of 
mountains, intersected by deep valleys The mam ranges run 
generally N to S , and varc m height from <;ooo to 9000 It , 
among the most important being the Letha or Jang, which is 
the watershed between the ( hmdwin and Manipur ri\ ers , the 
Imbukklang, which divides the Sokte tribe from the Whenchs 
and sheds the water from its eastern slopes into Upper Burma 
and that from its wastern slopes into Arakan , and the Rong- 
klang, which with its prolongations is the mam watershed of the 
southern hills, its eastern slopes draining into the Myittha and 
thus into the ("hind win, while the western fall drains into the 

* See Cajitam C R Dav, Desert ptive Catalogue of Musical Instru- 
'nenis (London, 1691), p 213 

^ See Hone’s Evir\dav Honk, 1 1248 


Bomu river, which winding through the hills discharges itself 
eventually m the Bay of Bengal Tlie highest peak ) el dis- 
covered is the Liklang, between Rawvwa and Lungno, some 70 ni 
S of Haka (nearly 10,000 ft ) 

It IS supposed that the Kukis of Manipur, the Lushaus of Bcnj^al 
and Assam, and the thins origin illv h\ l <1 in 1 ibct and are of the same 
stock their form of government, method of cultivation, manners 
and customs, beliefs and traditions all point to one 01 igin 1 he slow 
speech, the serious manner, the respect for birth and the knowledge 
of pedigrees, the duty of revenge, the taste foi and the treacherous 
method of warfare, the curse of drink, the viitue of hospitality, the 
clannish feeling, the vice of avarice, the filtliy state of the body, 
mutual distrust, impatience under control^ tlie want of power of 
eombination iml of continued effort, arrogance m Mctory, sixcdy 
ihscouragemt nt and panic in defeat, are common traits The Chins, 
Lushais and Kukis were noted for the secrecy of their plans the 
suddenness of their rai Is, and their extraordinary speed m re tre ating 
to then fastnesses After committing a raid they ha\ e been know n 
to march two days and two nights consocutie ely without cooking i 
me il or slctjiing, so as to escape from any partu s which might follow 
them The British, since the CKCUpation of llpiier Burma, have been 
able to penetrate the Chin Lushai country from both sides at once 
The pacification of the Chin Hills is i triumjih foi British administra 
tion Roads on which Chin coohes now readily woik, h i\ c been con- 
structed m ill flirections The rivers have been bridged the ])eopl< 
have take n up the cultu ation of Lnghsh v egctable s and the mdigcn 
ous districts have been largely developed The Chin Hills had a 
population census) of 87,if>9, while the Chins in Burma totallcel 

179292 The Pakokku Chin Hills, which form a separate tract hive 
an area of 22O0 sq in pop (n»oi) 13,110 (J (i Sc) 

CHINKIANG, or Chfn-Kiang I i , a treatv port of ( hma, in 
the province of Kiang-sii, on the \ angts/c kiang above '^h inghai, 
from which it is distant 160 m It is in railwax commiinu ation 
both with Shinghii and Nanking (40 m distant) and being at 
the point wheie the (trand ( anal running N and S intersects 
the Yangts/e, which runs F and W , is peculurly w'ell situitcd 
to be a commereial entrepot Die total value of exports and 
imports for 1904 was £4,632,r;92, estimated pop 16S 000 In the 
war of 1842 it yieldtfl to the British onK after a dcspiratt 
resistance It was laid waste bv the Taiping rebels in 1833, 
and was recaptured by the imperial forces in 1838 

CHI NO* JAPANESE WAR (1894-93) The c uisrs of this 
conflict arose out of the immemorial riv alrv of China and J ip in 
for influence in Korea In the 16th ctnturv a prolonged w ir in 
tlu peninsula had ended with the failure of Japan to make good 
hei footing on the mainland- a failure brought ab lut largcK In 
lack of na\«al itsounes In more modern times (1875, 1882, 1884) 
Japiin had repeatedh sent expeditions to Korea, and had fosU red 
the growth of a progressive party m Seoul Fht difficulties of 
1884 were settled between C hin i and Japan b\ the convention of 
Tientsin, when in it was agreed that in the event of future 
intervention each should inform the other if it were decided to 
despatch troops to the peninsula Nine vears later the occvsion 
arose A serious rebellion induced the Korean government to 
apply for militarv assistance from (hma Early in June 1894 
a small force of (.hincse troops were sent to Asm, and japan, 
duly informed of this action, replied bv furnishing her minister 
at Seoul with ui eseort, lapidlv following up this step bv the 
despitch of about 3000 troops under Major-Cieneral Oshimi 
A compile itcd situation thus irosc Chinese troops were present 
in Korea bv the request of the gov eminent to put down rebellion 
The Japanese controlled the capital, and declined to recogni/e 
Korea as a tributary of China But she proposed thit the 
two powers should unite to suppress the disturbance incl to 
inaugurate certain specified reforms China considered tint the 
measures of re form must be left to Korea herself The replv was 
that Japan considered tlie government of Korea “lacking in 
some of the elements which are essential to responsible inde- 
pendence” Bv the middle of Julv w ir had become inevitable 
unless the Peking government were willing to abandon all claims 
over Korea, and as ( hintse troops were alreadv in the countrv bv 
invitation, it was not to bo expected that the shadow v su/tr imtv 
would be abineloneel 

At Seoul the issue was forced bv’ the Japanese minister who 
delivered an ultimatum to the Korean government on the 20th of 
July On the 23rd the palace was fon ibly occupied Meanwhile 
( hma h id despatched about 8000 troops to the alu nv e r 

V 1 8<i 
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The outbrc^ik of war thus found the Japanese m possession of 
Seoul and read> to send large forces to Korea, while the Chinese 
orrupied Asan (about 40 m south of the capital), and had a 
(onsiderable bodv of tioops m Manchuria in addition to those 
despatched to the Yalu river To Japan the command of the 
sea was essential for the secure transport and supply of her 
troops Without It the experience of the war of the i6th centuiy 
would be repeated China, too, could only utilire overland routes 
to Korea, by submitting to the difficulties and delays entailed 
To both powers tlie naval question was thus important 

By the tune war was finally declan d (August l) hostilities had 
already begun On the 25th of July Oshima set out from Seoul to 
attack the Chinese at \san On the 29th he won a victory at Song- 
hwan, but the Chinese commander escaped with a considerable part 
of his forces by a d6tour to Pmg-Yang (Phyong-Yang) Meanwhile 
a portion of the Japanese fleet had encountered some Chinese war- 
ships and transports off Phung Tao, and scored an important success, 
sinking, amongst other vessels the transport Kowshing ” (July 25) 
The loss of more than 1000 Chinese soldiers m this vessel matenally 
lightened Oshiraa s task The intention of the Chinese to crush 
their enemies between their forces at \san and Ping-Yang was 
completely frustrated, and the Japanese obtained control of all 
southern Korea 

Reinforcements from Japan were now pouring into Korea, m spite 
of the fact that the rival navies had not yet tried conclusions, and 
General No7u, tlie senior Japanese olficer present, soon found him- 
self in a position to move on Ping Yang Three columns converged 
upon the place on the 15th of September, and in spite of its strong 
walls earned it though only after severe fighting 

Nearly all the troops on either side had been conveyed to the 
scene of war by sea, though the decisive contest for sea supremacy 
was still to be fought The Chinese admiral Ting with the Northern 
Squadion (which alone took part in the war) had hitherto remained 
inactive in Wei hai wti, and on the other side Vice- Admiral Ito’s 
fleet had not directly inteifered with the hostile transports which 
were remforcing the troops on the Yalu But two days after the 
battle of Ping-Yang, Ting, who had conveyed a large liody of 
troops to th( mouth of the Yalu, encountered the Japanese fleet on 
his return journey off Hai Yang lao on the 17th of beptt nber 
The heavy battleships ‘ Chen- Yuen ’’ and ‘ Ting- Yuen 'constituted 
the strongest element of the Chinese squadron, for the Japanese, 
superior as tliey were in every other factor of success, had no vessels 
which could compan with these in the matter of protection Ting 
advanced in a long irregular line abreast the battleships in the 
centre, the lighter vessels on the wings Ito s fast cruisers steamed 
m line ahead igainst the Chinese right wing crushing their weaker 
opponents with their fire In the end the Chinese fleet was <lefeatcd 
and scattered, but the two heavy battleslups drew off without 
senous injury This battle of the Yalu gave Japan command of 
the sea, but Ito continued to act with great caution 1 he remnants 
of the vanquished fleet took refuge m Port Arthur, whence after 
repairs Ting proceeded to Wii hai wei 

Ihu vietoiy of Ping Yang had cleared Korea of the Chinese troops, 
but on tlie lower Yalu their own frontier-large forces threatened 
a second advance Marshal Yamagata therefore took the offensive 
with his ist army, and on the 24th and 25tli of October, under great 
difficulties —though without serious opjxisition from the enen^ — 
forced the passage of the river and occupietl Chiulicn-cheng Part 
of the Chinese force retired to the north cast, part to Feng-hwang- 
eheng and Hsm yuen (Siu-Yen) The Japanese ist army advanced 
several columns towards the mountains of Manchuria to secure its 
conquests and pri^are for a future advance General Tachimi's 
brigade occupied Feng-hwang cheng on the 29th of October On 
the 7th of November a column from the Yalu took lakushan, and 
a few days later a converging attack from these two places was made 
upon Hsm yuen, which was abandoned by the Chinese Meanwhile 
Tachimi, skirmishing with the enemy on the Mukdtn and Liao- 
’iang roads, found the Chinese in force \ simultaneous forward 
raov( by both sides led to the action of Tsao-ho-ku (November 30), 
after which both sides withdrew — the Chinese to the line of the 
mountains covering Hai cheng, Liao- Yang and Mukden, with the 
latar general Ikoteug a s force, 14,000 strong, on the Japanese right 
north east of Feng-hwang cheng and the Japanese to Chiuhen- 
cheng, Takushan and Hsiu yuen The difficulties of supply m the 
hills were almost insurmountable, and no senous advance was 
intended by the Japanese until January 1895, when it was to be made 
in CO operation with the 2nd army This army, under Marshal 
Oyama, had been formed m September and at first sent to Chemulpo 
as a support to the forces under Yamagata but its chief task was 
the siege and capture of the Chinese fortress, dockyard and arsenal 
of Port Arthur 

The Liao-long peninsula was guarded by the walled city of 
Kinchow and the forts of Ta-lien-wan (Dalny under the Russian 
regime, and lairen under the Japanese) as well as the fortiflcations 
around Port Arthur itself On the 24th of October the disem- 
barkation of the 2nd anny began near Pi-tsze-wo, and the successive 
columns of the Japanese gradually movtd towards Kinchow, which 


was earned without difficulty on the 6th of November Even less 
resistance was offered by tlie modern forts of Ta-lien-wan The 
Japanese now held a good harbour withm a few miles of the mam 
fortress Here they landed siege artillery, and on the 17th of 
November the advance was resumed Ihe attack was made on the 
iqth at dawn Yamaji's division (Nogi s and Nishi s brigades) 
after a trying night march assaulted and carried the western defences 
and moved upon the town Hasegawa in the centre, as soon as 
Yamaji began to appear in rear of his opponents m the northern 
forts, pushed home his attack with equal success, and by 3 p m 
practically all resistance was at an end The Japanese paid for 
this important success with but 423 casualties Meanwhile the 
Chinese general Sung, who had marched from Hai cheng to engage 
the 2nd army, appeared before Kinchow, where he received on the 
22nd a severe repulse at the hands of the Japancst garrison Marshal 
Oyama subsequently stationed his advanced guacd towards Hai 
cheng, the mam body at Kinchow, and a brigade of mfantry at Port 
Arthur boon after this overtures of peace were made by China , 
but her envoy, a foreigner unfurnished with credentials, was not 
received by the Tokyo government 

The Japanese ist army (now under General Nozu) at Antung 
and Feng-hwang cheng prepared, m spite of the season, to move 
across the mountains, and on the 3rd of December General Katsura 
left Antung for Hai-cheng His line of march was by Hsi-mu-chcng, 
and strong flank guards followed parallel routes on either side 
Ihe march was accomphshed safely and Hai-cheng occupied on the 
13th of December In the meantime fachimi had moved northward 
from Feng hwang cheng, m order to distract the attention of the 
Chinese from Hai cheng, and tliere were some small engagements 
between this force and that of ikotenga, who ultimately retired 
beyond the mountams to laao-Yang Sung had already left Kai- 
ping to secure Hai-cheng when he heard of the fall of ^at placfsi 
lus communications with Ikotenga being now severed, he swtrve, 
to the north-west and established a new base at Niu chwang Once 
on hiH new line bung moved upon Hai cheng As it was essential 
thit he shouirl be prevented from joining forces witii Ikotenga, 
General Katsura marched out of Hai-cheug to fight him At Kang- 
wang-tsai (December 19th) the Chinese disjilayed unusual steadiness, 
and it cost the Japanese some 343 CEisuallies to dislodge the encmv 
The vnetors returned to Hai-cheng exhausted with their efforts, but 
secure from attack for some time to come 1 he advanced troops of 
the 2nd army (Nogi s brigade) were now ready to advance, anti only 
the Kai-pmg garrison (left behind by Sung) barred their junction 
with Katsura At Kai pmg (January loth) the resistanct of the 
Chinese was almost as steady as at Kang-wang-tsai and the Japanese 
lost 300 killed and wounded in their successful attack In neither 
of these actions was the deftaietl force routed, nor did it retire vtrv 
far On the 17th of January and again on the 22nd Ikotenga 
ittackcd Hai cheng from the north, but was repulsed 
Mtanwhile the 2nd army, still under Oyama, had undertaken 
operations against Wei-hai-wei, the second great fortress and tlock- 
yard of nortliem Cluna, where Admiral Ting s squadron had been 
refitting since the battle of the Yalu and it was hoped that Ixith 
armies would accomplish their present tasks m time to advance m 
the summer against Peking itself On the i8th of January u naval 
demonstration was made at leng-chow fu, 70 in west of Wei-hai- 
wei, and on the 19th the Japanese began their disembarkation at 
Yung cheng Bay, about 12 m from Wei hai-wei The landing was 
scarcely opposed, and on tlie 26th the Japanese advance was begun 
The south-eastern defences of Wei-hai-wei harbour were earned by 
the 6th division, whilst the 2nd division reachetl the inner waters 
of the bay, driving the Clnncse before them Tlu fleet under Ito 
co-operated effectively On the night of tlie ^th-stli of February 
the Chinese squadron in harbour was attacked by ten torpedo 
boats Two boats were lost, but the armour clail ' Tmg-Yuen ’ 
was sunk On the following night a second attack was made, and 
three more vessels were sunk On tlie 9th the Ching-Yuen 
was sunk by the guns in one of the captured forts On the 12th 
'Vdmiral Ting wrote to \dmiral Ito offering to surrender, and then 
took poison, other officers following his example Wei-hai-wei was 
then dismantled by the Japanese, who recovered the remnant of the 
Chinese squadron, including the ' Chen Yuen,’ and the 2nd army 
concentrated at Port Arthur for the advance on Peking 

While this campaign was in progress the Chinese despatched i 
second peace mission also with defective credentials Ihe Japanese 
ilechned to treat, and the mission returned to China In February 
the Chinese madt further unsuccessful attacks on Hai-cheng Yamaji 
near Kai-ping fought a severe action on the 21st, 22nd and 23rd of 
February at Taping-shan against a part of Sungs army under 
General Ma yu kun This action was fought with 2 ft of snow on 
the ground, the thermometer registering zero F , and no less than 
1500 cases of frost-bite were reported It was the intention of 
General Nozu, after freeing the Hai-cheng gamson from Ikotenga 
to seize Niu-chwang port Two divisions converged on An-shan- 
chan, and the Chinese, threatened m front and flank, retireil to 
Liao- Yang Meanwhile two more attacks on Hai-cheng had been 
repulsed The 3rd and 5th divisions then moved on Nm-chwang, 
and Yamaji’s ist division at Kai-ping joined in the advance The 
column from An-shan chan stormed Niu~ chwang, which was 
obstinately defended, and cost the stormors nearly 400 men All 
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three divisions converged on Niu-chwang port (Ying-kow), and the 
final engagement took place at iicn-chwang-tai winch wab captured 
on the yth of March ihc Chinese forces in Manchuria being 
thoroughly broken and dispersed, there was nothing to prevent 
the Japanese from proceeding to the occupation of Peking since 
they could, after the break-up of the ice, land and supply large 
forces at Shan-hai-kwan, within 1 70 ni of the capital i wo more 
Japanese divisions weie sent out, with Fiincc Komatsu as supreme 
commander Seven divisions were at Port Arthur ready to embark, 
when negotiations were reopened 1 1 Hung-Chang proceeded to 
bhimonoseki, where the trea^ nas signed on the 17th ol April 1895 

An exjiedition was sent towards the end of March to the Pescadores 
and later the Imperial Guard division was sent to Formosa 

It IS impossible to estimate the Chinese losses in the war The 
Japanese lost 4177 men by death in action or by sickness and 
50,862 were wounded or disabled by sickness, exclusive of the 
losses in the Formosa and Pescadores expeditions Jsearly two- 
thirds of these losses were incurred by the ist army in the trying 
winter campaign in Alanchurn. 

The most important works dealing with the war are Vladimir 
China-Japan War (London, i8q6) , Jukichi Inouye The Japan- 
China War (Yokohama, &c , 1896), du Boulay Fpttotne of the 
Chino-Japanese War (London, iSgi)), the olhcial publication of the 
British War Office , Atteridge, Wars of the Nineties pp 545-63O 
(London 1899) , von Kunowski and Frttzdorff, Der japamsch- 
chtnensche Kneg (Leipzig, 1895) , von Muller, Der Krteg zmschen 
China und Japan (Berlin, 1895) JBujax PrScis de quelques cam- 
pagnes conUfnporatnes II La Guerre sino japonatse (I’aris and 
Limoges) 

CHINON. a town of wistcm Frame, capital of an arrondissc- 
ment in the department of Indre-et-Loirc, on the right bank of the 
Vienne, 32 m S W of Tours on the State railway Pop (1906) 
4071 Chinon lies at the foot of the rocky eminence which 10 
crowned bv the rums of the famous castle Its narrow, winding 
streets contam many houses of the i «;th and i6th centum s The 
oldest of Its churches, St Mexme, is m the Rom incsque style, but 
only the fa9ade and na\ c are left The church of St F ticnne <1 itcs 
from the 15th century, thit of St Maurice from the 12th, 15th and 
16th centuries The cistle, which has undergone considerable 
modem restorition, consists of three portions lhat to the east, 
the Chateau de St Georges, built by Henry II of Fngland, has 
almost vanished, only the foundation of the outer wall remaining 
The Chateau du Milieu (iith to 15th centuries) comprises the 
keep, the Pavilion de 1 Horloge and the (jtand I ogis, in the 
print ipal apartment of which the hrst meeting between Joan of 
Arc and Charles VII took place Of the Chateau du Coudray, 
which is separated hy a moat from the Chateau du Milieu, the 
chief remains are the 1 our du Moulin (loth century) and two less 
ancient towers A statue of Rabelus, who was bom m the 
\icinity of the town, stands on the nver-que) Chinon has 
trade in wheat, brands , red w me and plums Baskt t and ropt 
manufacture, tanning and cooperage are among its industries 
Chinon (Caino) existed before the Roman occupation of Gaul, 
and was from early times an important fortress 1 1 was occupied 
by the Visigoths, and subsequently, after forming p\rt of the 
royal domain, came to the counts of Tourame and from them 
to the counts of Anjou Henry II often resided m the castle, 
and died there 'I he place was taken bv Philip Augustus m 
1205 after a year s sitgc 

CHINOOK, a tribe of North Ameruan Indians, dwelling at the 
mouth of the Columbia river, Washington 1 hey were fishermen 
and traders, and used huge canoes of hollowed cedar trunks 
The tribe is practically extinct, but the name sur\ iv es m the trade 
language known as " Chinook jargon ” This has been analysed 
as composed of two-fifths Chinook, two-fifths other Indian 
tongues, and the rest English and Canadian French , but the 
proportion of English has tended to increase The Chmookan 
linguistic family includes a number of separate tribes 

1 he name Chinook is also applied to a wind which blows from 
W or N over the slopes of the Rocky Mountains, where it 
descends as a dry wind warm in winter and cool in summer (cf 
Fohn) It IS due to a cyclone piissing northward, and eontmucs 
from a few hours to several days It moderates the climate of the 
eastern Rockies, the snow meltmg quickly on account of its 
warmth and varushing on account of its dryness, so that it is said 
to “ hek up ” the snow from the slopes 

See GiU, Dictionary of Chinook Jargon (Portland, Ore . 1891) , 
Boas, “ Chinook Texts,” in Smithsonian Report, Bureau m Ethno- 


logy (Washington, it><»4) J C Fiilmg, Bibliography of t hinookaii 
Languagcb, Smithsonian Report, Bureau of Lthuulogy (Wdushingtoii, 
*893) , Horatio Halt, Manual of Oregon Trade Language (London, 
1890), G C Shaw, I he L hiHook Jargon (Scattlt, 1909) Handbook 
of American Indians (Washington, 1007) 

CHINSURA, a town of British India on the Hugh river, 24 m 
above Calcutta, formerly the principil Dutch settlement m 
Bengal The Dutth erected a factor) here m 1656, on a health) 
spot of ground, much preferable to that on which CaleutU is 
situated In 1759 a British force under folond Forde was 
attacked by the girrison of Chmsura on its march to ( lundir- 
nagore, but in less than half an hour the Dutch were entire 1 ) 
routed In 1795, during the Najxileonic wars, the settlement was 
occupied b) a British garrison \t the peace of 1814 it was 
restored to the Dutch It was among the cessions m India 
made bv the king of the Netherlands in 1825 m exchange for 
the British possessions m Sumatra Hugh Colli gc is maintained 
by government , and there are a number of scliools, several of 
which are carried on by Scottish Presb) terian mission iries 
Chmsura is included m the Hugh mumcipalitc 

CHINTZ, a word derived from the Hindu chint, spotted or 
V aricgated This n.ime was give n to a kind of stained or painted 
calico proc’uced in India It is now applied to a highlv gla/cd 
printed calico, commonly made in several colours on a light 
ground and used for bed hangings, covering furmturc, &.c 
CHIOGGIA, a town and episcopal see of Vcnetia Itah , in thi 
provmce of Venue, from which it is iSJ m S bv sea Pop 
(1901) 21,384 (town), 31,218 (commune) It is inhabited mostly 
by fishermen, and is situ ated upon an island at the S ( nd of the 
lagoons It IS traversed bv one mam canal, La \cni The 
peculiar dialect ami lustoms of the inhabitants still survive to 
some extent It is of earlier origin than Venice, and mdted is 
probablv identical with the Roman Portus Aedro, or Ebro, 
though Its name is derived from the Roman Fossa Claudia, 
a canalized cstuxrv which with the two mouths of the Meduacus 
(Brenta) went to foim the harbour In 672 it entered the 
league of the cities of the lagoons and recognized the authontv 
of the doge In 8o«) it wis almost distroycd b\ Pippin, but 
in 11 10 was made a eit), remaining subject to Venice whose 
fortunes it thenceforth followed it w us captured after i di tci- 
mincd resistance b\ the (lenocse in 1379, but recovered m 1380 
Chioggiv IS conneited hv rul with Rovigo, 33 m to the south- 
west (T \s ) 

Pica'oL 11 ar of Chto^gia {/ j/S-So) Ihc nav al war of 137S 

1380, uarried on b) Venice against the tiemxfse and their allies, 
the lord of Carrai a and the king of Hungarv is of ixi optional 
interest as one m whu h a superior naval power, luv mg suffered 
disaster in its home waters, and having been invaded, was )et 
able to win in the end bv holding out till its squadrons in ckst int 
seas could be rccillcd foi its defence 

When the war began in the spring of 1378, Vinicc wa'. mainl\ 
concerned for the safety of its tradi ig stations m the Lfc\ int and 
the Black Sea, which were ex^xased to the ittacks ol the Genoest 
The more powci lul of the two fleets w Jueh it ent out was desiiatehtt' 
into the eastern Mediterranean under Garlo Zeno the bailifl ind 
captain of Negrojwnt \ smaller force was s« nt to operate against 
the Genoese in the western Mediterranean and was placed under tlw 
command of Vettoi ias,uii The povscssions of \eniee on the m iin- 
1 iiul, \\hirh were then m dl, were assailed by I rancesco Carrara iiul 
the Hung irian Her onlv illv in the war^ Bernabo Vi conti of 
Milan, g i\ e her little Julp on this side but bis mercenancs invaded 
the temtoiy of ( t n<> i 1 he danger on land seemed trifling to \ tnie< 
so long as slie eouUi ktep the sea open to her tratle and press tlu 
u ir against the (lenoese m the Levant 

During the first stage of the war the plans of the senate wen 
earned out with general success While Carlo Zeno harassed th< 
Genoese stations m the I-evant, Vettor Pisani brought one of their 
squadrons to action on tlie 30th of May 1378 off Punta di Anzio u> 
the south of tiio filler, and defeated it Iht battle was fought m 
a gale by 10 Vemtian against ii Genoese galkvs The Cenocst 
admiral, Luigi de’ Fieschi, was taken with 5 of his gallev s and others 
-were wreckerl Four of the squadron escaped and steered for 
Famagusta in Cyprus, then held by Ctnoa If Pisani had directed 
Ins course to Genoa itself, which was thrown into a panic by the 
defeat at Anzio, it is possible that he might have dictated peace 
but he thought his squadron too weak and preferred to follow the 
Genoese galleys which had fled to Famagusta Dunng the summer 
of 1837 he was employed partly in attacking the enemy in Cj-prus 
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but mainly in taking possevjion of the Istiian and Dalmatian towns 
which supported the Hunganans from fear of the aggressive ambition 
of Vtnict He was ordered to winter on the coast of Istna, where 
his crews suffered from exposure and disease Genoa, having 
recovered from the panic caused by the disaster at Anzio, decided to 
attack Venice at home while the best of her ships were absent with 
Carlo Zeno Sht sent a strong fleet into the \driatic under Luciano 
Dona Pisani had been reinforced early in the spring of 1378, but 
when he w is sighted by the ( ennese flee t of 25 sail off Pola in Istria 
on the 7th of May, he was slightly outnumbered, and his crews were 
still weak The Venetian admiral would have preferred to avoid 
battk , and to check an attack on Venice itself, by threatening the 
Genoese fleet from his liast on the Istrian coast lie was forced into 
bittle by the commissioner (provediiore) Michael Steno, who as 
agent of the senate had authority over the admiral The Venetians 
were defeattd with the loss of all their galleys except six Luciano 
Dona fell in the battle, and the Genoese, who had suffered seierely, 
did not at once follow up their success On the arrival of his suc- 
cessor, Pietro Dona, with reinforcements, they ajipeared off the 
Lido the outer barrier of the lagoon of Venice, in July, and in 
August they entered on a combined naval and military attack on tlw 
city, in combination with the Cariarcse and the Hungarians Ihe 
Venetians had closed the pissages through the outer banks except 
at the southern end, at the island of Brondolo, and the town of 
Chioggia The barrier here appro iches close to the mainland, and 
the position f icilitated tlie eo operation of the Genoese with the 
Can, in e ind Hungarians, but Chioggia is distant fiom Venice, 
whitli could only be reached along the e inals across the lagoon Tin 
Venetians had taken up the buoys which marked the fairway, and 
h id ]d ie< d i light squ idron on the 1 igoon Ihe allies, after occupy- 
ing the island of Brondolo, attacked, and on the 13th of August 
took tlie town of Chioggia with its girrison of 3000 men 

Ihere appeind to be nothing to prevent the inemy from advanc- 
ing to the city of V( nice except the (iitheult navig ition of the lagoon 
fhi senate applied for peace, but when the Genoese replied that 
they were rt solved to ‘ bit and biidlc the horses of Saint Mark 
the Venetians decided to fight to the end Vettor Pisani, wjio had 
been imprisoned after the dt feat at Pola, but who possessed the 
confidt nee of the people ind tin itfi ction of the sailors, w is released 
and n imid commander-in-chief igainst tlie wish of the aristocracy 
Under his guidance the Vtnetians idojitexl i singulaily bold and 
ingenious policy of offensive defence The luavy C enoese ve scls 
were mucli hampered by the shallow w iter and intricate passigis 
through the lagoon By taking advantage of their embarrassment 
and his own local knowledge, Pisani earned out a series of move- 
ments which entirely turned the tables on the invideis Between 
the 23rd aid 25th of August he executed a succession of night 
attacks, during which he sank vessels laden with stoics not only m 
tilt e mils leading through th< lagoon to Venice, but in the fairways 
leading from t hioggia to the open sc a round both ends of the island 
of Brondolo The Genoese were thus shut in at the very moment 
when they thought they were about to besiege Venice Pisani 
stationed the galleys under his command in the open sea outside 
Brondolo, and during the rest of the yiar blockaded the enemy 
closely The distress of the V t neti ms themselves was great, but the 
Doge Vndrt i Contarini and tlie nobles set an example by shaimg the 
general hardships, and tiUi g vn oith not to n turn to Venice till 
they had recovered Chioggia Cirlo Zeno had long since been 
ordtred to return, but the slowness and difficulty of communication 
and movement under t4th century conditions delaytd his reappear- 
ance The besiegers of Chioggia were at the end of their powers of 
endurance, aid Pisini had been eompelkd to give a promise that 
the siege would lie raised, when Ztnos fleet reiched the inehorage 
off Brondolo on the ist of January 1380 Ihe attack on Chioggia 
was now pressed with vigour The Genoese held out resolutely m 
the hope of relief from home But the resources of Genoa had been 
taxed to fit out the squadrons she had already sent to sea It was 
not until the 12th of May 1380 that her admiral, Matteo Maruffo, 
was able to reach the neighbourhood of Brondolo with a relieving 
force By this time th< V< netians had iccovcred the island, and their 
fleet occupied a fortihed anchorage from which they refused to be 
drawn Maruffo could do nothing, and on the 24th of June 1380 
the defenders of Chioggia surrendered The crisis of the war was 
past Venice, liemg now safe at home, recovered the command of the 
sea, and before the close of the year was able to make peace as a 
conqueror 

\nTHORiTii‘S — S Romanin, Storia documentaia di I enezia {Venice, 
*855) W C Ha/htt, History of the Venetian Republic (Ixmdon, 
i860) Horatio F Brown, Venue (I-xmdon, 1803) (D H ) 

CHIOS, an island on the west coast of Asia Minor, called by the 
Greeks Chios (Xms, V n) Xio) and by the Turks Saki Adasi, 
the soft pronune ution of X before t in modern Greek, approxi- 
mating to sh, caused Xto to be Italianized as Scio It forms, 
with the islands of Psara, \ikaria, Leros, Calymnus and Cos, 
a sanjak of the Archipelago vilayet Chios is about jo m long 
from N to S , and from 8 to 1 5 m broad , pop 64,000 It well 
deserves the epithet “ craggy ” (TraiTraXoewo-a) of the Homeric 
hymn Its figs were noted in ancient times, but wine and gum ' 


mastic have always been the most important products The 
climate is healthy , oranges, olives and ev en palms grow freely 
The wine grown on the N W coast, in the district called by 
Strabo Anusia, was known as vinum Ann stum Early m the 
7th century b c Glaucus of Chios discovered the process of 
welding iron (xoAArytris see J G Frazer’s Pausantas, note 
on X 16 I, vol V pp 31 3-314), and the iron stand of a large 
crater whose parts were all connected by this process was 
constructed by him, and preserved as one of the most interesting 
relics of antiquity at Delphi The long line of Chian sculptors 
(sec Greek Art) m marble bears witness to the fame of Chian 
art In literature the chief glory of Chios was the school of 
epic poets called Homeridae, who helped to create a received 
text of Homer and gave the island the reputation of being the 
poet’s birthplace Ihe chief town, Chios (pop 16,000), is on 
the E coast A theatre and a temple of Athena Poliuchus 
existed m the ancient city About 6 m N of the citv there is a 
curious monument of antiquity, commonly called “ the school 
of Homer ” , it is a very ancient sanctuary of Cybele, with an 
altar and a figure of the goddess with her two lions, cut out 
of the native rock on the summit of a hill On the west coast 
there IS a monastery of great wealth with a church founded b\ 
Constantine IX Monomachus (1042-1054) Starting from thi 
city and encompassing the island, one passes m succession the 
promontory Posidium , Cape Phanae, the southern extremity 
of Chios, with a hai hour and a temple of Apollo , Notium, 
probably the south-western point of the island , I an, opposite 
the city of Chios, wheie the island is narrowest, the town 
Bohssus (now Vohsso), the home of the Homend poets , Mclaena, 
tlie north-western point , the wme-grow mg district Anusia 
Cardamvlc (now Cardhamili) , the north-eastern promontory 
was probably named Phlium, and the mountains that cross 
the northern part of the island Pehnacus or Pcllcnaeus 

The history of Chios is very obscure According to Phertcydts, 
the onginal inhabitants were Leleges, while according to other 
accounts Thessahan Pclasgi possessed the island bcfoie it became 
an Ionian state The name \ethalia, common to Chios and Lemnos 
in very early times, suggests the original existence of a homogeneous 
populition m these in<l other neighbouring islands Oenopion, a 
mythical hero, son of l>ionysus or of Rhadamanthus, was an early 
king of Chios His successor in the fourth generation, Hector, united 
the island to the Ionian confederacy (Pausan vii 4), though Strabo 
(xiv p 633) implies an actual conquest by loni in settlers The regal 
government was at a later time exchangcid for an oligarchy or 1 
democracy The names of two tyrants, Amphiclus and Polylecnus, 
aie mentioned The pioducts of the isl iiid v\erc laigely cxpoitcd on 
the ships of Miletus, with which city Chios formed a close mercantile 
alliance in opposition to the rival league of Phocaea anel San os 
Similar commercial considerations determined the Chians in then 
attitude towards the Persian conquerors m 54O they submitted to 
Cyrus as eagerly as Phocaea resisteel him during the Ionian revolt 
their fleet of 100 sail joined the Milesians in offering a desinrati 
opposition at lade (494) The island was subsequently punished 
with great rigour by tlie Persians The Chian ships, under the tyiant 
Strattis served in the Persian fleet at balamis After its lilxration 
in 479 Chios joined the Delian League and long remained a firm ally 
of the Athenians, who allowed it to retain full autonomy But m 41 3 
the island revolted, and w as not recaplurevl After the Pelojioniu sian 
War it took the first opportunity to lemw thi Athenian alhanci 
but in 357 again seceded As a mcmbci of the Delian league it had 
regained its prosperity, being able to equip a fleet of 50 or 60 sail 
Moreover, it v\as reputed one of the best governed states in Greece, 
for although it was governed alternately by oligarchs and democrats 
neither parly persecuted the oilier severely It was not till late in 
the 4th century that civil dissension became a danger to the stale, 
leaving it a prey to Idricus, the dynast of Cana (346), and to tke 
Persian admiral Memnon (333) During the Hellenistic age Chios 
maintained itself in a virtually independent position It supported 
the Romans in their Eastern wars, and was made a ‘ ficc and allied 
state ” Under Roman and Byzantine rule industry and coniintrce 
were undisturbed, its chief export at this time being the Aivisian 
wmc, which had become very popular After temporary occupations 
by the Seljuk Turks (1089-1092) and by the Venetians (1124 -1125 
1172, 1204 1225), it was given in fief to the Genoese family of 
Zaccaria, and in 134O passed definitely into the hands of a Gmoese 
maona or trading company, which was organized in 1362 under tlu 
name of * the Giustmiam This mercantile brotherhood, foi merly 
a pnv ilcged class, alone exploited the mastic trade , at the same time 
the Greeks were allowed to retain their rights of self-government 
and continued to exercise their industries In I4i‘5 the Genoese 
became tributary to the Ottomans In spite of occasional secessions 
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which brought seveie punishment upon the island (1453, 1479), the 
rule of the Giustmiani was not abolished till 156O Under the Otto 
man government the prosperity of Chios was hardly affected But 
the island underwent severe periods of suffering after its capture and 
reconquest from ths Florentines (1595) and the Venetians (if)94- 
1695), wluch greatly reduced the number of the Latins Worst of all 
were the massacres of 1S22, which followed upon an attack by some 
Greek insurgents executed against the will 01 the natives In 18H1 
Chios was visited by a very severe earthquake m which over 5^100 
persons lost their lives and more than half the villages were seriously 
damaged The island has now rceoveicd its prosperity There is a 
harbour at Castro, and steam flour-mills, foundries and tanneries 
havt been established Rich antimony and calamine mines are 
worked by a French undertaking, and good marble is quarried by m 
Italian company 

Authorities — Strabo xiv pp 632 f , Athenaeus vi 26‘> 266 , 
Herodotus 1 160-165, vi 15 31 Thucydides via 14 61 , Corpus 
Inscr Atticarum, iv (2), pp 9, 10 , H Houssaye in Revue des deux 
wowrfes, xlvi (1876), pp iff, T Bent m Historical Review (1889) 
pp 467-480 Pustel de Coulanges, L tie de Chto (ed Jullian, Pans, 
1893) for coinage, B V Head, Histona numorunt (Oxford 1887), 
pp 513-515, and Numismatics (.reek (E Gr , M O B C) 

CHIPPENDALE, THOMAS (d 1779), the most famous of 
English cabinetmakers The materials for the biography of 
Chippendale are exceedingly scanty, but he is known to have been 
the son of Thomas Chippendale 1 , and is belu ved to have been 
the father of Thomas ( hippendale 111 His father was a cabinet- 
maker and wood-earver of considerable repute in Worcester 
towards the beginning of the i8th century, and possibly he 
originated some of the forms which became cluracteristie of 
his son’s work Thus a set of chairs and settees Wtis made, 
ipparently at Worcester, for the family of Bury of Knateshill, 
It a period when the great cabinetmaker could have been no 
more than a boy, whieh are practu all) identical with much of the 
work that was being turned out of the family factory .is late 
IS the sixties of the i8th century Side by side with the Queen 
Vnne or eail) Georgian feeling of the first quarter of the 18th 
century we hnd the interlaecd splats and various other details 
which mai ked the Chippendale style By 1727 the elder ( hippen- 
clale and his son had removed to London, and at the end of 1749 
the younger man — his father was probably then dead — estab- 
lished himself m Conduit Street, Long Acre, whence in 17^3 he 
removed to No Oo St Martin s Lane, which with the addition of 
the adjoining three houses remained his factory for the rest of 
his life In 1735 his workshops were burned down , in 1760 he 
was elected a member of the Society of Arts , m 1766 his partner- 
ship with lames R.inni was dissolved by the latter’s death 

It has alw ivs been exceedingly difficult to distinguish the work 
executed in Chippendale’s factory and under his own eye from 
that of the many copyists and adapters who throughout the 
second half of the i8th eentury — the golden age of English 
furniture — plundered remorselessly Apart from his published 
designs, many of which were probably never made up, we have to 
depend upon the very few instances in which his original accounts 
enable us to earmark work which was unquestionably his For 
( lay don House, the seat cf the Verneys in Buckinghamshire, he 
executed much decorative work, and the best judges are satis- 
fied that the Chinese bedroom there was designed by him At 
llarcwood House, the seat of the earl of Harewood in Yorkshire, 
wc are on firmer ground The house was furnished lietween 
1765; and 1771, and both Robert Adam and Chippendale were 
employed upon it Indeed, there is unmistakable evidence to 
show that certain work, so closelv characteristic of the Adams 
that It might have been assigned to them without hesitation, was 
actually produced by Chippendale This may be another of the 
manv indications that Chippendale was himself an imitator, or it 
may be that Adam, as architect, prescribed designs which Chip- 
pendale’s cabinetmakers and carvers executed Chippendale’s 
bills for this Adam work are still preserved Stourhead, 
the famous house of the Hoares m Wiltshire, contains much 
undoubted Chippendale furniture, which may, however, be 
the work of Thomas Chippendale III , at Rowton Castle, 
Shropshire, Chippendale’s bills as well as his works still exist 

Our other main source of information is The Gentleman and 
Cabinet Maker’s Director, which was published by Thomas 
Chippendale in 1754 ITiis book, the most important collection 


237 

of furniture designs issued up to that time in F ngland, contains 
one hundred and sixty engraved plates, and the list of subscribers 
indicates that the author had ai quired a large and distinguished 
body of customers The book is of folio si?e , there was a 
second edition m 1759, ^^‘1 third m 1762 

In the rather bombastic introdiK tion (Thippendalc say s th it he 
has been encouraged to produce the hook fiy persons of distinc- 
tion and taste, who have regretted that an art capable of so 
much perfection and refinement should lie executed with so 
little propriety and elegance” He has some severe remarks 
upon critics, from whicli we may assume that he had drt idv 
suffered at their hands Perhaps, indeed, Chippendale mav have 
been hinted at in the caustic remarks of Isaac Ware, survevor to 
the king, who bewailed that it was the misfortune of the world in 
his day ‘ to set an unmeaning scrawl of C’s inv erted and looped 
together, taking the place of (jreek and Roman elegance even in 
our most expensive decorations It is called French, and let 
them have the praise of it ' Thi Gothic shaft and ( hinesc Ficll 
are not beyond nor below it in poorness of imit ition ” It is the 
more likely that these barbs were intended for Chippendale 
since he was guilty not only of many essays in Gothie , but of a 
vast amount of work in the ( hinese fashion, as well as in the 
flamboyant style of Louis XV The Director tontains examples 
of each of the manners which aroused the scorn of the kings 
surveyor Chippendale has even shared with Sir U illiam 
Chambers the obloquy of mtroduiing the Chinese style but 
he appears to have elonc nothing vvor^e than ‘conquer, is 
Alexandre Humas used to call it the idt is of other people Nor 
would It be fair to the man who, whatever his occasional 
extravagances and absurdities, was yet a great designer and .1 
great transmuter, to pretend that all his t hinese designs were 
contemptible Many of them, with their geomelru il lattice- 
work and carved tracery, are distinctly elegant and effective 
Occasionally we find in one pieie of furniture 1 combination of 
the three styles which ( hippendale most affected it different 
periods — I ouis XV, Chinese and Gothic- and it cannot 
honestly be s ud that the result la is incongruous as might ha' e 
been expected Some of his most elegant and attractive work is 
derived directly from the 1 renc h and we cannot doubt that the 
inspiration of his famous ribbon-backed chair came directly from 
some of the more artistic performances m rococo 
The primary characteristic of his work is sohditv but it is a 
solidity which rarely liecomcs he ivmess Even in his most 
lightsome efforts, such as the nbbon-b irked chair, constructirm is 
always the first consideration It is here perhaps th it he differs 
most materialH from his greit suer essor Sheraton whose ide is of 
construction were eeccntnc in the extreme It is indeed m the 
chair that C hippendale is seen at his best and most characteristic 
From his hand, or his ptneil, we liavc a great variety of chairs, 
which, although differing extensively m detail, may be roui^hlv 
arranged in three or four groups, which it would sometimes be 
rash to attempt to date He mtroduced the cabriole leg, 
which, despite its antiquity, came immediately from Holland , 
the claw and ball foot of ancient Orient il use , the straight, 
square, uncompromising early Georgi in leg , the carved lattice 
work Chinese leg, the pseudo-Chinese leg, the fretwork leg 
which was supposed to be in the best Cjothic taste , the inelegant 
rococo leg with the curled or hoofed foot , and ev en occasionally 
the spade foot, which is supposed to be char icteristic of the 
somewhat later style of Hepplew hite His chair-backs w i re v ery 
various His efforto in Gothic were sometimes highlv successful 
often they took the form of the tracery of a church window , or 
even of an ovalled rose window His Chinese backs were dis- 
tinctly geometrical, and from them he would seem to have 
derived some of the inspiration for the frets of the glazed book- 
cases and cabinets which were among his most agreeable work 
The most attractive feature of Chippendale’s most artistic chairs 
— those which, originallv derived from Louis Qumze models 
were deprived of their rococo extravagances — is the back, which, 
speaking generally, is the most elegant and pleasing thing that 
has ever been done in furniture He took the old solid or 
slightly pierced back, and cut it up into a light openwork design 
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exquisitely carved — for Chippendale was a carver before e\ery- 
tliing — in a vast variety of designs ranging from the elaborate 
and extremely elegant, if much criticized, ribbon back, to a 
comparatively plain but highly effective splat Hls armchairs, 
however, often had solid or stuffed backs Next to his chairs 
Chippendale was most successful with settees, which almost 
mvaiublv took the shape of two or three conjoined chairs, the 
irms, bicks and legs identical with those whu h he used for single 
seats He was likewise a prolific designer and maker of book- 
uises, cabinets and escritoires with doors glazed with fretwork 
divisions Some of those which he executed in the style which in 
his day passed for Gothic are exceedingly handsome and effective 
We have, too, from his hand many cases for long clocks, and a 
great number of tables, some of them with a remarkable degree 
of Gallic grace Ho was especially successful in designing small 
tables with fretwork galleries for the display of china His 
mirrors, which were often m the ( hinesc taste 01 extravagantly 
rococo are remarkable and characteristic In his da> the 
cabinetmaker still had opportunities for designing and con- 
structing the four-post bedstead, and some of Chippendale’s 
most graceful work was kivishcd upon the woodwork of the 
lighter, more refined and less monumental four-poster, which, 
thanks in some degree to his initiative, took the place of the 
massne Tudor vnd the funerealK hung Jacobean bed From an 
organ case to a washhand- stand, indeed, no piece of domestic 
furniture came amiss to this astonishing man, and if sometunes he 
was extravagant, grotesque or even puerik , his level of achieve- 
ment IS on the whole exceedingl) high 

Sini c the revnal of mterest in his work he his often been 
criticized with considerable asperity, but not always justlj 
Chippendale’s work has stood the supreme test of posterity 
more completely than that of any of his riv als or successors , anu, 
unlike many men of genius, we know him to have been warmly 
appreciated m his lifetime He was it omc an artist and 
a prosperous man of business His claims to distinction are 
summcfl up in the fact that his name has In general consent been 
attached to the most splendid period of English furniture 
Chippendale was buried on the 13th of Novembei 1779, 
appirently at the church of St Martin-in-the- 1 'ields, and 
administration of his intestate estate was granted to his widow 
Eliz ibeth He left four children, Thomas Chippendale III ,John, 
C harles and Mary He was one of the assignees in bankruptcy of 
the notorious Theresa Cornelvs of Soho Scjiiare, of whom we read 
m ( asanova and other scandalous chrome les of the time Thomas 
C hipptndale 111 succeeded to the business of his father and 
grandfather, and for some years the firm traded under the style 
of Chippendale & Haig The factory remained m St Martin’s 
Lane, but in 1814 an additional shop was opened at No <57 
Haymarkct, whence it WcUs in 1821 removed to 42 jermyn Street 
Like his father, Thomas Chippendale III was a member of the 
Society of Arts , and he is known to have exhibited five pictures 
at the Royal Ac.idem> between 1784 and i8or He died at the 
end of 1822 or the beginning of 1823 (j p b ) 

CHIPPENHAMT, a market town and municipal borough m the 
Chippenham parliamentary division of Wiltshire, England, 94 m 
W of London by the Great Western railway Pop (1901) 3074. 
Chippenham is governed by a mayor, 4 aldermen and 12 
councillors Area, 361 acres It lies in a hollow on the south 
side of the Upper ^von, here crossed by a picturesque stone 
bridge of 21 arches St Andrew’s church, originally Norman of 
the 1 2th century, has been enlarged in different styles A paved 
causeway running for about 4 m between Chippenham Cliff and 
Wick Hill IS named jifter Maud Heath, said to have been a 
market-woman, who built it m the 15th century, and bequeathed 
an estate for its mamtenance After the decline of its woollen 
and silk trades, Chipjoenham became celebrated for grain and 
cheese markets There are also manufactures of broadcloth, 
churns, condensed milk, railway-signals, guns and carriages , 
besides bacon-curing works, flour mills, tanneries and large 
stone quarries Bo wood, the seat of the marquess of Lansdownc, 
IS 34 m S E of Chippenham Lanhill barrow, or Hubba’s Low, 
2 4 m N W , IS an ancient tomb containing a ktstvam or sepulchral 


chamber of stone , it is probably British, though tradition makes 
It the grave of Hubba, a Danish leader 
Chippenham {Chebeham, Chippeham) was the site of a royal 
residence where m 853 iEthelwulf celebrated the marriage 
of his daughter ^Ethelswitha with Burhred, king of Mercia The 
town also figured prominently in the Danish invasion of the 9th 
century, and in 933 was the meeting-place of the witan In the 
Domesdav Survey Chippenham appears as a crown manor and is 
not assessed m hides The town was governed by a bailiff in the 
reign of Edward I , and returned two members to parliament 
from 1295, but it was not incorporated until 1533, when a 
charter from Mary established a bailiff and twelve burgesses and 
endowed the corporation with certain lands for the maintenance 
of two parliamentary burgesses and for the repair of the bridge 
over the Avon In 1684 this charter was surrendered to Charles 
U , and m 1685 a new charter was received from James II , which 
was shortly abandoned m favour of the original grant The 
Representation Act of 1868 reduced the number of parliamentary 
representatives to one, and the borough was disfranchised by 
the Redistribution Act of 1885 The derivation of Chippenham 
from cvppan, to bu>, implies that the town possessed a market 
in Saxon times When Henry VII introduced the cloth’ng 
manufacture into Wiltshire, Chippenham became an important 
centre of the industry, which has lapsed A prize, however, 
was awarded to the town for this commodity at the Great 
Exhibition of 1831 

CHIPPEWA ^ FALLS, a citv and the county-seat of Chippewa 
countv, Wisconsin, U S A , on the Chippewa river, about 100 m 
E of St Paul, Minnesota, and 12 m N h of Eau Claire, Wisconsin 
Pop (1890) 8670 , (1900) 8094 , (1906, estimate) 9192 It is 
served by the Wisconsin Central, the Chicago & North-Western 
and the Chicago, Milwaukee & St Paul railwaj s, and is connected 
witli Eau Claire bv an electric line The first settlement on the 
site was made in 1837 , and the city was chartered in 1870 
CHIPPINO CAMPDEN, a market town m the noithcm parlia- 
mentary division of Gloucestershire, England, on the Oxford and 
Worcester line of the Great Western railway Pop (1901) 1542 
It IS picturesquely situated towards the north of the Cotteswold 
hill-district The many interesting ancient houses afford 
(vidence of the former greater importance of the town I'he 
church of St James is mainly Perpendicular, and contains d 
number of brasses of the 13th and i6th centuries and several 
notable monumental tombs A ruined manor house of the 16th 
century and some almshouses complete, with the church a 
picturesque group of buildings , and Campdtn House, also of 
the 1 6th century, deserves notice 
Apart from a medieval tradition pieserved by Robert de 
Brunne that it was the meeting-place of a conference of Saxon 
kings, the earliest record of Cimpden {Campedene) is in Domesdav 
Book, when Earl Hugh is said to hold it, and to have there fift\ 
villcms The number shows that a large village was attai hed to 
the manor, which m 1173 passed to Hugh de Gondevilli and 
about 1204 to Ralph, earl of Chester The borough must have 
grown up during the 12th century, for both these lords granted 
the burgesses charters which are known from a confirmation of 
1247, granting that they and all who should come to the market of 
Camp^ene should be quit of toll, and that if anv free burgess of 
Campedene should come into the lord’s amerciament he should be 
quit for 1 2d unless he should shed blood or do felony Probably 
Earl Ralph also granted the town a portman-mote, for the 
account of a skirmish in 1273 between the men of the town and 
the countv mentions a bailiff and implies the existence of some 
sort of municipal government In 1605 Campedene was incor- 
porated, but It never returned representatives to parliament 
Camden speaks of the town as a market famous for stockings, 
a relic of that medieval importance as a mart for wool that had 
given the town the name of Chipping 
CHIPPING NORTON, a market town and municipal borough in 
the Banbury parliamentary division of Oxfordshire, England, 26 
m N W of Oxford by a branch of the Great Western railway 
* For the Chippewa Indians sec Ojibway, of which the word is a 
popular adaptation 
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Pop (1901) 3780 It lies on the steep flank of a hill, and consists ' and feet, or is consulted as to keeping them m good condition , 
mainly of one very wide street The church of St Mary the 1 the use of the word is now restricted, ho\\e\er, to the care of 
Virgin, standing on the lower part of the slope, is a fine building 1 the toes, “ manicurist ” having been invented for the correspond- 
of the Decorated and Perpendicular periods, the hexagonal mg attentions to the fingers I he word was first introduced 
porch and the clerestorv being good examples of the later style in by a “ corncuttcr ” m Davie-, Street, I ondon 
The town has woollen and glove factories, brevvenes and an CHIROPTERA (Greek for “ hand-wings ”), an order of 
agricultural trade It is governed try a mayor, 4 aldermen and mammals containing the bats, all of which are unique in the 
12 councillors Area, 241^6 acres Chipping Norton {Chepyng- doss in possessing the power of true flight, and hi\e their fore 
mrton) was probablv of some importance in Saxon times At limbs specially mo<hficd for this purpose 

the Domesday Survey it was held in chief by Ernulf de Hesding , The mammals comprised in this order art at once distinguished 
It was assessed at fifteen hides, and compnseil three mills It by the possession of true wings , this peculianty l:>eing accom- 
retumed two members to parliament as a borough m 1302 and ' panied by other modifications of bodily structure having relation 
1304-1305, but was not represented after this date, and was not to aerial locomotion Ihus, in direct contrast to all other 
considered to he a borough in 1316 The first and only charter mammals, in which locomotion is chiefly effected by action 
of incorporation was granted by James I in 1608 , it established from behind, and the hmd-hmbs consequently greatly pre- 
a common council consisting of 2 bailiffs and 12 burgesses , a ponderate in size over the fore in the Chiropteri the fore-limbs 
common clerk, 2 justices of the peace, and 2 serjeants at-mace , being the agents in propelling the body forward during flight, 
and a court of record every Monday In 1205 William hitz-Alan immensely exceed the short and weak hinder extremities ihe 
was granted a four days’ fair at the feast of the Inven- 
tion of the Cross , and in 1276 Roger, carl of March, 
wis granted a four days’ fair at the feast of St Bar- 
nabas In the reign of Henry VI the market w^s held 
on Wednesday, and a fair was held at the Tronslation 
of St Thomas Becket These continued to be held in 
the reign of James I , who .mnulled the former two 
fairs, and grvntcd fairs at the feasts of St Mark, St 
Matthew, St Bartholomew, and SS Simon an<l Jude 
CHIQUITOS (Span “ very small ”), a group of 
tribes in the province of Santa Cruz dc h Sierra, 

Bolivia, and between the head waters of the rivers 
Mamor^ and Itenez When their countrv was first 
invaded they fled into the forests, and the Spaniards, 
coming upon their huts, the doorways of which arc 
built excessively low, supposed them to be dwarfs 
hence the name They are in fact well formed and 
powerful, of middle height and of an olive com- 
plexion They are an agricultural people but m idc 
a gallant resistance to the Spaniards for nearly two 
centuries In 1691, how^ever, they made the Jesuit 
missionaries welcome, and rapidly liecame civilized 



Ihe Chiquito language was adopted as the means p,G 

of communication among the converts who soon 
numbered 50,000, representing nearl} fifty tribes c, Clavicle 
I pon the expulsion of the Jesuits in 1767 the Chiquitos Humerus 
liecamc decadent, and now number short of 20 000 ^ 

Iheir houses, regularly ranged in streets, are built of First digit 


Fig I — Skeleton and Wing-Membrancs of the Noctulc Bat 
{Pjptstrellus noctula) y J 
Ic ph\ First phalanx 

rus ph- Second phalanx 

s> ph"' Third phalanx 

am, Antebrachial membrane 
ligit /, Femur 


idobesthatched with coarse grass 1 hey manufactairc (f* d®, other digits of the fore hmb i Iibia 


(opper boilers for making sugar and understand 
several trades, weave ponchos and hammocks and 
make straw hats They are fond of singing and 


supporting wm the wing-mem fb Fibula [femoral membrane 

brane c, Cakar supporting im, the inter 

m,m, Metacarpal Ixines pd, Post calcaneal lobe 


(lancing, and are a gentle -mannered and hospitable folk I thorix, giving origin to the great muscles which sustain flight 
The group is now divided into forty tribes [ and containing the proportionately large lungs and heart is 


CHIROMANCY (fiom Gr band, and /tavretu, divin.ition), | remarkabl> capacious, and the ribs are flattened and close 


the art of telling the character or fortune of persons bv studying 
the lines of the palms of the hands (see Pai mis try) 

CHIRON, or ( HEiRON , in Greek mythology, one of the Centaurs, 
the son of Cronus and Philyra, a sea nymph He dwelt at the 
foot of Mount Pelion, and was famous for his wisdom and 
knowledge of the healing art He offers a remarkable contrast 
to the other Centaurs in manners and character Many of the 
most celebrated heroes of Greece were brought up and instructed 
bv him (Apollodorus 111 10 13) Accidentally pierced by a 
poisoned arrow shot by Heracles, he renounced his immortality 
m favour of Prometheus and was placed by Zeus among the 
stars as the constellation Sagittarius (Apollodorus 11 5 , Ovid, 
Fasti, v 414) In a Pompeian wall-painting he is shown 
teaching Achilles to play the Ivre 

See articles m Pauly- Wissowa's Realencxchpddre and W H 
Roscher's Lextkon der Mythologte , W Mannhardt Wald- und 
Feldhulte (1904) 

CHIROPODIST (an invented word from Gr hand, and 
TTov^, foot), properly one who treats the ailments of the hands 


together w'hile the shoulder-girdle is greall> dcvelopetl m 
comparison with the weak pelvis The fore-arm (fig i) consists 
of a rudimentarv ulna, a long curved radius and a carpus of 
SIX bones supporting a thumb and four elongated fingers, between 
which, the sides of the bodv and the hinder extremities a thin 
expansion of skin the wing-mtmbrane is spread ITie knee 
IS directed backwards owing to the rotation of the hind limb 
outwards b) the wing-membrane , an elongatevl cartilaginous 
process (the calcar), rarely rudimentary or absent arising from 
the inner side of the ankle-joint is directed inwards, and supports 
part of the posterior margin of an accessorv membrane of flight 
extending from the tail or posterior extremitv of the bodv to 
the hmd-hmbs, and known as the inter-fcmoral membrane 
Ihe penis is pendent , the testes are abdominal or inguinal 
the teats, usuallv two m numlier, thoracic , the uterus is simple 
or with more or less long cornua the placenta discxudal and 
deciduate , and the smooth cerebral hemispheres do not extend 
backwards over the cerebellum Ihc teeth comprise incisors, 
canines, premolars and molars , and tht dental formula never 
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exceeds i c p i, m , total 38 Despite the forward 
position of the teats, which is merely an adaptive feature, bats 
are evidently mammals of low organization, and are most 
nearly related to the Inscctivora 

In consequence of the backward direction of the knee, a bat, 
when placed on the ground, rests on all fours, having the knees 
directed upwards, while the foot is rotated forwards and inwards 
on the ankle Walking is thus a kind of shuffle , but, notwith- 
standing a general belief, bats tan take wing from the walking 
posture 

Ihe bones of the skeleton are characterized bv their slender- 
ness and the great si/e of the medullary canals in those of the 
extremities Ihe vertebral column is short, and the vertebrae 
differ but slightlv in number and form throughout the group 
The general number of dorso-lumbar vertebrae is 17, whereof 
12 are dorsal , the cervical vertebrae are broad, but short 
Except in fruit-bats {Pteropodidae), the vertebrae, from the 
t hird cervK al backwards, are devoid of spinous processes From 
the first dorsal to the last lumbar the vertebral column forms 
a single curve, most pronounced in the lumbar region Ihe 
bodies of the vertebrae arc but slightly movable on each other, 
and m old individuals beiomt partiallv welded Ihe caudal 
vdtehrae arc cylindrical bones without processes , their number 
and length varving in allied species The development of these 
vertebrae is correlated with h ibits, the long tail in the insecti- 
vorous species suppoitmg and controlling the position of the 
int( rfemoi al membrane which aids hats in their doubling motions 
when in pursuit of insects by icting as a rudder, rnd assists them 
in the rapture of th( larger insects In the fruit-bats this is 
not reijuirtd, and the tail is rudimentary or absent In all bats 
the presternum h is i prominent keel for tlu ittachment of the 
great pectoral muscles 

I hi shape of the skull vanes greatly , but post orbital pro- 
cesses art developed only in some Pteropodidae and a few Nvetert- 
dae and I' mlmUonuridat , in Pteropm Uucopterus alone docs a 
process from the zygomatu arch meet the post-orbital so as 
to (ompkte the orbital ring Zygomatu arches, though slender, 
ire present m all e\( cpt in some of the spet les of Phyllo’itomatidae 
Ihe milk teeth differ from those of ill other mammals in that 
they arc unlike those of the permanent series Ihey are slender, 
with pointed recurved cusps, and are soon shed, but exist for 
i short time with the perm incnt teeth In the Rhinolophidae 
thi milk-teeth are absorbed before birth The permanent 
tteth exhibit great variety, sometimes c\en in the same family, 
is in Phlloitomatidae, whilst in other f imilics, as Rhinolophidae, 
the lesemblance between the dentition of species differing in 
manv respects is remarkable In all they are provided with 
well-developed roots, and their crowns are acutely tuberculate, 
with more or less well defined W-shaped cusps, m the insecti- 
vorous species, or variously hollowed out or longitudinally 
grooved in the frugivorous kinds 

Ihe shouldcr-girdle varies but slightly, the clavicle lieing 
long, strong and curved , and the scapula large, oval and tri- 
angular, with a long curved coracoid process The humerus, 
though long, is scarcely two-thirds the length of the radius , 
and the rudimentary ulna is welded with the radius \ sesamoid 
bone exists in the tendon of the triceps muscle The upper row 
of the carpus consists of the united scaphoid, lunar and cuneiform 
bones 

The “ hand ” has five digits, the first, fourth and fifth of which 
consist each of a metacarpal and two phalanges , but in the 
second and third the number of phalanges is different in certain 
families The first digit terminates in a claw, most developed in 
the frugivorous species, in most of which the second digit is also 
clawed, although in other bats this and the remaining digits 
are unarmed 

In the weak pelvis the ilia are long and narrow, while m most 
species the pubes of opposite sides are loosely united in front in 
males, and widely separated in females , m the Rhinolophidae 
alone they form a symphysis Only in the Molosstnae is there 
a well-developed fibula , in the rest this bone is either very 
slender or cartilaginous and ligamentous in its upper third, or | 


reduced to a small bony process above the heel, or absent 
The foot consists of a short tarsus, and of slender, laterally 
compressed toes, with much-cur\ cd claws 

Although the brain is of a low type, probably no animals 
possess so delicate a sense of touch as Chiroptcra In ordinary 
bats tactile organs exist, not only in the bristles on the sides of the 
muzzle, but in the sensitive structures forming the wing-mem- 
branes and ears, while in many species Icaf-like expansions 
surrounding the nasal apertures or extending backwards behind 
them are added These nose-leaves are made up paitly of the 
extended and thickened integument of the nostiils, and paitly of 
the glandular eminences occupying the sides of the mu/zle, in 
which in other bats the sensitive bristles are implanted 

In no mammals arc the ears so developed or so variable in 
form , m most insectivorous species they are longer than the 
head, while in the long-eared bat their length nearly equals 
that of the head and body I he form is characteristic m cich 
of the lamilies , in most the “ earlet,” or tragus, is large, in 
some cases extending neaily to the outer margin of the conch , 
Its office appears to be to intensify and prolong the waxes of 
sound by producing undulations in them In the Rhinolophidae, 
the only family of msectiyorous bats wanting the tragus, the 
auditory bullae reach their greatest si/c, and the nasal append igcs 
their highest development In fiugivorous bats the ear is simple 
and but slightly variable In all bats the ears are extremely 
mobile, each independently at will 

T he oesophagus is narrow, especially in blood-sucking \ ampires 
The stomach presents two types of structure, corresponding 
respectively to the two divisions of the order, Mcgachiroptera 
anci Microchiroptera , in the former the pyloric extremity is, with 
one exception, elongated and folded upon itself, m the latter 
simple , an exceptional tvpe is met with m the blood-suckers, 
where the caidiac cxtrcmitv is elongited, foimmg a long 
appendage Ihe intestine is compaiativcly short, varving from 
one and a half to four times the length of the head and body , 
longest m the frugivorous, shortest in the insectivorous species 
In Rhinopoma and Mtgaderma a small caecum has been found 
The liver is characterized by the great size of the left lateral lobe, 
which occasionally equals half that of the whole organ the right 
<ind left lateral fissures arc usually very deep , in Mcgachiroptera 
the spigelian lobe is, with one exception, ill defined or absent, and 
the caudate is generally large , but in Microchiroptera the former 
lobe IS large, while the caudate is small The gall-bladder is 
generally well developed 

In most species the hvoids arc simple, consisting of a chain of 
slender, long, cylindrical bones connecting the basi-hyoicl with 
the skull, while the pharynx is short, and the larynx shallow with 
feebly developed vocal cords, and guaided by a short pointed 
epiglottis In the African epau letted bats, tpomophorit<; the 
pharynx is lon^ and capacious, the aperture of the larynx fir 
removed from the fauces, and, opposite to it, opens a canal, 
leading from the nasal chambers, and extending along the back 
of the pharynx , the laryngeal cavity is spacious and its walls 
are ossified , the hy oids are unconnecteci, except by muscle 
with the skull , while the cerato-hyals and epi hvals are cartila- 
ginous and expanded, entering into the formation of the walls of 
the pharynx, and (m males of some species) supporting the orifices 
of a pair of air-sacs communicating w ith the pharynx (fig 2) 

The extent and shape of the wings generally depend on the 
form of the bones of the fore-limbs, and on the presence or 
absence of the tail The wings consist of an “ antebrachial 
membrane,” which extends from the point of the shoulder along 
the humerus and more or less of the fore-arm to the base of the 
thumb, the metacarpal bone of which is partially or wholly 
included in it , the “ wing-membrane ” spread out between 
the elongated fingers, and extending along the sides of the body 
to the posterior extremities, generallv reaching to the feet , 
and the “ mterfemoral membrane,” the most variable of all, 
which IS supported between the extremity of the body, the legs 
and the calcar (fig i) The antebrachial and wing membranes 
are most developed m species fitted only for aerial locomotion 
which when at rest hang with the body enveloped in the wings , 
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but in the Etnballonuridae, and also in the Molossinae, which 
are the best fitted for terrestrial progression, the antebrachial 
membrane is reduced to a small size, and not developed along 
the fore-arm, leaving the thumb quite free, while the wing- 



Fio. 2. Head and Neck of Epomophorus franqueii (adult male). 
From Dobson. Tlio anterior (a.ph.s) and posterior (p.ph.s) pharyngeal 
.sacs arc opened from without, the dotted lines indicating the points 
where they communicate with the pharynx ; s, thin membranous 
[jartition in middle line between the anterior pharyngeal sacs of 
opposite sides ; s.m, sterno-rnastoid muscle separating the anterior 
iroin the posterior sac. 


membrane is narrow and folded in repose under the fore-arm. 
The relative development of the interfemoral membrane has been 
referred to in connexion with the caudal vertebrae. Its small 
size in the frugivorous and blood-sucking s|>ecie.s, which do not 
require it, is ea.sily under- 
stood. Scent - glands and 
pouches opening on the .sur- 
face of the skin are developed 



in many species, but in most 
cases more so in males than 
in females (fig. 3). As a 
rule, bats produce only a 

Fig. 3. — Frontal Sac andNose-Leaf single offspring at a birth, 
Female Masked Bat for some time is carried 

' ^ ' about by the female parent 

clinging to the fur of her breast ; but certain North American 
bats commonly give birth to three or four young ones at a 
time, which are carried about in the .same manner. 

Bats are divisible into two suborders, Megachiroptera and 
Microchiroptera. 

Megachiroptera, 

The first of these compri.ses the fruit-eating species, which are 
generally of large size, with the crowns of the cheek-teeth smooth 
and marked with a longitudinal groove. The bony palate 
is continued behind the last molar, narrowing slowly 
MHiif backwards ; there are three phalanges in the index 
®*‘*‘ finger, the third phalange being terminated generally by 
a claw ; the sides of the car form a ring at the base ; the tail, when 
pre.sent, is inferior to (not contained in) the interfemoral membrane ; 
the pyloric extremity of the stomach is generally much elongated ; 
and the spigelian lobe of the liver is ill-<lefincd or absent, while the 
caudate is well developed. This group is limited to the tropical ami 
sub-tropical parts of the Eastern Hemisphere. 

All the members of this suborder are included in the single family 
Pteropodidae, the first representatives of which are the African 
epauletted bats, forming the genus Epomophorus. In this the dental 
formula is ». | (or J), c. |, p. J, m. Tail short or absent, when 
present free from the interfemoral membrane ; second finger with a 
claw ; premaxillae united in front. The species are strictly limited 
to Africa south of the Sahara, and arc distinguished by the large and 
long head, expansible and often folded lips, and the white tufts of 
hair on the margins of the ears. The males are provided with 
glandular pouches, situated in the skin of the side of the neck near 
point of the shoulder, which arc rudimentary or absent in | 


females. In the males they are line<l with glandular membrane, 
from which long coarse yellowish hairs project to form conspicuous 
epaulet-like tufts on the shoulders. The males often have a pair of 
air-sacs extending outwards on each .side from the pharynx beneath 
the integument of the neck, in the position shown in fig. 2. These 
bats appear to live principally on figs, the juicy contents of which 
their voluminous lii).s and capacious mouths enable them to swallow 
without loss. 'I hc huge and ugly West African hammer-headed tat, 
Ilypsignatkus rnonstrosus, represents an allied genus distinguished 
by the absence of shoukler- 
jiouches, and the presence 
of leaf - like expansions of 
skin on the front of the 
muzzle, and of distinct cusps 
on the outer sides of the 
check - teeth. The great 
majority of the bats of this 
group, commonly known as 
“ flying- foxes,” are included 
in the typical genus Ptero- 
pus, of which the dental 
formula is t. 1. /’• 

m. 3. All are of large size, 
and the absence of a tail, 
the long pointed muzzle, 
and the woolly fur covering piG. 4. -Head of a Flying-Fox or 
the neck render their rccog- Fruit- Bat {Pteropus personatus). From 
nition easy. One of the Gray, 
species, P. edulis, inhabiting 

Java, measures 5 ft. across the fully extended wings, and is the 
largest member of the order. 

The range of the genus extends from Madagascar through the 
Seychelles to India, Ceylon, Burma, the Malay .Archipelago, Japaig 
Now Guinea, Australia and Polynesia. Although two species in- 
habit the Comoro Islands, scarcely 200 m. from the mainland, not 
one is found in Africa; while the common Indian species is closely 
allied to the Madagascar flying-fox. The Malay .Archipelago and 
.Australia form the headquarters of these bats, which in some places 
occur in countless multitudes. The colonies exhale a strong musky 
odour, and when awake the occupants utter a loud incessant chatter. 
Wallace’s fruit-bat of Celel>es and Macassar has been made the type 
of a separate genus, as Slyloctenium wallacei. In Roussetlus (or 
Cynonycteris) the dentition is as in Pteropus, but the tail is short, ami 
the fur of the nape of the n»?ck not different from that of the back ; 
its distribution accor<ls with that of Pteropus, except that it include-s 
Africa and do<!S not reach farther cast than New Ireland. It. 
aegyptiacus inhabits the chambers of the Great Pyramid and other 
deserted buildings in Egypt, and is probably the species figured in 
Egyptian frescoes, lioneia, with two species, from Celebes, differs 
in having only two upper inci.sors. Harpyionycteris and Scotonycteris, 
respectively from the Philippines and West .Africa, are rcpircseuted 
by a singl<> species each ; l)ut of Cynopterus, which is mainly confined 
to the Indo-Malay countries, there are some half-score different 

kinds. The dentition is i. — c. ), />. 5 , tn. |, the muzzle is 

shorter than in Itoussettus, with the upper lip grooved in front as in 
Pteropus, while the tail and fur rc.semble those of t)ie former genus. 
These bats are extremely voracious, a specimen of the Indian C. 
marginatus having eaten a banana twice its own weight in three 
hours. .Among several .Austro-Malay genera, such as Ptenorhirus 
and ISalionyctens, the tube-no.sed bats of the genus Gelasinus (or 
Harpyia) are remarkable for the coniormalion of the nostrils (fig. 5K 
Lephalotes, with one 
.species, ranging from 
Gclcljes to the Solomon 
group, has the dentition 
»■ }, c- I. P- »«. 1, pre- 
maxillae not united in 
front, nostrils simple, 
muzzle short, index finger 
without a claw', tail short. 

As in Gelasinus, the wing- 
membrane arises from the 
middle line of the back, to 
which it is attached by a 5.— Head of Papu.an Tube-Noseil 

longitudinal thm process {Gelasinus major). From G. I-^ 

of skin ; the wings are Dobson, 
naked, but the back 

covered with hair. Leipeny.x is an alhed West .African genus witli 
one species. 

The foregoing belong to the typical subfamily Pteropodinae, while 
the remainder represent a second group, Carponycterinae (or Macro- 
glossinae), characterizeil by having the facial part of the skull pro- 
duced, the molar teeth narrow, and scarcely raistnl above the gum. 
and the tongue exceedingly long, attenuate in the anterior third, 
and armed with long recurved papillae near the tip. The single 
representative of the first genus, Notopteris macdontddi, inhabiting 
Fiji, New Guinea and the New Hebrides, is distinguished from other 
bats of this family by the length of its tail, which is nearly as long 
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as the fore-arm. The dentition is *. f, c. J, m. J, while the index 
linger has no claw, and the wings arise from the spine. Eonycteris, 
with the dentition i. c. p. g, >«. J, is also represented by a single 
species, E. spalaea, from Tenasserini, Burma and the Malay Peninsula 
and Islands, which has somewhat the apisearance of a Rottsseitus, 
but the absence of a claw in the index finger and tlio presence of the 
characteristic tongue and teeth at once distinguLsh it. Carbonycteris 
{Macrogloss us) and Melonycteris, the former with several and the 
latter with a single .species, are closely allied Indo-Malay and Papxian 
genera, the index finger i t both having a claw, but the number of 
the teeth being the same as in Eonycteris. C. minimus is tlxe smallest 
known species of the suborder, much smaller than the serotine bat 
of Europe, with the fore-arm scarcely longer than that of the long- 
eared bat. It is nearly as common in certain parts of Burma as 
Cynoplertis marginatus, and extends eastwards through the Malay 
.\rchi[>elago as far as New Ireland, where it is associated with 
Melonycteris melanops, distinguished by its larger .size and the total 
absence of tlie tail. .\u allied small Carpopycteris inhabits India. 
I'rygenycteris (Megaloglossus) woermanni, of West Africa, is the only 
member of the group occurring west of the Himalaya. Callinycteris 
of Celebes, with the dentition i. }, c. f, p. ij, m. f, has a short tail and 
no index-claws, while Nesonyclcris of the Solomons, with the den- 
tition i. f, c. J, p. I, m. J, differs by the absence of the tail. 

Microchiroptera. 

The second anti larger sulxjrdcr, the Microcldroptera, includes 
ail the insectivorous species, the majority of which are of relatively 
/ small size as compared with the Megacliiroptera. In these 

** ’ bats, with a few specialized exceptions, the crowns of the 
^ cheek-teeth are surmounted by sharp cu.sps, divided by 
transverse grooves. In the skull the bony palate narrow.s 
abruptly and is not continued backwards laterally behind the last 
molar ; there is one rudimentary phalange (rarely two or none) in the 
index finger, whiclt is never terminated by a claw ; the outer and 
inner sides of the ear commence inferiorly from separate points of 
origin ; the tail, when present, is contaiiu'd in the intcrfemoral 
membrane, or appears on its upper surface ; the stomach, except in 
the blood-sucking group, is simple ; and the spigelian Iol)c of the 
liver large, and the caudate generally small. 

The bats included in this suborder arc so numerous in genera (to 
say nothing of species) that only some of the more important types 
can bo mentioned). 

Brief references have already been made to the manner in which 
in many or most of tlicsc bats the tail aids in the capture of prey. 
From the observations of C. Oldham, it appears that these bats, 
when walking, carry the tail downwards and forwards, so that the 
membrane connecting this organ with the hind-legs forms a kLtd of 
pouch or bag. If a large insect be encountered the bat seizes it with 
a snatch, and slightly spreading its folded wings and prcs.smg them 
on the ground in order to steady itself, brings its feet forwards so 
as to increase tlie capacity of the t:ul-pouch, into which, by bending 
its neck and thrusting its head beneath the body, it pushes tixe 
insect. .Although the latter, especially if large, will often struggle 
violently, when once in the pouch it but rarely escapes, from which 
it is subsei^uently extracted and devoured. It is assumed that the 
same method of capture is employed when on the wing ; and a 
naturalist who has observed the long-eared bat picking moths olf 
willows states that the bat always hovers when taking oli the moth, 
and bends up the tail .so as to form a receptacle for the in.scct .as it 
drops. 

In the Rhinolophidae, Horse-shoe and Leaf-nosed bats of the Oi l 
World, the nose-leaf is developed and surrounds tlie nasal ajicrtures, 
which are situated in a deprcs.sion on 
tlie upper surface of the muzzle so as to 
look upwards ; the cars arc large and 
generally separate, without trace of a 
tragus or earlet ; the premaxillac are 
rudimentary, su.spended from the nasal 
cartilages, and support a single pair of 
small incisors ; tlie molars liave acute 
W-.shaped cusps ; the skull is large, and 
the na.sal bones which .support the nose- 
leaf much expandeil vertically and later- 
m ‘dly. In females a pair of teat-like 

JjL appendages are found in front of the 

pubis ; and the long tail extends to the 

Fk',. 6. Head of Mitred ^^■rgin of the intcrfemoral membrane. 

Horseshoe Bat [Rhino- The middle finger has two phalanges, but 
tophus mitratus). From . rudimentary. The fibula is 

Dobson. rudimentary. 

The Rhinolophidae are the most highly 
organized of insectivorous bats, in wlvich the osseous and cutaneous 
systems reach the fullest development. Compared with theirs, the 
bones of the extremities and the wings of other bats appear coarsely 
formeil, and their teeth seem less perfectly fitted to crush the hard 
bodies of insects. The complicated nasal appendages reach their 
highest development, and the differences in their form afford 
characters in the discrimination of the species, which resemble one 
another closely in dentition and the colour of the fur. 

In the first subfamily, Rhinolophinae, the first toe has two, and the 



I other toes three phalanges eacli ; and the ilio-pectineal spine is not 
I connected by bone with the antero-inferior .surface of the iliuim In 
the horseshoe bats, Khinolophus, tlic dentition is i. 1 , f. j, p- J, i». i, 
the nose-leaf ha-s a central process behind and between the na.sal 
[ orifices, with the posterior extremity lanceolate, and the antitragus 
I large. Among the numerous forms R. lucltis is the largest, and in- 
habits elevated hill-tracts in India and Malaysia ; R. hipposiderus 
of Europe, extending into south England and Ireland, is one of the 
i smallest ; anti R. ferrutn-equinum represcnt.s the average size of the 
species, which are mainly tli.slinguished from one another by the 
form of the nose-leaf. The last-named species extends from England 
to Japan, and southward to the Cape of r.ntwl Hoop hnf is renresented 
by a number of local races. When 
least in some instances, suspend 
I themselves head downwards, with 
the wings wrapped round the body 
I after the manner of fruit bats. The 
! po.stiire of ordinary bats is quite 
tU(Ierciit,and while the lesser horse- 
shoe (R. hipposiderus) alights from 
the air in an inverted position, 
other bat.s, on first coming to 
rest, do so with the head up- 
wards, and then reverse their 
position. 

In the second subfamily, //*>/>£>- pic, 7. —Head of Squirrel 
stderinae (formerly called Phyl- (Phyllorhina calcarata). 

lorhinae), the toes are equal and From Dobson, 
include two phalanges each, while 

the ilio-pectineal spine is united by a bony isthmus with a process 
derived from the antero-inferior surface of the ilium. Hipposiderus, 
Cldeotis, Rhinonycteris, Triaenops, Anthops and Coelops represent 
this subfamily. Hipposiderus [Phyllorhina) , with many species, 
ranging over Asia, Africa and Australasia, and the dental formula 
*• i. P‘ ?. or i, tn. J, differs from Rhinolophus in the form of the 
nose-leaf, which is not lanceolate behind (fig. 6), and is unprovided 
with a central proce.ss covering tlie nostrils ; the largest species, H. 
armiger, appears to be the most northerly, having been taken at 
.Amoy in China, and in the Himalaya at an elevation of 5500 ft. 
Many are provided with a frontal sac beliiiid the nose-leaf, rudi- 
mentary in females (see fig. 7), wliicli can be everted at pleasure ; 
the iudes of this^ sac^ scj^rete a 

finger. Coelops (C. Prithi), 

from the Bengal Sanderbans 8.„Head of Persian Leaf- 

Java and Siam, i.s distinguished [Triaenops persicus). x z. 

by the peculiar form of its Dobson, 

nose-leaf and the length of the 

metacarpal bone of the index finger, as well as by the shortness of 
the calcar and interfcmoral membrane. Cloeoiis is represented by a 
single East African species, and Anthops by one from the Solomon 
Islands characterized by the nose-leaf covering the whole front of 
the face. 

The next family, Nycteridae, which is also Old World, is a .small 
one, nearly allied to the last, in which it is included by Prof. 
Max Weber as a subfamily under the name of Myader- 
matinae. It differs by the presence of a small tragus in . 

the ears, which are united at their bases ; and by the 
na.sal chamber not being, inflated. The premaxtllae are cither small 
and separated in front, or rudimentary ; and the first phalange 
of the middle finger when in repose is laid back on the metacarpus. 
There are only pectoral teats. 

Of tJie two genera, Megaderma, as represented by the five species 
of fal.se vampires, is distingui.shcd by the absence of ossified pre- 
maxillae and upper incisors ( ». 3, p- * the cylindrical narrow 

muzzle surmounted by an erect nose-leaf the base of which conceals 
I the nasal orifices, the immense joined ears with large bifid tragirs, 

I and the great extent of the interfcmoral membrane, in the base of 
I which the short tail is concealed. M. gigas (fig, 0), from central 
[ Queensland, is the largest species of the genus, and of the suborder. 

M. lyra, common in India (fore-arm 2-7 m.), has been caught in the 
I act of sucking the blood, while flying, from a small bat which it 
afterwards devoured. The range of the genus includes Africa, the 
Indo-Malay countries and .Australasia. Nycteris, which is common 
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to A/rica and tho Malay I’enuisula and Islands, has ossified pre- 
maxillae and upper incisors (i. g, />. i), and a long tail, but lacks a 
nose-leaf. As in Megaderma, the frontal bones are deeply hollowed 
and expanded latcrily, the muzzle presents a similar cylindrical 
form, and the lower jaw also projects ; but, instead of a nose-leaf, 
the face is marked by a deep longitudinal sharp-edged groove ex- 




'iG. i). — The I'alse Vampire (Megaderma gigas). y From Dobson. 

tending from the nostrils to the band connecting tho base of. the large 
cars ; the sides of this depression being margined as far back as the 
eyes by small horizontal cutaneous appendages. With the exception 
of N. javanica, the species are limited to Africa. 

According to the classification followed by Dr G. E. Dobson, the 
extensive family of New World bats known as Phyllosiomaiidae was 
„ . widely sundered from the two jireccding groups ; but in 

^ * Frof. Max Weber’s system they are placet! next one 

another —an arrangement which has the great advantage of bringing 
together all the bats furnished with nose-leaves. It is indcetl 
probable that the vampires, as the members of the present family 
may be collectively termed, arc the New World representatives of the 
Old World Rhinolophidae and NycUridae. 

The Phyllostomatidae are characterized by the presence of a nose- 
leaf, or of lappets on the chin, but the nostrils are not directed 
upwards. The ethmoturbinal bones of the nasal cavity form simple 
plates (much a.s in the two preceding families). The prcmaxillac arc 
always well devclojied, with their palatal portions forming a suture 
and defining the boundaries of distinct palatine foramina (in place 
of being rudimentary, as in Nycteridae and Rhinolophidae). Tlic 
large ears liave a tragus. The middle finger has three phalanges, and 
the index one. There is an incomplete fibula. The tail may be 
either long or short. Generally the dentition is i. i, c. p. g, m. !{. 

All the bats of this family may lx; readily recognized by’ the 
presence of a well-developcti third phalange in the middle finger, 
associated either witli a 
distinct nose- leaf, or 
with central upper in- 
cisors, or with l)oth. 
Unlike the Rhinolo- 
phidae. their eyes are 
generally large and the 
tragus is well developed, 
maintaining almost tho 
same form throughout 
the species, however 
much the other parts 
of the body may vary. 

Fio. lo. Head of Hlainvillc’s Vampire Their fur is of a dull 

(Mormops blainvillei). From Dobson. colour, and the face and 
back are often marked 
with white streaks. A few s]>ecies. probably all those with the 
tail and interfemoral membrane well developed, feed principally 
on insects, while the greater number of the species of the groups 
Vampyreae and CAoxnophageae appear to live on a mixed diet 
of insects and fruits, and the Desmodonteae, of which two species 
are known, are true blood-suckers, and have their teeth and intestinal 
tract .spix;ially modified in accordance with their habits. The group 
is practically limited to the tropical and subtropical parts of Central 
and South America, although one species of Otopterus reaches Cali- 
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fornia. In the first subfamily, Mormopsinae (Lobostominae), the 
nostrils open by simple apertures at the extremity of the muzzle in 
front, not margined by a dtslinct nose-leaf ; wliUc, in compensation, 
the chin is furnished with expanded leaf-like ap]5endages. The tail 
is short. It includes two genera. In Chilonyclcris the crown of the 
head is moderately elevated above the face-line, and the basi-cranial 
axis is almost in tlie same plane as tire facial, while in Mormops (fig, 
lo) the crown of the hea<l is greatly elevated above the face-line, and 
the basi-cranial axis is nearly at right angles to the facial ; i. p. j|, 
in both genera. As regards the species of Chiionycierts, the mo.st 
striking feature is the occurrence of a rufous and a dark brown phase 
in each. In some the two phases are very marked, but in others they 
are connected by intermediate shades. Here may be mentioned the 
two species of tropical American hare-lipped bats, forming the genus 
Noctilio, which presents characters common to this and the following 
family, to which latter it is often referred. The typical N . leporinus 
is a bat of curious aspect, with strangely foldeti lips, erect skin- 
processes on the chin, .and enormous feet and claws. The two middle 
incisors are close together, and so large as to conceal the small outer 
ones, while in the lower jaw there arc but two small incisors ; the 
premohirs numlxiring These bats live near the coast, and feed on 
small crabs an'l fishes. 

Must of the remaining mcmliers of the family arc included in the 
subfamily Phyllostomatinae , characterized by the presence of a 
distinct nose-leaf and the warty chin. The clitoris is imperforate, 
whereas it is perforated in the Mormopsinae. Tlie incisors are gener- 
ally ^ (occasionally ?), and the molars well developed. The sub- 
family is divided into a numtier of groups or sections. The first of 
them, the Vampyreae, is characterized as follows : Muzzle long and 
narrow in front, the distance l>etween the eyes generally less than 
(rarely equal to) that from the eye to the extremity of the muzzle : 
nose-leaf horseshoe- shaped in front, lanceolate behind ; interfemoral 
membrane well developed ; tail generally distinct, rarely absent ; 
inner margin of the lips not fringed ; ». } or p. \ot^ ; molars w ith 
W-shaped cusps, usually well dc\ clojjed. 

Nearly all the Vampyreae appear to be insectivorous, so that the 
term cannot be considered indicative of habits ; but a few, if not 
all, probably .supplement their insect-<lict with fruit. Vampyrus 
spectrum (the larg<.‘st bat in the New World) is said to be wholly 
frugivorous, and Otopterus waterhousei appears to prey occasionally 
on smaller bats. The genera may bo arranged in two subgroups ac- 
cording as the tail is produce<l to the margin of the interfemoral 
membrane or perforates it to appear on its upper surface. In the 
first division arc included three genera, Lonchorhina, Otopterus (or 
Macrotus) an<l Dolichophyllum (or Macrophyltum) , the first repre.sented 
by L. aurita, characterized by an extraordinary long nose-leaf, and 
peculiarly large ears and tragus. In the second subsection are in- 
cludtxi Vampyrus, ChrotopUrus, Tonatia (Lophosioma), Micronycteris, 
Glyphonycteris, Trachyops, Phylloderma, PhyUostoma, Anthorhina 
(Tylostoma), Mimon, Hemiderma (Carollia) and Rhinophylla ; all, with 
the exception of the last, distinguished chiefly by the form of the skull 
and the presence or absence of the second lower prcmolar. PhyUostoma 
hastatum, next in point of size to Vampyrus spectrum, is a well- 
known species in South America ; P. elongatum (fig. n) difiers in its 
smaller size and larger nose-leaf. Hemiderma brexicauda, a small 
sjwcics, closely ro.semblcs Glossophaga soricina, and forms a connect- 
ing link between this and the next group. RhinophxUa ■t>umilio is the 
smallest species of the family ; further 
distinguished by the absence of a tail, 
the narrowness of its molars, which 
do not form W-.shaped cu.sps, and the 
small size of the last upper molar, 
characters connecting it and the group 
with the Stenodermateae. Both in 
Hemiderma and Rhinophylla the zygo- 
matic arch is incomplete. 

The next subsection, Glossophageae, 
presents the following distinctive 
features : Muzzle long and narrow : 
tongue long and extensible, attenu- 
ated towards the tip, and be.set with 
long filiform recurved papillae ; lower 
lip with a wide groove above, and in 
front margined by small warts ; 
no.se-leaf small : tail short or none : 

». 3. p. 5 or i; or m. f or ^ or § ; teeth narrow ; molars with narrow 
W-shajicd cusps, sometimes indistinct or absent ; lower incisors 
small or deciduous. The species included in this group represent 
some ten genera, distinguishetl principally by differences in the form 
and number of the teeth, and the presence or absence of the zygomatic 
arch of the skull. In Glossophaga and Phyllonycteris the upper 
incisors form a continuous row between the canines. In Mono- 
phyllus and Leptonycteris (I schnoglossa) they are separated into pairs 
by a narrow interval in front ; while in Lonchoglossa, Glossonycteris 
and Choeronycteris they are widely separated and placed in pairs near 
the canines. In the first four of these genera the lower incisors are 
present (at least to a certain ago), in the last three they are deciduous 
even in youth. The zygomatic arch is wanting in Phyllonycteris, 
Glossonycteris and Choeronycteris. The typical specie's is Glossophaga 
soricina, which, as already mentioned, closely resembles Hemiderma- 




Javelin Vampire (PhyUostoma 
elongatura). 
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brcvicauda, both in form and dentition. Its long brush-tipped tongue 
(which it possosses in common with other species of the group) is 
used to lick out the pulpy contents of fruits having hard rinds. The 
food of the species of this group appears to consist of both fruit and 
insects, and the long tongue may be used for extracting the latter 
from the deep corollas of flowers. Other genera are Lonchophylla, 
Rhithronycteris, Hylonycteris and Lychonycteris, each with a single 
species (in 1904). 

The third group, Stenodermateae , presents the following character- 
istics : — Muzzle very short and generally broad in front, the distance 
between the eye.s nearly always exceeding (rarely equalling) the 
distance from the eye to the extremity of the muzzle : nose-leaf 

short, horseshoe- 
shaped in front, 
lanceolate behind 
(except in Drachy- 
phyllaand Centurio); 
interfemoral mem- 
brane concave be- 
hind ; tail none ; 
inner margin of the 
lips fringed with 
conical papillae; 

,.upue ^ ^ 

[Choeronycteris mexicana), showing brush- 

tinned tonmie. From Dobson. teeth broad (except 



in Sturnira), molars 


tipped tongue. From Dobson, 
with concave or flat crowirs margined externally by raised”cutting- 
edges. Although the Stenoderntaieoe arc generally ea.sily dis- 
tinguished from the Vampyreae by the shortness and breadth of 
the muzzle and the form of the cheek-teeth, certain species of the 
latter resemble the former in external appearance, agreeing almost 
absolutely in the form of the nose-leaf, the cars and the tragus, and 
the warts on the chin. These resemblances show that, while the form 
of the teeth and jaws has become modified to suit the food, the 
external characters have remained much the same, and indicate the 
common origin of the two sections. The food of these bats appears to 
be wholly or in great part fruit. The species are divided into some 
eleven genera, mostly distinguished by the form of the skull and teeth, 
Artibeus includes the frugivorous A. perspicillatus. Stenoderma 
achradophilum, found in Jamaica and Cuba, with the last, from which 
it is scarcely distinguishable externally except by its much smaller 
.size, differs in the absence of the horizontal {date of the prcmaxillao 
on the palate. Sturnira liliutn, while agreeing with these in the form 
of the nose-leaf and ears, differs from all the species of the family in 
its longitudinally-grooved molars, which resemble those of the 
Pteropodidae more closely than those of any other bats ; and the 
presence of tufts of long dilferently-coloured hairs over glands in the 
sides of the nock is another character in cointnon with that group. 
Centurio senex (fig. 13) is the type? of a small genus distinguishecl from 
Stenoderma and otlier genera of this group by the absence of a distinct 
nose-leaf. Some naturalists make this genus the type of a distinct 
subgroup, Cenlurioneae. Up to 190.^ the genera, exclusive of Centurio, 
inclnded in the Stenodermateae were Artibeus (with several sub- 
genera), Vampyrops (also with subgcnera), Mesophylla, Chiroderma, 
Stenoderma (with 3 subgencra), Ectophylla, Ametrida (with 2 sub- 
gcnera), Pysoderma, Sturnira and Tirachyphylla. 

The third subfamily, Desmodonticae, is represented only by the 
blood-sucking bats, and distinguished by having i. of which the 
upper pair are cutting, the rudimentary 
molars, the very short interfemoral 
membrane, and the blood - sucking 
habit. They are further characterized 
as follows; Muzzle .short and conical; 
nose-leaf distinct ; p. m. } or ^ ; 
upper inci.sors occupying the whole 
space between the canines ; prcmolars 
narrow, with sharp-edged longitudinal 
crowns ; molars rudimentary or absent ; 
stomach elongated, and intestiniform. 

Fig. 13. —Head of Masked There are two genera, Deamodus, with- 
Vampire (Centurio senex). calcar or molars, ami Diphylla, 
From Dobson. with a short calcar and a single rudi- 

mentary molar on each side -re- 
stricted to Central and South America. Desmodus rufus, the com- 
moner species, is a little larger than the noctnle bat, and abundant 
in certain parts of South .America, where it is troublesome owing to 
its attacks upon domestic animals, sucking their blood and leaving 
them weakened from repeated bleedings. (See V.\mpire.) 

The fourth family of bats, unlike any of the three previous ones, 
has a cosmopolitan distribution. The.se free-tailed bats, as they are 
P conveniently called, constituting the family Emballo- 

taHed nuridae, present the following distinctive features. The 
nostrils are of normal form and without a nose-leaf. The 
premaxillae have their palatal portion imperfectly de- 
veloped, and united by a slender proce.ss with the maxillae. The 
ears are large, with a small tragus. The middle finger has two 
phalanges, and the index generally a single one. The fibula is in- 
complete. The tail is generally .short, and always partly free from 
the interfemoral membrane. There is generally only a single pair of 



upper incisors, separated by gaps from the canines, and from one 
another in the middle line. 

The distinctive feature of these bats is the free tail-tip, which 
pierce.s the interfemoral membrane to appear on its upper surface, 
and may project beyond its margin. .'Xs a rule, these bats may also 
be recognized by the pccuhar form of the muzzle, which is obliquely 
truncated, the nostrils projecting more or less in front beyond the 
lower lip, by the first phalange of the middle linger being folded in 
repose forwards on the upper surface of the metacarpal bone, and by 
the upper incisors. Although cosmopolitan, these bats rarely extend 
north or south of the thirtieth parallels of latitude. 

The family may l>e divided into two subfamilies, of which the 
Eniballonurinae is characterized by the incomplete premaxillae, the 
presence of only one phalange in the index finger, and the short tail. 

The dental formula is generally 1. 1 (somctim‘'« 4 D /- i * ? m " 

This subfamily may be further subdivided 
into subgroups or sections of which the 
first, Emballonurae, is characterized by the 
slender tail perforating the interfc-moial 
membrane, so as to appear on its upper 
surface; the legs long, with a slender 
fibula ; the incisors weak ; and the pre- 
molars j. The typical genus Emballonura 
presents the following features : i. §, 
extremity of the muzzle more or le.ss 
jiroduccd beyond the lower lip, forehead 
flat. The genus contains several species, 
inhabiting islands from Madagascar 
through the Malay Archipelago and Siam 
to the Navigator Islands. Coleura, with i. J), the extremity 
of the muzzle broatl, and the forehead concave, has two specie.s 
from East Africa and the Seychelles. Rhynchonycteris is distin- 
guished from Coleura by the produced extremity of the muzzle. 
The single species, R. naso, from Central and South America, is 
common in the vicinity of streams, where it is usually found during 
the day resting on the vertical faces of rocks, or on trunks of trees 
growing over water ; it escapes notice owing to the greyish colour of 
tile fur of the body and of small tufts on the antebrachial membrane 
counterfeiting the weathered surfaces of rocks and bark. As evening 
approaches it apiiears on the wing, flying close to the water. Saccop- 
teryx has i. and the antibrachial membrane with a pouch opening 
on its upper surface ; it contains several spwics from Central and 
South .America. This sac is developed only in the male and in the 
female is rudimentary. In adult males a valvular longitudinal 
opening occupies the upper surface of the membrane leading into a 
small pouch, the interior of which is lined with a glandular membrane 
secreting an unctuous reddish substance with a strong ammoniacal 
odour. Allied genera are the tropical American Peropteryx and the 
Brazilian Corniura. The various species of tomb-bats (Taphoeous) 
inhabit the tropical and subtropical parts of all the eastern hemi- 
sphere except Polynesia, and arc distinguished by the cartilaginous 
premaxillarics, the deciduous pair of up^r incisors, and the presence 
of only two pairs of lower incisors. Most of the species have a 
glandular sac (fig. 15) between the angles of the lower jaw, more 
developed in males than in females, in some species absent in the 



iM G. I 4. - }t a r 
Emballonura raffrayana. 
From Dobson. 



manus), showing 

relative development of throat-sacs in male and female. From 
Dobson. 


latter. .An open throat-sac i.s wanting in 7 '. melanopo^on, but about 
its position are the openings of small pores, the secretion from which 
probably causes the hairs to grow long, forming the black beard 
found in many males. The three tropical American white bats, 
Diclidurus, with i. J, c. \, p. J, »«. 1, resemble Taphozous in the form 
of the head and ears, but, besides other characters, differ from all 
other bats in possessing a pouch, opening off the centre of the 
interior surface of the interfemoral membrane ; the extremity of the 
tail enters this, and perforates its ba.se. 

The second subfamily of the Emballonuridae, Rhinopomatinae , is 
represented only by the genus Rhinopoma, with several species 
ranging from Egypt through Arabia to India, Burma and Sumatra. 
The prcmaxillac (fig. 16) arc complete ; the index finger has two 
phalanges ; the tail is very long and mou.selike ; and the dental 
formula ». c. p. I, m. J. Dr G. E. Dobson has remarked that 
these mouse-tailed bats might be elevated to the rank of a family, for 
it is difficult to determine their affinities, a kind of cross relationship 
attaching them to the Nycteridae on the one hand and to the Em- 
hallonuridae on the other. These bats, distinguished from all other 
Microchiroptera by the presence of two phalanges in the index finger, 
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and the long and slender tail projecting far beyond the narrow inter- 
femoral membrane, inhabit the subterranean tombs in Egypt and 
deserted buildings generally from north-east Africa to Burma and 
Sumatra. 

The last group, according to the system adopted by Prof. Max 
Weber, is that of the Vespertilionidae, which includes such typical 
T ai I ^ pipistrelle, the noctule, and the long-eared 

species. By Mr G. S. Miller * the first section of the 
*■ iamily yj atalinae — is regarded as of family rank, while 
the last section, or Molossinae^ is included by Dr G. E, Dobson in the 
Etnballonuyidae, from the typical forms of which its members differ 
widely in tail - structure. In this 
extended sen.se the family, which 
-y a cosmopolitan distribution, 

may be defined as follows; — -The 
nostrils arc normal and without a 
V nose-leaf. The ethmotiirbinal bones 

^ ^ ^ ^ of the nasal chamber arc involuted. 

The palatine proce.sses of the pre- 
^ maxillae do not form a suture. The 


' » maxillae do not form a suture. The 

Fig. i6.-- Skull of Mouse- '^ar is mostly large, with a tragus, 
tailed Bat (Rhinopoma micro- The middle linger (except in TAyni- 
phvUum). x2. (From Dobson.) ptera) has two jihalangcs. Ihe 
fibula is usually rudimentary. T he 
tail is long and docs not perforate the interfemoral membrane. 
The incisors are generally J or J, but may be reduced to \ in the 
Molossinae. 

In the first subfamily, Natalinae, which is exclusively tropical 
American, the other upper incisors are separated from one 
another and from the canines ; palatine processes of the pre- 
maxillac are at lca.st partially developed ; and the dental formula 

is 1. j, c. p. ^ m. J. In general appearance these bats recall 

the more typical Vespertilionidae, although the form of the muzzle is 
suggestive of the Mormopsinae among the Phyllostomatidae. Again, 
while the form of the skull is 
vespertilione, the relation of 
the vomer to the front end 
of the promaxillae is of the 
* phyllostomine type. The 

molars and incisors arc like- 
wise vespertilione, whereas the 
; premolars are as distinctly 

phyllostomine. Finally, while 
the third, or middle, finger 
normally has two phalanges, 
as in typical Vespertilionidae, 
the second of these is clon- 
Fig. 17.— Head of Chilonatalus gated and in Thyroptera 

micropHs. x 2 . (From Dobson.) divided into two, as in P«y//o- 

stomattdae. 

The finst two genera, Furiptcrus and Amorphochilus, each have a 
single species, the latter being distinguished from the former by the 
wide separation of the nostrils and the backward prolongation of the 
jjalatc, In l)oth the crown of the head is elevated, the thumb and 
first phalange of the middle finger are very short, and the premolars 
are f . The same elevation of the crown characterizi s the genera 
Natalns and Chilonatalus (fig. 17), in which the premolars arc J : in 






premaxillac widely separated ; the ears medium or large ; the dental 
formula is i. 5 (or J), c. ), p. (j, i, or |), m. | ; and the fibula very 
small and imperfect. All the members of this large cosmopolitan 
group are closely allied, and differ chiefly by external characters. 
They may lie divided into subgroups. In the first of these, the 
Plecoteae, of which the long-eared bat (Plecotus auritus) is the type, 
the crown of the head is but slightly raised above the face- line, 
the upper incisors are close to the canines, and the nostrils are 
margined behind by grooves on the upper surface of the muzzle, or 
by rudimcntiiry nose-leaves ; the ears being generally very large and 
united. Of the six genera, Plecoius, with i. \,p. J, has three species : 
— one the long-eared European bat referred to above ; P. macrotis, 
restricted to North America, is distin- 
guished by the great size of the glamlular | j 

prominences of the sides of the muzzle, k 

which meet in the centre above and behind ^ -' 3 ^ ,1 

the nostrils; the third sjiecies being also 
American. The second, Barhastella, with 
C I, p- I, distinguished by its dentition 

and by the outer margin of the car l)eing ‘ 

carried forwards above the mouth and in ^ " 

front of the eye, includes the European t-.r- Vn 
barbastellc bat, B. barbastellus, and B. dar- 
/efing««sis from the Himalaya. Otonycteris, Jprnm nnKcnn 
l, pm. i. connecting this group with the Dobson.) 

V espertilioneae , is represented by O. hemprichii, from North Africa 
and the Himalaya, and an Arabian species. The next two genera are 
distinguished by the presence of a rudimentary nose-leaf : Nycto- 
philus, i. \,p. i, with three species from Australasia ; and Antrozous, 
i. P- i, distinguished from all the other members of the subfamily 
by having but two lower incisors, and from other Plecoteae by the 
separate ears ; the two species inhabit California. The sixth genus, 
liuderma, is also represented by a Californian sj>ecics. 

The second group V espertilioneae, with about thirteen genera, 
includes the great majority of the species ; and a large number of 
these may be clas.sed under Vespertilio, which is divisible into sub- 
genera, differing from one another in the number of premolars, and 
often ranked as separate genera. One group is represented by 
V. (llistiotus) magellanicus, a S|iecics remarkable for its extreme 
southern range, its relatives being also South American. A second 
group, with p. 4 , includes the British serotine, V. (Eptesicus) serotinus, 
of Europe and northern A.sia, and represented in North America by 
the closely allied T. (£.) fuscus. In the typical group, which includes 
the Old World I', murinus, one species, V. borealis, ranges to the 
Arctic circle. The European noctule, V. (Pterygistes) noctula, and 
Lcisler’s bat, V. (P.) leisleri, represent another group : and the 
common pipistrelle, V. (Pipistrellus) pipistrellus, yet another, with 


Ffo. 18. Suctorial Disks in Thyroptera tricolor, a, side, and b, 
concave surface, of thumb disk ; c, foot with disk, and calcar with 
projections (all much enlarged). (From Dobson.) 

general appearance these bats arc very like the Old World vesper- 
tilionine genus Cerivoula, except for the short triangular tragus. 
Lastly, Thyroptera includes two species distinguished by an additional 
phalange in the middle finger and by accessory clinging-organsattached 
to the extremities. In Thyroptera tricolor, i. f, p. j), from Brazil, 
these have the appearance of small, circular, stalked, hollow disks 
(fig. 18), resembling miniature sucking-cups of cuttle-fishes, and arc 
attached to the inferior surfaces of the thumbs and the soles of the 
feet. By their aid the bat is able to maintain its hold when creeping 
over smooth vertical surfaces. 

The second or typical subfamily, Vespertilioninae , includes all the 
remaining memliers of the family with the exception of the alx-rrant 
Molossinae. The upper incisors are in proximity to the canines ; the 

^ Bull. Amer. Mus. Nat. Hist. vol. xii. (1899). 


{ ). The only other group that need be mentioned is one represented 
ly the North .American I', (Lasionycteris) noctivagans, with />. |. 
^hc .African Ldephotes, the Chinese la, and the Papuan Pkiletor are 
allied genera, each with a single species. Chalinolobus and Glau- 
conycteris have the same general dental character as Vespertilio, 
but are distinguished by tlie presence of a lobe projecting from the 
lower lip near the gape ; the former, with p. j), is represented by five 
Australasian siJccics, one of which extends into New Zealand ; while 
the latter, with p. j, is African. The species of Olauconycteris are 
noticeable for their peculiarly thin membranes traversed by distinct 
reticulations and parallel lines. Scotophilus, with i. p. includes 
.several species, restricted to the tropical and subtropical regions of 
the <-astern hemisphere, 

though ^ widely distr^^ ^ ^ 

(in place of two) pair s* 

of uniciispidatc upper Fig. 20. — Head of Cerivoula hardwickei. 
incisors separated by a (From Dobson.) 

wide space and placed 

close to the canines, by the small transverse first lower premolar 
crushed in between the canine and second premolar, and, generally, 
by their conical, nearly naked, muzzles and thick leathery membranes. 
.S', temmincki is the commonest bat in India, and appears often before 
the sun has touched the horizon. 5 . gigas, from equatorial Africa, is 
the largest species. Nycticejus, with the same dental formula as 
Scotophilus, is distinguished by the first lower premolar not being 
crushed in between the adjoining teeth, and the comparatively 
greater size of the last upper molar. It includes only the North 
American N. humeralis (crepuscttlaris), a bat scarcely larger than the 
pipistrelle. The hairy-membraned bats of the genus Lasiurus 
(Atalapha), with i. p. if or j, are also limiteil to the New World, 
and generally characterized by the interfemoral membrane being 
more or less covered with hair and by the peculiar form of the tragus, 
w'hich is expanded above and abruptly curved inwards. In those 
species which have two upper premolars the first is extremely small 
and internal to the tooth-row. The genus, which is divided into 
Lasiurus proper and Dasypterus, is further characterized by the 
presence of four teats in the female, and by the general production 
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of three or four offspring at a birth. Rhogeessa and Tomopeas arc 
allied tropical American types. Murina, with the subgenus Harpio- 
cephalus, has i. |, p. f, and includes several small bats distinguished 
by the prominent tube-like nostrils and hairy interfomoral membrane. 
M. suilia, from Java, the Malay and neighbouring islands, is a well- 
known species, and the closely allied A/, hilgendovp is from Japan. 
The remaining species are from the Himalaya, Tibet and Ceylon ; 
anil apparently restricted to the hill-tracts of the countries in which 
they are found. Next to Vesperiilia the genus Myotis (divisible into 
several subgencra), with i. p. S, includes the largest number of 
species, and has rather a wider geographical distribution in botli 
hemispheres, one species being recorded from the Navigator Islands. 
The species may be recognized by the peculiar character of the pairs 
of upper incisors on each side, the cusps of which diverge from each 
other, by the large number of premolars, of which the second upper 
is always small, and by the oval elongated ear and narrow tragus. 
The British M. bechsteini and M. nattereri are examples of this group. 
Cerivoula {Kerivoula), which also has p. is distinguished by the 
parallel upper incisors and the large second iij>per premolar. There 
are numerous African and Indo-Malayan species, of which C. picta, 
from Inilia and Indo-Malay, is characterized by its brilliant orange 
fur, and membranes varicgateil with orange and black. The genua 
includes delicately formed insectivorous, tropical, forest-haunting 
bats, whose colouring approximates them to the ripe bananas among 
which they often pass the daytime. 

Another subgrouj), Minioptereae, is re.prc.senteil solely by the genus 
Miniopteru£, with i. f, p. |. The incisors arc separated from one 
another in front and from the caniiies ; the first phalange of the 
middle finger is very short, the crown of the head elevated, and the 
tail long. The genus is represented by some half-dozen Old World 
species, among which the typical M. schreibeysi ranges from Europe, 
southern Asia, and Africa to Japan and Australa-sia. 

The last subfamily is that of the Molossinae, includeil by Dobson 
in the family Emballonuridae. In this group the premaxillac are in 
contact or but very slightly separated ; the ears are large, with the 
tragus small : the dental formula is ». J (i or J), c. \, p. i (2), »«. J ; 
and the fibula is strongly developed. In their blunt muzzles and 
many other features these bats undoubtedly resemble the Emballonu- 
ridae, from the typical members of which they differ by the pro- 
duction of the thick tail far beyond the margin of the interfemoral 
membrane. They are further characterized by their broad and 
stout feet, in whicJi the first, and in most cases also the fifth, toe is 
thicker than the rest, and furnished with long bent hairs ; and by 
the pre.sencc of callosities at the l)ase of the thumbs, and a single 
j)air of large upper incisors occupying the centre of the space between 
the canines. I'he feet are free from the wing-membrane, which 
folds up under the fore-arm and legs ; the interfemoral membrane 
is retractile, Iwing movable backwards and forwards along the tail ; 
this power of varying its superficial extent confers on these bats 
great dexterity in changing the direction of flight. All are able to 
walk or crawl well, and spend much of their time on trees. Tlic 
genus Chiromeles, with i. J, c. f, />. wi. the first hind-toc much 
larger than and separate from the others, and the widely sundered 
ears, is represented by C. torquata, a large bat of peculiar aspect, 
inhabiting the Indo-Malay countries. Tiffs species is nearly naked, 
a collar only of thinly spread hairs half surrounding the neck, and 
is remarkable for its enormous throat-sac and nursing-pouches. 
The former consists of a semicircular fold of skin forming a pouch 
round the neck beneath, concealing the orifices of subcutaneous 
pectoral glands which discharge an oily fluid of offensive smell. I'he 
nursing-pouch is formed on each side by an extension of a fold of 
skin from the side of the body to the inferior surfaces of the humerus 
and femur. In the anterior part of this pouch the teat is placed. 
The typical genus Molossus (fig. 21) includes the ma.stiff-bats, 
characterized by the dental formula i. J or J, />. i or f ; and by the 



FlG. 21. — Head of Mastiff-bat Fig. 22. — Head of Nyc- 
{Molossus glaucinus). (From tinomops macrotis. (PTora 

Dobson.) Dobson.) 

upper incisors being close together in front. The genus is restricted 
to the tropical and subtropical regions of the New World. M. 
obscurus, a small species common in tropical America, inhabits the 
hollow trunks of palms and other trees and the roofs of houses. 
The males and females live ajiart (as is the case in most if not all 
bats). In West Africa the mastiff-bats are represented by Eomops, 


with one species ; while Nyctinomops includes a number of tropical 
American species more nearly related to the next genus, in which 
some of them (fig. 22) were formerly included. The widely spread 
Nyctinomus, with i. J or p. \ or and the upper incisors separate 
in front, includes numerous species inliabitmg the tropical and 
subtropical parts of both hemispheres. The lips of the bats of this 
genus are even more expansible than in Molossus, in many of the 
species (fig. 22) showing vertical wrinkles. N. toenioHs (or cestonii), 
one of the largest species, alone extends into Europe, as far north 
as Switzerland. N. jdhoronsis, from the Malay Peninsula, is re- 
markable for the extraordinary form of its ears. N. brasiliensis 
is common in tropical America, and extends as far north as California. 

Here may l>e conveniently noticeil two very rare and aberrant 
bats, Myzopoda (or Myxopoda) aurita of Madagascar, and Mystacops 
(or Mystacina) tuberculatus of New Zealand, the latter . 

of which is believed to be well-nigh, if not entirely, exter- • 

minated. Their systematic position and affinities are ^ tacoas 
.somewhat uncertain ; but in the ojiinion of O, Thomas ' ^ ' 

the former should typify a separate family, Myzopodidae, iu which 
the latter may also find a place. From all other bats Myxopoda is 
distinguished by the presence of a jicculiar mushroom-shaped organ 



F'ig. 23. — Thumb and leg and foot of New Zealand bat (Mystacops 
tuberculatus) , enlarged. (From Dobson.) 


at the base of the large car, and by the union of the tragus with the 
latter, on the inner ba.se of whicli it forms a small projection. 'I'herc 
are three phalanges in the middle finger ; and the whole inferior 
surface of the thumb supjiorts a large sessile horseshoe-shaped 
adhesive pad, with tlie circular margin directed forwards and 
notched along its edge, wlffle a smaller pad occupie.s part of the sole 
of the hind-foot. Mr Thomas regards this bat as related on the one 
hand to tlic subfamily Mormopsinae of the FhyllostomcUidae, and on 
the other to the Nataiinae among the Vespertilionidae ; both these 
groups being regarded by him as of family rank. 

Mystacops resembles Myzopoda in having thrive phalanges to the 
middle finger, but differs in that the tail perforates the interfemoral 
membrane to appear on its upper surface in the manner characteristic 
of the Emballonuridae. The greater part of the wing-membrane is 
exceedingly thin, but a narrow portion along the fore-arm, the sides 
of the body, and the legs, is lliick and leathery, and Ix'ncath this 
thickened portion the wings are folded. Other peculiarities of 
structure are found in the form of the claws of tlie thumbs and toes, 
each of winch has a' small heel projecting from its concave surface 
near the base, also in the sole of the foot and inferior surface of the 
leg, as shown in fig. 23. The plantar surface, including the toes, is 
covered with soft and very lax, deeply wrinkled skin, and each toe 
is marked by a central longitudinal groove with short grooves at 
right angles to it. The lax wrinkled integument is continued along 
the inferior flattened surface of the ankle and leg. These peculiarities 
appear to be related to climbing haliits in the species. 

Extinct Bats. 

Palaeontology tells us nothing with regard to the origin of 
the Chiroptera, all the known fossil species, some of which date 
back to the Oligocene, being more or less closely allied to existing 
types, and therefore of comparatis^ely little interest, 'i’he origin 
of the order from primitive insectivorous mammals must have 
taken place at least as early as the Lower Eocene. It is, however, 
noteworthy that several of the earlier extinct species appear 
to be related to the Rhinolophidae , which is the most generalized 
family of the order. Remains of Pteropodidae belonging to 
existing genera occur in the caves of tropical countries in the 
eastern hemLsphere ; and the skeleton of an extinct generic 
type, Arckaeo pier opus, has been obtuineil from the Miocene 
lignite of Italy, w'hich indicates a form to a certain extent 
transitional in character between typical fruit-bats and the 
insectivorous bats. The tail, for instance, which in most modern 
fruit-bats is rudimentary, with only three or four vertebrae, in 
the fossil has eight complete vertebrae ; while the teeth of the 
' Proc. Zoul. Sac. (Ixmdon, I9f>4), vol. ii. 
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extinct form are distinctly cusped Whether, however, the tail 
IS longer than in the existing Notopteris of Fiji and New Guinci, 
or whether the molars are more distinctly cusped than is the 
case with the Solomon Island Pieropus (Pteralopex), is not 
stated Still, the fact thit the Miocene fruit-bat does show 
certain signs of approximation to the insectivorous (and more 
generilized) section of the order is of interest Of the Oligoctnc 
forms, Pseudorhinolophus of Furope is apparently a member of 
the Rhtnolophtdae , but the afhnities of 4 lastor and Vespertt- 
bavns, which are likewise European, are more doubtful, although 
the latter may be related to Taphozous The North Amtncan 
Vesperhlto (Vesperugo) anemophtlus and the European V 
aquensts and V pansiensis are, on the other hand, members of 
the V espertihomdae , the last being apparently allied to the 
serotine ( V serotinus) 

Authorities — The above article is based to some extent on th« 
article in the gth edition of this work by G P Dobson, whose 
British Museum Catalogue ’ is, however, now obsolete Professor 
H Winge s ‘ Jordfundae og nulcvende Flagermus (Chiroptera), 
published in E Mus Lundt (Copenhagen, 189a), contams much 
valuable information and for Pteropodtdae Dr P Matschie s 
Megachiroptera (Berlin, 1899), should be consulted For the rtst the 
student must refer to nuint rous papers by G M Allen, K Andersen, 
r A Jentink, (r b MilUr, T S Palmer, \ G Rehn, O Thomas and 
others, m various Lnglish and American zoological serials, all of 
winch are quoted m the volumes of the Zoological Record (K I •) 

GHIRU, a graceful Tibetan antelope (Pantholops Hodgsom), 
of which the bucks are armed with long, slender and heavily- 
ridgeil horns of an altogether peculiar t^ pe, while the does are 
hornless Possibly this handsome intelope may be the original 
of the mythical unicorn, a single buck when seen m piofilc 
looking exactly as if it had but one long straight horn Although 
far from uncommon, chiru are very war^, and consequently 
difficult to approach They .ire generally found in small parties, 
although occasion ilK in herds They inhabit the desolate 
jihtcau of libel, at elevations of between 13,000 and 18,000 ft , 
ind, like all libttan arum ils have a firm thick coat, formed m 
this mstance of i lose woolly hair of a grey fau n-colour The most 
peculiar feature about the ehiru is, however, its swollen, puffs 
nose, which is probably connected with breathing a highl> r.irefied 
atmosphere A second antelope mhabitimt the same country 
as the chiru is the goa {Gazella pidtcaudata), a member of the 
gazelle group ch iraetcnzed by the peailiar form of the Jiorns 
of the bucks and ccrtiin features of loloration, whereby it is 
markedly distinguished from all its kindred save one or two 
othir central Asian species The chiru, which belongs to the 
typical or antilopme section of antelopes, is probably allied to 
the saiga (R L ♦) 

CHIRURGEON, one whose profession it is to cure disease by 
operating with the hand Jht word in its original form is now 
obsolete It derives from the Mid Eng cirurgieti or sirurgten, 
through the Fr from the Gr \(ip()vpy 6 s, one who ojierates with 
the hand (from hand, «pyoi, work) , from the earlv form 
IS derived the modern w'ord “ surgeon ” “ Cliirurgeon ” is a 
16th century reversion to the Greek origin (See Surgery ) 

CHISEL (from the O Fr asel, modern ctseau, Late La.t ctsellum, 
a cutting tool, from caedere, to cut), a sharp-edged tool for cutting 
metil, wood or stone There are numirous varieties of chisiLs 
used in different trades , the cvrpcntcr’s chisel is wooden- 
handled with a str eight edge, transverse to the axis and bevelled 
on one side , stone masons’ chisels are bevelled on both sides, 
and others have oblique , concave or convex edges A chisel with 
a semicircular blade is called a “ gouge ” Ihe tool is worked 
either by hand-pressure or by blows from a hammer or maliet 
The “ cold chisel ” has a steel edge, highly tempered to cut 
unheated metal (See Tool ) 

CHISLEHURST, an urban district m the Sevenoaks parlia- 
mentary division of Kent, England, iij m SE of London, 
by the South-Eastern & Chatham railway Pop (1901) 7429 
It IS situated 300 ft above sea-level, on a common of furze 
and heather m the midst of picturesque country The church 
of St Nicholas (Perpendicular with Early English portions, but 
much restored) has a tomb of the Walsingham family, who had 
a lease of the manor from Elizabeth , Sir Francis Walsmgham, 
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the statesman, bemg bom here in 15^6 Another statesman 
of the same age, Sir Nicholas Bacon, wis horn here m 1510 
Neir the church is an amient cockpit Ihe mortuary chapel 
atuched to the Roman Catholic church of St Mary was built 
to receive the body of Napoleon III , who died at ( aniden 
Place m 1873 , and tliat of his son was brought hither m 1879 
Both were ifterwards removed to the memond chapel at 
Famborough m Hampshire Camden Place was built bv 
William Camden, the antiquary, m i6oq, and m 176^ gave 
the title of Baron Camden to Lord Chancellor Pratt The house 
was the residence not only of Napoleon III , but of the empress 
Eugenie and of the prince imperial, who is eommemor itid by i 
memorial cross on Chislehurst (ximmon The house and grounds 
are now occupied by a golf i luo There are many villa residenets 
m the neighbourhood of Cluslehurst 
CHISWICK, an urban district m the Ealing parliamentarv 
division of Middlesex, England, suburban to London, on th« 
Thames, 7^ m W by S of bt Paul’s cathedr.J Pop (1901) 
29,809 ihe locality' .s largely rcsidenti il, but thtre are breweries, 
and the marine engineering works of Messrs Thorny croft on the 
river Chiswick House, a seit of the duke of Devonshire is 
surrounded by beautiful grounds , here dud Pox (1806) ind 
Canning (1827) Tlu neighbounng g miens belong to the Rov il 
Horticultural Societv Ihe church of St Nicholas has ancient 
portions, and m the churchy ard is the tomb of William Hog irth 
the painter, with commemorative Imes by David Garrick 
Hogarth s house is i lose at hand Chiswick Hall, no longi r 
cxtint, was formerlv a country seat for the masters and sini- 
tonum for the scholars of Westminster school Here m 1811 the 
Chiswick Press w is founded bv Charles Whittmgham the cider, 
an eminent printer (d 1840) 

CHITA, a town of east Siberia, capital of Transbiikali i on 
the Siberian railwav, 500 m E of Irkutsk, on the ( hita river 
half a mile above its conflueiuc with the Ingoda Pop (188^) 
12,600, (1897) 11,480 Iht Imperial Russian Geographic d 
Society has a museum here Sever il of the palace revolution 
anes, knowm as Decembrists, were banished to this place from 
St Petersburg in consequence of the conspiracv of Decembt r i S2 5; 
The inhabitants suppoit tlicmselvcs bv agruullure and bv trade 
m furs, cattle, hides and tallow bought from the Buriats and 
in manufactured wares imported from Russia and west Siberia 
CHITALDRUG, a district and town m the native stite of 
Mysore, India The district hvs an area of 4022 sq m and a 
population (1901) of 498 795 It is distinguished bv its low 
rainfall and arid soil It lies withm the vallev of the Vedavati 
or Hagan riv'cr, mostly drv in the hot season Sev cral parallel 
chains of hills, reaching an extreme height of 3800 ft , cross the 
district , otherwise it is a plain The ihicf crops are cotton and 
flax, the chief minuftctures are blmkets and cotton cloth 
The west of the district is served b\ the Southern M ihratt i 
railway The largest town in the distrut is Davangere (pop 
10402) Ihe town of Chitaldrug, which is the district lu id 
quarters (pop 1901 5792), at one time a military cantonment 
but this was abandoned on account of its iinhealthiness It 
Ills massive fortifications ereited under Hvder Ah and lippoo 
Sihib towards the close of the i8th centurv and near it on the 
west are remains of a citv of the 2nd centurv a d 
CHITON, the name ‘ given to fairly common littoral animals 
of rather small size whuh belong to the phylum MolUisri and, 
111 the possession of a ladula m the bur cal eav itv , resembU more 
especially the Ciastropoda Their most import mt characUnstic 
m comparison with the latter is that thrv arc both m extern il 
and internal structure, bilaterally svmmetrical The dorsil 
integument or mantle bears, not a simple shell, but eight i il 
careous plates in longitudinal series articulating with eaih otlur 
The ventral surface forms a flat creeping “ foot,” and bitwem 
mantle and foot is a pallial groove in which there is on each side 
a senes of gills Originally the Chitons were placed witli tlu 
limpets, Patella, m Cuvier’s Cyclohranchta, an order (f the 
Gastropoda In 1876 II von Jhering demonstrated the aflmities 
* The Gr was a garment m the shape of a loose tunic 

varying at different periods see Costume Greek 
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of Neomenia and Chaetoderma, vermiform animals destitute of 
shell, with the ('hitons, and placed them all in a division of worms 
which he named Amphineura. The discovery by A. A. VV. 
Hubrecht in 1881 of a typical molluscan radula and odontophore 
in a new genus Proneomenia, allied to Neomenia, showed that 
the whole group belonged to the Mollusca. E. Ray Lankester 
{Itncy. Brit., 9th cd,, 1883) placed them under the name Jsopleura' 
as a sui)class of Gastropoda. Paul Pelseneer (1906) raised the 
group to the rank of a class of Mollusca, under von jhering’s 
name Amyihineura. 

The Amphineura are divided into two orders : (i) the Poly- 
placophora, or Chitons ; (2) the Aplacophora, or forms without 
shells, Neomenia, Chaetoderma and their allies. 

Order I. — Polyplacopiiora 

Each of the eight valves of the shell is made up of two distinct 
calcareous layers : {a) an outer or upper called the tegmentum, 
which is visible externally ; (h) a deeper layer called articula- 



Fig. I. — Three views ol Chiton. 


A. Dorsal view of Chiton IPos- these, atid all round the 

nessenksii, Midd., showing animal, is the mantle-skirt, 

the eight sliells. (After (After Cuvier.) 

Middendorf.) C. The same species of Chiton, 

H. \'iew from the pedal surface with the shells removed and 

of a species of Chiton from the dorsal integument re- 

tlic Indian Ocean, p, fool; fleeted, b, buccal mass ; m, 

o, mouth (at the other end retractor muscles of the 

of the foot is seen the anus buccal mass ; ov, ovary ; 

raised on a papilla) ; kr, od, oviduct ; i, coils of in- 
oral fringe ; br, the numcr- testines ; ao, aorta ; c', left 

ous ctenidia (branchial auricle ; c, ventricle, 

plumes) ; spreading beyond 

mentum which is porcellaneous, quite compact, and entirely 
covered by the tegmentum. In the lower forms the two layers 
are coextensive and have smooth edges, but in the higher form.s 



Fig. 2. — Pallial eye and aesthetes of Acanthopleura spiniger 
(Moseley). 

the articulamentum projects laterally beyond and beneath the 
tegmentum into the substance of the mantle. These projections 


are termed insertion plates ; they are usually .slit or notched to 
form teeth, the edges of which may be smooth and sharp, or may 
be crenulated. The anterior margin of each valve except the 
first is provided with two projections called sutural laminae 
which underlie the posterior margin of the preceding valve. 

The tegmentum is formed by the fold of mantle covering the 
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From L-nnlccstcr, Treatise oh Zoologj'. 

Fig. 3. — Ventral aspect of three species of I’olyplacophora showing 
position of gills. 

Lepidopieurus benthus. mouth ; pa, mantle ; pa, 

B. Boreochiton cinereus. anal lobe of mantle ; ps, 

C. Schizochiton incisus. a, pallial slit; tc, pallial 

anus : /, foot ; g, gills ; m, tentacles. 


edge of the artiinilamentum, and extends over the latter from the 
sides. It is the first part of the shell formed in development. 
The tegmentum is much reduced in Acanthochiton , and absent 
in the adult Cryptochiton. ^ 

The tegmentum is pierced * /HT' 
by numerous vertical rami- [ / /k\ 
fied canals which contain / / % 

epithelial papillae of the ^ ^ ■ 

epidermis. These papillae ^ ^ 1 

form pallial sense-organs, I V 

containing nerve -end j 

bulbs, covered by a dome ^ ® ' ’ I , 

of cuticle, and innervated ^ ^ I 

from the pallial nerve- 3 A I 

cords. They arc termed ^ ^ l\al 

according to their size, ^ ^ V Mir 

micraesthetes and mega- j ^ Jiy 

laesthetes. In the common ip 

.species of Chiton and many 4 X 

others of the family (, _ 

Chitonidae the megalaes- 

thetes are developed into / B \ 

definite eyes, the most /» \ 

complicated of which have Aljg \ 

retina, pigment within the tr •" 1 

eye, cornea and crystalline ^ 

lens (intra-pigmental eyes) fvjSjr I 

(fig. 2). The eyes are \ "7 

arranged in rows running / 

diagonally from the median — 

anterior l)eak of each valve ** 

to its lateral borders. Fig. 4. — Diagrams of the alimentary 

canal ol AmiJhiucura (Iroin Hubrecht). 

There may be only one a. Neomenia and Proneomenia. 

such row on either side, or b. Chaetoderma. 

many rows. In some species C. Chiton, 
the total number present Mouth, 

amounts to thousands. J; Ahmentary canal. 

/, Liver (digestive gland). 


BraHchiae.—'l'he scries of 
gills may extend the whole 


length of tJxe body in the pallial groove, or may be confined to the 
posterior end. Each gill has the structure of a typical molluscan 
ctenidium, consisting of an axis bearing an anterior and posterior 
row of filaments or lamellae. The gills are thus metamerically 
repeated ; there may be from four to eighty pairs, but there is 
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often a numerical asymmetry on the two sides The largest pair of 
braucluae is placed immediately behind the renal openings anti 
corresponds to the single pair ol other molluscs, the organs being 
repeated anteriorly only (Metamacrobranchs) or anteriorly and 
posteriorly (Mesomacrobranchs) 

Intestine — The digestive tube in the Polyplacophora, which are 
herbivorous, is longer than the body, and thrown into a few coils 
the anus being median and posterior The mouth leads mto the 
buccal cavity, on the ventral sule of which opens the radular caecum 
1 ach tians verse row of teeth of the radula contains 17 teeth, one of 
winch 13 median, while the second and the fifth on each side are 
enlarged Two pairs of glands open into the buccal cavity, and at 
the junction of pharynx and oesophagus is another pair called the 
sugar glands The stomach is surrounded by the liver or digestive 

A B 



Fig 5 — Di igrams of the excretory and reproductive organs of 
Amphmeura (after Hubreent) 


A, Chaetoderma 

B, Neomtnia 

C , Proneoraenia 

D, Chiton 

O, Ovary 

P, Pericardium 
N, Nephndium 

M, External aperture of neph- 
ndium 


g, External aperture of the 
genital duct of Chiton 
r. Rectum 

Cl, Cloacal or pallial chamber 
of Neomeniae and Chaeto- 
derma 

Br, Ctcnidia (branchial 
jdumes) 


gland, consisting of two lobes which are symmetrical in the young 
animals, but in the adult the right lobi is anterior and smaller 

Coelom, Gonads and F xcretory Organs — As m other molluscs the 
coelom IS represented by a large pericardial cavity, situated above 
the intestine posteriorly, and a generative sac which is single and 
median and situated in front oiE the pericardium except in the 
Nuttalochiton hyadesi, where the gonads are in a similar position, but 
are paired The excretory organs are coelomoducts with an internal 
ciliated opening into the pericardium and an opening to the exterior 
Both the openings are close together, the external opening being 
just in front of the principal gill near the posterior end of the body 
The renal tube is doubled on itself, its middle part where the bend 
occurs being situated more or less anteriorly The excretory surface 
IS increased by numerous ramified caeca which extend beneath the 
body wall laterally and ventrally, and open into the tube (fig 6) 
The sexes are distinct, and the ovary is frequently greenish in colour, 
the testis red The gonad is transversely wnnklcd and lies between 
the aorta and the intestine, extending from the peiicardium to the 
anterior end of the body A simple gonaduct on each side arises 


from the gonad near its posterior end and jiassts first fornaKis 
then backwards, and lastly outwards to the external opening in th< 
pallial groove anterior to the renal aperture Ihcre may bt from 
one to nine gills between the genital and renal ports 

Heart and Vascular System — The heart is enclosed in the peri- 
cardium, and consists of a niethan elongated \entriclt and a j ut of 
lateral auricles, so that the structure somewhat rcstmbks that in 
the Lamellibranchiata Ihe openings of the auricles into th« 
ventricle vary in different forms In many of the lower forms 
{Leptdopleuridae, Mopahdae, Ischnochttonidae) the opening on each 
side is single and anterior In the true Chttomdae there are gencrall> 
two apertures on each si<le, and in two species three or four, another 
instance of the tendency to metameiic repetition in the group 
The auricles are connected with one another posteriorly behind the 
ventricle The ventricle leads into a single anterior median aorta 
As in other molluscs, the aitencs do not extend far but lead into 
inter-visccral blenid spaces 1 he venous blooel is conducted fiom 
the tissues to a large sinus on cither side above the palhal groove 
and from this sinus passes to the gills by an afferent vessel m each 
gill on the internal or pedal margin of the axis The oxygtnatt<l 
blood IS earned from each gill by an efierent vissel on the exterml 
or palhal side of the axis to another longitudinal vessel which It ids 
to the auricle on each suit 

Nervous System - There are no well marked specialized ganglia 
m the central nervous system, nerve cells being distributed uni 
formly along the corils 1 here 
are two pairs of longituilin il 
cords, a pedal pair situated 
ventrally and united beneath 
the intestme by numerous 
commissures, and a pallial 
pair situated laterally and 
continuous with one anothi r 
ibovc the rectum (fig 7) 

I he four cords are all con 
ncctcd anteriorly with the 
cerebral commissure whuh 
lies alKivc the buccal mass 
antenorly From the points 
where the cords mtet tht 
cerebral commissiirt arise on 
each an anteiior labial com 
missurc a id a stomatogastric 
commissmc The latter In ai s 
two ganglion swellings thi 
buccal ganglia The labial 
commissure gives off a subi i- 
dular commissure which also 
bears two gangli 1, these being 
m close relation to a special 
sense-organ called the subra- 
dular organ an epithelial pio 
jcction with nerve -endings 
lying m front of the nduli 
and probably gustatoiv in 
function One ospiiradium 
or branchial olfactory organ 
IS usuallv jirescnt on each side 
on either side of the anus on 
the inner wall of the mantle 
near the base of the last gill 
In I epidoplemidae an osjihra 



Fig f> — Dissection of the renal 


(hum occurs at the base of organs (nejffiridia) of CAiIoii 5ir«/Ms 
each gill Ihe sense organs ^ 

L, Edge of the mantle not rtmovtd 


giU 

of the shell - valv es 
already been described 

Development ~ The eggs 
may be laid separately in ' ^ 

vested by a chitinous t n ' 
vclope, or as m Ischnochiton 
magdalenensts they may form 
strings containing neailv 
200,000 eggs, or tlu ova imv 
be ret lined m the palhal 


in the front part of the specimen 
Oesophagus 
Anus 

Genital duct 

h,xternal openmg of the same 
Stem of the nephndium leading 
to no, its ixtcrnal apeitiin 
Reflected portion of the neph 
ridial stem 


Sr. o' ‘"0 

^ which are seen ramifying trars 

versclv' over the whole innei 
surface of the pedal muscuhi 


and Hemtarthrum <:etulosum 
One species Callictochtion 
vtvtparus is viviparous and its imss 

ova develop without a larval 

stage m the maternal oviduct Stgmcntition is tot il and at fir*-! 
regular and is followed by invagmation, the blastopore j-assing to tin 
position of the future mouth By the development of a ciliated ring 
just in front of the mouth the embryo becomes a trochosphere In 
the centre of the pracoral lobe is a tuft of cilia Just behmd tin 
ciliated ring 13 a pair of larval eyes winch disappear in the adult 
these correspond to the cephalic eves of L^elhbranrhs An 
ectodemic invagination forms a large mucous gland on the foot, 
which IS more or less atrophied in adult life The gonads originate 
by proliferation of the anterior wall of the pcneaidium Ihi sIuJI 
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valves arise as transverse thickenings of the dors<U cuticle behind the ] 
ciliated ring, the tegmentum being the first part formed 


Suborder I Eoplacophora, Pilsbry — Tegmentum coextensive 
with articulamcntiim, or the 'latter projecting in smooth tmslit 
plates 

I am I 7 eptdopleurtdae — Terminal margins of end valves never 
elevated , form oval or oblong Leptdopleufus cancellatus, Sow 
North Atlantic and Mediterranean , vanous abyssal species 
HatUeya hanleyi, Bean, north Atlantic Hemrarihmm Mtcroplax 
The extinct Gryptochi- 
A B torn doe, Pilsbry, with 

p other Palaeozoic genera, 

narrow and elongated in 
form with termmal 
'f{ I |\ / f J I margins of end valves 

I ' I A elevated, belong to this 

\ Y ^ group 

zr: 1 Suborcier II Mesopi aco 

-- : — ' m 1 PHORA, Pilsbrv Insertion 

~ : I plates well developed and 

^ 1 1 Fam 2 Ischnochtlontdae 

I — All the valves with 

- — ■ / slits and the inner layer 

^ I / well covered by the 

^ I — / outer 

^ 1 / Subfam i Jschnochtto 

^ I im / ntnae —Ho shell -eyes 

''^'1 ^ I — / sutural laminae sepa 

I I rated slits m the valv es 

/ I J I 7 do not correspond 

^ with the ribs of the 

^ pc tegmentum Ishcno 

chiton, Trachydermon, 
Chaetopleura, Stenopla\, 
^ n Stenoradsta 






Pio 7 — Diagrams of the nervous 
syolem ul Amphincura 
, Proneomenia 
N eomcnia 
Chaetoderma 
Chiton 

Cerebral ganglia 
Sublingual ganglia 
Pedal (ventral) nerve-cord 
Viscer^ (lateral) nerve-cord 
, Post-anal junction of the visceral 


Fig 8 — Anterior part of the 
nervous system of Chiton ctit- 
ercus in more detail 

B, Buccal ganglia (concern txl 

with the odontopbore) 

C, Cerebral nerve-mass 

P, Pedal ganghon and com- 
mencement of pedal 
nerve-cord 

pi, Visctral nerve-cord The 
sublingual ganglia are not 
lettered 


Subfam 2 C alloc hitonxnae With shell-eyes and united sutural 
laminae Callochiton /oei/is, North Atlantic and Mediterranean 

Subfam 3 Caliistoplacmae No shell-eyes, slits in the valves 1-7 
corresponding with the ribs of the ttgmentum CdHtstochiton 
(viviparous) N uttalocfnton 

Fam 3 Mopaliidae Each mtcrmcdiate valve with a smgle sht, 
girdle hairy Mopalia, Placipharella, Plaxtphora, Placo- 
phoropsi'! 

Earn 4 Acanthochttomdae Valves immersed in the girdle, with 
small tegmentum A canthochiton ( 4 /ascictt/aris North Atlantic 
ind Mediterranean Spovgtochtton, Katharina, A mtcula, Crypte- 
chtkm (C stelhrt, arctic) 

Fam 5 Ctyptoplacidae Vermiform, with thick girdle and small 
valves , insertion and sutural plates strongly drawn forward, 
sliarp and smoerth Cryptoptax, C hone plat 

Suborder III Teleoplacophora, Pilsbr> —All the valves, or at 


least the seven anterior, with insertion plates cut into teeth 
by shts 

Fam 6 •Chttonidae Characters of the suborder 
bubfam i Chitoutnae No extra-'pigmeatal eyes , insertion 
plates with pectinations between the fissures Chiton, Eudoxo 
chiton, Trachyodon, Radsia 

Subfam 2 Tontettnae Lxtra-pigmental shell-eyes Tonicta, 
A eantho pleura, Enoplochiton, Onithochiton, bclnsochiion, 

Lortca, Lonoella, Liotophura 

Order 2 — Aplacophora, von Jhermg 
Chaetoderma was first described by S lAJv^n m 1841, and was 
for a long time believed to be a Gephyrean worm Neomema, 
mentioned first by Michael Sars in 1868 under the name Soleno- 
pus, was afterwards included among the Opisthobranchs by 
J Koren and D C Danidssen C Gtgtnbaur placed the two 
genera in a division of Vermes which he called Solenogastrcs 
The chief points in which the Aplacophora differ from the 
Polyplacophora are (i) they are worm-like in shape , (2) there is 
no distinct foot, and the mantle bears no shell-valves, but onlv 
numerous calcareous spicules , (3) the digestiv e tube is straight 
Neomenta and its allies are marine animals living at depths 
of 1 1; to 800 fathoms on soft muddv ground , they are found 
crawling on corals and hydrozoa, on which they feed The 
British genera are Neomema, Rhopalomenta and Myzomenia 
They have been taken in nearly all seas ext ept the South Atlantic 
and SF and N W Pacific About fortv species are known 
Chaetoderma, of which nine species have been described, has 
similar habits and distribution, but feeds chiefly on Protozoa 
The order Aplacophora is divided into two suborders 
Suborder I Nfomeniomorpua — Xplacojihora with a distinct 
longitudinal ventral groove bisi xual with paired genital glands 
and no distinct liver The whole of the skin except the ventral groovt 
corresponds to the mantle of Chiton The cuticle in some species 
very thick, contuns numerous spicules which arc long, hollow and 
calaficd they are scented by epithelial pipillac In some species 
there an also sensory painllac t omparablc to the ai sthetes of Chitons 
A small ioiigiludinal projection m the ventral groove represents the 
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Fig 9 — Neomema carinata, Inllbcrg (after Tullbcrg) 

A, Lateral view a, Anterior 

13, Ventral view b, Posterioi extremity 

C, Dorsal view c. Furrow, m which the narrow 

D, Vential view of a more cx foot is concealed 

tended specimen 

foot Into the groove open mucous glands, a large one anteriorly 
and another opening into a posteriorly eloacal, branchial cavity 
Branchiae — In Neomemtdae and most of tlic Paramemtdae there 
IS a circlet of gills on the iiuier walls of the cloacal chamber These 
gills arc simple folds or laminae of the body wall In other species 
tliey are absent 

Intestine — I he mouth opens into a muscular jiharynx lined by 
a thick cuticle Into the pharyngeal cavity open salivary glands 
and radular sac The former are paired incl ventral, and open on 
a subradular prominence In some sjiecies there is a second dorsal 
pair Neomema and other genera h we no salivary glands 

I he radula when present comprises several trinsvcrse rows of 
cccch, and each transverse row may have several teeth (poiystichous) 
two teeth (distichous), or one tooth (monostichous) It is a curious 
fact that in the original type Neomema the radula js entirely absent, 
as it likewise is in several genera of Proneomemtdae 1 he oesophagus 
IS short and leads into a long, straight stomach, provided with 
numerous symmetncal lateral caecu The stomach opens into a 
short straight rectum which opens into the branchial chamber 
Coelom, Gonads and Excretory Organs — Lhe coelom differa from 
that of the Chitons m the fact that the cavities of the genital oirgans 
are continuous with it, and m the fact that there is only one jiaar of 
coclomoducts resembling the renal organs of Chitons, but •lervmg 
also as genital ducts The gonads are paired and hermaphrodite, 
they form a pair of anterior prolongations of the pericardium, 
extending nearly to the anterior end of the body Ova are dev^ped 
on the median, spermatozoa on the outer wall of each genital tube 
The pericardium is ciliated internally on its dorsal and lateral walls 
The unno-genital tubes arise from the posterior angles of the peri- 
cardium, pass first forwards, then .backwards, and unite to open 
by a common opemng into the cloaca below the anus except in 
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^(rophotnenta, where the opunngb are bcparaU Usually each tube 
IS provided with caecal appendages on its proximal portion, and these 
serve as vcsiculac seminalcs, while the distal portion is enlarged 
and glandular and secretes the egg-shell 

Heart aud Vascular bybtem — ^here is a heart in the pericardium 
consisting of a median vuvtricle attached, except m Neomenta, to 
the dorsal wall of the pericardium, aud in Ncomenia a pair of auricular 
ducts returning blood from the gills, to the ventricle Ihc aorta is 
not independent as m Chitons, but is a siuus hke the otlier channels 
of the circulation A single median i entral sinus passes backwards 
to the gills or cloaca The blood is coloured red by liaemoglobin in 
blood corpuscles 

Nervous System — Ganglionic enlargements are more conspicuous 
than m the Chitons In front of the buceal mass is a median cere- 
bral ganglion From this pass off two pairs of cords, the pleural 
aud pedal, m Proneomema separate from their origin, in Neomema 
united at first and diverging at a pleuial ganghon The pedal cords 
anteriorly form a pair of pedal ganglia united by a thick commissure 
The supra-rtetal commissure may be present and bear an ovoid 
ganghon , or may be wanting With regard to sense organs the 
epithelial papillae of tlie mantle have been mentioned There is 
also in some genera a median retractile sensory papilla on tlie dors<il 
posterior surface above the rectum, not covered by the cuticle 
Development has only been described m Myzotnenia banyulcnsts, 
by G Pruvot It closely resembles m tlie early stages tliat of 
Chitons Ihc external surface of the trochospher. is formed of a 
number of ciliated test-cells The cetodtrm bthuid the ciliated ring 
ilivolops spicules, and the post oral region of the larva elongates 
L.iter the ciUated ring or velum disappears and seven imbricated 
talcarexius plates, made up of flattened spicules, are formed on the 
dorsal surface Ihis appears to indicate that the Neomeniomorphi 
ire descended from C hiton like ancestors, and tliat they hav e lost 
tlicir shell valves 

Chi'Jsi^cahoM 0/ haoMENiOMOKi’HA — Tam i Lepidomenudac 
Slender, tapenng behind, with subv entral cloacal orifice tUm 
cuticle without papillae flattened spicules no gills Lepiao- 
tnenta, Ismema, Ichthyodes, Stylomenia, Doudersia, Ncmatomema, 
Myeomema, M banyulensts, Mediterranean and Plymouth 
r im 2 Neomenitdat Short, truncate in front and behind 
cloacal orifice transverse, gills present, ralhtr thin cuticle 
no radnla Neomenta (N tannata N \llantie and N and 
N W Scotland), Hemtmema 

r un 3 Proiieomeniidae I longatod, cylindrical rounded it Ixith 
ends thick cuticle with acicular spicules , radula polysUchous 
or wanting Proneomema, imphtnienta, Echtnomenta h'lio- 
palomema [li aglaopkemae, Mcditciiam an and Plymouth) 
Notomenia, Pruvotta Strophomenia 
Pam 4 Paramemidae Short ind truncated in front thick 
cuticle, often witlmut pipillae gills and radula present 
Paramenia, Macellomenia, Pararhopalta, Dtnomenta, tyclo- 
tnenta, Proparamenta, Uncimema, Kruppomenta 
Suborder II Chaeioulrmomori ha -Aplacophora without 
distinct ventral groove, witli single median unisexual gonad, with 
differentiated hepatic sac, 
and with cloacal chamber 
V furnished with two bipee 
tmatc gills Tlic re are onl) 
■fH tw'o genera m this sub- 
order Chaetoderma, and 
liG 10 — Chaetoderma ntttdulum, Limifossor from Alaska 
Lov6n (after Graif) Iht cephahe characters therefore 

enlargement is to the left, the anal h t v cry uniform The body 
chambe r (reduced pallial chamber, con i'’ "orm like and cylmdn- 
tainmg the concealed pair of cttnidia) cd, the posterior half a 
to the right little thicker than the an 

tenor the posterior ex- 
tremity forms the enlarged funnel like branchial or cloacal chambe r 
The anterior extremity is also somewhat enlirgcd Ihe whole 
surface is uniformly covereil with sliort compressed calcareous spicul 1 
embedded m the cuticle 

Branchiae - 1 he single pair of branchiae are placed sv m 
metrically right and left of the anus, and each has the structure 
of a ctemdium beanng a row of lamellae on each side as m the 
Polyplacophora 

Intestine —The mouth is antenor, terminal and crescentic and 
Iieneath it is a rounded ventral shield Gn the floor of the pharynx 
or buccal mass is a rudimentary radula, which m many species 
consists of a single large tooth, bearing two small teeth or a row of 
teeth Tn other species the radnla is more of the usual type consist- 
ing of several transverse rows of two or three -teeth each Iwo 
pairs of sahvary glands open into the buccal cavity The digesti\e 
tube is straight and simple, wider m its antenor part, into which 
opens the duct of the hepatic caecum (fig |, B) The latter extends 
backwards on the ventral ade of the intestine 

Coelom, Gonads and Excretory Organs — Ihese are closely sunilar 
m their relations to those of the Neomeniomorpha The chief 
difference is that the gonad or generative portion of the coelom is 
single and median, opening into the pericardium by a single posterior 
apetture The excretory organs or coelomoducts anse from the 
posterior corners of the pencaidimn, run forwards and then back- 
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wards to open by sepaiaU apertures latiril to tlie gills (fig 5, V) 

I here are no accessory generative oigans 

rhe heart and vascular system are similar to tliosc of the 'Neo- 
meniomorpha, the only important differences lieiiig that the v« ntncle 
IS nearly free m the pericardial cavity, and that tht latter is traversed 
by the retractor muscles ol the gills 

Nervous System — I here are tw o c lost ly connected cert bral ganglia, 
from which anse the usual two pairs of nerve cords Palhal and 
pedal on each side are closer together than m the other groups, and 
postOMorly they unite into a supra-rcctal cord provided with a 
median ganghomc enlargement (fig 7, C) A small storaatogastrie 
commissure bearing two small ganglia arises from the cert bral 
ganglia and surrounds the oesophagus 

The development is at present entirely unknown 

General Remarks on th- Amphnieura 
The most important theoretical question concerning the 
Amplimeura is how far do they represent the original condition 
of the ancestral mollusc ? That is to say, we have to inquire 
which of their structural features is primitiv e and which modified 
Their bilateral symmetry is obviously to be regarded as pnmitiv c, 
and the nervous system shows an ongmel condition from which 
that of the asymmetrical twisted (jastropods can be derived 
But m many other features both external and internal the three 
principal divisions differ so much from one another that we have 
to lonsider m the case of each tirgan-s\ stem which condition 
is the more primitive According to Paul Pclsenecr the Poly- 
plai ophora arc the most archaic, the Aplacophora being 
specialized in (i) the great reduction of the foot, ( 2 ) the dis- 
appearance of the shell {Cryptoplax among the Poly place>phora 
showing both reductions m progress) {i) the dF-ippcaranct of 
the radula But it is a widely rcccgnizcd principle of morphology 
that a much modified animal is bv no means mcdified to the 
same degree in all its organs A form which is pnmitive on the 
whole may show a mure advanced stage of evolution m some 
particular system of organs than anothci animal which is on the 
whole more highh divcltped and specialized Ihus the inde- 
pendent metamerism of certain org.ins in the Chitons is not 
primitive but icquired within the group eg the shell valves 
and the (tenidia And although embryology seems to prove 
that the Jseomeniomorph'- are derived from foims with a senes 
of shell-valves, nevertheless it seems probable that the c ikarcous 
spicules which alone are present in adult Aplacophora preceded 
the solid shell m cv olutum 

Jt IS held b\ some morphologists that the mollusc bodv is 
iinsegmented, and therefore is to be compared to a single segment 
of a rhaetopod or Arthropod In this case there should be on1\ 
one pair of coelomoducts m the idult, the pair of true nephndia 
which should also cx;cur being represented by the larval nephndia 
There should also be onlv a single coelom, or a pair of lateral 
roelomic cav ities On this v lew then the Aplacophora are more 
primitive than the Polyplacophora m the relations of coelom 
gonad and coelomoducts , and the genital ducts of the Chitons 
have arisen either bv metameric repetition within the group 
or bv the gradual loss of an original connexion between tin 
generative sac and the renal tube, as in I .imellibranchs and 
Gastropods, the generative sac acquiring a separate duet and 
opening to the ex tenor on each side 

Litfrature — \ Sedgwick, On ccitain I'oints in the Anatomv 
of Chiton, Proc K Soc Lond xxxiu , 18S1 J Bhimnch Das 
Integument der Chitonen, /eitsch f unss Zool hi , i8qi A C 
Haddon, Report on the Polyplacophora Challenger Repot t’i /ool 
pt xhii , 1886 H N Moseley On the presence of 1 yes m the 
Shells of certain Chitomdac, and on the structure of these Oigans 
Quart Journ Mic Set new scr xxv , 1885 A A \V Hubrecht 
Proneomema Sluiten, Sied 4rch f Zool buppl 1 , 1881 , A 
Kowalcwsky and \ T Manon, Contr a 1 histoirc dts Solenogastres 
ou Aplacophores, Ann Mus Marseille, Zool ui , 1887 A Kowal- 
ewsky, bur le genre Chaetoderma, Anh de zool expir (3) i\ , 
1901 P Pelseneer Mollust i Treatise on /oology, edilid bv 
n Ray Lankester, pt v , iQob E Ray Lankester, Mollusca 
in the Qth ed of this Pncvclopaedia, to which this article is much 
indebted (J T C) 

CHITRAL, a native state in the North-^\est Frontier Province 
of India The state of Chitral (see also Hindu Kush) is some- 
what larger than Wales, and supports a population of about 
^5,000 rough, hardy hillmen Prev lous estimates put the number 
far highei, but as the Mehtar assesses his fighting strength at 
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8000 only, this number is probably not far wrong Both the 
state anti its capital are called Chitral, the latter being situated 
ibout 47 m from the m un watershed of the range of the Hindu 
Kush, which di\ ides the waters flowing down to India from those 
which take their way into the Oxus Chitral is an important 
state because of its situation at the extremity of the country over 
which the govermnent of India exerts its influence, and for some 
years before it had been the object of the policy of the 
government of India to control the external affairs of Chitral 
m a direction friendly to British interests, to secure an effective 
guardianship over its northern passes, and to keep watch over 
what goes on bevond these passes This policy resulted in a 
British agenev being established at Gilgit (Kashmir territory), 
with a subordinate agency in Chitral, the latter being usuallv 
stationed at Mastuj (65 m nearer to Gilgit than the Chitral 
capital), and occasional visits being paid to the capital Chitral 
can be reached either by the long circuitous route from Gilgit, 
involving 200 m of hill roads and the passage of the Shandur 
pass (12,250 ft ), or (more directly) from the Peshawar frontier 
at Malakand by 100 m of route through the independent terri- 
tories of Swat and Bajour, involving the passage of the Lowarai 
(10,450 ft ) It IS held by a small force as a British outpost 

Ihf district of Ghitr-vl is called Kashgar (or Kashkar) by the 
people of the country and as it was under Clunebe domination in 
the nuddlc of the i8tli century, and wis regarded as a Buddhist 
centre of some importance by the Chinese pdgnms m the early 
centuries of our era, it is possible tliat it then existed as an outlying 
district of the Kashgar province of Chinese Turkestan, where 
Buddhism once flounshed in cities that have been long since buned 
beneith the sind-waves of the fakla Makan The abongmal 
population of the Chitral valley is probably to be recogmzed in the 
people called Kho (speaking a language eilled Khowar), who form 
the majority of its inhabitants Upon the Kho a people called Ronas 
have been superimposed 1 he Ronas, who form the chief caste and 
hghtmg race of the Chitral districts originally eime from the north, 
but they have idopted tlie language and fashions of the conquered 
Chi trail 

file town of Chitral (pop in ipoi, 8128), is chiefly famous for a 
siegt which It sustiuned m the spnng of 1895 Owing to complica- 
tions arising from the demarcation of the lioundary of Afghanistin 
which was being earned out at that time, and the ambitious projects 
of Urara Khan chief of Jandol, who was a tool m the hands ol Sher 
Yfzul, a political refugee from Chitral supported by the amir at 
Kabul, the inehtar (or ruler) of Clutral was murdered, and a small 
British and Sikn garrison subsequently besieged m the fort A large 
force of \fga in troops was at th it time m the Chitral nver valley to 
the south of Chitral, noimnally holding the Kafirs in check dunng the 
progress of boundary demarcation It is considered probable that 
some of them assisted the ChitraUs in the siege The position of the 
pohtical agent Ur Robertson (afterwards Sir George Robertson) and 
his military force of 543 men (of whom 137 were non-combatants) 
was at one time critical Two forces were organized for the rehef 
One was under Sir R Low, with 15,000 men, who advanced by way 
of the Malakand pass, tae Swat nver and Dir The other, which was 
the hrst to reach Chitral, was under Colonel Kelly, commanding the 
32nd Pioneers, who was placed in command of all the troops m tlie 
Gilgit district, numbering about boo all told, with two guns, and in- 
structed to advance by tlie bhaiidur pass and Mastuj Tins force 
encountered great difficulties owing to the deep snow on the pass 
(12,230 ft lugh), but it easily defeated the Clutrah force opposed 
to it and relieved Chitral on the 2otIi of \pnl, the siege having begun 
on the 4th of March Sher Afzul, who had joined Urara Khan, 
surrendered and eventually Chitral was restored to British pohtical 
control as a dependency of Kashmir Dunng Ixird Curzon’s vice- 
royalty the British troops were concentrated at the extreme southern 
end of the Chitral country at Kila Drosh and the force was reduced, 
while the posts vacated and all outlying posts were handed over to 
levies raised lor the purpose from the Chitrahs themselves The 
troops m Swat were also concentrated at Chakdara and reduced 
m strength Tlie mehtar, Shuja-ul-Mulk, who was installed m 
September 1895, visited the Delhi durbar in January 1903 

See Sir George Robertson, Chitral (1898) (T H H •) 

CHITTAGONG, a seaport of British India, giving its name 
to a district and two divisions of Eastern Bengal and Assam 
It is situated on the right bank of the Karnaphuli nver, about 
12 m from its mouth It is the terminus of the Assam-Bengal 
railway The municipal area covers about 9 sq m , pop (1901) 
22,140 The sea-borne exports consist chiefly of jute, other 
Items being tea, raw cotton, rice and hides There is also a large 
trade by country boats, bringing chiefly cotton, nee, spices, sugar 
and tobacco Since October 1905 Chittagong has become the 
chief port of the new province of Eastern Bengal and Assam 


The District of Chittagong is situated at the north-east comer 
of the province, occupymg a stnp of coast and lulls between the sea 
and the mountains of Burma Its area is 2492 sq m In 1901 the 

n ulation was 1,353,250, showing an increase of 5 °o the decade 
:w unimportant ranges nse withm the north-e istern portion, the 
highest lull being the sacred Sitakund, 1155 ft high The principal 
nvers are the Karaaphuh, on which Chittagong town is situated, 
navigable by sea going ships as far as Chittagong port, and by large 
trading boats for a considerable distance lughcr up, and the Halda 
and the Sangu, which are also navigable by large boats The wild 
animals are tigers, elephants, rhmoceros, leopards and deer The 
chmate is comparatively cool, owing to the sea breeze which prevails 
dunng the day , but for the same reason, the atmosphere is very 
moist, with heavy dews at night and fogs Chittagong was ceded to 
the East India Company by Nawab Mir Kasim m 1760 The 
northern portion of the distnct is traversed by the \ssam-Bengal 
railway Tea cultivation is moderately successful 
The Chittacong Hill Tracts formed an independent distnct 
from i860 to 1891, were then reduced to the status of a sub-division, 
but were agam created a district m 1900 They occupy the ranges 
between Cluttagong proper and the south Lushai hills The area 
covers 5138 sq m In 1901 the population was 124,762, showmg an 
mcrease of 16 % m the decade The inhabitants, who are cither 
Arakanese or abongmal tnbes, are almost adl Budd^sts The head- 

a uarters are at Rangamati, which was wrecked by the cyclone of 
ictober 1897 

The Division of Chittagonc lies at the north-east comer of the 
Bay of Bengal, extending northward along the left bank of the 
Mcghna It consists of the distnets of Cluttagong, the Hill Iracts, 
Noakhahand lippera Its area covers 11,773 sq m , the population 
in 1901 was 4,737,731 

CHITTUR, a town of Bntish India, m the North Arcot district 
of Madras, with a station on the South Indian railway Pop 
(1901) 10,893 Formerly a military cantonment, it ’S now only 
the civil headquarters of the district It has an English church, 
mission chapel, and Roman Catholic chapel, a high school, 
and several literary institutes 

CHITTY, SIR JOSEPH WILLIAM (1828-1899), English judge, 
was bom in London He was the second son of Thomas C hitty 
(himself son and brother of well-known lawyers), a celebrated 
special pleader and writer of legal text-books, in whose pupil- 
room many distmguished lawyers began their legal education 
Joseph Chitty was educated at Eton and Balhol, Oxford, gaming 
a first-class m Ltterae Ilumantores m 1851, and being afterwards 
elected to a fellowship at Exeter College IIis principal distinc- 
tions during his school and college career had been earned in 
athletics, and he came to London as a man who had stroked 
the Oxford boat and captained the Oxford cricket eleven He 
became a member of Lincoln’s Inn m 1851, was calUd to the 
bar in 1856, and made a queen’s counsel in 18/ j, electing to 
practise as such m the court m which Sir George Jesscl, master 
of the rolls, presided Chitty was highly successful in his 
method of dealing with a very masterful if exceedingly able 
judge, and soon his practice became very large In 1880 he 
entered the house of commons as liberal member for Oxford 
(city) His parliamentary career was short, for in 1881 the 
Judicature Act required that the master of the rolls should cease 
to sit regularly as a judge of first instance, and Chitty was selected 
to fill the vacancy thus created in the chancery division Sir 
Joseph Chitty was for sixteen years a popular judge, in the best 
meaning of the phrase, being noted for his courtesy, geniality, 
patience and scrupulous fairness, as well as for his legal attain- 
ments, and being much respected and liked by those practising 
before him, m spite of a habit of mterruptmg counsel, possibly 
acquired through the example of Sir George Jessel In 1897, 
on the retirement of Sir Edward Kay, L J , he was promoted 
to the court of appeal There he more than sustained — in fact, 
he appreciably mcreased — his reputation as a lawyer and a 
judge, proving himself to possess considerable knowledge of the 
common law as well as of equity He died in London on the 
15th of February 1899 He married in 1858 Clara Jessie, 
daughter of Chief Baron Pollock, and left children who could 
thus claim descent from two of the best -known English legal 
families of the 19th century 
See E Manson, Builders of our Law (1904) 

CHIUSI (anc Clustum), a town of Tuscany, Italy, in the 
province of Siena, 55 m S E by rail from the town of Siena, 
and 26 m N N W of Orvieto Pop (1901)6011 It is situated 
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on a hill 1305 ft above sea-level, and is surrounded by medieval 
walls, m which, in places, fragments of the Ftruscan wall are 
incorporated The cathedral of b Mustiola is a basilica with a 
nave and two aisles, with eighteen columns of different kinds 
of marble, from ancient buildings It has been restored and 
decorated with frescoes in modern times The campanile belongs 
to the 13th century The place was devastated by malaria in 
the middle ages, and did not recover until the Chiana valley was 
dr lined in the i8th century For the catacombs see Clusium 

CHIVALRY (0 Pr chevalerte, from Late lat caballenui), 
the knightly class of feudal times, possessing its own code of 
rules, moral and social (see Knighthood and Chivalry) Ihc 
primary sense in the middle ages is “ knights ” or “ fully armed 
and mounted fighting men ” Thence the term came to mean 
that gallantry in battle and high sense of honour in general 
expected of knights ITius “ to do chivalry ” was a medieval 
phrase for “ to act the knight ” Lastly, the word came to be 
used in its present very general sense of “ courtesy ” In English 
law chivalry meant the tenure of land by Icnights’ service It 
was a service due to the crown, usually forty days’ militarv 
attendance annually Ihe Court of Chivalry was a court in- 
stituted by Edward III , of which the lord high constable and 
carl marshal of Isngland were joint judges When both sat the 
court had summary criminal jurisdiction as regards all offences 
committed bv knights, and generally as to military nutters 
When ^he earl marshal alone presided, it was a court of honour 
deciding as to precedence, coats of arms, &t This court sat 
for the last time in 1737 Ihe heraldic side of its duties are 
now vested in the carl marshal as head of the Heralds’ College 

CHIVASSO, a town and episcopal see of Piedmont, Italy, in 
the province of Turin, 18 m N P by rail from the town of 1 urin, 
600 ft above sea-level Pop (igoi) 4169 (town), 9804 (com- 
mune) It IS situated on the left bank of the Po, near the influx 
of the Oreo The cathedral is of the 15th century with a fine 
facade ornamented with stxtucs in terra-cotta It was an 
important fortress in the middle ages, and until 1804, when the 
French dismantled it One tower onlv of the old castle of the 
marquesses of Monferrato, who possessed the town from 1164 
to TJ35, remains Chivasso is on the mam line from Turin to 
Milin, and is the junction of branches for Aosta and Casalc 
Monferrato 

CHIVE (4lhum Schoenoprasum), a hardy perennial pLint, 
with small nirrow bulbs tufted on short root-stocks ancl long 
cylindrical hollow leaves It is found in the north of England 
and in Cornwall, and growing m rocky pastures throughout 
temperate and northern Europe and Asiatic Russia, and also 
m the mountain districts of southern Europe It is cultivated 
for the sake of its leaves, which are used in salads and soups as 
a substitute for young onions It will grow in any good soil, 
and IS propagated by dividing the roots into small clumps in 
spring or autumn , these are planted from 8 to 12 in apart and 
soon form large tufts The leaves should be cut frequently so 
as to obtain them tender and succulent 

CHLOPICKI, GREOORZ JOZEF (i 772 -i 8 s 4 'l, Polish general, 
was born in March 1772 in Podolia He was educated at the 
school of the Basihans at Szarogrod, from which in 1787 he ran 
away in order to enlist as a volunteer in the Polish army He, 
was present at all the engagements fought during 1792-1794, 
especially distinguishing himself at the battle of Raclawice, 
when he was General Rymkiewicz’s adjutant On the formation 
of the Italian legion he joined the second battalion as major, 
and was publicly complimented by General Oudinot for his 
extraordinary valour at the storming of Peschiera He also 
distinguished himself at the battles of Modena, Busano, Casa- 
blanca and Ponto In 1807 he commanded the first Vistulan 
regiment, and rendered good serv ice at the battles of Eylau and 
Fnedland In Spam he obtained the legion of honour and the 
rank of a French baron for his heroism at the battle of Fpila 
and the storming of Saragossa, and in 1809 was promoted to l>e 
general of brigade In 1812 he accompanied the Grande Armce 
to Russia, was seriously wounded at Smolensk, and on the 
reconstruction of the Polish army in 1813 was made a general 


of division On his return to Poland in iSi^, he entered the 
Russian armv with the rank of a general officer but a per-)Onal 
insult from the grand duke Const inline resulted in his retiring 
into private life He held aloof at first from the Polish national 
rising of 1830, but at the genei il requtst of his countrvmen 
accepted the dictatorship on the 5th of December 1830 , on the 
23rd of January 1831, however, he resigned in order to fight as 
a common soldier At Wav re (Feb 19) and at Grochow (Tcb 
20) he displayed all his old braverv , but was so senoush 
wounded at the battle of 01s/\na that he luid to be conve\(d to 
Cracow, near which cit) ht lived m complete letircment till his 
death m 1854 

See jozef Maczynski, Lift and Death of Joseph Lhlojnc} i (Poll 
(Ci-vcow, 1858) Ignacy Pradz\nsli, i /k hour Last Polish tom 
nianders (Pol ) (Posen 1S65) 

CHLORAL, or i Rit ulor \clt \i di- hyde,CC 1 ^ ( HO a substance 
discovered by J von Lubig m 18^2 { 4 >nt , i8j2 i, p 189) and 
further studied by j B \ Dumis ind Stvedelcr It is a heavy 
oily’^ and colourless lujuid, of spceifii gravitv i s4i it 0° C , and 
boiling-point 97 7° ( It his a gnasv somewhat b’tttr taste 
and gives off a vapour at ordir irv tempcr’turc which has i 
pungent odour and an irritating effect on the eves llie word 
chloral is dt rived from the hrsi svllihles of chlorine and alcohol, 
the names of the substuucs empkued for its yircparation 
Chloral is soluble m ikoliol '’nd ether m Ic s thin its own 
weight of water, and m four times its weight of chloroform , it 
absoibs (hlorine, and ilissolves bromine, lodint, phosphorus and 
sulphur ( hloral ddiqutsies m the ur, -md is converts’ In 
vv iter into i hyilritc, with evolution of h( it it eombmes with 
alcohols and merciptans An ammonia il solution of silver 
nitrate u reduecd by chloril, and niscent Indrogeii eoiiverts 
It into aldehvde Bv means of phosphorus pentaehloride 
chlorine can be substituted for the owgcn of chloril the 
body CCl,tClH being produced, an inilogoir compound 
CClt, C(C,,H^) II, Is obtained hv treating chloral with benzene 
and sulphuric acid W ith an alk ili chloral giv es ( hloroform 
(</ V ) and a forniitc , oxidizing agents give trichloracetic acid 
( ( 1 CO(OH) When kept for some da\ s, as also when pi iced m 
(onuct with sulphuric acid or a very small quantity of water, 
ehloral undergoes spontaneous change into the polymeride 
metachloral ((/ 1^011)^, i white porcellaneous body, slowh 
volitile m the air, anel reconverteei into chloral without melting 
at 180® C Chloral unites dirccth with hvdrocvinie acid to 
form ) 3 -triehloracetonitnle CCl CH(OII)CN ind w ith hv droxv 1 - 
amine it forms chlorgh oxime, C,H ( IN O 

Chloral is prepared bv passing dn chlorine into absolute 
alcohol , the latter must be cooled a<- first but tow irds tlie end 
of the operation has to be heited nearh to boiling Thi alcohol 
IS converted finally into a svnipy fluid, from whuh chloral is 
procured bv treatment with sulphuric ccid (sec P Fritsch Ann , 
i 1894, pp 279, 288) The cnide chloral is distilled over lime, 
I and IS purified by further treatment with sulphuric acid, and bv 
rcdistillation A mixture of starch or sugir with minganese 
peroxide and hvdrochlonc acid mav be emplovcd instead of 
alcohol and chlorine for the manufacture of chloral (A Staedelci , 
Ann Ch Pharm , 1847, 61, p 101) An isomer of chloral, 
parachloralide , is made bv passing excess of dry chlorine into 
absolute methy 1 alcohol 

Chloral hydrate, Ct ! , CH(OII)_, torn s oblujut oft< n verv short 
rhombic pnsms The ciy stals art j>t rh ctly transparent only slighth'^ 
odorous, free from powdir and dry to the touch and do not beeomt 
white by exposure The melting point of pure chloral hydrate is 
57°, the boiling point 96 98” C \Vhen heated with sulphuric acid 
it IS converted into anhydrous chloral and ihloialtdt, CgH^d,,©, 
Wlien mixed with water chloral hydrate causes a considerable degree 
of cold and, as with camphor small fragments of it placed on the 
surface of water exhibit gyratory movements Chloial hydrate <loes 
not restore the colour to a solution of fuchsme whieh has been 
dccolonzed by sulphurous acid and so one must assume that the 
water present is combined in the molecular condition (V Mever 
ifer , 1880 II, p Chloral may be estimated by distilling the 

hydrate with milk of lime and measuring the v olume of chloroform 
produced (C II W'ood Pharm Journ (t) i p 70^) or by h>tIrol>sis 
with a known volume of standard alkali and back titration with 
standard acid (V Meyer, Brr , 1873, 6, p Ooo) Chloral hydrate 
has the property of checking the decomposition of a great numbtr 
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of alburamous substances such as milk and meat , and a mixture 
of It with glyccim, actor hug to J Pcrsonnt, is suitable ftu Uit 
preservation of anatomical preparations ^\lKn hcattd with con- 
centrated glycerin to a temperature of rio° to 210° C chloral 
hydrate yrelds chloroform, CliCl,, and allyl formate, HCO(OC^ I,) 

Pharmacology and TlwrafeuHcs ~ breakmg up of chloral 
hydrate, in the presence of aikahs, with the production of chloroform 
and formates, led Lk breich to the conjectuic that a similar dteom 
position might be produced m the blood , and hence his introduction 
^ the drug, in as an anaesthetic and hypnotic It is now 

known, however, that the drug circulates m tire blood unchanged, 
and is excreted m the form of urochlorahc acid Ihc dose is from 
five to twenty grains or somewhat more, and it is often gi\cn m the 
form of the pharmacopoetal Syntpus C hloral, which contains ten 
grains of chlor rl hy Irate to the tlmd ilrachm Chloral hydrate must 
be well diluted when given by the mouth, as otherwise it may cause 
considerable gastio- intestinal irritation. In large doses chloral 
hydrate is a depressant to the circulation and the respiration, and 
also lowers the temperature In the above doses the drug is a 
powerful and safe hyimotic, acting directly on tlic brain, and. pro- 
ducing no preliminary stage of cxcitcnii nt Vciy soon —perhaps 
twenty mmiites after taking such a dose, the patient falls into a sleep 
which lasts several hours, and is not distinguishable fiom natural 
sleep When he wakes, it is without disagrt cable after symptoms, 
but with a feeling of riatuiai refreshment ihc pupils ire always 
contracted under its influence, except in large doses Iherc is also 
rapidly induced a depression of the anterior horns of grey m itter in 
the spinal cord, and as the symptoms of strychnine poisoning are 
due to violent stimulation of these areas, chlor il hydrate is a valuable 
antidote m such cases It should not be hypodermically injected 
Its disadvant vges aio Ihit it is powerhss when there is jiain, re 
sc mbling in this feature nc arly all liypnotics exet pt opium (morphine) 
and hyoscin Its action on the g istro-intcstinal canil and on the 
respnatory and enculatory systems renders its use madvisable when 
disease of these organs is picseiit Its action on the spinal cord has 
been cni^iloyed with success in cases of tetanus, whoojnng cough, 
urinary incontinc nee, and strychnine poisoning In the latter case 
twenty grains in normal saline ’* solution may be dnccllv injected 
into a subcutaneous vein, but not into the subcutaneous tissues 

Toxicology In cases of icute poisoning by chloral hydrile, the 
symptoms may be smninin/cd as tbose of profound coma The 
tri itment is to give a stiiuulant emetic such as mustard , to keep 
up the tempeiature by hot bottles, <ii.e , to prevent or disturb the 
patient s morbii sleep by the injection of hot strong coffee into the 
rectum, and by shouting, flipping with towels, <.kc to use aitiiicial 
n spiration m cxlreine eases , and to inject strychnine Strychnine 
is much less hkely, however, to sivc hfe after poisoning liy chloral 
hydrate, than chloral hydrate is to save life in poisoning by strychnine 

Chronic poisoning by chloral is a most pernicious drug -habit 
The VICO IS ea.sily and very lapidly aecjuired The victim is usually 
excited and loijuaeious lie is easily fatigued and suiftis from 
attacks of (. asily induced syncope There are sigus of gastro in- 
testinal irntation, and a tendency to cutaneous eruptions of an 
erythematous tyjie The patient may succumb to a dose only 
slightly larger than usual Iho treatment is on general principles, 
there being no specific remedy The patient must be pcisuaded to 
put himself under restraint, and the drug must be stopped at once 
and entirely 

CHLORATES, the metallic salts of chloiic acid , tliey are all 
solids, soluble m water, the lea.st soluble being the potussium 
salt They may be prepare<l by dissolving or suspending a 
metallic oxide or hydroxide in water and saturating the solution 
with chlorine , by double dec omposition , or by neutraluing t 
solution of chloric acid by a metallic oxide, hydroxide or carbonate 
rhev are all decomposed on heating, with evolution of oxygen 
and in contact with concentrated snlphunc acid with hbcrition 
of chlorine peroxide The most imjoortvnt is potassium chlorate, 
KClOg, which was obtained in 1786 by C I Berthollet by the 
iction of chlorine on caustic potash, and tins method was at first 
used for its manufacture The modern process consists m the 
electrolysis of a hot solution of pot issium chloride, or, preferably, 
the formation of sodium chlorite by the electrolytic method and 
Its subsequent decomposition by potassium chloride (Sec 
Ai k \T I Manufacture ) Potassium chlorate crystallizes in large 
white tablets, of a bright lustre It melts without decomposition, 
and begins to give off oxvgen at about 370° C According to 
F L '\Gtd{Proc Chem , i886, p 14 1 ), the decomposition of 
potassium chlorate by heat is not at all simple, the quantities 
of chloride and perchlorate produced depending on the tempera- 
ture A yery gentle heating giyes decomposition approximating 
to the equation 22Kri0., = 14KC10*+8KG + jO_„ whilst on a 
more rapid heating the quantities correspond more nearly to 
1 OKCIO 3 = 6KC10^ -f 4KC1 + 30, The decomposition is rendered 


more easv' and regular by mixing the salt with powdered m in- 
ganese dioxide 1 he s,ilt finds application in the preparation of 
oxvgen, m the manufacture of matches, for p^ rotechnic purposes, 
and m medicine Sodium chlorate, NaClOjj, is prepared by the 
electrolytic process , by passing chlorine into milk of lime and 
decomposing the calcium i hlorate formed by sodium sulphate , 
or by the at tion of ehlorme on sodium carbonate at low tempem- 
ture (not abov e 35*^ C ) It is much more soluble in water than 
the potassium salt 

Potassium t hlorate is ven valuable m med icine Given m large 
doses it causes rapid and characteristic poisoning, with alterations 
m the blood and rapid degeneration of nearly all the internal 
organs , but m small doses — 5 to 15 grams — it partly undergoes 
reduction in the blood and tissues, the chloride being formed 
and oxygen being supplied to the body-cells m nascent form 
Its special uses are m ulceration of the mouth or tongue {ulceraUve 
stomahiis), tonsillitis and phaiy ngitis I'or these conditions it is 
admmistered m the form of a lozenge, but may also be swallowed 
m solution, as it is excreted by the saliva and so reaches the 
diseased surface Its remarkable efficacy m healing uliers of 
the mouth — for whith it is the specific— has been ascniicd to a 
decomposition effected bv the carbonic acid which is given off 
fiom these ukers This releases chloric acid, which, being an 
extremely powerful antiseptic, kills the bacteria to which the 
ulcers are due 

CHLORINE (symbol Cl, atomic weight 3546 (0-^i6), a 
gaseous chemical element of the halogen group, taking its name 
from the colour, greenish-yellow (Gr It was tliscovered 

m 1774 by Srheelc, who called it (Uphlogtsticated munaitc aetd , 
about 1785, C L Berthollet, regarding it as being a compound of 
hv drochloru acid and oxygen, tenned it oxygenized muriatic acid 
This view was generally hold iiniil about 1810-1811, when Sir 
H Davy showed <iefinitelv tint it was in element, and gave 
It the name which it now bears 

Chlorine is never found in nature m the uncombmed condition, 
but in combmvtion with the alkali metals it occurs widely 
distributed m the form of rock-salt (sodium chloride) , as sy Ivme 
and carnalhte, at Stassfurt , and to a smaller extent in various 
other minerals such as matlotklte and horn-mercury In the 
form of alkaline chlorides it is found m sea-water and various 
spring waters, and in the tissues of aniin ds and plants , while, 
as hydrochloric acid it is found m volcanic g ises 

The preparation of chlorine, both on the small scale and 
commerciallv, depends on th( oxidation of hydrochloric acid , 
the usual oxidizing igtnt is manganese dioxide, which, when 
heated with concentrated hvdrochlonc acid, forms manganese 
chloride, water and chlorine — MnO^-l- 4HCl^MnCl,+ 2H 0 + 
Cl, Idle manganese dioxide may he replaced by various other 
substances, such as red lead, lead dioxide, potassium bichromate, 
and potassium |x rmanganate Instead of heating hi drochlonc 
acid with manganese dioxide, use is frequently made of a mixture 
of common salt and manganese dioxide, to which concentrated 
snlphuru acid is added and the mixture is then heated — MnO, 
+ JNaCl + IH .SO^ - MnSO, + 2NaHS0^ + 211.0 -I Cl , adoring 
m ly also be obtained by the action of dilute sulphuric acid on 
bleaching powder 

Owing to the enormous quantities of chlonne required for 
various industrial purposes many processes have been devised, 
either for the recovery of the manganese from the crude man- 
ganese chloride of the chlonne stills, so that it can be again utilized, 
or for the purpose of preparing chlorine without the necessity of 
using manganese m any form (see Alkali Manufacture) 

Owing to the reduction in the supply of available hydrochloric acid 
(on account of the increasing use of the ' ammonia soda ' process in 
jilacc of the Leblanc " process for the manufacture of soda) Weldon 
tried to adapt the former to the production of chlonne or hytlro- 
chlonc acid His method consisted in using magnesia instead of 
lime for the recovery of the ammonia (which occurs m the form of 
ammonium chloride in the ammonia-soda process), and then by 
evaporating the magnesium chloride solution and heating the residue 
m steam, to condense the acid vapours and so obtain hydrochloric 
acid One day before hun E Solvay had patented the same process, 
but neither of them was able to make the method a commercial 
success However in conjunction with Pcchiney of Saltndres (near 
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Alais, France), the Weldon Pechiney process was worked out Ihc 
residual magm sium chloride of the aanniotua soda ptocess is eva 
porated until it ceases to give off hydroclilonc acid, and is then mixed 
with more magnesia the magnesium oxychloride formed is broken 
into small pieces and heated in a current of air, when it gives up its 
chlorine, partly in the uncombintd condit’on and partly in the form 
of hydrochloric acid, and leaves a residue of magnesia, wluch can 
again be utilised for the decomposition of more ammonium chloride 
(W Weldon, Journ of Soc of Chem Industry, 1884, p 387) Greater 
success attended the efforts of Ludw ig Mond, of the firm of arunner, 
Mond & Co In this process the aramoumm chloride is volatilized 
m large iron retorts hned w ith Doulton tiles, and then led into large 
upright wrought iron cyhndns lined with fiic brides These cylinders 
arc filled with jiills, made of a mixture of magnesia, potassium 
rhlonde and fireclay, the object of the potassium chloride bemg to 
prevent any formation of hydrochloric acid, which might occur if 
the magnesi i was not perfectly dry At 300 C the ammonium 
chloride is decomposed by the magnesia, with the formation of 
magnasnim chlori(le and ammonia The mixture is now heated to 
000° C m a current of htt diy gas containing no free oxygen (the 
gaT from the carbonating plant being used) , anti then a current of air 
at the same tcmpcratuie is jiassed m Decomposition takes place 
and the issuing gas contains 18 20 "o of chlorine I his percentage 
drops gradu illy, and wht n it is reduced to about 3 the temperature 
of the apparatus is low ei cd, by tlic admission of air, to about 350* C , 
and the air stream containing the small percentage of chlorine is 
led off to a second cylinder of pills, which have just botn treated 
with ammonium cliloride vapour and are ready for the hot air 
current With four cylinders the process is continuous (L Mond, 
British Assoc Reports, i8q<>, p 734) 

More recently, owing to tht production of caustic soda by electro- 
lytic methods, much chlorine Ins consequently been ^iroiluccd m 
the same manner (see Aikali MAverscTURF) 

Clilonne is ca gas of a greenish yellow colour, and possesses 
a characteristic unpleasant and suffocating smell It can be 
liquefied at - 34* C under atmospheric pressure, and at - ro2® C 
It solidifies and crystallizes Its specific heat at constant pressure 
is o 1155, constant volume o 08731 (\ Strecker, \^ied 

Ann , 1877 [2], 13, p 20), and its refractive mde\ i 000772, whilst 
in the liquid condition the rcfrai live inde\ is i 367 live density 
is 2 4885 (air — i) (Treadwell and Christie /<”/ atwrg 1905, 

47, p 446) Its critical temperature is 146® C Liquid and sobd 
chlorine are both y'cllow in < o'our The gas must be coUccteil 
either by downward displacemint, since it is solublt m water and 
ilso attacks mercury , or ov er a satiir ited salt solution, m which 
it IS only slightly soluble At ordinary temperatures it mutes 
direc tly with many other elements , thus with hv drogen, com- 
bination takes plate m direct sunlight with explosive violence 
arsenic, antimony, thm copper foil and phosphorus take fire m an 
atmosphere of chlorine, forming the corresponding chlorides 
Many compounds containing hjclrogcn are readily decomposed 
by the gas , for example, 1 piece of paper dipped in turpentine 
inflames in an atmosphere of ( hlorinc, producing hydrochloric 
acid and a copious deposit of soot , a lighted taper burns m 
chlorine with a dull smoky flame The solution of chlorine in 
water, when freshly prepared, possesses a yellow colour, but on 
keeping becomes colourless, on account of its decomposition into 
hydrochloric acid luid oxvgen It is on this property that its 
bleaching and disinfecting power depends (see Bleaciunc) 
Water saturated with chlorine at o® C deposits crystals of i 
hydrate Clj SILO, which is readily decomposed at a higher 
temperature into its constituents ( hlorine hydrate has an 
historical importanie, as by sealing it up in a bent tube, and 
heating the end containing the hydrate, whilst the other Iitnb of 
the tul3e was enclosed m a freezing mixture, M Faraday was first 
able to obtain liquid eLlonne 

Chlorine is used cominernallv for the extraction of gold (</ v ) and 
for the manufacture of bleaching powtler ’ and of chlorates 
It also finds an extensive use in organic chemistry as a substituting 
and oxidizing agent as well as for the preparation of addition com- 
pounds For purposes of substitution, the free element as a ruk only 
works slowly on saturated compounds, but the reaction may be 
accelerated bv the action of sunlight or on warming, or by using a 

earner " In these latter cases the reaction may proceed in different 
directions thus, with the aromatic hydrocarbons, chlorine in the 
cold or in the pre-sence of a earner substitutes m the benzesttr miclcus 
but in the presence of sunlight or on warming substitution takes 
place in the side cham Iodine, antimony trichloride, molybdenum 
pentachlonde, ferric chlondo, ftrnc oxide antimony, tin stannic 
oxide and ferrous sulphate have all been used as chlorine earners 

The atomic weight of chlorine was determined by J Berzelius 
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and by F Penny (Phil Trans , 1839, 13) J S Stas, from tlu 
synthesis of silver chloride, obtained tlu value 35 457 (O— i*') 
and C Mangnac found the value 34 462 More rt rent rtcttrimnatioiiS 
are H B Dixon and F C Fdgar {Phti Trans , 1005) 1 \\ 

Richards an<l G Jones {Abst / C S , 1907) W A Noyes and H t 
Weber (ibid , 190S), and Fdgar (ibid , igoS) 

Hydrochloric Acid — Chlorine combines witli hydrogen to 
form hydrochloric acid, HCl, the only known compound of 
these two elements The .lud itself was first obtained by J R 
Glauber in about 1648 but J Priestley in 1772 was tin first to 
isolate it m the gaseous (ondition, and Sir H Davy m 1810 
showed that it contained hv drogen and chlorine only, as up to 
that time it was considered to contain oxygen It may be pn 
pared by the direct union of its constituents (see Burgess and 
Chapman, JCS, 1906, 89, p 1399), but on the large scak 
and also for the preparation of small quantities it is made bv 
the decomposition of sah by means of concentrated sulphuru 
and, NaCl + H 30^ == NaHSO^ + 11( 1 It is chiefly obtained as a 
by-product m tire manufacture of soda-ash by the Leblanc 
process (see Aikali Manufacture) The commercial and is 
usually yellow in (olour and contains many impunties, such as 
traces of arsenic, sulphuric acid, chlorine, ferric chloride and 
sulphurous acid , but these do not interfere vMth its application 
to the preparation of bleaching powder, in which it is chieflv 
lonsumtd Without further purification it is also used for 
“ souring ” m bleaching, and m tin and kad soldering 

It is a colourless g<ai> w Inch can be condensed by cold and pressure 
to a liquid boiling at - 83 7“ G , and can also be solidified, tlie snlul 
melting at i’2 5° C (K Olszewski) Its crituaJ tcmpcratuie is 
32 3® C and its cntical pressure is ho atmos Ihc gas fumes stiongly 
in moist air and it is rapidly dissolved by water one voluint of 
water at o* C absorbuig 503 volumes of the gas Ihe gas does not 
olxiy Henry s law that is, its solubihty m vwater is not proportional 
to its pressure It us one of the strong acids luing lOiuzt d to th< 
extent of about 01 4“,, in (iccinomaal solution The stiongist 
aqueous solution of hydrochloric and at is“ C contains 42 9 "o of 
the acid, and has a specific gravity of i 212 Perfectly diy hydro 
chloric acid gas has no action on metals but m aqueous solution it 
dissolvts many of tlieni with evolution of hydrogen and form ition 
of chlorides 

The salts of hy^lrochlonc aad, known as chlorides can, m most 
cases, be prepared by dissolv mg either the metal, its bydroxitie 
oxide, or carbonate tn the acid , or by heating the metal m a current 
of clilonne or by precipitation ITie majonty of the metaihe cliloridcs 
are sohds (stannic chlondc titanic chloride and antimony penta 
chloride are liquids) which readily volatih/e on heating Many are 
readily soluble m water, the chief exceptions being silver chloride 
mercurous chlondc, cuprous chlonde and palladious chloride which 
art, insoluble in w-atcr and tfaallous chlonde and lead chloride which 
are only shghtly soluble m cold water but are readily solubU in Lot 
water Bismuth and antimony chlondts are decomposed by water 
with jiroduction of oxv chlorides, whilst titanium tetrachlonde 
yields titanic aeid under tlie s.une comlitions All the metallic 
chlondes, with the exception of those of the alkali and alkaline 
earth mttals are reihiced cither to the metalhc condition or to that 
of a lower chlonde on heating m a current of hydrogen most are 
decomposed by concentrated sulphunc acid They can be dis 
tinguished from the corrcspindmg bromides and iodides by the 
fact that on distillation with a mixture of potassium bichromate 
and concentrated suljihunc acid they yield chromium oxychloride 
whereas bromides and iodides by the same treatment give bromine 
and iodine respectively borne metallic chlondts readily form 
double chlondes, the most important of these double salts being the 
Ijlatmochlondes of the alkali metals Ihe chlondes of the non- 
metaUic elements are usually volatile fuming liquids of low boiling- 
point, which can be distilled without deconipasition and are de- 
composed b} water Hydrochlonc acid and its irttaJlic salts can 
be recognized by the formation of insoluble silvei chlorjde, on adding 
silv er nitrate to then nitnc acid solution and also by the formation 
of chromium oxychloride (sec above) Chlondes can be estimated 
quantitativ ely by conv ersion mto silv er chlonde or if in the form of 
alkaline chlondes (in the absence of other metals and of any free 
acids) by titration with standard silver nitrate solution using 
potassium cliromate as an indicator 

Chlonnc and oxygen do not combine dircctlv , but compoui I’s can 
be obtained mdirc ctlv Three oxides arc know n chlorine inoi oxide, 
CIO chlorine peroxide C10« and chlorine heptoxide CIO 

Chlonne monoxide results on passing chlorine over dry precipitated 
mcrcunc oxide It is a pale >ellow gas which cun be condensed on 
cooling to a dark coloured liquid boiling at ‘5'’ C (under a pressuie 
of 737 0 mm ) It is extremdy unstable decomposing with ixtrcmc 
violence on the slightest shock or disturbance or on exposure to 
sunlight It IS readily soluble in water with vihich it combines to 
form hypochlorous acid Sulphur, phosphorus, carbon compounds 
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and the alkali metals react violently with the gas taking fire with 
explosive decomposition A J Balard determined the volume 
comjiosition of the gas by decomposition over mercury on gmtle 
w arming, followed by the absorption of the chlonne produced with 
potassium hydroxide, and then measured the residual oxygen 

Chlonne peroxide was first obtained by Sir 11 Da\y in 1815 by 
the action of concentrated sulphunc acid on potassium chlorate 
As this oxide is a dangerous explosive , great care must be talcen in 
Its preparation , the chlorate is finely powdered and added m the 
( old in small quantities at a time, to the acid contained in a retort 
\fter solution the retort is gently heated by warm water when the 
gas is liberated — 3 KC 10 j + 2H0SO4 — KCIO4 + 2KHSO4 + HjO + ClOj 
V. mixture of chlonne peroxide and rhlonm is obtained by the 
iction of hydrochloric acid on potassium chlorate and similarly, 
on warming a mixture of potassium chlorate and oxalic acid to 
JO® C on the water bath, a mixture of chlorine peroxide and carbon 
dioxide IS obtained Chlorine peroxide must be collected by tlisplace- 
ment, as it is soluble in water and readily attacks mercury It is 
a heavy gas of a deep yellow colour and possesses an unpleasant 
smell It can be hquefied, tlic liquid boiling at 99® C , and on 
furthtr cooling it solidifies at C It is very explosive being 

icsolvid into its constituents by infiucnce of light on warming, 
or on application of shock It is a ver\ powerful oxidant , a mixture 
of potassium chlorate and sugar in about equal proportions spon- 
taneously inflames when touched with a rod moisUned with con- 
ccnlrated sulphunc acid, the chlonne pcioxide hbeiated setting fire 
to the sugar which goes on burning Similarly, phosphorus can Ik, 
burned under water by covenng it with a little potassium chlorate 
and running m a thin stream ol concentrated sulphuric acid (see 
panels by Bray, /ieit phys Chem igoO, et seq ) 

Chlonne htntoxide was obtained by \ Michael by slowly adding 
pt rchloric acid to phosphonc oxide lx low -to°C , the mixture is 
allowed to stand for a day and then gently wanned when the oxide 
elistils over as a colourless very volatile oil of boiling point 82® C 
It turns to a greenish-yellow colour in two or three days and gives 
olf a greenish gas it explodes violently on percussion or in contact 
with a flame and is gradually converted into perchlonc acid by the 
action of water On the addition of iodine to this oxide chlonne 
IS liberated and a white substance is produced, which elecompose s on 
heating to 380® C into iodine anti oxvgcn , bromine is without 
letion (see A Michael 4 tner Chem Joitf, i<)oo vol 23, 1901 vol 
* 5 ) 

bcveral oxy-acids of chlorine are known, namely, hypochlorous 
acid HCIO chlorous acid HCIO, (m the form of its salts), chloric 
acid, HClOj and pcrchlonc acid HCIO4 Hypochlorous acid is 
formed when chlonne monoxide dissohes in water and can be pre- 
pared (m dilute solution) by passing chlorine through water con- 
t lining precipitated mercunc oxide in suspension Precipitated 
ealeiiim carbonate may be used in place of the mercunc oxide or a 
hypochlorite may be decomposed by a dilute mineral acid an<I the 
resulting solution distilled For this purpose a filtered solution of 
bleachmg-powder and a very dilute solution of nitnc acid may be 
employed The acid is only known m aqueous solution, and only 
dilute solutions can be distilled without decomposition The solution 
has a pale yellow colour and is a strong oxidmng and bleaching 
agent , it 13 readily decomposed by hydrochloric acid with evolution 
of oxygen The salts of this acid are known as hypochlorites and 
like the acid itself arc very unstable, so that it is almost impossible 
to obtain them pure A solution of sodium hypochlorite (Lau de 
Javel) which can be prepared by passing chlonne into a cold aqueous 
solution of caustic soda, has been extensively used for bleaching 
purposes One of the most important derivatives of hypochlorous 

acid 13 bleaching powder bodium hypochlorite can be prepared by 
the electrolysis of bnne solution m the presence of carbon electrodes, 
having no diaphragm m the electrolytic cell and mixing the anode 
and cathode products by agitating the hquid The temperature 
should be kept at about 1 5° C , and the concentration of the h) po- 
chlonte produced must not be allow'cd to become too great, m order 
to prevent reduction taking place at the cathode 

Chlorous acid is not known m the pure condition , but its sodium 
salt is prepared by the action of sodium peroxide on a solution of 
ehlonne peroxide JCIO, -f N a^Oj — 2N aC lO^ -f Og The silver and lead 
salts are unstable being decomposed with explosive violence at 
100° C On adding a caustic alkali solution to one of chlorine 
IMM oxide, a mixture of a chlorite and a chlorate is obtaimd 

Chloric acid was discovered m 1780 by C L Bcrthollct and is 
best prepared by decomposing banum chlorate with the calculated 
amount of dilute sulphuric acid The aqueous solution can be con- 
centrated in vacuo over sulphunc acid until it contains 40 % of 
ehloric acid Further concentration leads to decomposition, with 
< volution of oxygen and formation of perchlonc acid Ihe con- 
eentrated solution is a powerful oxidi/ing agent organic matter 
being oxidized so rapidly that it frequently inflames Hydrochlonc 
acid, sulphuretted hydrogen and sulphurous acid arc rapidly oxnlized 
liy chloric acid J S Stas determined its composition by the analysis 
of pure silver chlorate The salts of this acid are known as chlorates 
iiv) 

Perchlonc acid is best prepared by distilling potassium perchlorate 
with concentrated sulphunc acid According to Sir H Koscoe pure 
perchlonc acid distils over at first, but if the distillation be continued 


a white crystalline mass of hydrated perchloric acid, HCIO4 HgO, 
passes over , this is due to the decomposition of some of the acid 
into water and lower oxides of chlorine, the water produced then 
combmmg with the pure acid to produce the hydrated form This 
solid, on redistillation, gives the pure acid, which is a liquid boiling at 
39 ° G (under a pressure of 56 mm ) and of specific gravity i 764 ( V") 
The crystalline hydrate melts at 50“ C The pure acul decom- 
poses slowly on standing, but is stable m dilute aqueous solution 
It IS a very now erful oxidizing agent , wood and paper m contact 
with the acid inflame with cx^osive violence In contact with the 
skin it produces painful wounds It may be distinguished from 
chloric acid by the fact that it dots not give chlonne peroxide when 
treated with concentrated sulphunc acid, and that it is not reduced 
by sulphurous acid The salts of the acid are known as the pet- 
chlorates, and are all soluble m water the potassium and rubidium 
salts, however, are only soluble to a slight extent Potassium 
perchlorate, KCIO4, can be obtained by carefully heating the chlorate 
until it first melts and then nearly all solidifies again The fused 
mass IS then extractod with water to remove potassium chloride, and 
warmed with hydrochloric acid to remove unalteicd chlorate, and 
finally extracted with water again, when a residue of practieaUy pure 
perchlorate is obtained The alkaline pei chlorates are isomorphous 
with the permanganates 

CHLORITE, a group of green micaceous minerals which are 
hydrous silicates of alummuim, magnesium and ferrous iron 
Ihe name was gnen by ^ G Werner in 1798, from 
‘ a green stone ” Several species and many rather ill-defined 
\ xncties hav e been described, but they are difficult to recognize 
Like the micas, the (hlorites (or “ hydromicas ”) are monochnic 
in or\ stallization and have a perfect cleavage pai allcl to the flat 
face of the scales and plates The cleavage is, however, not 
quite so prominent as in the micas, and the cleavage flakes 
though pliable arc not elastic The chlorites usually occur as 
salt (H-2-3) scaly aggregates of a dtrk-green colour They 
\ary in specific gravity between 2 6 and 3 o, according to the 
amount of iron present Well-developed crystals are met with 
only m the species clinoi hlore and pennmite , those of the former 
arc six-sided plates and are optically biaxial, whilst those of the 
latter have the form of acute rhombohedra and are usualh 
optically uniaxial The species prochlorite and corundophilite 
also occur as more or less distinct six-sided plates Ihese four 
better crystallized species are grouped together by G Tschtrmak 
as orthochlorites, the finely scaly and indistmctl) fibrous forms 
Iseing grouped by the same author as leptochlorites 

C hemicalh , the chlorites are distinguished from the micas bv 
the presence of a considerable amount of water (about 13%) 
\nd by not containing alkalis , from the soft, scaly, mineral 
talc they differ m containing aluminium (about 20 %) as an 
essential constituent The magnesia (up to 36 %) is often 
in part replaced b) ferrous oxide (up to 30 %), and the alu- 
mina to a lesser extent by ferric oxide , alumina may also be 
partly replaced by chromic oxide, as in the rosc-red varieties 
kammcrerite and kotschubeite The composition of both 
clmochlore and pennmite is approximately expressed by 
the formula IIg(Mg,Fe)j,Al^Si<,Oi8, formulae of pro- 

chlorite and corundophilite are H4.(Mg,Fe)^3Alj4Sii80^ and 
H2o(Mg,Fe)uAl8Si^045 respectively The variations in com- 
position of these orthochlorites is explained by G Tsthermak 
by assuming them to be isomorphous mixtures of H^MggSi^O^ 
(the serpentine molecule) and H^MgjMjSiOg (which is approxi- 
mately the composition of the chlorite amesite) The lepto- 
chlorites are still more complex, and the intermixture of other 
fundamental molecules has to be assumed , the species recognized 
by Dana are daphnite, cronstedtite, thuringite, stilpnomclane, 
stngovite, diabantite, aphrosiderite, delessite and rumpfite 

The chlorites usually occur as alteration products of other 
minerals, such as pyroxene, amphibole, biotite, garnet, &c , 
often occurring as pseudomorphs after these, or as earthj 
material filling cavities in igneous rocks composed of these 
minerals Many altered igneous rocks owe their green colour 
to the presence of secondary chlorite Chlorite is also an im- 
portant constituent of many schistose rocks and phyllites, and 
of chlonte-schist it is the only essential constituent Well- 
crystallized specimens of the species clmochlore are found with 
crystals of garnet m cavities in chlonte-schist at Achmatovsk 
near Zlatoust, in the Urals, and at the Ala valley near Turin, 
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Piedmont , also as large plates at West Chester in Pennsylvania I wool plug which is inserted into the carious cavity , as an 


and at other American localities Crystals of pennmite are 
found in serpentine at Zermatt m Switzerland and in the green 
schists of the Zillerthal in Tirol 

Closely allied to the chlorites is another group of micaceous 
minerals known as the vermiculitcs, which have resulted by the 
alteration of the micas, particularly biotite and phlogopitc 
The name is from the Latin vermtculor, “ to breed worms, ’ 
because when heated before the blowpipe these minerals ex- 
foliate into long worm-hke threads Ihey have the same 
chemical constituents as the chlorites, but the composition 
it> variable and indefinite, varying with thxt of the origin il 
mineral and the extent of its alteration Several indistinct 
varieties have been named, the most important of which is 
jeffersonite (I J s ) 

CHLOROFORM (tnchlor-methane), CHCl^, a valuable an- 
aesthetic, a colourless liciuid, possessing an agreeable smell and 
a pleasant taste It may be prepared by the action of bleaching 
powder on many carbon compounds, such, for example, as ethyl 
alcohol and acetone (E Soubeiran, Ann chtm phys , 18-^1 [2], 
4S, p 131 , J V Liebig, 1 m«,i832,i,p 199), by heating chloral 
with alkalis (Liebig), CCl ,C HO + NaHO - CHCl, + NallCO ,, or 
by heating trichloracetic acid with ammonia (J Dumas, Ann 
1839, 32, p 1 1 3) In the preparation of chloroform by the action 
of bleaching powder on ethyl alcohol it is probable that the 
alcohol IS first oxidized to acetaldehyde, which is subsequently 
chlorinated and then decomposed Chloroform solidifies in the 
cold and then melts at - 62° C , it boils at 6i 2° C , and has a 
specific gravity I 52637 (o'’/4°) (T E Thorpe) It is an exceed- 
mgly good solvent, especially for fats, alkaloids and iodine 
It IS not inflammable Ihe vapour of chloroform when passed 
through a red-hot tube yields hcxachlorbenzene C,C1„, per- 
chlorethane (. jCl,,, and some perchlorethylene C Cl^ (W 
Ramsay and S Young, Jahresbertchte, x886, p 628) Chromic 
acid converts it into phosgene (carbonyl chloride, COCb) It 
reacts with sodium ethylate to form ortho-formic ester, 
C H(OC_)Il5)3, and when heated with aqueous ammonia for some 
hours at 200-220° C gives carbon monoxide and ammonium 
formate, 2CnCl„ + 7NHj 4- HI_0 - NH^ HCO, + C 0 + BNII/ 1 

(G Jahresb , 1886, p 627) When digested with phenols 

and caustic soda it forms oxyaldehydes (K Reimer, Her , 1876, 
9, p 423), and when heated with alcoholic potash it is converted 
into potassium formate, CHC1^ + 4KH() = KIIC0> + 3KC1 + 
2H ,0 It combines with acetoacetic ester to form the aromatic 
compound meta-oxyuvitic acid, C„H CH^ OH (COOH)_, A 
hydrate, of composition CHCl^ 1HH,0, has been described 
(Cl Chancel, hresentus Zeitschrijt / anal Chemte, 1886, 25, p 
1 18) , It forms hexagonal crystals which melt at i 6° C 
Chloroform may be readily detected by the production of 
an isonitrile when it is heated with alcoholic potash and a primary 
amine , thus with aniline, phenyl isocyamde (recognized by its 
nauseating smell) is produced, 

CHCl J 4- C gHjN H, + 8 K HO = CjHgNC 4- 3 KCl + 3 HgO 
For the action and use of chloroform as an anaesthetic, see 
Anaesthesia Chloroform may be given internally in doses 
of from one to five drops Ihe British Pharmacopoeia contains 
a watery solution — the Aqua Chloroform! — which is useful in 
disguising the taste of nauseous drugs , a liniment which consists 
of equal parts of camphor liniment and chloroform, and is a 
useful counter-irritant, the Spintus Chloroform! (erroneouslv 
known as “ chloric ether ’), which is a useful anodvne m doses 
of from five to forty drops , and the Tinctura Chloroform! el 
Morphinae Composita, which is the equivalent of a proprietarv 
drug called chlorodyne This tincture contains chloroform, mor- 
phine and prussic acid, and must be used with the greatest care 
Externally chloroform is an antiseptic, a local anaesthetic 
if allowed to evaporate, and a rubefacient, causing the vessels 
of the skin to dilate, if rubbed m Its action on the stomach 
IS practically identical with that of alcohol {q v ), though m ver> 
much smaller doses The uses of chloroform which fall to be 
mentioned here are — as a counter-irritant , as a local anaes- 
thetic for toothache due to canes, it being applied on a cotton- 


antispasmodic in tetanus and hydrophobia , and as the best 
and most immediate and effective antidote m cases of strychnine 
poisoning 

CHLOROPHYLL (from Gr xAwpos, green, a leaf), 

the green colouring matter of leaves It is universally present 
m growing vegetable cells The pigment of leaves is a complex 
[ mixture of substances , of these one is green, and to this the 
name, originally given in 1817 by Pelletier ind Caventou, is 
I sometimes restricted, xanthophvll (Gr yellow) is dark 

brown, carotin is copper-eolourtfl Chlorophyll is related chemi- 
[ callv to the protcids , a de< omposition product, phy lloporyihyrin, 
being very closely related to haematoporphyrin, which is a 
decomposition product of haemoglobin, the red colouring matter 
of the blood Chlorophyll is neutral in reaction, insoluble in 
water, but soluble m alcohol, ether, &c , the solutions exhibiting 
a green colour and a vivid red fluorescence Magnesium is a 
necessary constituent (See S B Schryver, Science Progress 
1909, 3, P 425 ) 

CHLOROSIS (Gr green), the botanical term for 

loss of colour in a plant-organ, a sign of disease , also m medicine, 
a form of anaemia (see Blood Pathology) 

CHLORPICRIN (Nitrochloroform), CNOoCl,, the product 
of the distillation of many nitro compounds (picric acid, nitro- 
methane, Ac ) with bleaching powder , it can also be prepared 
by the action of concentrated nitric acid on chloral or chloroform 
A W von Hofmann( Annalen, 1866, 139, p iii)mixed 10 parts 
of bleaching powder into a paste with cold water and added a 
solution (saturated at 30“ C ) of i part of picric acid A violent 
reaction is set up and the chlorpicnn distils over, generally 
without the necessity for anv external heating It is a colourless 
liquid of boiling-point 112° C , and of specific gravity i 692 It 
is almost insoluble m water, but is readily soluble in alcohol , it 
has a sharp smell, and its vapour affects the ev es very powerfully 
Iron filings and acetic acid reduce it to trimeihylamine, whilst 
alcoholic ammonia converts it into guanidine, HN C(NH^)_, 
and sodium ethylate into ortho-carbonic ester, C(OC_,Hr), 
The corresponding brompicrm is also known 

CHMIELNICKI, BOGDAN {c 159^-1657), hetman of the 
Cossacks, son of Michael Chmielnicki, was born at bubatow, 
near Chigirin in the Ukraine, an estate given to the elder 
Chmielnitki for his lifelong services to the Polish crown 
Bogdan, after learning to read and write, a rare accomplishment 
m those days, entered the Cossack ranks, was dangerously 
wounded and taken prisoner m his first battle against the Turks, 
and found leisure during his two years captivity at Constanti- 
nople to acquire the rudiments of Turkish and Prench On 
returning to the Ukraine he settled down quietly on his paternal 
estate, and in all probability history would never have known 
his name if the intolerable persecution of a neighbouring Polish 
squire, who stole his hay ricks and flogged his inf vnt son to death, 
had not converted the thrifty and acquisitive Cossatk husband- 
man into one of the most striking and sinister figures of modern 
times Failing to get redress nearer home, he determined to seek 
for justice at Warsaw, whither he had been summoned with other 
Cossack delegates to assist VV ladislaus IV in his long-projected 
war against the Turks Ihe king, perceiving him to be a man 
of some education and intelligence, appointed him pisarz or 
secretary of the registered Cossacks, and he subsequentlv served 
under Koniecpolski in the Ukraine campaign of 1646 His hopes 
of distinction were, however, cut short bv a decree of the 
Polish diet, which, in order to vex the king, refused to sanction 
the continuance of the war Chmielnicki, now doublv hateful 
to the Poles as being both a royalist and i Cossack, was again 
maltreated and chicined and onlv escaped from gaol bv bribing 
his gaolers Thirsting for vengeance, he tied to the fossick 
settlements on the Lower Dnieper and thence sent messages to 
the khan of the Crimea, urging a simultaneous invasion of 
Poland by the Tatars and the Cossacks (1647) 

On the nth of \pril 1648 it an assembly of the Zaporozhuns 
(see Poi AND Historv), he openly declared his intention of pro- 
ceeding against the Poles, and was elected ataman by acclamation 

VI 9 
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At Zheltnaya Vodui (Yellow Waters) m the Ukraine he 
annihilated, on the 19th of May, a detached Polish army corps 
after three days’ desperate fighting, and on the 26th routed the 
mam Polish armj under the grand hetman, Stephen Potocki, 
at Kruta Balka (Hard Plank), near the river Korsun The 
immediate consequence of these victories was the outbreak of a 
“ serfs’ fury ” Throughout the Ukraine the Polish gentry 
were hunted down, flayed and burnt alive, blinded and sawn 
asunder Every manor-house was reduced to ashes Every 
Uniat and Catholic priest was hung up before he; owm altar, 
along with a Jew and a hog The panic-stricken mhibitants 
fled to the nearest strongholds, and soon the rebels were swarming 
all over the jmI itmates of Volhynia and Podolia But the ataman 
was as crafty as he was cruel Disagreeably awakened to the 
insecurity of his position liy the refusal of the tsar and the sultan 
to accept him as a vassal, he feigned to resume negotiations 
with the Poles in order to gain time, dismissed the Polish com- 
missioners in the summer of 1648 with impossible conditions, 
and on the 23rd of September, after a contest of three days, 
utterly routed the Polish chn^lry, 40,000 strong, at Pildawa, 
where the Cossacks are said to have reaped an immense booty 
after the light was over All Poland now lav at his feet, and 
the road to the defenceless capital was open before him , but he 
wasted the piccious months m vain before the fortress of Zamosc, 
and was then persuaded by the new king of Poland, Jolm 
Casimir, to consent to a suspension of hostilities In June 1619, 
arrayed in cloth-of-gold and mounted on a white chargtr, 
( hmielmcki made his triumphal entry into Kiev, where he was 
hailed is the Maccabaetis of the Orthodox faith, and permitted 
the committal of unspeakable atrocities on the Jews and Roman 
Catholics At the ensuing peace congress at Perevaslavl he 
tlemandid terms so extravagant that the Polish commissioners 
dared not listen to them In i64(>, therefore, the war was re- 
sumed A bloodv bittle ensued near /borow, on the banks of 
the Strvpa, when only the personal valour of the Polish king, 
the stiperKinty of the Polish artillery, and the defection of 
Gimitlmcki s allies the Tatars enabled the royal forces to fiold 
ihcir own Peace was then patched up by the compact of 
/borow {August 2t, 1649), whereby Chmidmckj was virtualK 
recognized as a semmidependent prince 
For the next eighteen montlts he was the absolute master of 
the Ukraine, which he divided into sixteen provinics, made his 
native place Chigirm the f ossack capital, and ente>'ed into direct 
relations with foreign powers Poland and Muscovy competed 
for his alliance, and m his more exalted moods he meditated an 
Orthodox irusade against the lurk at the head of the northern 
Slavs But lie wis no statesman, and his difliculties proved 
overA-helming Instinct told him that his old ally the khan of 
the Crimea was unreliable, and that the tsar of Muscovv was his 
natural protector, yet he coukl not make up his mind to abambn 
the one or turn to the other IIis attempt to carve a principality 
for his son out of Moldavia, which Poland regarded as her vassal, 
led to the outbreak m ifisi of a third war between subject and 
suzerain, which speedily assumed the dignity and the dimensions 
of a crusade Chmielnicki was now regarded not merely as a 
Cossack rebel, but as the arch-emmy of ( athohcism in eastern 
Europe, and the pope granted a plenary absolution to all who 
took up arms against him But Bogdan himself was not without 
ecclesiastical san* lion The archbishop of Corinth girded him 
with a sword which had lam upon the Holy Sepulchre, and the 
metropolitan of Kiev absolvwl him from all his sms, without 
the usual preliminary of ( CHtfcssion, before lie rode forth to battle 
But fortune, so long his friend, now deserted him, and at 
Beresteezko (July i, 1651) the Cossack itaman was defeated 
for the first time But even now his power was far from broken 
In 1632 he openly mterfereil m the affairs of Transylvania and 
Walachia, and assumed the high-sounding title of “guardian 
of the Ottoman Porte ” In 16153 Poland made a supreme effort, 
the diet voted 17,000,000 gulden in subsidies, and John Casunir 
led an army of 60,000 men into the Ukraine and defeated the 
arch-rel>el at Zranta, whereupon Chmiclmcki took the oath of 
allegaince to the tsar (compact of Pereyaslavl, February 19, 1654), 


and all hope of an independent Cossack state was at an end He 
died on the 7th of August 1657 With all hus native ability, 
Chmielnicki was but an emment savage He was the creature 
of every passing mood or whim, incapable of cool and steady 
judgment or of the slightest self-control— an incalculable weather- 
cock, blindly obsequious to every blast of passion He could 
destroy, but he could not create, and other people benefited by 
his exploits 

•sec P Kuhsh, On the Defection of Malo-Riaita from Poland (Rus ) 
(Moscow, 1890) , S M Solovev, Hutory of Jiutsta (Rus ) (Moscow, 
*857, Ac ), vol X Robert Nisbet B,un, The First Romunovs, chajis 
3-4 (London, 1905) (R N B ) 

CHOATE, JOSEPH HODGES (1832- ), American lawyer 

and diplomat, was born at Salem, Massachusetts, on the 24lh of 
January 1832 He was the son of Dr George Choate, a physician 
of considerable note, and was a nephew of Rufus Choate After 
graduating at Harvard College in 1852 and at the law school 
of Harvard Cniversity m 1854, he was admitted first to the 
Massachusetts {1855) and then (1856) to the New York bar, 
and entered the law oftite of Scudder & Carter in New York City 
His success m his profession was immediate, and m i860 he 
became junior partner m the firm of Evarts, Southmayd Ar Choate, 
the senior partner m which was William M Evarts This firm 
and Its successor, that of l^varts, ( hoate & Beaman, remained 
for many years among the leading law firms of New York and 
of the country, the activities of both being national rather than 
local During these busy yeirs Mr Choate was associated with 
many of the most famous litigations in American legal histoiy, 
including the Tilden, A T Stewart, and bt-mfontl will cases, 
the Kansas prohibition cases, the Chinese exclusion cases, the 
Maynard election returns t'ase, and the Income lax Suit In 
1871 he becime a member of the ‘ Committee of Seventy ” in 
New \ork City, which was instrumental in bre*aking up the 
‘ iweed Ring,’ and hter assisted m the prosecution of the 
indicted oflicials In the retrial of the (icneral Fitz John Porter 
case he obtained a reversal of the decision of the original court- 
martial His greatest reputation was won perhaps in tross- 
cxomination In politics he allied himself witli the Republican 
party on its organi-wition, being a frequent speaker 111 jiresidential 
campaigns, beginning with tli it of 1856 He never held political 
office, although he Wtis a candidate for the Republican senatorial 
nomination against benator Thomas C Platt in 1897 In 1894 
he was president of the New York state constitutional convention 
He was appointed, by President McKinley, ambassador to Great 
Britam to siurx'td John Hay m 1899, and remained m this 
position until the spring of 1905 In England he won great 
personal popularity, and accomplished much m fostenng the 
good relations of the two great English-speaking powers He 
was one of the representatives of the Urated States at the second 
Peace Congress at the Hague in 1907 

S< viral of his notable public addresses hav< bten published 
The Choate Storv Book (New \ ork, 1901) conlains a few of liis 
id(lnss(s and after-diimer speeches, and is pnefaetd by a brief 
biographical sketch 

CHOATE, RUFUS (1799-1859), American lawyer and orator, 
was born at Ipswuh, Massachusetts, on the ist of October 17911, 
the descendant of a family which settled in Massachusetts m 
1667, As a child he was remarkably precocious , at six he is 
said to have been able to repeat large parts of the Bible and of 
Pilgrim’s Progress bv heirt He graduated as valedictorian of 
his class at Dartmouth College in 1819, was a tutor there in 1819- 
1820, spent a year in the law school of Harvard Lniversity, and 
studied for a Idee p>enod at Washington, in the office of William 
Wirt, then attorney-general of the United States lie was 
admitted to the Mdssaehiisetts bar m 1823 and practised at 
what was later South Danvers (now Peabwly) for five years, 
during which time he served m the Massachusetts House of 
Representatives (1825-1826) and in the state senate (1827) 
In 1828 he removed to Salem, where his successful conduct of 
several important law-suits brought him prominently into public 
notice In 1830 he was elected to Congress as a Whig from the 
Salem distnct, defeating the Jacksonian candidate for re-cdection. 
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B W Crowninsh]eld(i772-i85i), a former secretary of the navy, 
and in 1832 he was re-elected Ha careeT in Congress was 
marked by a notable speech m defence of a protective tariff 
In 1834, before the completion of his second term, he resigned 
and estabhshed hirasf If in the practice of law m Boston Alread> 
his fame as a speaker had spread beyond New England, and he 
was much sought after as an orator fur public occasions For 
several years he devoted himself unremittmgly to his profession, 
but m 1841 succeeded Daniel Webster in the United States 
Senate Shortly afterwards he delivered one of his most eloquent 
addresses at the memorial services for President Harrison m 
Paneuil Hall, Boston In the Senate he made a senes of brilliant 
speeches on the tariff the Oregon boundary, in favour of the 
Pise>dl Bank Act, and in opposition to the annexation of 'lexas 
On Webster’s re-election to the Senate, Choate resumed (1845) 
his law prai tice, which no amount of urging could ever persuade 
him to abandon for public ofiite, s ive for a short term as attorney- 
general of Massachusetts m 18^3-1854 In 1853 he was a 
member of the state constitutional convention He was a 
faithful supporter of W elister’s policy as declared m the latter s 
famous “Seventh of March Speech” (i8so) and lalioured to 
set ure for him the presidential nomination at the Whig national 
convention m i8t;2 In 18^6 he refused to follow most of his 
former Whig associates into the Republican party and gave bis 
support to James Buchanan, whom he considered the repre- 
sentative of i national instead of a sectional party In ]ulv 1830 
fading hevlth led him to seek rest m i trip to Furope but he 
died on the 13th of that month at Halifax Nova Scotn where 
he had been put ashon when it ivas seen that ht probably (ould 
not ontliv e the v ovage across the \tlantic Oioate, lx sides being 
one of the ablest of \mtruan lawvirs, vv is one of the most 
scholarly of \menrin public rntn, and bis numerous orations 
and iddrcssis were n markable lor their pure stvle, their grace 
vnd elegance of form, and their wealth of d issic.al allusion 

Hh lldiA!, {( (ht( d vvith a rm mnir bv S G Brown)wer< jniblishit' 
in 2 vols at Boston m 1802 Ihe Memoir was afterwards published 
sej) Intel) (Boston, 1870) bee also E G Paikers licminiscttius 
of Iiu/u<! Choate (Nfw \ uiV iSOo) E P Whipph s ^ >me ReioUn 
tions of Rufus Choate (New York., 1S70) and the ilbauv I atv Rettiu 
(1877-1R78) 

CHOBE, a large western aflluent of tlie middle /ambe/i {q v ) 
Ihe river was discovTred by Divid Livmgstone in 1851, and to 
him was known as the Chobe It is also called the I inv ante 
ind the kwando, the last name being that commonlv used 

CHOCOLATE, a paste of the ground kernels of the tocoa bean 
mixed with sug vr, vaniU v or other flavouring, made into a rake, 
wliK h is used for the manufacture of vinous forms of sweetmeat 
or ill making the Ik ver ige, also known as chocolate obtained 
by dissolving cakes of chocolate m boiling water or milk (see 
Cocoa) Ihe word <amc into hng through the Fr dwcolat or 
Span dwadate from the Mex ckoroLatl According to the A«<> 
hn^lish Duitonary (quoting R Simeon, Diet de la langut 
Nahuail), this was “ an article of food made of the seeds ul 
lacao and of the tret porhotl {Botubax ceiba),' and was etymo- 
logK ally distinct from the Mexican cacauatl, cacao, or tocoa 

CHOCTAWS, Chaatas, or kHAtAios (apparently a corruption 
of Span ikato, flattened), a tnbe of North \incjrievn Indians of 
Muskhogean stock The v are now' setdod in Oklahoma, but w hen 
first known U) Europeans they occupied the district now forming 
the southern part of Mississippi and the western part of Alaiwma 
On the settlement of lamisiana they formed an alliance with 
the Freni h, and assisted them against the Natchez and Chicka- 
saws , but by degrees thev entered into friendly relations with 
the English, and at last, in 1786, recognized the supremacy of 
the United States by the treaty of Hopewell Ihcir emigration 
westward began about 1800, and the last remains of their original 
territory were ceded in 1830 In then new settlements the 
Choctav/s continued to advance m prosperity till the outbreak 
of the Civil War, which considerably diminished the population 
and ruined a large part of their property Ibcy sided with the 
Confederates, and their territory was occupied by ConfederaU 
troops , and au ordingly at the close of the war they were 
regarded as having lost their rights Part of their land they 


were forced to surrender to the government , tlieir slaves were 
emanc-qiated , and prov ision was claimed for them in the shape 
of either land or money Since then they have considerably 
ictovered their position ihev long constituted a quasi-mde- 
pendent people under the title of the Choctaw nation, and were 
governed by a chief and 1 national council of fortv numbers, 
ictordmg to a written constitution, dating in the main from 
1838, they possesswi a regular judicial sjstem and emploved 
trial by jury InHil govemnunt virtually ceased m 1906 'Ihe 
Choctaws number some i8,ooo A few groups still linger in 
Mississippi and I ouisiana The Choctaw langi'agc has been re- 
diuxd to writing, and brought to some degree of hterarv precision 
Sol Indians, North Amuhican Ha-ndhoak of Atnrrtiau Indians , 
ed F W Hodge (Washmgton, 1907) 

CHODKIEWICZ, JAH KAROL (1560-1621) Polish general, 
■was the son of Hieronvmus Chodkiewicz, castellan of Wilna 
After being educated at the Wilna aiademv he went abroad to 
learn the science of war, fighting in the Spanish service under 
Alva, and also under Maurice of Nassau in 1593 married 
the wealthv Sophia Mielecka by whom he had one son -who 
predeceased him His first military service at home was against 
the Cossack rising of Nalcwajko as lieutenant to Zolkiewski, 
and he subseeiuentlv assisted Z imovski in his victorious Mol- 
davian Ccunpaign Honours and dignities were now showered 
upon him In 1599 he was ajjpointed starosta of kunogitia, 
and m 1600 acting rommander-in-chicf of Lithuania In the 
war against Sweden for the possession of Livonia he bnllianth 
j distinguished himself cipturmg fortress after fortress and repuls- 
ing the duk< of Suderinama, afterwards Charles IX , from Riga 
In 1604 he captured Dorjjat twice defeated the Nwedish genei^ 
at Bulv Kamien, and was xt warded with the grand baton of 
I ithuania Cnminallv neglected by the diet, wliirh from sheer 
niggardliness turned a deaf car to all his requests for reinforce- 
ments and for supplies and money to pay lus soldiers, Chodkiewicr 
nevertheless more than held lus own agunst the Swedes His 
crowning achievement was the great victors of Kirkhi^hn 
( Vug 27th, 1603) when with birch 3000 men he annihilated a 
threefold larger Swedish armv for which fi it he recur cd 
letters of congratulation from tlie pope, all the Catholic poten- 
titcs of 1 uropc, ind even Irum the sultan of Turkey and the 
shah of Persia Yet this great victorv was absolutely fruitless, 
owing to the domestic disseasions which prevailed m Poland 
duimg the following five vears (hodkiewiczs own army, 
unpaid for vears, abandoned him at last eii masse m order to 
plundc r the estates of their political opponents, leaving the grand 
hetman to carry on the vv<ir as hist he could with a handful of 
mercenaneh paid out of the pockets of himself and his friends 
( hodkiewicz was one of the few magnates who remained loyial 
to the king, and after helping to defeat the rebeE m Polancl a 
fresh inv ision of 1 ivonia by the Swedes recalled him thither, 
xnd once more he relieved Riga besides capturing Pernau 
Meanwhile the war with Muscovy broke out, and Chodkiewicz 
was sent against Moscow witlv an armv of 2000 men— though 
if there had been a spark of true patriuiisiu in Poland he could 
c isilv have mirshalled 100000 Moreover, the diet neglcc'ted 
to pav for tlie maintenance even of this piUrv 2000 with the 
result that thev mutinied and compelled their leader to retreat 
through the hcxirt of Mustovw to braolcnsk Not till the crown 
prmec VVladislaus arrived witli tanJv reinforcements did the 
war assume a different character, Chodkiewicz openmg a new 
career of victorv by taking the foi tress of Drolaobii m 1617 
Ihe Muscovite war had no sooner been ended b\ the treaty of 
Deulma than Chodkiewicz was hasUh despatehed southwards 
to defend the southern frontier against the lurks, who after the 
catastrophe of Cccora (sec Zolkiewski) had high hopes of 
conquering Poland altogether ^Vn armv of 160,000 lurkish 
veterans led bv Nultan Osman in person advanced from 
Adnanople towards the Polish frontier, but Chodkieve lez crossed 
the Dnieper in September 1621 and entrenched hunself in the 
fortress of Khotin right m the path of the Ottoman advance 
Here for a whole month the Polish hero held the sultan at bay , 
till the first fall of autumn inow compeUed Osman to withdraw 
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his diminished forces But the victory was dearly purchased by 
Poland A few days before the siege was raised the aged grand 
hetman died of exhaustion in the fortress (Sept 24th, 1621) 

See Adam Stanislaw Naruszewicz, I ife of J K Chodktewtez (Pol 
4th ed , Cracow, 1857-1858) , Lukasz Oolebiowski, Ihe Monil 
Side of J h Chodkiewtcz as indicated hy hts Letteis (Pol , Warsaw, 
1854) (R N B ) 

CHODOWIECKI, DANIEL NICOLAS (1726-1801), German 
painter and engraver of Polish descent, was born at Danzig 
Left an orphan at an early age, he devoted himself to the practice 
of miniature painting, the elements of which his father had taught 
him, as a means of support for himself and his mother In 1743 
he went to Berlin, where for some time he worked as clerk in an 
uncle’s ofticc, practising art, however, in his leisure moments, 
and gaming a sort of reputation as a painter of miniatures for 
snuff-boxes The Berlin Academy, attracted by a small en- 
graving of his, entrusted to him the illustration of its yearly 
almanac After designing and engraving several subjects from 
the story of the Seven Years’ War, Chodowiecki produced the 
famous “ History of the Life of Jesus Christ,” a set of admirably 
painted miniatures, which made him at once so popular that he 
laid aside all occupations save those of painting and engraving 
Few books were published in Prussia for some years without 
plate or vignette by Chodowiecki It is not surprising, therefore, 
that the catalogue of his works (Berlin, 1814) should include over 
3000 Items, of which, however, the picture of “ Jean Calas and 
his Family ” is the only one of any reputation He became 
director of the Berlin Academy in 1797 The title of the German 
Hogarth, whuh he sometimes obtained, was the effect of an 
admiration rather imaginative than critical, and was disclaimed 
by Chodowiecki himself The illustrator of Lavater’s Essav^ 
on Physiognomy, the painter of the ” Hunt the Slipper ” in the 
Berlin museum, had indeed but one point in common with the 
great Englishman — the practice of representing actual life and 
manners In this he showed skilful drawing and grouping, 
and considerable expressional power, but no tendency whatever 
to the use of the grotesque 

His brother Gottfried (1728-1781) and son Wilhelm (1765- 
1803) painted and engraved after the style of Daniel, and some- 
times co-operated with him 

CHOERILUS (i) An Athenian tragic poet, who exhibited 
plays as early as 524 b c He was said to have competed with 
Aeschylus, Pratinas and even Sophocles According to F G 
Welcker, however, the rival of Sophocles was a son of Choerilus, 
who bore the same name Suidas states that Choerilus wrote 
150 tragedies and gained the prize 13 times His works are all 
lost, only Pausanias (1 14) mentions a play by him entitled 
Alope (a mythological personage who was the subject of dramas 
by Euripides and Caremus) His reputation as a writer of satyric 
dramas is attested in the well-known line 

i\vlKa. yukv paffiXivs XotplXos iv Zari/poii 

Ihe Choerilean metre, mentioned by the Latin grammarians, 
IS probably so called because the above line is the oldest extant 
specimen Choerilus was also said to have introduced consider- 
able improvements in theatrical masks and costumes 

See A Nduck, Tragteorum Oraecortm tragmenta (1889) F G 
\\elck«r. Die griechischen Tragodien, pp i8, 892 

(2) An epic poet of Samos, who flourished at the end of the 5th 
century b c After the fall of Athens he settled at the court of 
Archelaus, king of Macedonia, where he was the associate of 
Agathon, Melanippides, and Plato the comic poet The only 
work that can with certamtv be attributed to him is the lIepo-Tp\ 
or U-ipcTiKa, a history of the struggle of the Greeks against Persia, 
the central point of which was the battle of Salamis His import- 
ance consists m his having taken for his theme national and con- 
temporary events m place of the deeds of old-time heroes For 
this new departure he apologizes in the introductory verses 
(preserved in the scholiast on Aristotle, Rhetoric, 111 14), where 
he says that, the subjects of epic poetry being all exhausted, it 
was necessary to strike out a new path The story of his intimacy 
with Herodotus is probably due to the fact that he imitated him 
and had recourse to his history for the incidents of his poem 


The Persets was at first highly successful and was said to have 
been read, together with the Homeric poems, at the Panathenaea, 
but later critics reversed this favourable judgment Aristotle 
(Toptca, viii i) calls Choerilus’s comparisons far-fetched and 
obscure, and the Alexandrians displaced him by Antimachiis in 
the canon ot epic poets The fragments are artificial in tone 
G Kmkel, Epicorum Graecontm I rag 1 (1877) , for another view 
of his relations with Herodotus see Mudtr m Kbo (1907), -20-44 
(3) An epic poet of Tasus in Cana, who lived in the 4th century 
B c He accompanied Alexander the Great on his campaigns as 
court-poet He is well known from the passages in Horace 
(Epistles, 11 I, 232 , Ars Poetica, 357) according to which he 
received a piece of gold for everv good verse he wrote in celebra- 
tion of the glorious deeds of his master The quality of his verses 
may he estimated from the remark attributed to Alexandtr, 
that he would rather be the Thersites of Homer than the Achilles 
of Choerilus The epitaph on Sardanapalus, said to have been 
translated from the C haldaean (quoted in Athenaeus, viii p 
is generally supposed to be by Choerilus 

See G Kmkel, Epicorum Graecorum Eragmenta, i (1877) A F 
Ndke, De Choenh Samii Aetate V ita et Foest aliisque Choenlis (1817), 
where the aliove poetb art, carefully distinguished and the articles 
m Pauly Wissowa s Realencyclopadie, 111 2 {1899) 

CHOEROBOSCUS, GEORGIUS (cad 600), deacon and pro- 
fessor at the oecumenical school at Constantinople He is also 
called chartophylax, either as the holder of some ecclesiastical 
office or as superintendent of the univer&it> library It is not 
known whether “ Choeroboscus (Gr for “swineherd ) is an 
allusion to his earlier occupation or an inherited family name 
During his tenure of office he delivered a course of lectures on 
grammar, which has come down to us in the shape of notes taken 
by his pupils He drew from the best authorities — Apollonius 
Dyscolus, Herodian, Orion, Theodosius of Alexandria The 
lectures arc written m simple st) Ic, but suffer from diffuseness 
They were much used by Constantine Lascaris m his Greek 
grammar and by Urban of Belluno (end of 15th cent) The 
chief work of Choeroboscus, which we have in its complete form, 
IS the commentary on the canons of Theodosius on Declension 
and Conjugation Mention ma> also be made of a treatise on 
orthography, of which a fragment (on Quantity) has been 
preserved , a tract on prosody , commentaries on Hephaestion 
and Dionysius Thrax , and grammatical notes on the Psalms 
See C Krumbachei, GeschichU der bysantinischen Litteratur (1897) 

A Hilgard, Gramrnatici Graect, iv (1889-1894) containing the text 
of the commcnlarj on Theodosius, and a full account of the hf( 
and writings of Choeroboscus L Kolm in Pauly-Y issowa s Rea/~ 
encyclopadie , m 2 (1899) , Reitzenstein, Ftymologiha, 190, n 4 
CHOIR (0 Fr cuer, from Lat chorus , pronounced quire and 
until the end of the 17th century so spelt, the spelling being 
altered to agree with the Fr chceur), the bod> of singers who 
perform the musical portion of the service in a church, or the 
place set apart for them Any organized body of singers per- 
forming full part choral works or oratorios is also calk d a choir 
In English cathedrals the choir is composed of men (vicars- 
choral or lay clerks) and boys (choristers) They are divided 
into two sets, sitting on the north and south sides of the chancel 
respectively, called cantoris and decani, from being on the same 
side as the cantor (precentor) or the decanus (di an) This arrange- 
ment, together with the custom of vesting choirmen and choristers 
in surplices (traditional only in cathedrals and collegiate 
churches), has, since the middle of the igth century, been cdopted 
in a large number of parish and other churches Surpliced 
choirs of women have occasionalh been introduced, notabl) 
in America and the British colonus, but the practice has no 
warrant of traditional usage In the Romm (^atholic Church 
the choir plays a less conspicuous role than in the Church of 
England, its members not being regarded as ministers of the 
church, and non-Catholics are allowed to sing in it 1 he singers 
at Mass or other solemn services are usually placed in a gallery 
or some other inconspicuous place The word “ choir,” indeed, 
formerly applied to all the clergy taking part in services of the 
church, and the restriction of the term to the singing men and 
boys, who were in their origin no more than the representatives 
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vicars) of the clergy, is i comparatively late development 
The distinction between “ choir services ” (Mattins, Vespers, 
Compline, ivt )' consisting of prayers, lections, the singing 
of the psalms, iVt — and the service of the altar was sharply 
drawn m the middle ages, as in the modern Roman Church 
“ ( hoir vestments (surphtt, iS,c ) arc those worn bv the clergy 
at the former, as distinguished fiom those used at the Mass 
(see Vesimb-nts) In Lngland at the Kelormation the choir 
services (Mattms, Evensong) replaced the Mass as the pnncipal 
popular services, and, m genervl, onlj the choir vestments were 
retained m use In the English cathedrals the mdnbcrs of the 
(hoir ofUn ictam privileges remmiscint of an earlier definite 
eeelesiastieal status At Wells, for instance, the virars-choral 
form a corporation practicallv independent of the dean and 
chapter, they hue tluir own lodgings inside the cathedral 
prec incts (Vicars’ ( lose ) incl ihev can onlv be dismissed h) a v ote 
of their own body iW \ 1^) 

In an architectural sense a ' choir” is slnrtlv that part of 
i < hurch which is fitted up for the choir services, and is thus 
limited to the space between the choir screen and the presb} tcry 
Some confusion has arisen owing to the term being employed 
In medievil writers to express the entire spaec enclosed for the 
pc rformance of the princip il scrv le es of the e hurch and the refore 
to include not onlv the choir proper, but the presbvterv In 
the rise of a cruciform church the choir is sometimes situated 
unckr the centrel tower or in the nave and this is the case in 
Westminster \bbr\, where it occupies four bavs to the west of 
the transept I he choir is usuallj raised one step above the 
iu\e, ind Its Sides are fitted up with seats or strlls of which m 
Jirge buildings there are usualh two or three rows rising one 
behind the other 

In Romancsejue eluirehes there arc eastern and western choirs, 
ind in former times the term was given to chantries anel suh- 
sulnrv chapels which were vKo called chancels In the early 
( hristian church the ambonts where the gospels and epistles 
were read we re pi iccd one on either side of the c hoir and formed 
part of its enclosure end this is the c isc in S ( Icnientc, S 
J oren/o and S Maria m ( osmedin m Rome In England the 
( hoir seems almost unncrsalK to h ive assembled at the eastern 
part of the church to recite the brcviin scrMCts whereas on 
the continent it w as mov ed from one place to another according 
to eonvc nicnce In Spanish ehurche s it occupies the nave of the 
(hunh, and in the church of the T seorial in Spam was at the 
west end above the entrance vestibule (R P s ) 

CHOISEUL, C^SAR, Due de (1602-167^), J reneh marshal 
iiul diplomatist, generillv known for the best part of his life 
as the marshal elu Plessis-Praslin came of the old Prench familv 
of f hoiseul which arose in the vallev of the I’ppcr Marne m the 
TOth century and divided into m mv branches three of the names 
of which. Hostel, Praslin and du Plcssis, were borne at one 
time or another, bv the suliject of this article Ivntering the 
armv at the age of fourteen as propriet arv colonel of an infantry 
regiment, he shared in valmost all the exploits of the French 
urns during the reign of 1 ouis \111 He took part in the siege 
of I a Rochelle, assisted to defend the island of Re' against the 
attacks of the Pnglish under the duke of Buckingham, and 
accompanied the Prench forces to Italv in if>2c) In 16^0 he 
was appointed ambassador at the court of the duke of Savov, 
and was engaged m diplomatic and administnativ e work in 
Italy until when war was declared between France and 

Spain In the war that followed Plcssis-Praslin distinguished 
himself in various battles and sieges in Italv, including the 
action called the ‘ Route dc Quitrs and the celebrated four- 
( orne red operations round Turin In 1O40 he was made gov ernor 
of Turin, and m 1642 lieutenant general and after fuither 
service in Italy he was made a marshal of Prance (1645) and 
appointed second m command in Catalonia During the first 
War of the Pronde, which broke out in 1640, he assisted Condc 
m the brief siege of Pins , and in the second war, remaining 
loyal to the queen regent and the court partv , he won his greatest 
triumph in defeating Tureniae and the allied Spaniards and 
rebels at Rethel (or Blanc-( hamp) in 1O50 He then held high 
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j office at the court of I ouis XIV , became minister of state m 
16:52, and m November 166:5 was created du* de (hoiseul He 
was concerned in some of the negotiations between Louis and 
Charles II of Fngland which leel to the treaty of Dover, and 
dud in Pans on tlae 23rd of December 167s 

CHOISEUL, 6TIENNE FRANCOIS, Dir DE (1719 178s) 
PVench statesman, was the tldest son of 1 r in90is Joseph de 
(hoiseul, mare^uis elc Stamville (1700 1770), ami bore in earls 
life the title of eomte de Stamville Born on the 2Sth of June 
1719, he entered the armv and during the War of the Austrian 
Succession served m Bohemia in 1741 and m ItiK where he 
distinguished himself at tha battle of ( oni, in 1744 Irons 174s 
until 1748 he was with the irm> in the low Countries being 
present at the sieges of Mons, (haikroi and Maestncht He 
attuned the rank of lieutenant-general, and in 1750 niarned 
Louise Honejrine, daughter of I ouis Trancois Crozit, marquis 
eJu Chatel (el 17^0), who brought her husband a large fortune 
and prov cd a most ek v oted w ife 

(hoiseul gained the favour of Madame de Pompadour b) 
procuring for her some letters which 1 ouis \\ had written 
to his (ousm Madame de (hoiseul, with whom the king had 
forme rlv had in intrigue , anel after a short time as Z'a;/// of the 
\osges he w IS gi\en the appointment of ambassador to Rome 
in 17:5^, vvheie he w as entrusted with the negotiations concerning 
the disturbances called forth b> the bull L'mgtnttus He 
acquitted himself skilfully m this task, and in 17^7 his patroness 
olitained his transfer to \ienna, where he was instructed to 
cement the new illianee l)ctv\een France and \ustna Ills 
success at Nitnni opened the wav to a larger career when in 
1758 he supplanted \ntoine Louis Rouilk (1689-1761) as 
minister for foreign affairs and so had the direction of Prench 
foreign poliev during the Vven \ ears' W ir At this time he 
was mack a peer of Piance and created due de Clioiscul Al- 
though from 1761 until 1766 his cousin Cesar, due de Choiseul- 
Prislin (1712-1785), was minister for foreign affairs, yet (hoiseul 
(ontinued to control the policy of France until 1770, and during 
this period held most of the other important ofiiecs of state 
Vs the author of the Pamily Compact he sought to retneye 
by an alliance with the Bourlion house of Spam the disastrous 
results of the allunet with Austria but his action came too 
late His y igorous polie y in other departments of sUite was not, 
howeyer fruitless Coming to power in the midst of the demoral- 
i7alion consequent upon the defeats of Rossbich and Crefeld, 
hy boldness indeneigy he reformed and stre^'iigthencd both armv 
anel navv , and although too htc to prevent the loss of Canada 
and India, he developed French colonics m the Antilles and 
San Domingo, and added Corsu i and 1 onaine to the ciuwn ol 
1 rance IIis manigc-ment ol home affairs in general satisfied 
the philosofy/it s He allowed tlie Lncydopedie to be published, 
and brought about the banishment of the lesuits and the tem- 
poran abolition of the order b\ Pope Clement IV 

Chniscul s fall w'as caused b\ his action towards the Jesuits, 
and bv his support of their opponent I i Chalotais, and of the 
provincial parlements After the death of Aladame de Pompa- 
dour in 1764 his enemies kel hi Madame Du Barry and the 
chancellor Alaujieou, were too stiong foi him, and in 1770 he 
was ordered to retire to his i state at Chantcloupe The intrigues 
against him had however increased his pupulant) , which w is 
alrt idv great, and dunng his retirement, which lasted until 
1774, he lived in the grt itcst affluence and v\as visited by many 
eminent personagt s (ircatlv to his disappointment Louis X\ I 
did not restore him to his foimer position ilthough the king 
recalled him to Pans in 1774 where he died on the Sth of May 
178s, leaving behind him a huge accumulation of debt which 
was scrupulouslv disihirgvd bv his v\idow 

(heuseul possesstel both abilitv and diligence, and though 
lacking in tcnacitv he shovyed foresight and liberality in Ins 
ehuction of affairs In appearance he was a shoit ill-featured 
man with a rudely countenance and a sturdv frame His 
Memoiiis were written during his exile Ireim Pans, and are 
merely cktaehed notes upon different questions Horace 
Walpole, in his Memom, gnes a yery vivid description of the 
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duke’s character, accuses him of exciting the war between 
Russia and Turkey in 1768 in order to be revenged upon the 
tsarina Cathenne T I , and savs of his foreign policy, ‘ he 
would project and determine the nun of a country, but could 
not meditate a little mischief or a narrow benefit ’ “ He 

dissipated the nation’s wealth and his own but did not repair 
the latter by plunder of the former ” says the samt writer, who 
m reference to Clioiscul s prn ate life asserts that “ gallantr\ 
without delicacy was his constant pursuit” Choiseul’s widow, 
a woman “ in whom industrKius malice could not find an 
imperfection,’ lived in retirement until her death on the 3rd of 
December 1808 

See Mhnoires dii due de Choxseul, edited by F C ilmctten (Pans, 
1004) P Houtanc, L imbassade de Ckoiseid d Vienna en 
(Pans, 1872) Due de Cars, Mimotres (Pans, 1890) P j de P , 
Cardinal de Bcniis, M^moieei ct lettrii (Pans, 1878) Madame de 
Pompadour, Coirespondante (Pans, 1878) Revue ht<:torjque, tomts 
82 and 87 (Pans, 1903 -1905) Horace \\alpolc, Memoirs of the Reign 
of (iiorgL Ilf, tdittd by 1 R Barker (London, 1804), (, 

Mangros, Le Due et la duchesse de Lhoiseul (Pans, 190^) and La 
Disgrace du due et de la duehesse de Chotsutl (Pans, 1903) , E 
Calniettts, Cboiseul et Voltaire (Pans, 1902) \ Bourgucl, tliiidcs 

stir la politique Hranghe du dm de Chotseul (Pans, 1907) and 1 e 
Due de Ckmieul et I aUtance espagnole (Pans, looo) bee also the 
Ldinburgh Renew lor July 1908 

CHOISEUL-STAINVILLE, CLAUDE ANTOINE GABRIEL, 

Due DF (1760-1838), French soldier, was brought up at Chante- 
loup, under the care of his rehtne, ^)tienne Francois, due dc 
Choiseul, who was childless I he outbreak of the Revolution 
found him a colonel of dragoons, and throughout those troublous 
times he was distinguished for his devotion to the royal house 
He took part in the attempt of Louis XVI to escape from Pans 
on the 20th of June 179T , was arrested with the king, and 
imprisoned Liberated in M iv 1792 he emigrated in Octobei, 
and fought m the ” armv of ( ond^ ” against the republic 
Captured m 1795, he iv.is confined at Dunkirk , csciped, set 
sail foi India, was wrecked on tlu In m h coast, and condemned 
to death by the decree of the Directory Nevertheless he was 
fortunate enough to escape once more Napoleon allowed him 
to return to tranci in t8ot, but he remained in pnv ite lilc 
until the fall of the Empire \t the Rcstoiation he was called 
to the House of Peers b\ Louis Will \t the n volution of 
1830 he w as nominated a member of the provisional gov ernme nt 
and he afterwards received from Louis Philippe the post of 
aide-de-camp to the king and governor of the loiuvre He 
died in Pans on the ist of Dccemlx^r 1838 

CHOISY, FRANgOIS TIMOLfiON, AbbL di (1644-1724), 
French author, w w born in Pans on the rblh of August 1644, 
and died in Pans on the 2nd of October 1721 His father was 
attached to the household of the duke of Orleans, and his mother 
who was on intimate terms with Anne of Austria, was reguUrh 
called upon to amuse Louis XIV By a whim of his mothei, the 
boy was dressed like a girl until he was eighteen, and, after 
appearing for a short time m man’s costume, he resumed woman s 
dress on the advice -eloiibtlcss satirical— of Madime de I^a 
i'ayette He delighted in the most extravagant toilettes until 
he was publicly rebuked bv the due de Montausier, when he 
retireel for some time to the provinces, using his disguise to 
assist his numerous mtrigi.es He had been made an abb6 
m his childhood, and pmertv, induced bv his extras iganre, 
drove him to live on his benefice at bainte-Scine m Burgundy, 
where he found among his neighbours a kmdred spirit in Bussv- 
kabutin He visited Rome in the suite of the cardinal de 
Bouillon in 1676, and shortly afterwards a serious illness brought 
about a sudden and rither frivolous conversion to religion 
In 1683 he accompanied the chevalier de Chaumont on a mission 
to Siam He was onUined priest, and received various ecclesi- 
astical preferments lit was admitted to the Academy in 1687, 
and wrote a number of historical and religious works, of which 
the most notable are the following -~^uatre dialogues sur 
I'tmmortalile dt Vanie (^^84) written with the Abb^ 
Dangeau and explaining his conversion , Traduction de Vlmtta- 
Uon de JeiuS'Christ (1692), Histmre de France sous le<! regnes 
de Saint Louts de Choi lei V et Charles 1/(5 voK , 


1688-1695), and Histotre de Vigltse (ii vols , 1703-1723) 
He IS remembered, however, by his gossiping Mematres (1737), 
which contain strikmg and accurate pictures of his time and 
remarkably exact portraits of his contemporanes, although he 
has otherwise small pretensions to historical accuracy 

The Mimoires passed throuj^h m inv editions, md were edited in 
1888 by M dt I cscurc Some admirable ktteis of Choisy an in- 
cluded m the cornspondenee of Bussy-Rabutin Ciioisv is saul to 
have burnt some of his indiscreet revelations, but left i eonsulerable 
quantity of unpublished MS Fart ot this matmal, givuig an 
aecount of his adveiituies as i woman, was surreptitiously used in 
an anonymous Histotre de madame la comtesse de Darns (Xiitwcrp 
* 735 ). and again with much editing 111 the V te de M I ahbi de Ckois\ 
(Lausanne ami Oemva, 1742), ascribed by Paul Lacroix to Lengkt 
Dufrtsnoy the text was hiially edited (1870) by Lacioix as iien 
lures de I abbi de Chots\ Ste also Siiiitt Btuvt, Causencs du lundi, 

VOI III 

CHOLERA (from the Gr l-t* flow), the 

name given to two distinct forms of disease, simple cholera and 
malignant cholera Although essentially different Ixith as to 
their causation and their pathological relationships, these two 
diseases may m individual eases present many symptoms of 
mutual resemblance 

SiMPie Choi ERA (synonyms, ( holer a Luropata, British 
Chohrn, Summer or inturnnal Cholera) is the cholera of ancient 
medical writers, as is apparent from the accurate description 
of the disease given by Hippoeratis, Ctlsus and Aretaeus Us 
occurrence in an epidemic form was noth ed by v anous physicians 
in the 16th century, and an admirable account of the disease 
was subsecjuentlv givtn bv Thomas Sydenham m 1669-1672 
Ihis disease is sometimes cilled Cholera Aoslrai, the word 
nostras, which is good T atm and used bv ( ucro, mtaning ‘ be- 
longmg to our country The lelaticms lutwcen it end Asiatic 
chohri (see below) are obscure t lime illy they nn> exactly 
resemble each other, and bacltriologv has not liein ible to ch iw 
an absolute line Ixitwcen them The real difference is cpuiemio- 
logicdl, cholera nostras having no epidemic significance 

I he chief symptoms m wtll-marked eases aie vomiting and 
purging occurring either together or alte match llie seizure 
is usually sudden and violent The contents of the stomach irc 
fiist ejected, and this is followed bv severe retching incl vomiting 
of thin fluid of bilious ippearoncc and bittc r taste I he di urhoc i 
which actompanies or succeeds the vomiting, and is likewise 
of bilious character, is attended with severe griping abdominal 
pain, while cramps iffccting the legs or arms gieatlv intensify 
the suffermg The elfeet upon the system is rapid ind alarming, 
a few hours of such m attack suftiemg to 1 educe the strongest 
person to a state of extreme prostration The suifacc of the 
body l^eimes cold, the pulse weak, the voice huskv, and the 
whole symptoms mav resemble in i striking mannei those of 
malignant rholeia, to be subsequently dcscnlxd In unfavour- 
able rases, particularly where the dusoidti is epideniie, dc^atli 
may result within foitv-iight hours Generally, however, the 
attack IS arrested and recovery soon follows, although there ma\ 
remain for a considerable time i degree of irritabililv of the 
alimentary canal, rendering necessarv the utmost care in rigiul 
to diet 

Attacks of this kind are of frequent occurrence m summer and 
autumn m almost all countries Ihey appear specially liible 
to occur when cold and damp alternate with heat Occasion ally 
the disorder prevails so extensively as to constitute an epidemic 
Ihc exciting causes of an attac k aie in many cases errors in diet 
particularly the use of unripe fruit and new vegetables, and 
the excessive drinking of cold li<iuids during pfrspiration Out- 
breaks of this disorder m a household or community can some- 
times be traccfl to the use of impure water, or to noxious 
emanations from the sewers 

In the treatment, vomiting should be encouraged so long as 
it shows the presence of undigested food, after which opiates 
ought to be administered Small opium pills, or Dove r s powder, 
or the aromatic powder of chalk with opium, are likely to be 
retained in the stomach, and will generally succeed m allaying 
the pam and diarrhoea, while ice and effervescing drinks servt 
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to quench the thirst and subdue the sickness In aggravated 
cases where medicines are rejected, cnemata of starch and 
laucianum, or the hypodermic injection of morphia, ought to be 
resorted to Counter-irntation by mustard or turjicntine o\er 
the abdomen is always of use, as is also fru tion with the hands 
where cramps are present When sinking threatens, brandy and 
ammonia will Ije i ailed for During cunvalcsienct Uic food 
should be in the form of milk and fannaccous diet, or light soups, 
and all indigestible articles must be carefully avoided 

In the treatment of this disease as it affects young children 
(C holera Infantum), most reli ince is to be placed on the admmib- 
tration of ch,ilk and the use of starch enemata In their case 
opium in any form cannot be safel> employed 

Malignant ( holera (synonyms. Astatic Cholera, Indian 
Cholera, hpidemu Cholera, Algtde Chohra) is one of the most 
severe and fatal diseises In describmg the symptoms it is 
customary to divide them into three stages, but it must be noted 
that these do not always present themselves in so distinct a 
form as to bo capable of separate recognition The first or 
premonitory stage consists m the occurrence of diarrhoea 
Frequently of mild and painless character, and coming on after 
some error m diet, this symptom is apt to be disregarcled The 
dischaigcs from the bowels are simdar to those of ordmarv 
summer cholera, which the attack closelv resembles Ihcre 
is, however, at first the absence of coraitmg This diarrhoea 
generally lasts for two or three clajs, and then if it docs not 
gridinlly sulwide either miv pass into the more severe pheno- 
mena ch iracteristie of the second st^e of cholera or on the other 
hand mi\ itself jirove fatal 

The sec ond stage is termed the stage of collapse or the algidc 
or asph}xial stage As above mentioned, this is often precaJed 
b\ the premomtorv dianhoca but not mfrcquentlj the pheno- 
meni attendant upon this stage are the fiist to manifest them- 
sclv es I hev come on otten sudclcnlv in the night witli cbairhoca 
of tilt most violent charicter the matters discharged being of 
whc> -like appe trance, ind commonK termed the “ iice- water ’ 
evaeuations Tliev contain large quantities of disintegrated 
epithelium from the mucous membrane of the intcstmes The 
dibchaige, which is at first unattended with pain, is soon suc- 
( ceded hj copious vomiting of matters similir to those passed 
from the bowels, accompanied with severe pain at the pit of 
the stomach, and with intense thirst I he s\ mptonis now 
adv ince with rxpiditv ( ramps of the legs, feet, and muscles 
of the abdomen come on and occasion great agonv, while the 
signs of collapse make (heir appt vrance Ihe surface of the 
liody l^ecomes cold and assumes a lilue or purple hue the skin 
IS (Irv, sodden and wrinkled indicvting the intense druning 
away of the fluids of the body , the features are pinched end the 
eves (lieplj sunken, the^ pulse at the wrist is imperceptible md 
the volte is reduced to a hoarse whisper (the cox cholenca) 
Ihtre IS compk te suppicssion of the urine 

In this condition cliath often takes place in less than one 
day, but in epidemics eases are frequcntl) observed where 
the roll ijise is so sudden and complete as to prove fatal in one 
or two hours even without anv great amount of previous purging 
or vomiting In most instances the mental faculties arc com- 
paratively unaffected, although m the later stages there is in 
general more or less apiathy 

Reaction, liowcver, may take place, and this constitutes the 
third stage It consists in the arrest ot the alarming s) mptoms 
characterizing the second stage and the gradual but evident 
improve ment m the patient s condition 1 he pulse returns, 
the surfac e assumes a natural hue, and the bodilv heat is restored 
Before long the vomiting ceases, and although diarrhoea may 
continue for a time, it is not of a very severe character and soon 
subsides, as do also the cramps 1 he urine mav remain supipressed 
for some time, and wi returning is often found to be albuminous 
hven in this stage, however, tlic danger is not past, for relapses 
sometimes occur which speedily prove fatal, while again the 
reaction may be of imperfect character, and there may succeed 
an exhausting fever (the so-called typhoid stage of cholera) 
which may greatly retard recovery, and under which the patient 


may sink at a period even as late as two or three weeks from the 
commencement of the lUnt ss 

Many other complications are apt to arise during the progress 
of convalescence from ehnleri, such as diphlhtriUe and 1cm al 
inflammatory affections, all of which are attended with grave 
danger 

When the attack gf cholera is of milder character m all its 
stages tlian that above descnloed, it has been named Chohnne, 
but the term is an irbitrary one and the disease is essentially 
cholera 

Ihe bodies of persons dying of cholera are found to remain 
long warm, and the temperature m ij even rise after death 
Peculiar muscular contractions have been observed to take 
place after death, so that the position of the limbs may Ijtecomc 
altered The soft textures of the body are found to lx dry and 
hard, and the muscles of a dark brown ajipearanee The blood 
is of dirk colour and tarry consistence Ihe upper portion of 
the small intestines is generally found distended with the nce- 
waler discharges, tlie mucous membiane is swollen, and there 
IS a remarkable loss of its natural epithelium Ih‘ kidnev s are 
usually in a state of acute congestion This form of cholera 
belongs origin dlv to Asia, more parliculaily to India where, 
as well as in the Indian archipelago, epidemics are known to h ive 
occurred at various times fur se\ cral centuries 

Vfuch light has been tlirown upon Asiatic cho'era by V\estern 
expenence , ind the study of the disease by mcMltrn methods 
has resulted in important additions to our previous knowledge 
of Its nature, causatKjn, mode of dissemination and prevention 

The cause is a miero-orgariism identified bv Koch m 188^ 
(see PARASinc Diseases) For some vears it was called the 
‘ comma bacillus,’ from its supposed resemblance,, 
m shape to a comma but it was subsequenth found 
to be a vibrio or spinllum, not a bacillus Ihe discoverv was 
received with much scepticism in some quartt rs and tin cl urn of 
Kcuh s vibrio to be the true cause of cholera w is long disputed 
but i-s now universally aiknowkdged lew micio-organisms 
have been more el iboritclv investigated biitven little is known 
of its natural histuiv and its epidemiological behaviour is still 
surrounded bv obscuntv At an import int discussion on the 
sul)j((t held at the International Ilvgicnic Congress in 18114 
Professor Cj ruber of \ ii nna dec hired that the deejxr inv estigators 
went the more difficult the problem became while if Llie Metseh- 
nikoff of the Pasteur Institute made a simihr admission Ihc 
dilheulty lies chieflv in the variable characters assumed bv iht 
organism and the variable effects produced I)\ it Ihe tv pt 
reached bv cultivation through a few generations m iv differ so 
widely from the original m appearance ind behaviour as to be 
hordlv recognizable, while on the other h uid of two organisms 
apparently indistmguish il>le one mav lie innocuous ind the otlier 
give rise to the most violent cholera Ihis vanabihtv offers a 
possible explanation of the frequent failure to trace tiie origin 
of epidemic outbre iks m isol itcd places It is commonlv assunitd 
that the micro-organ ism is of a specihe character and alwavs 
introduced from without, when cholera appears in countries 
or places where it is not endemic In some cases such introduc- 
tion can be proved and in others it can lie inferred with a high 
degree of probability but sometimes it is impossible to trace 
the origin to anv possible chanm 1 of cuinmumcation A rtnuirk- 
able case of this kind occurred at the Nietlcben lunatic asv lum 
near llalle, lu 189 j in the shape of a sudden explosive and 
Isolated outbreak of true cVsiatic choleri It was cntirelv con- 
fined to the institution, and the peeuluu circumstances enabled 
a verv exact investigation to be made Ihc ficts led Professor 
Arndt, of Greifswald to propound a novel ami interesting 
theory No choleia existed in the surrounding district md no 
mtroduction could be tiaced, liut for several months in tlic 
previous autumn diarrhoea hod prevailed in the asvlum The 
sewage from the est iblishment was disposed of on a farm and 
the effluent passed into the river is axle above tin intake of the 
watcr-suppK for the asvlum Thus a cneulation of morbid 
matenal through the persons of the inmates was establushcd Dr 
Arndt’s theory was that by vartue of this circulation cholera was 
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gradually developed from previously existing intestinal disease 
of an allied but milder t\ pe I he outbreak occurred in winter, 
and coincided with the freezing of the filter-beds at the water- 
works The theory is worth notice because a similar relation 
between the drainage and the watcr-supplv frequently exists 
in places severelv attacked bv cholera, ind it has repeatedly 
been observed that the latter is preceded by the prevalence 
of a milder form of intestinal disease I he inference is not that 
e hole r i ( an be dev eloped de novo, but that the type is unstable, 
and that a virulent form mav be evolved under favourable 
conditions from another so mild as to be unrecognized and 
consequently undetected in its origin or introduction This is 
quite in keeping with the observed variability of the micro- 
organism, and with the trend of modern research with regard 
to the relations between other pathogenic germs and the multi- 
farious gradations of type assumed by other zymotic diseases 
Ihe same thing has been suggested of diphtheria 
Cholera is endemic in the East over a wide area, ranging from 
Bombay to southern China, but its chief home is British India 
It principally affects the alluvial soil near the mouths 
great rivers, and more particularly the delta 
of the Ganges Lower Bengal is pre-eminently the 
standing focus and centre of diffusion In some years it is 
quiescent, though never absent , in others it becomes diffused, 
for reasons of which nothing is known, and its diffusive activity 
varies greatly from equally inscrutable causes \t irregular 
intervals this property becomes so heightened that the disease 
passes Its natural boundaries and is carried cast, north and west, 
It mav be to Europe or bevond to the American continent We 
must assume that the micro-organism like those of other epidemic 
diseases, acquires greater vitalitv and toxic energv , or greater 
power of reproduction at some times than at others, but the con- 
ditions that govern this behaviour arc quite unknown, though 
no problem has a mori important bearing on public health 
Bacteriology as already intimated has thrown no light upon it, 
nor has meteorology borne results of modern research, indeed, 
tend to assign increasing importance to the relations between 
surface soil and certain micro-organisms, and suggest that 
changes m the leyel of the subsoil water, to which Professor 
Max von Pettenkoffer long ago drew attention, may be a domin- 
ant factor in determining the latency or activity of pathogenic 
germs But this is largely a matter of conjecture, and, so far as 
cholera is concerned, the conditions which turn an endemic into 
an epidemic disease must be admitted to be still unknown 
On the other hand, the mode of dissemination is now well 
understood Diffusion takes place along the lines of human 
intercourse The poison is carried chieflv by infected persons 

moving from place to place , but soiled clothes, rags and other 
articles that have come into contact with persons suffering 
from the disease may be the means of conveyance to a distance 
There is no reason to suppose that it is air-borne, or that atmo- 
spheric influences have anything to do with its spread, except 
in so far as meteorological conditions mav be fivourable to the 
growth and activity of the mu ro-organisms Bevond all doubt, 
the great manufactorv of the poison is the human body, and the 
discharges from it are the great source of contagion They may 
infect the ground, the water, or the irnmtdiate surroundings 
of the patient, and so pass from hand to hand, the poison finding 
entrance into the bodies of the healthy by means of food and drink 
which have become contaminated in various way s Flies which 
feed upon excrete and other foul matters mav be carriers of 
contagion Of all the means of local dissemination, contaminated 
water is by far the most important, because it affec ts the greatest 
number of people, ind this is particularly the case in places which 
have a public water-supply A single contaminated source may 
expose the entire population to danger All severe outbreaks of 
an explosive character are clue to this cause It is also possible 
that the cholera poison multiplies rapidly m water under favour- 
able conditions, and that a reservoir, for instance, may form 
a sort of forcing-bed But it would be a mistake to regard 
cholera as purely a water-borne disease, even locally It may 
infect the soil in localities which have a perfectly pure water- 


supply, but have defective drainage or no drainage at all, and 
then It will be found more difficult to get rid of, though less 
formidable in its effects, than when the water alone is the source 
of mischief In all these respects it has a great affinity to enteric 
fever With regard to locality, no situation can be said to be free 
from attack if the disease is introduced and the sanitary condi- 
tions are bad , but, speaking generally, low-lying places on 
alluvial soil near rivers arc more liable than those standing high 
or on a rocky foundation Of meteorological conditions it can 
only be said with certainty that a high temperature favours the 
development of cholera, though a low one dots not prevent it 
In temperate climates the summer months, and particularly 
August and Stptcmber, are the season of its greatest activity 
Cheilera spreads westwards from India by two routes — (i) by 
sea to the shores of the Red Sea, Fgypt and the Mediterranean , 
and (2) b> land to northern India and Afghanistan, 
thence to Persia and central Asia, and so to Russia In aiftuaion 
the great invasions of Europe during the 19th century 
It sometimes followed one route and sometimes the other It 
was not till 1817 that the attention of European physicians was 
specially directed to the disease by the outbreak of a violent 
epidemic of cholera at Jessore in Bengal I his was followed 
b> Its rapid spread over a large portion of British India, where 
It cause'd immense destruction of lift both among natives and 
Europeans During the next three years cholera tontmued it) 
rage all over India, as well as in Ceylon and others of the Indian 
islands ihe disease now began to spread over a wider extent 
than hitherto, invading C lima on the east and Persia on the west 
In 1823 It hid extended into Asia Minor and Russia in Asia, and 
It continued to advance stcadilv though slowly westwards, while 
at the same time fresh epidemics were appearing at intervals 
in India From this period up till 18^0 no great extension of 
( holcra took place, but in the latter vear it reappeared 111 Persia 
and along the shores of the Caspian bea, and thence entered 
Russia m Europe Despite the strutest simtary precautions, 
the disease spread rapid Iv through that whole empire, eausing 
great mortahtv and exciting consternation everywhere It 
ravaged the northern and central parts of Europe, and spread 
onwards to England, appearing in Sunderland in October 1831, 
and in London in January 18 j2, during which year it continued 
to prevail m most of the c itic s ind large towns of Gre it Britain 
and Ireland Ihe disease subsequently extended into France, 
Spain and Italy, and erossing the Atlantic spread through North 
and Central America It had previously prevailed in Arabia, 
Turkey, Egypt and the Nile district, and in 1835 it was general 
throughout North Afrie i Up till 1837 cholera continued to 
break out in various parts of the continent of Europe, after which 
this epidemic disappeared, having thus within twenty veers 
visited a large portion of the world 

About the year 1841 another great epidemic of cholera 
appeared in India and China, and soon began to extend in the 
direction traversed by the former, but involving a still wider 
area It entered Europe again m 1847, and spread through 
Russia and Germany on to England, and thence to b ranee, 
whence it passed to America, and subseejuently appeared in the 
West Indies This epidemic appears to have been even more 
de idly than the former, especially as regards Great Britain and 
Frince A third great outbreak of cholera took place m the 
East in 1830, entering Europe in 1853 During the two succeed- 
ing years it prevailed extensively throughout the continent, 
and fell with severity on the armies engaged m the Crimean 
War Although widely prevalent in Cireat Britain and Ireland 
It was less destructive than former epidemics It was specially 
severe throughout both North and South America A fourth 
epidemic visited Europe again in 1865-1866, but was on the 
whole less extensive and destructive than its predecessors 
By some writers the epidemic of 1853 is regarded as a re- 
crudescence of that of 1847 The earlier ones followed the land 
route by way of Afghanistan and Persia, and took several years 
to reach Europe That of 1865 travelled more rapidly, being 
carried from Bombay by sea to Mecca, from there to Suez and 
Alexandria, and then on to various Mediterranean ports Within 
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the year it had not only spread extensively in Furope, but had 
reached the West Indies In 1866 it invaded England and the 
United States, but during the following year it died down m the 
West The suhstquent history of cholera m hurope may be 
stated chronologically 

iS6g-iS‘j4 — This invasion was traced to the great gathering 
of pilgrims at Hard war on the Upper Ganges in the month ol 
April 1867 From there the returning pilgrims carried it to the 
Punjab, Kashmir and Afghanistan, whence it spread to Pcrsi i 
and the Caspian, hut it did not reach Russia until 1S60 During 
the next four yeers a number of outbreaks occurred in central 
J Lirope, and notildv one at Munich in the winter of 1873 The 
irregular character of these epidemies suggests that they wen 
rather survivals from the pandemic wave of 1867 than fresh 
import xtions, but there is no doubt that cholera was carrieel 
overland into Russia m the manner described 

I 'i'S — I his visitation, again, came by the Med’terrancan 

Tn 1883 a severe outbreak occurn d in Ugv pt, c^iusing a mortalit> 
of above 2^,000 Its origin rem lined unknown During this 
epidemic Koch discovered the comma bacillus The following 
vear cholera appeared at Toulon It was said to have been 
brought in a troojiship from S iigon m f oehm China but it may 
luve been connected with the Egyptian epidemic A severe 
outbreak followed and reached Italv , nearly 8000 persons dv mg 
m Naples alone In 1885 the south of France, Italy, Sicil) 
and Spam all suffered, especially the last, where nearly 120,000 
deaths occurred Portugal escaped, and the authorities there 
attributed their good fortune to the institution of a military 
cordon, in which thev h ive had implicit confidence ever since 
In 1886 the sime countries suffered again, and also Austria- 
Hung iry From It ilv the disease was carried to South America, 
ind even travelled is far as ( bile, where it had previously betn 
unknown In 1887 it still lingered in the Mediterranean, causing 
gre it mortilitv m Missini espcciill) According to Dr A J 
Wall, this epidemic cost 2e;o,ooo lues in Europe and at least 
<50,000 in Ameru i \ particular interest attaches to it m the 
fact tint a locali7fd revival of the disease was caused in Spam 
m i8()o by the disturbance of the graves of some of the victims 
who had died of cholera four vears previously 

/Sos-iSqi ; — This great invasion reverted again to the old 
overland route, but the march of the disease was of unprece- 
dented rapidity VV ithin less than fu e months it travelled from 
the North-West Provinces of India to St Petersburg, and probablv 
to H imburg, and thence m a few days to England and the 
United States Ibis speed, m such striking contrast to the 
slow tulvance of former occasions, was attributed, and no doubt 
rightly, to improved steam tiansit, ind particularly the Trans- 
caspian ral!wa^ dhe progress of the disease was traced from 
place to jilace, and almost from day to d iv , with gre it precision 
showing how it moves dong the chief highways and is obviouslv 
cirrud by man The mam f icts are as follows — Cholera was 
evtinsivclv and severely prevalent m India m i8gi, causing 
601603 deaths, the highest mortalit) since 1877 In Mirch 
1S92 it broke out at the Ilardw ir fair a day or two before the 
pilgrims dispersed on the igth of April it was at Kabul, on the 
1st of ^lay at Herat, and on the 26th of M ly at Meshtd From 
Meshed it moved in three directions — due west to Teheran in 
Persia, north-east In the Transcaspian railwav to Samarkan 1 
in Central Asia, ind north-west by the same line m the opposite 
directum to U/un-adion the C ispuin Sea It reached lUun-ada 
on the 6th of June , crossed to Baku, June i8th , Astrakhan, 
June 24th, then up the Volga to Nizhniy-Novgorod, arriving 
at Moscow and St Petersburg cirlv in August The part plivcd 
by steam transit is clear from the fact tint the disease took no 
longer to travel all the wa> from Meshed to St Petersburg bv 
rad and steamboat than to traverse the short distance from 
Meshed to TcIk ran by road On the i6th of August cases began 
to occur m Hamburg , on the iqth of August a fireman was 
taken ill at Grangemouth m Scotland, where he had arrived 
the day before from Hamburg , and on the 31st of August a 
Msscl reached New York from the same port with cholera on 
board On the 8th of September the disease appeared in Galicia, 


having moved somewhat slowly westwards across Russia into 
Polaiul, and on the 26th of September it was m Jiudapest Hol- 
land and Scrvia were also attacked, while isolated cases were 
earned to Norway, Denmark and Italy Meanwhile two entirely 
separate epidemics were in progress cisewhen The first was 
confined to Aribia and the Somili coast of \fnca, and was 
connected with tlu remains of an oulbre ik in S\ na and Arabia 
in 1890-1891 The second irosc mysUnouslv m Trance about 
the time when the overland invasion started from India The 
first known case occurred m the prison at N intt rre, near Pans, 
on the 31st of March Pans was affected m \pril and Havre 
m Juh The origin of this outbreak which was of a much k s 
vifjlcnt character than Ih it whuh came simultaneously by v\ iv 
of Russia, was never ascertained Its activity w is confimd 
to Frime particularly in the neighbourhood of Pans, togelht r 
with Belgiun and Holland, whuh was plaecfl between two fins, 
but cscipcd with but little mortality Ihe number of persons 
killed by cholera m 1S92, outside of India, was reckoned at 
378,449, and the v ist m ijonty of those died within six months 
The countries which suffered most severely were as follows — 
1 uropean Russia, 131,626, Caucasus, 69,423 Central Asian 
Russia, 3i,8ot, Siberia, 13.037 — total for Russian empire, 
267 8<)o, Persi i, 63,982, Som all! and, 10 000, Afghanistan, 7000, 
Germany, 9563, France, 4550, Hungary, 1233, Belgium, 96 i 
Curiously enough, the south of Europe, whuh had been the 
scene of the prev lous epidemic visitation, escaped Ihe disease 
was of the most virulent character In European Russia 
the mortality was 43 8 % of the cases, the highest rate ever 
known m that country, in (itrmanv it was 31 3 and m 
Austria-IIungarv, 57 5 ‘’o Df all the locilities attacked, the 
case of Hamburg vv as the most remarkable The presence of 
cholera was first suspected on the i6th of \ugust, when two 
cases occurred, but it was not offiiially declared until the 23rd 
of August By that time the dailv number of victims had 
already risen to some hundreds, while the experts and authorities 
were making up their minds whether thev had cholera to deal 
with or not Ihcir decision eventually came too late and was 
superfluous, for bv the 27th of August the people were being 
stricken down at the rate of 1000 a day I his rate was main- 
tained for four dav s, after which the v ehcmcnce of the pcstilem e 
begin to abitc It gradualh declined and ceased on the 14th 
of November During th )se three months 16 956 persons were 
attacked and 8605 died the majority within the space of a few 
weeks The town, ordinarily one of the gay cst pi aces of business 
and pleasure on the continent, became a citv of the dead 
Thousands of persons fled, c irrvmg the disease into all parts 
of Geimanv , the rest shut themselves indoors , the shops were 
closed, the trams ceased to run the hotels and restaurants were 
descried, and few \ chicles or pedestrians were set n in the streets 
\t the cemrttrv, which lies about 10 m from the town, y^ome 
hundreds of men were engaged dav and night digging long 
trenches to hold double rows of cofims while the funerals iormed 
an almost continuous procession along the roads even so 
the victims could not be buried fast enough and their bodies 
lav for davs m sheds hastilv run up as mortuaries Hamburg 
had been attacked bv choh ra on fourteen prev lous occ isions 
beginning with 1831, but the mortahtv had never approached 
that of i8q 2 , in the worst year, which was 1832, there were 
onlv 36S7 cases and 1763 deaths The disease w as believed to 
have been mtiodueed by Jewish emigrants ppsbing thiough on 
their wav from Russia but the importation could not be traced 
The Jews were segregated and kept under e luful supervision 
from the middle of Jul\ onwards, and no recognized case occurred 
among them The total number of places m Germany in whuh 
cholera appeared in 1892 was 269, Init it took no serious hold 
anywhere save in Hamburg The distnhution w as chiefiv by the 
waterwavs, which seem to affect a larger number of places than 
the railwav s as carriers of cholera In Pans 907 persons died, 
and in Hav're 498 Between the iSth of \uuust and the 21st of 
October 38 cases were imported into I ngland and 8rotland 
through eleven different ports but the disease nowhere obtained 
a footmg beven vessels brought 72 cases to the United States, 
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and i6 others occurred on shore, but there was no further 
dissemination 

Dunng the winter of 1892-1803 cholera died down, but never 
\\holl> ceased in Russia, Germany, Austria-Hungary and 
France With the return of warm weather it showed renewed 
activity, and prevailed extensively throughout Lurope The 
recorded mortalitv for the principal countries wxs as follows — 
Russia (chiefly western provinces) 41,047, Austria-Hungary, 
4669, France, 4000, Italy, 3030, Turkey, 1500, Germany, 
298 , Holland, ^76 , Belgium, 372 , England, 139 Hardly any 
country escaped altogether, but Europe suffered less than 
Arabia, Mesopotamia and Persia Cholera broke out at Mtcca 
in June, and owing to the presence of an exceptionally large 
number of pilgrims caused an appalling mortality The chief 
shereef estimated the mortality at 50,000 The pilgrims carried 
the disease to Asia Minor and Constantinople In Persia also 
a recrudescence took pi ice and proved enormously destructive 
Dr Barry estimated the mortality at 70,000 ^t Hamburg, 
where new waterworks had been insLilled with sand filtration, 
only a few sporadic cases occurred until the autumn, when a 
sudden but limited rush look place, which was traced to a 
defect m the masonn^ permitting unfiltered Elbe water to pass 
into the mains In England cholera obtained a footing on the 
Humber at Cjriinsbv, and to a lesser extent at Hull, and isolated 
attacks occurred m some 50 different localities* Excluding a 
few ship-borne cases the registered numlier of attacks was 
287 with 135 deaths, of which 9 took place m I ondon It is 
mtercsimg to compare the mortality from cholera in England 
and Wales, and in T ondon, for each year in which it has prevailed 
since registration began — 
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In 1894 no deaths from cholera were recorded m England, 
but on tilt continent it still prevailed over a wide area In 
Russia over 30,000 persons died of it, in Germany about 500, 
but the most violent outbreak was m Galicia, where upwards 
of Sooo deaths were registered In 1895 it still lingered, chiefly 
m Russia and Galicia, but with greatly diminished activity 
In that year Egypt, Morocco and Japan were attacked, the last 
severely The disease then remained m abeyance until the 
severe epidemic in India m 1900 

Ihe great invasion just described was fruitful m lessons for 
the prevention of cholera It proved that the one real and 
Prevea i>ufficient protection lies in a standing condition of 
sanitation backed by an efficient and vigilant 
sanitary administration The experience of Great 
Britain was a rem irkable piece of evidence but that of Berlin 
was perhaps evtn more striking, for Berlin lay m the centre of 
four fires, in direct and frequent communic ition with Hamburg, 
Russia, franco and Austria, and without the advantage of a 
sea frontier Cholera was repeatedly brought into Berlin, but 
never olitamed a footing, and its successful repression was 
accomplished without any irksome interference with traffic or 
the ordinary business of life The general success of (irCiit 
Britain ind Germany in keeping choleri m check by ordinary 
sanitary means completed the conversion of ill enlightened 
nations to the policy laid down so far back as 1865 by Sir John 
Simon, and advocated bv (irc at Britain at a series of international 
congresses — the policy of abandoning quarantine, which Great 
Britain <ltd m 1873, and trusting to sanitiry measures with 
medical inspection of persons arriving from infected places 
This principle was formally adopted at the international con- 


ference held at Dresden in 1893, at which a convention was signed 
by the delegates of Germany, Austria, Belgium, France, Great 
Britain, Italy, Russia, Switzerland, Luxemburg, Montenegro 
and the Netherlands Under this instrument the practice is 
broadly as follows, though the pioeedurc varies a good deal in 
different countries — Ships arriving from infected ports arc 
inspected, and if healthy are not detained, but bilge -water and 
drinking-water are evacuated, and persons landing may be placed 
under medual supervision without detention , infected ships are 
detained only for purposes of disinfection, persons suffeiing 
from cholera arc removed to hospital , other persons landing 
from an infected ship are placed under medical observation, 
which may mean detention for five days from the last case, or, 
as m Great Britain, supervision m their own homes, for which 
purpose they give their names and places of destination before 
1 inding All goods are freed from n strictions, except rags and 
articles beheved to be contaminated by cholera matters Bv 
land, passengers from infected places are similarly inspected 
at the frontiers and their luggage “disinfected ” — in all cases 
a pious ceremony of no practical value, involving a short but 
often vexatious dchy , only those found suffering from cholera 
can lie detained Each nation is pledged to notify the others 
of the existence within its own borders of a “ foyer ” of choh ra, 
by which is meant a focus or centre of infection The precise 
interpretation of the term is left to each government, and is 
treated in a rather elastic fashion by some, but it is generally 
understood to imply the occurrence of non-imported cises m 
such a manner as to point to the loeil presence of infection 
Ihc question of guarding Lurooe generally from the danger of 
diffusion by pilgrims through the Red be a was settled at another 
conference held m Pans m 1894 Ihe provisions agreed on 
mrluiled the inspection of pilgrims at ports of departure, deten- 
tion of infected or suspected persons, and supci*vision of pilgrim 
ships and of pilgrims proceeding overland to Mecca 

ihe substitution of the procedure above described for the 
old measures of quarantine and other still more ilra<-tic inter- 
ferences with traffic presupposes the existence of a sanitary 
service and fairlv good sanit iry conditions if cholera is to be 
effectually prevented No doubt if saint ition were pci feet in 
any place or country, cholera, along with many other diseases, 
might there be ignored, but sanitation is not perfect anywhere, 
and therefore it requires to be supplementccl bv a system of 
notification with prompt segregition of the sick and ch strurtion 
of infective maten il 1 hese things imply a n gular organ 17 il ion, 
and It IS to the public heilth service of (*reit Britain that the 
complete mastery of cholera has mainly been due m recent years, 
and particularly m 1893 Of sanitary conditions the most 
important is unquestionably the water-supplv bo many 
irrefragable proofs of this fact were given during 1892-1893 
that It IS no ionger necessary to refer to the time-honoured case 
of the Broad btreet pump At Samarkand three regiments 
were encamped side by side on a lev el plain close to a stream of 
water The colonel of one regiment took extraordinary precau- 
tions, placing a guard over the river, and compelling his men to 
use boiled water even for washing Not a single case of cholera 
occurred in that regiment, while the othc rs, in which only 
ordinary precautions were taken, lost over 100 men At Askabad 
the cholera had almost disappeared, when a banquet was given 
by the governor m honour of the tsar’s name-day Of the guests 
one-half died within twenty-four hours , a military band, whu h 
was present, lost 40 men out of 50 , and one regiment lost lialf 
its men and 9 officers Within forty eight hours 1300 persons 
died out of a totil population of about 1 3,000 I he water-supply 
came from a small stream, and just before the banquet a heavy 
rim-3torm liad occurred, which swept into the stream all surface 
refuse from an infected village higher up and some distance from 
the banks But the classical eximple was Hamburg ihe 
water-supply is obtained from the Elbe, which bee ime infected 
bv some means not ascertained The drainage from the town 
also runs into the river, and the movement of the tide was 
sufficient to carry the sewage matter up ibove the water-intake 
The water itself, which is no c Icanc- th in that of the 1 homes 
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at lonclon Budge, underwent no purification whatever before 
distribution It passed through a couple of ponds, suppose<i 
to art as sittling tanks, but owing to the growth of the town 
and increased demand for water it was pumf>cd through too 
rapidly to permit of any subsidence lals and otlur fish con- 
stantly found their wav into the houses, while the mim> wire 
lined with vtgctxtion and erustaeia Ihe water-pipes of Ham- 
burg had a peeulisr and abundant fiuna and flora of their own, 
and the water they delivered was commonly cilled I'lcisdibruht , 
from its resemblance to thuk soup On the other hand, at 
\ltona, which is continuous with Ilamlnirg, the water was 
filtered througli sand In all other re^speets the conditions were 
identical, yet m Altona only -^28 persons died, agimst 86oi^ m 
Hamburg In some streets one side lies in Hainlnirg, the other 
in \ltoua, and cholera stopped at the dividing line, the Hamburg 
side being full of c.ises and the Altona side untoiieheel In the* 
following year, when Hamburg liad the new filtered supply, it 
enjoved equal immunity, sive for a shoit period when, as we 
ha\e said, raw Flbe water accidentally entered the mains 

But water, though the most import int (ondition, is not the I 
onlv one affecting till incuk nee of cholera The ease of Hnmsbv 
furnished a stril mg lesson to the (onlriry Here tm disease 
obtained a derided hold, in spite of a pure water-supply through 
the fouling of the soil by cesspits and defective drainage At 
Havre also its prevalence veas due to a similar e luse Further, 
it was cone lusi\ ely pro\ cd at (irunsov that chole ra can he spaad | 
by sewige fed shell-fish Several of the loe il outbreaks m 
[' ngUnel were traced to the ingestion of o\st(rs obt lined from 
the (irimsby beds In short it m\> be said that all insanitary 
(onditions fivour the prevalence of cholera m some degiee 
Preventive inoiuhtion with nn atterimted virus was intiodueed 
hv W M W if iffkint, and has been extensively used in Tndii, 
with <'onsiderablc appe arance of sure css so far as the statistic d 
L i idenec got s 

^s alniuh remarked, the latest manifest atio is of cholera 
show that it his lost none of its forme r virule net and fitdits 
Treatment ^ ‘ivmptoms are now regarded is the elTerts of the 
toxK aetionof the poison formeel bvthomirro-orginisms 
upon the tissues anel cspcenllv upon the nerveais system But 
tins thcorv h’s not ltd to in\ tffertivc ticatment Drugs in 
great v irict\ were tried m the, continental liospiLils in 1S92, but 
without any distine t success 1 he old controversy between the 
iixncnt and the astringent trtatintnl rca])pe ired In Riissu 
the foimcr, whuh aims at evacuating the poison, was more 
generally adejpLed, in Cicrm any the lattar, whieh tries to 
tonserve strength by stopping the flux, found more favour 
I wo methods of treatment were inv iriably foaind to give gte at 
lelief, if not to prolong 1 fe and promote recejvery — the hot bath 
and the injection of normal saline solution into the veins or the 
subcutaneous tissue Ihcse two should alwi>s he tned in the 
( old and eollapseii stages of cholera 

Si c LoLdl Governntint Dnard Reports, Chniow, 

the Lholera Epidcmtr of tbgs in ihe Russian Lmpve \\all dsiaiti 
( holera Notte r, Cpidtmio'oguat SKieh s 1 rarsaitwns ei'l x\n 
l.mniench and G( miirifl, mtd W ochensrhr (190}), pp 10H6 
1157, Wlieiry, Dcpaitment of tin- Interior Bureau of Goieivmrnt 
t abnruUnus, No lo (Oetohei 1004, Manila) Wlarry and M'Dill 
Ihid No 31 (May 1903, Manila) 

CHOLET, a town of western France, capital of an arrondisse- 
ment in the department of Mainc-et-I>oire, 41 m S E of he antes 
on the Ouest-Etat r iilw i\ bt tween that town and Poitiers Peip 
(it)o6) 16, ^^5 1 rhol( t stands on an emmenee em the right bank 
of the \lome, which is crossed by abridge of the 15th Centura 

public garden oreupits the site of the old casth , the publie 
buildings and churches, the finest of which is Nolre-Dame, arc 
modern Ihe pubhr institutions include the sub-prefeetuie, a 
tribunal of first instance, i chamber of commer(e,a board of 
trade- arbitrators, and a eom mu ri al college Iherc are granite 
qu arm s in thc\icinif> of the town Ihe chief industiv is the 
manufacture of linen and linen handkere hiefs which is also 
earned on in the neighlx)unng communes on a large se alt 
Woollen and cotton fabrics are also produced and bleaching 
and the rninufarlure ot preserved foods are earned on (hold 


Is the most important re ntre in France for the sale of fat cattle, 
shiep and pigs, for vshuh 1 ^ ans is the elm f market Megahthic 
monuments a**! numerous m the neighbourhood Ihc town owes 
the rise of its prosperity to the setllement_of weavers theie by 
I deauard Colbert, count of Miulevrur a brother of the great 
( olbert It sufTereel severcK in tlu Wtir of I a Ve^nd^c of 1793, 
insomuch that for years afterwards it w as almost without in- 
habitants 

CHOLON (‘ great market’), a town of 1 o nrh Indo-fhina, 
the largest cornmcniil centre of Coehui China, 3! m S W of 
Saigon, with whuh it 13 unite d by railwav, ste am-tramw ay and 
f mil Cholon was foiindeel iw Chinese immigrmts abeiut 1780, 
ind IS situated on the ( hmew inovo at the junction of the 
Lo Horn and aeinal Its waterwi\ s are frequented by innumer- 
able boats and lined m some pkucs with native dwellings built 
on piles, m others by quays and houses of brench ronstrucllon 
Its populatiem is almost entirely Asiatic, and has more than 
trebled since 1S80 In tint veir it had onI\ 43,000 inhabit- 
ants , in 1907 It numliered about 1 ^,8 000 Of the se, 42 000 were 
C hmese,73,ooo Annamese , and 15s 1 n tv hfexi Insive of a garrison 
of 92), the remiinekr consisted of ( ambodians and ^sntlc 
foreigners During the rue season the town is visited by a 
floating population of 21,000 persons Ihe Chinese are divided 
into congregations according to their place of origin Cholon is 
administered hy a municipal count il, composed of breneh, 
Annamese and Chinese traders An administrator of nitive 
affairs, nominated hv the governor, fills the ofiice of mayor 
1 here are a fine muniripal hospit al and munie ipal schexils for Ixiys 
and girls The principal thoroughfares art lighted lay electric 
1 < 'ht The Tire trade, almost monopohzefl b> the Chinese, is 
the leading industry, the n< e being treated in large steam mills 
1 inning, dveing, copper-founding, glass, bntk and joottery 
manufacture, stone working, timber-siwing and junk building 
are also included among the industries 

CHOLOhES, a tribe of ^outh Amcncan Indians living on the 
left Dank of the Huallaga n\ cr m the Amazon valley The name 
Is that given them 1 )\ the Spanish Fhev were first met by the 
Fianeiscans, who established mission vilkages among them 
in 167O T hev are a wild raee but mild-mannered very super- 
stitious, and pride themselves on their skill as doctors Their 
rhu f weapon is the blow-pqie m the use of w Inch they are adepts 

CHOLULA, an aneunt town of Mexico in the state and on 
the plateau of Puebla, 8 m bv rail W hv \ of the citv of that 
name, anel 6 i)I 2 ft above sea-k\ el Pop (i >00, estimate) qooo 
I he Inlereieeanie railway passes through ( luilula, but the city s 
commeTcial and industrial standing is overshadowed by that of 
its larger and more modern neighbour At the time of the 
Spinish Conejuast, Cholula — then known as Chololan— was a 
large and important town, consecrated lo the worship of the 
god Quetzileo itl who hid here one of the most impo'^ing temples 
m \nahuio, Imilt on the summit of a truncated pyramid the 
largest of its kind m the world I his pvramid, constructed of 
sim-dried bricks and earth, 177 ft high, aid covering an area 
of nearlv 45 u res is the most conspie nous object m the town 
and IS surmounted bv a chajiel deelicited to ?tuestra Senora 
de lot Retmdtos A corner eif the lower terrace of this great 
pvramid was rut through in the construction of the Puebl.i roael, 
but nothing was discovered to explain its purpose, which was 
probably that of furnishing an imposing site for a temple 
Nothing definite is known of its age and historv, as the fanatical 
/ell of (ortf/ and has companions deslroved whatever historical 
data the temple mav have cont.iimd Cholula was visited by 
( orte/ in 1519 during his eventful march inland to Montezuma’s 
eapitil, Tenoe htitlan, when he treaehcrously massacred its 
inhabit ints and pillaged the (it\, pretending to distrust the 
hospitable inhabitants ( ortez estirnited that the town then 
had 20,000 habitations and its suburbs as rn inv mure but this 
was undoubtedli a deliberate exaggeration The Cholulans 
Wire of N ihuatl origin and were semi-inelejoendcnt, yielding 
onb a nominil allegiani e to Monaezuma I hev were a trading 
pt'ople, holding fairs, and exrhaanging their manufactmes of 
textiles and potterv feir other produee I he p\ ramid is believed 
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to have been bailt by a juople occnpyinj^ this region before the 
Cholulans 

CHOPIN, FREDERIC FRANCOIS (1810-1849), Polish musical 
composer and pianist, was bom at Zcla/owa-Wola, near Warsaw, 
on the 22nd of February 1810 {not the ist of M Tch 1809) 
His father, of hrench origin, born at Nancy m 1770, had married 
a Polish la(l\, Justine Kr/yzanowska hrcdcnc was their third 
child Ills lirsL musical cducition he neiucd from Adalbert 
Ziwnv, a Czech inusici in, who is said to have been a passionate 
admirer of [ S P>ac h 1 Ic also rcceiv e<l a good gem r d education 
at one of tlie first colleges of W ars iw, where he w is supported 
by Prince Antoine Radziwill, a gtiuious piotcctor of artistu 
talent and himsdf well known as the composer of music to 
Crocthi s I (iMil and other works His musical genius opciie 1 
to C hopin the best circles of Polish socieU at that time unrivalled 
m Europe for its case of intercourse, tin Inauty and giaee of its 
women, and its hbi i d ipprecialion of artistic gifts Ihese eirl\ 
impressions were of lasting influence on { hopin’s development 
While at college he received thorough instruction in the thecjre 
of his art from Joseph Eisner, a learned music lan and director ot 
the conservatoire at Warsaw When m 1829 he left his nati\c 
town for Vicnii i, where lus dSbut as i pianist took pi ice, he w as 
in all nspicts a pirfoctlv foimed ind developed artist There 
IS m his compositions little of that gradual progress which, for 
instance, m lieethoe en necessitates a classifu ation of lus works 
according to different periods Chopin’s indniduahly and his 
style were chstimtlv pronounced in that set of vaiiations on 
“ I a Cl d arem ’ which c \c ited the w ondenng enthusiasm of Robert 
Schumann In 1(831 he left \ lenna with the intention of visiting 
London , l)ut on his w ly to h ngland he rc iche<l P ins and settled 
there for the rest of his life Here again he soon became the 
favourite and musical hero of societ) His connexion with 
Madame Dudevant, better known by her literary pseudomm 
of George Sand {q v ), is in import int fi iture of ( hopm’s lift 
When in 1839 his health began to hail, George Sand went with him 
to Majorca, and it was mainly owing to her tender cire that the 
composer recovered his he ilth for a tin e Chopin dccl ired th it 
the destruction of his relations with Mad ime Dudev int m 1847 
broke up his life The association of these two artists has 
provoked a whole liter iLun on the nature of their relations, of 
which the novelists Ln Hivtr d Ma^orque the beginning 
Ihe last ten >cars of Chopins life v\ere a continual struggle 
with the pulrnonarv chsease to which he succumbed m Pans 
on the 17th of October 1849 Ihe >car before his death he 
visited finglind, where he wis received with enthusiasm by lus 
numerous admirers ( hopm died in the aims of his sister, who 
hastened from Poland to his de ith-bed He was hiined in the 
cemetery of Perc Each use \ small monument wis erected to 
the memory of the composer at Wasswan in 18S0 Portraits 
and mecl ilhons of Chopin were executed l>y Ary Scheffer and 
1 Lig^ne Delacroix, and by the sculptors Biry and ( Ic singer 

K distinguished h nglish amateur thus records his impressions 
of Chopin’s style of pianoforte-plaving compaied with those of 
other masters “ Ills technical char ic teristics may be broadlv 
indicated as negation of bravura, absolute perfection of fingcr- 
])lay, and of the legatt<!<;tf>io touch on which no other pianist his 
ever so entirely leant, to the exclusion of th it high relief and point 
which the modern German school, after the examples of Liszt 
and Thalberg, h as so effectiv ciy developed It is m these features 
ihat we must recogm/e that GriindvenduedenJuit (fundamental 
difference) which according to Mendelssohn distinguished 
( hopin’s plav mg from that of these masters, and m no less degree 
from the example and teaching of Moscheles Imagine i 

delicate man of extrefne refinement of mien and manner, sitting 
at the piano and pla> mg with no sway of the body and scarce H 
any movement of the arms, depending entirely upon his narrow 
feminine hands and slender fingers Ihe wide arpeggios in the 
left hand, maintained m i continuous stream of tone liy the stru t 
legato and fine and constant use of the damper-pedal, formed 
an harmonious substructure for a wonderfully poetic cantabile 
His delicate pianissimo, the ever-changing modifications of tone 
and time (tempo rubato) were of indescribable effect Even m 


energetic passages he scarcely ever exceeded an ordinary mezzo- 
forte His playing as a whole was unique in its kind, and no 
traditions of it can remain, for there is no school of Chopin the 
pianist, for the obvious reason that he could never be regarded 
as a public plajer, and his best pupils were nearly all 
Ujiatcnrs ” 

In looking through the list of lus compositions, teeming with 
mazurkas, valses, polonaises, and other forms of national dance 
music, one could hardly suppose that here one of the most 
melancholy natures has revealed itself Ihis seeming paradox 
IS solved by the t\ pe of Chopin’s n ition ihty, of whieh it has justl} 
been said that its very dances are sadness intensified But not- 
withstanding this strongly pronounced national type of lus 
( ompositions, his music is alwaj s expressive of lus individual feel- 
ings and sufferings to a degree rarely met w ith m the annals of 
the art He is indeed the lyrical composer pur exiellence of thi 
modern school, and the intensity of his expression finds its eqii il 
m literature only m the soni>s of Heinrich Ileina, to whom ( hopm 
has been justly compared A sensation of such high-strung passion 
cannot be prolonged Hence we see that the shorter forms of 
music, the 6tude, the nocturne, besides the national dances already 
alluded to, arc chosen by (hopm m preference Even when he 
treats thi. lirgcr forms of the concerto or the sonata this concin- 
trated, not to say pointed, character of Chopin’s style beiomts 
olivious Ihe more extended dimensions seem to encumber 
the freedom of his movements Ihe concerto for pianoforte 
with accompaniment of the orchestra m F may be instanced 
Here the aciagio takes tlie form of a romance, ind m the find 
rondo the rh>thm of a Polish dance becomes recognizable while 
the instrument ilion throughout is meagre and w anting m e olour 
(hopm is out of his elenunt, and even the beauty of his melodics 
and hinnonics cannot wholly banish the impression of incon- 
gruit) Fortunately he himself knew the limits ot Ins powi r, and 
with very few exceptions Ins works belong to tint class of minor 
compositions of which he was an unrivalled master Barring 
a collection of Polish songs, two concertos, and a very small 
number of concerted pieces of chamber music, almost all his 
works arc written for the pianofoite solo, the sjmphony, the 
oratorio, the opera, he never atternjited 

Chopm s works i,ronp th< msi_l\Ls liistl> into tlu period fiom d]) i 
to 22, which nil hides ne irl> ill his altimpts it Urge or classic il 
forms, eg the works with oichestri, Op 2 (\anations on La it 
datem), Opp ii ami 14 (concertos), Op 13 (Polish lantasia), Op 14 
(hrako Utah, a com erto rondo m m izurka rh> thin), inel Op 22 
(\nelinte spunito and I’olonaisi), bisieles the solo ronelos Opp i 
5, 10, and the volitions Op 12 and the tssi\s in ehamber musK. 
Opp 3, 8, 0<; Meanwhile, however, the mitnro l\nc style of his 
second pcnoel already begin witli Op 6 (4 mazurkas), and Ihougli 
It lb not conlmeel to small forms, the larger mature works (lieginning 
with the billide C)p 23 and excepting only the sonata Op 58 and 
the \lkgio dc Conceit Op 46) m as independent of tradition is 
the smallest It is well to sift the posthumous works from those 
published uneler ( hopm s direction, for the last three m izurkas ire 
the onlyr things he elid not kup hick as misrepiesentmg him On 
these principles his mature wotks are summed up m the 42 mazurk is 
(Opp <>, 7, 17, 24, 30, 33, 41, 50 50, 59, 63, and the beautilul eon 
tiibution to the collection Notre temps) 7 polonnses (Opp 26, 40 
53, Oi) 24 preludes (m all the major inel minor keys) Op 28, and 
the single laigei prelude Op 45, 27 e tucks (12 in Op 10, 12111 Op -5 
and 3 writte n for the MHhode des milJwdes) , 18 nocturnes (Opp e>, 
15 ) ^ 7 > 37 ) 4 ®) 55 ) > 4 ball ides, m forms of Chopins own 

invention (t^pp 23, 38, 47, 52) , 4 scheizos (Opp 20, 31, 3(>, 51) 

8 w iltzes (Opp 18, 34, 42, 64) and several pieces of various de 
scriplion, notablyr the great fantasia Op 49 and the impiomptus 
Opp 2<), 36, 51 

lilt posthumous works number 35 pieces, besides a small volume 
of songs i fi w of which iie of gii at irite re st 

Fianz Liszt wrote a charming sketch of Chopin s life and art (1 
Chopin, par k Liszt, Pans, 1851), and a very appreciative though 
somewhat eccentric analysis of his work appeaieei anonymously in 
1842 (In Cssay on the U oiAs of Fridiric Chopin, I ondon) Ihc 
sUndird biography is the Lnglish woik of Professor F Nieeks 
(Novello, 1888) See also W H Hadow Studies tn Modem Mnsti, 
second senes (iqo8) The editions of thopm s works by his pupil 
Mikuli and by Ivhndworth are full of valuable elucidation as to 
me 1 hods of performance, but unfortun itely they do not distinguish 
the commentary from the text The critical edition published liy 
Breitkopf and llartel, with all its mistakes, is absolutely necessary 
for students who wish to know what Chopin wished to put into 
the hands of pi lycrs of independent judgment 
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CHOPSTICKS, the “ pidgin-English ” name for the pair of 
small tapering sticks used by the Chinese and Japanese in eating 
“ Chop ” IS pidgin-English for “ quick,” the Chinese word 
for the articles licing kwai-lsze, meaning “ the quick ones ” 

Chopsticks ” art commonly made of wood, bone or ivory, 
somewhat longer and slightly thinner than a Icad-pcnul Held 
between the thumb and lingers of the right hand, th(> are used 
as tongs to take up portions of the food, which is brought to table 
cut up into small and convenient pieces, or as means for sweeping 
the nee ami small p irtieUs of food into the mouth from the bowl 
Many rules of etujuctte govern the proper conduct of tlu rhop- 
stuks, hying them across the bowl is i sign that the guest 
wishes to lca\c the talik , they are not useci during a time of 
mourning, when food is eaten with the fingers , and \arious 
methods of handling them form a secret code of signalling 

CHORAGUS (the hit form of Gr or X^PVy’'*’*> h tder 

of the chorus), the citi/cn chosen to umkrtike the expense of 
furnishing and instructing the chorus at the Dionysiir festivals 
at Athens (see Litlrgy and Financf) The name is guen to an 
issistant to the professor of music at the umxcrsity of Oxford, 
whose office was founded, with that of the professor, m 1626 by 
Dr William He Uher 

CHORALE (from the Lat rhoralu, sc taiiius, the final e is 
added to show the Ger pronunciation choral), a term m music 
used by English writers to indicate the hymn-tunes composed 
or adopted for use in church by the (lerman rt formers (icrman 
writers, ho\ve\ c r, apply the terms “ C horal ” and “ Chorale- 
gisau^," as Lutlur himself would apply them, to any solemn 
melocJy used m the church It is thus the equivalent of canto 
ftnno , and the Cierman rh\meci versions of the biblical and 
other am unt canticles, such as the Magnificat rncl the Fc Deum, 
arc set to curious corruptions of thi corresponding Gregorian 
tunes, which ad iptations the composers of classical Germ in 
music c died chorales with no more scruple thin they applied 
the name to turns of secular origin, Geinian or foreign The 
peculnntv of Germ in choiale mu^ic, however, is that its use, 
ind (onscqiuntlv much of Us invention, not onlv arose m 
eonnexion with the Reform ition, h\ which the hturgv of the 
church bee line “ understanded of the people, hut also tint 
It belongs to a music il epoch in which symmetry of melody 
anci rhythm wix beginning to a'-sume artistic importince The 
growing sense of form shown by some of Luthers own tunes 
(c g P om llimmd hack, da Komin' uh her) soon achancec], tspec 1- 
ally m the tunes of Cruger, bevoiid any that was shown by folk- 
mu sie , and it provided an invaluable bulwirk agiinst the 
duos tbit wis thieatening to swamp music on all sides at the 
beginning of the 17th centur) B\ T 3 ach s time all the poly- 
phonic iiistnimcrit il and void art foims of the iblh century 
were miture and though he loved to derne the cksign as well 
as the dc t ills of 1 1 ugo movement from the sh ipc of the chorale 
tune on wlu< h it was based, he became quite independent of any 
lid from symmetry m tin tune as raw material The ihorus 
of his eantat i Je sus nun tti gejncistt is one of the most perfectly 
designed and quite the longest of movements ever hised upon 
a ehorale-tune treated phrise hv phrase Yet the tunc is one 
of the most intracUhle m the world, though its most unpromising 
portion is the basis of tin most impressive feature m Bach’s 
design (the slow middle section m triple time) 

Ihc national charactei of the German chorale, and the recent 
great development of interest in folk-musie, together with the 
unique importance of Bachs work, have combined to tempt 
writers on music to over-estimate the distinctness of the art- 
forms based upon tlu German chorale There is really nothing 
m these irt-forms which is not continuous with the universal 
practice of writing counteipomt on a canto ftnno \nd it 
should never be forgotten that, however fascinating miv he 
the study of the relation between artistic forms and the spirit 
of the age, no art e in successfully express more of the spirit of 
the age than its own technical resources will admit Choral 
music in all ages has tended to consist largely of counterpoint 
on, a canto ftnno (see Contrapuniai Forms) Where there are 
not many canto fermos m constant use m the church, composers 


will be driven to use them rather iiiisy stcrnalically as spcciil 
effects, and to rely for the most part on other artistic deviCLS, 
though any use of me lodies m long notes igainst c|ui< G r counter- 
point will be aesllu tic ally mdistmguishahk from count* rpomt 
c>n a canto fermo Ihus Handel in his Italian ai d 1 nj^lish works 
wrote no entire chorale movements, vet whit !-> the po-^igc 
m the “ Hallelujah ’ chorus from tlu kingdom of this world ” 
to the end but a treatment of the sccoiul p irt of the chorale 
Wachet atif ^ How shall we dese nhc tlu tre itment of the worcls 
“And their try e.ime up unto the Lord ’ in the fn>t ihorus of 
Israel tn J^gypt, except is tlic treatment of a jihris,. ot dioi d* 
or canto fermo ? Again, to return to the 16th ceiiturv, whil iie 
the hymns of Palestrina but figured choiaks ^ In whit w i\ , 
except in the luk of symmetry m tlu (lugonan piiri^-ing, do 
tluv differ from the ( ontemjiorarv setting hv Orl indo di I is o, 
also i Roman ( athcjlu , of the (jcrman chorili I aUr toner tm 
Ilimmelreich In modern times tin use of (urman choriks, 
a^ m Mendelssohn s oratorios and oigari-sonat is has hid rather 
the aspect of a revival than of a development, though the 
technique and spirit of Rrihm s jiosthumous org in chorale- 
preludes IS thoroughly modern and v it d 

One of the most impciit int, irul jir leticalK tlu * ailu st colltc tiuii 
of ( horal* s is that mad* ljy I uthtr in*i Johann Waltlui 
1570), the rnchindum, publish* cl in 1524 N*\t m import in*.c w< 
may place the Gi nevan Psalter (ist cd Strassburg, i S4.. hn il edition 
isCia) which IS now eontlusiv<.ly piovid to b* tlu work ol Hourg* 01s 
fiom this Sternhold ami Hopkins boirownl ixtLnsiv*.lv (15^-) 
The psvll*,r of C ( oudimtl (Pins, 15^5) is uiotlur imon,, mnu 
pioinincnt colhctions showing the slips towaid ron„ri gatioml 
sinking i e tlu restnction to noti, igainst not* counterpoint 
(<:* jilaui haitnon^) ind, intw*K* cas* s, th* assigning of tlu melodv 
to the trebk msU id ol to tlu tenor Tlu first lijmn hook m which 
this latter stcji \ as ut<<l on thiou«,liout is O laiul rs (,ei<i(ltchi 
I itder also t;tsefzt deiss tin rJinstlu he ( onitti dioehaits mit 
katiit (issc>) Hut m in> of tlu fintsL uul most lainoiis tunes 
art of much litii origin thin uii sucli coll*i.tions St\(.idl (* e 
hh frtm niich in do) e nmol 1 * ti i* * d hi toie B itli, ind weie m i\ 
piobilih composed by him (HI T ) 

CHORIAMBIC VERSE, or ( lioKi VMHics, the name given to 
(ireek or I itin lyrical poetrv m which the sound of the rhori- 
amhiis prcdommatis The clioriarnhus is i verse loot consisting 
of i trochee united with ind pniedmg an 1 imhus, Ihc 

rhoriimhi arc n< \ei used alone hut iie usu dlv preceded hv a 
spondee incj t*»llov\c(l hv in iambus 1 he hn- so tormed is cilkd 
an isckpiid, tradition illv because it was m*tnted hv the 
\e()liinpoet Xselepudcs of h mi*)'' ChoiumbK v erse w Vs first 
used by the poc ts of the Gn c k isl inds, ind S ippho, m p irtieul ir, 
produced magnificent effects with it Ihc measure, as used hv 
the e irly Greeks, is essentiillv Iv rie d and imp issi* hied Mingled 
with other metres, it wa-^ r(jnst uulv stiv ui ible m choral writing 
to whieh It w IS believed to give i stoimv and mv sterious ehar- 
actei Jhe (jriater \s( kpi id w is a term used for i line m wine h 
the wild iniisi* vv is prolonged by tlu introduction of a supplc- 
mentarv chon imhus Ihis was nuu h emploved hv Sappho 
ind by \lcveus, as well as m Mtxandinn times hv Cilhmichus 
and Theocritus \rnong the I itms Horu* m imitation of 
Meieus made const int use of ehoriimlm verse Aletrical 
experts distinguish six v ii ictus of it in his Ochs This is an 
example of his grexter aselepud (tW 1 11) — 

111 lu 1 *iuatsuus I scut tufas | (juem inilit, (jium [ tibi 
Fiiuni I Di detlcnnt j Li iitono* | me Babylon|ios 
riiitar|is nunuros | t t nulius ( ipiuqiml crit | pi(i > 

Stu plu|rts hienu^ | stu tiibiiit ( Jiipitir iil'timaiii 
()uac nunc | oppositis | debilitat | pumuilnis | mat*. 

J yrrhc|nuin 

In later times of Rome, both Seneca and Prudentius wrote 
rhonamhir verse with a fair amount of sueitss bw inhume 
even introduced it into English poetiv — 

Lovt whit I ailed tlum to Itivt | hie that was ini*k j lovtl), we 
thought I with love ’ 

What sweet | vision of skip | lur**l tlut aw ly j ilowii fiom the light 
1 aboxt > 

Suih lines as these nuke a brave attempt t*) resuscitate the 
measured sound of the greater asclcpi id T e. t 

CHORICIUS, of Gazi, (neck sophist ind rhetorician, ff*iurishecl 
in the lime of Anastasius I ( \ d 41)1-51^) He w is the pupil 
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of Procopius of Ga7a, who must be distinguished from Procopius 
of Caesarea, the historian A number ol his declamations and 
descriptive treatises have been preserved The declamations, 
which are in man> cases accompanied by cxplanaton commen- 
taries, chieflv con-iist of pancgvrics, funeral orations and the 
stock thcmis of the rhetorical schools The 'hmOaKd/uoi or 
wedding speeches, wishing prospentv to the bride and bride- 
groom, strike out a new Imc Chonems was Uso the author 
of so called ’b/vf/jpao-t/'j, descriptions of works of art after the 
manner of Philostratus Ihe moral maxims, which were a 
constant fcatuic of his writings, wtrt largclv diiwn upon by 
Macarius ( hnsoicphalis, metropolitan of l^hil idclphu (middle 
of the 14th tcntuiv), m lus Rodonia (rose garden), a voluminous 
collection of ethical saMngs The style of (horieius is praised 
by Photius is pure and elegant, but he is censured for lack of 
naturalness A speciil fiatuu of his stvle is the persistent 
avoidance of hiatus, peculiar to what is called the school of 
Ga/a 

Editions In J 1 BoissonadL (1846, suppKmentcd by C Gi lux 
in Revue dt philologit , 1877) ind R ForsUi (1882 18114) see aEo 
C Kirsten, ‘OuKstionis (. lionei inae in linslaut) phtlolot^i^iht 
Abhandlun^en, vii (iS<jl) ind aiticb b\ W Srhmid in UiuK 
Wissowa s Rtaleni'^clopadu 111 2 (1890) On the (. school si.t 
K S( it/, Die Si hide t OH (tazu (I leidi Iber 1802) 

OHORIN, AARON (1766-1844), Hungarian rabbi and pioneer 
of religious reform lie favoured the use of the organ and of 
prayers in the vernacuhr, and was instrumental m founding 
schools on modern lints Chorin was thus regarded is i leader 
of the newtr |udaism He also interested hmisell m public 
affairs , and his son hram i>. w is a Hungarian deputv 

See L Low, Gesammelte Sthn/len, 11 2 <51 

GHORIZONTES (“ separators ’ ), the name givan lo the 
Alexandrian critics who denied the single authorship of the 
Iltad and Odvssiv, and held that the latter poem was the work 
of a lattr poi t FIk most inifiortint of them were the gram 
mirians \eno and Hellanicus Aristarchus was their chief 
opponent (set Homer) 

CHORLEY, HENRY FOTHERGILL (180S-1872). rnglish 
musical critic, one of an old Lancashire familv, began in a 
mere bints ofTite, but soon took to musual journalism He 
began to write fur the llJumieuin m 1830, and remained its 
musical critic for more than i generation , and he also became 
musical critic for TJu Ttma In these positions he bad much 
influence , he had strong views, and was a persistent opponent 
of innovation In iddition to musical criticism, he wrote 
voluminously on liteiaturc and art, besides novels, dramas and 
verse, and vanous librettos and he published sever il books, 
including Modtni German ^fu'irt (1854), Ilandd Studiei, (1859), 
and Thuty Ymrs Mmtial RnoUcctton!, (1862) lie died in 
London on the i6lh of February 1872 

Si e his 4utobtograph\ , Memoir and I ctter;>, edili cl bj II G 
IRwlitt (187J) 

GHORLEY, a market town and municipal Ijorough in the 
Chorley ji irlianu ntary division of Haneashirc Lnglind, on 
the river Y irrow 202 m N \\ bv \\ from London and 22 m 
N W from Mmchcsicr on the I>anc.i^hiit &. \orkshire ind 
I ondon A Norlh-\\ t sti rn railw i) s and the Leeds & 1 ivcrpool 
( inal Pop (1891) 23,087 , (190T) 26,852 The church of St 
Lawrence is of Perpendicular and caihcr date, largely restored , 
It (ontuns fine wcxidwork aid some interesting monuments 
(otton spinning ind the m inufac turo of cotton and muslin 
an e\tensi\tl\ timed on ind there are also iron and bri'-s 
foundries and boiler factories Railw'av -wagon buildiiig is an im- 
portant industry The district eontnns i number of coal-mines 
itul stone (ju irru ^ ( lose to the town is the be lutiful Elizabeth in 

mansion of Aslk \ H dl whuh is slid to have shelteml Oliver 
Cromwell ifUr tlu bittlc ot Preston (1648) The corporation 
consists of a ma\or, b aldermen and 24 tonne illors Area, 3614 
aerts 

CHORLU, Tchorlvu or SeiioRLVu, i town of Europe in 
TurkevG in the vilayet of Adnanople , on tht left bank of the 
Chorhi, a small left-hand tnbutarv of the Figene, 20 m N,E ol 


Rodobto Pop ( 1905) about 12,000, of whom one-half are Greeks 
one-third Turks, and the remainder Armenians and J ews Chorlu 
has a station on the Constant inople-Adnanople branch of the 
Oiicntal railways It manufactures woollen cloth (ihayak) and 
nitive earpet., and exports cerealb, oil-cloth, carpets, cattle, 
poultry, fresh meat, game, fruitb, wint, alcohol, hideb anti 
hones 

CHOROGRAPHY (i) (From the Gr tract of country , 

and y/jd^eie, to write), a description or delineation on a map ol 
a district or tract of country , it ib to be distinguibhcd from 
^‘geography ” and “ topographv which treat of tlu tarlh as a 
whole and of particular placcb r< spectively The w ord is common 
in old geographical treatises, but is now superseded by the 
wider use of ‘ topographv ” (2) (From the Gr dance), 

the irt of dancing, or a system of notation to indicate the steps 
and mov emenls in dancing 

ch6rum, the chief town of a sanj ik of tlu Angora vilavet 
m Asia Minoi, altitude 2300 ft , situated on the tdg,. of a wide 
plain, almost equidistant from Amasia and \ uzgat Pop about 
12,500, including a lew ( hristians Its importance is largely due 
to Its situation on the great trade-route from Kais u u h (Caesarea) 
by \u/git md Mar/ivan to Samsun on the Black Sea It 
corresponds to the ancient / tcJ/t/i/u, which lav 15 m E Fuchiila 
vvis attacked bv the Iluns ad 508, ind bee irne a bish)piie 
at an earlv period and a etntre of icligious enthusiasm, as con- 
t lining the tomb of the revered St Iheodon, who sltw a dragon 
m the vicinitv and be ame one of the grcit wirnor s tints of the 
Greek Cluirth Scmiething of the old cnthusiism seems to h ive 
passtd to the inh ibit tuts of ( lioriim whom most ti iv oilers have 
found bigoted ind fanatical M ihommcdans (see J (i ( Andeison, 
Studia Rout tea, pp 6 ff ) 

CHORUS (Gr xopd^), proptiK a dance, and tspeeiillv the 
sacred dincc, accompinied bv song of ancunt (iitecc it the 
ftsUvals of the gods Hit woid yo/ios seems onginallv to hive 
referred to a dinee in an enelosun , uid is thcrcfoie usuilK 
( onntt t( d with the root appealing in Gr yopTos hedgv endosuK, 
Lat //a/Z/ts, g irtlt n ,md in the Eng “ yaard “ girden and 
‘ garth Of ehoi il diiuts in incicnt Outer other thin those 
in honour of Dionysus we know of the Dintt of the (rine it 
Delos, ttlehiating the (scape ol The sens from tlu lihvimth t)n( 
telling of the struggle of \p()llo and the Pv thon at Deljihi, and 
one in (rete recounting the siving of the nevv-hoin Zeus bv the 
furctes In the chorus sung m honour of Dionvsus the indent 
Greek dl imi had its birth From tint of the wmtei fcstiv il, 
consisting of the i n/ios or hind of revdleis, chanting the 
“ ph illie songs with ribild diiloguc between the k ider and lus 
hand sprang “comedy, while from the dithy riinhie chorus 
of the spring festivil eamt “trigedv ’ For the history of the 
chorus m Greek drama, with the gridual suhordin Uion of the 
lyiu il lo the diamatic side in tr igedy and its tot il dis ippi uan( e 
in tlu middle md new comedy, see Dravia Creek Drama 

The chorus as a factor m dr ima sure ived only in the v arious 
imitations or revivals of the aruient (iretk the itre in other 
languiges A chorus is found in Milton’s Samson Agoni!,li;> 
The Eli7vibcthan dramitists applied the name to i single chu- 
acter employed for the rccitition of prologues or (pilogius 
Apart from the uses of the term in drama, the word “ chorus 
h IS been cmplovcd chiefly in music It is used of anv organize el 
bodv of singers m opera, oratorio, cantata, &e , and, m the form 
“ choir,’ of the trained body of singers of the music il portions of 
a religious s( rvire in a ( ithedi dor church As Tpphe 1 to musu al 
compositions, a “ chorus ’ is i composition written m p iris, each 
to be sung by groups of voices in a large body of singers, ind 
differs from “glee (y?'), where each part is for a single vout 
Ihe word is also used of th it p irt of a song lepcated at the close 
ot each verse, in whuh the ludienee or i bodv of singers inav join 
With the soloDt 

In the early middle ages the name thorns w is given lo a 
nmitiv e bagpipe without u drone The instrument is b( st know n 
y the Latin description contained in the ipocryphil letter of 
St Jerome, ad Dardanum “ Chorus quoque simplex, pdlis cum 
duahiis cicutis aercis, ct per primam inspiritur per seeundam 
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vocem emittit ” Several illuminated Mss ^ from the 9th to the 
iith century give fanciful drawings, accompanied by destripiions 
in barbarous Latin, evidcntlv meant to illustrate those described 
m the letter to Dardanus I he original MS , probably an 
illustrated transcript of this letter, whuh served as a copy for 
the others, was apparently produced at a time when the Roman 
bagpipe M/r/tw/arifl) had fallen into disuse in tommon with 
other musical instruments, and was unknown except to the few 
Ihe Latin description given above is correct and quite unmis- 
takable to any one who knows the primitive form of bagpipe the 
illustr itionsmust therefore represent theeffort of an artist to depict 
an unknown instrument from a dese ription Virdung, Luscmius 
and Praetonus seem to have had aect ss to a MS of the Dirdanus 
letter now lost, and to have reproduced the drawings without 
understanding them In a Mb of the 14th century at the British 
Must urn,- containing a chronic le of the worlds history to the 
dcith of King Ldw ml I , the choius is mentioned and described 
m similar words to those quoted abov e , in the margin is an 
elt mental V sketch of a primitive bagpipe with l)low])ipc and 
elivunter with three holes, but no drone Bagyiipes with drones 
abound on sculptured monuments and in miniatures of that 
century Lcrbcrt gives illustiations of the fantifnl chorus from 
the Dardanus letter uvd of two other instruments of later date , 
one of these represents imusic lan playing the the othci 

the bagpipe known as duvrette in which the whole skin of the 
anirnvl (a kid or pig), with head and feet, has been used for the 
big Ldwird Ruble in his admiral )le work on the musical 
insLrumcnLs in the illumin vied MSS of the middle age s, points out 
that (jcrbert who gives the dates of his two MsS as “ oth end 
C7th centuries, has a singular method of reckoning the date 
of a MS he refcis to the age of a MS xt the lime of writing 
(i8th century), not to the elite it whieli it was produced Ihc 
MS Containing the two figures of musie tuns mentioned above 
instead ol liting ascribed to the 6th ecntuiv, w is six renturus 
old when Gerbert wrote in 1774, and elites therefore from the 
T 2tli eenturv 1 1 is interesting to note th it Gu alelus ( ambre nsis ' 
mentions the choiais as one ol the thice instruments of Wales 
and Seotlind ascribing stipe nor music' il skill to tie latter 
Ilistoiians reeoid that King |ames 1 ol Scotland was lenowned 
foi his skill as i jierlormtr cm various musical instiuments one 
of whuh wis the chorus'' Ihis bears out the triditumal belief 
tint the ba'jnpc had been i SeoUtsii attribute from the e.uliest 
times llu woid chorus ’ occurs once or twice in hrcncli 
mecliev U poems with otlier instruments, but \vilbe»ut indication 
as to llie kind of mstrumenl thus design ited Ihe word was 
proinblv the Prench equivalent tor the Plattr^ptel 

See also G Kestner, Dansis da tuoti'; (pp 200 to 202, pi xv 
No lop aiul Dom I\dro ( eioiK LI MtU pio v mtubtro (>*apKs, 
i()i3) ]i 248 yk s ) 

CHOSE (hr for ‘ thing ”), i term used in English liw in 
elilTerent senses Chosi local is a thing annexed to a pliee, as i 
mill A choi>i transitan is that which is niovtble, and cm be 
cirned from place to place Rut the use of the woid ‘ chose 
in these senses is praetieallv obsolete, and it is now used onl) 
m the phi ».scs chose in action and chose in po\sission A “ chose 
m letion,” sometimes called a chose in suspense, m its moie 
limited ineanmg, denote 1 the light of enforcing by hgil pio- 

* i he Mss aic a psafteriiiiu, uth eentuiy, Hibl piibhqm Angers 

lol 13a bonlogne I’salUtium (^lasscituni, c. ad 1000, MS No *<> 
Bibl piiblujiie For rcpioihictifin of musical instnunenls see 
arrlic'ologtqtic tome iv p ^8 totton MS Tilicrltis C m 

10th to nth centiiiy fol i6b British 'VJiiscum, illiistrat(.d 
in Sluitt s y/ou/rt / «( ( / fi vol ii pis xx anel xm , Ms psiltcr 

oi St Imnurin now in Muiueli St latsbibliotlitK, tliij 14523, lol 
51b, loth CLiituu illustiatid bv Gcibiit, /\ Cantu ct Mice Sacici 
tome n pi xxiu I’an-i Ribl Nat Fonels Latin, 721 1, 10th centun , 
fol 150 and 151a 

^ toltem Mb , \tro ]> 11 f 15a Chfonicon ab cube, coudito ad 
ubituin I ctmefeti I , / ,*07 

'• Du mnsit aliei It/ n I mti umnite in den M intaturm dcs frtlhcrt Mit 
telaltea piiti " 1 he BI isnistrnnunte (I tip/ig, looi) p 7 note 1 

* op ett (1774), toiiu 11 j)l x\v No H, pp 130, 151, 152, and 
pi xvxi No 12 

* Topographia Hibeniuu, e ip \i 

“ Scotuhionuon (roiduu uul Bowci), xw 2S and DalviH 
Muncal Mtntotrs of Scotland, p 47 pis x and xi 
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ceedmgs the payment of a debt, or the obtaining money b\ way 
of damages lor bre leh of contract, or as a recompense for a 
wrong Less accurately, the money itself which could lie 
recovered is frequently termed a chose in action as is also 
sometimes the document evidencing a title to a those m aetioii 
such IS a bond or a policy of insiir nice, though strictly it is onlv 
the right to recover the money whie h can be so termed C hoses 
m action were, before the ) udicature Acts, either le^al or equitable 
Where the those could be recovered onl) hv an action at Ltw 
as a debt (whether arising from contract or tort) it was termed 
a legal chose m action , where the chose was rtcovirable only 
by a suit m equity, as a legacy or money held upon a trust, it 
was termed an equitable chose m action Before the Judu ature 
\ct, a legal chose in action was not assignable, i c the assignee 
could not silt at law in his own name lo this rule there were 
twej exceptions -{i) the crown has alwavs betn able to a'^sign 
choses in action that arc certain, such as an ascertained debt 
but not those that are uncertain (2) assignments valid h) 
operation of 1 ivv ig on marnige, dtatli or bankrupttv Gn 
the other hand, however hv the liw merchant which is part 
of the law of EngLind and whuh disregards the rules of tonunon 
law bills of exch ingt wert freely issigiiable f he t onsecjuem e 
was that, with these and certain slatutor) exceptions (e ? 
actions on policies of insurance), an action on an assigned (hose 
in action must have been brought at law m the name of the 
assignor though the sum recovered belonged in eijuitv to t u 
iss'gnee \ll choses in action being m ci^uitv assignable 
except those which irc altogether incapable ol being assigned 
m pqiiitv the assignee might hive sued in his own name, inakii g 
the .issignor a partv as eo-plamtiff or as defend int The {udu^.- 
turt \(ts mide the distmetion Ixtween legal and equiUible 
(hoses ill action of no importance Ihe |u(hciUire Act of 1873 
s 2S (6) enacted that the legal right to a debt or other legil 
chose in action ( ould be fiassed bv absolute issigninent in 
writing under the hand of the issignor 

( hose in possession is opposed to chose m action, and 
d( notes not oriK tl e light to enjov 01 possess a thing but also 
the actuil or constructive eniovincnt of it ihe posstssion mi\ 
be ibsohitc or qu ilificd It is 'ibsolute when the person is lullv 
ind (onifiletelv the proprietor or owner of the thing, it l 
qualified when he has nut an exclusive right, or not a pir* 
manent nght but i right which ma> some tinii s subsist and at 
other times not subsist as m the case ol animals jerat natutui 
A chose m possession is freely transferable bv dshverv I’lcvi- 
oush to the Married M omen’s Propertv \(t 1882 a wiles 
choscs in possession vested in her husbind immediatclv on hei 
marriage while her choses in aetion did not belong to the huslvind 
until he had reduced them mlo possession, but this difference 
IS now priel cilh obsolete 

CHOSROES, in Middle an(i Modern Persian hho\rau ( with 
a good name ), a v t rv common Persian name borne bv a f imous 
king of the Iranian legend (Kni Khosrau) bv a Parthian king, 
coinmonlv called bv the (mecks Osroes {q v ), and bv the follow mg 
two Sassanid kings 

I ( HOSRuES 1 , ‘the Blessed ’ { imahirvan), 531-579, the 
favourite son and successor of Kavadh I and the most famous 
of the bassanid kings \.t the b^unning ol his reign he eemcluc ed 
an ‘eternal peaie with Llie emperor fustmian who wanted 
to have his hands free foi the conquest of Mm a and SieiK but 
his successes against the \ andals and Goths caused t h osroes 
to begin tht w ir igam m 540 He inv aded “sv ria and e iriicd the 
inhabitants of \ntio(h to his residince when he built for them 
a new citv near Ctesiphon under the n in*e ol Khosiau- Vntioeli 
or t hosio- Vntioch I luring the next v cars he fought suecessfullv 
in I a/iea or Ki/istan(the ancient Lokhis qv) on the Bliek 8ea 
and m Me-opotamn Ihe Romans though led b\ rch^uius 
could do little against him In 54"; m armistice w is coni luded 
but in I izica the w ir went on till 55O At List in 562 a peait 
wis concluded tor 50 yeirs in which the Persians left 1 izist m 
to the Romans and promised not to pcrsciutc the thn^'tiirs, 
if thev did not attempt to make proseptes among the Aira- 
thustiiuis , on the other hand, the Romans had agiin to pav 
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subsidies to Persia Meanwhile in the east the Hephthalites 
had been attacked by the lurks, who now appear for the first 
time m history Chosroes united with them and conquered 
Bactria, while he left the country north of the Oxus to the 
Turks Many other rebellious tribes were subjected About 
570 the dynasts of Yemen, who had been subdued by the Ethi- 
opians of ^xum, applied to Chosroes for help He sent a fleet 
with a small army under Vahri/, who expelled the Ethiopians 
From that time till the conquests of Mahomet, Yemen was 
dependent on Persia, and a Persian governor resided here In 
1571 a new war with Rome broke out about Armenia, in which 
Chosroes conquered the fortress D ira on the P uphrates, im aded 
Syria and Cappadocia, and returned with large boot> During 
the negotiations with the emperor liberius Chosroes died m 
579, and was siu ceeded bv his son Hormizd IV 
Although Chosroes had in the last years of his father extirpated 
the heretical and communistic Persian sect of the Mazdakites (see 
Kavadh) and was a sincere adherent of 7 oroastrian orthodoxy, 
he was not fanatical or prone to persecution He tolerated 
every Christian confession When one of his sons had rebelled 
about 550 and was taken prisoner, he did not execute him , nor 
did he punish the Christians who had supported him He 
introduced a rational system of taxation, based upon a survey 
of 1 inded possessions, which his father had begun, and tried m 
every way to increase the welfare and the revenues of his empire 
In Babylonia he built or restored the canals His army was 
m discipline decidedly superior to the Romans, and apparently 
was well paid He was also interested in literature and philo- 
sophical discussions Under his reign chess was introduced 
from India, and the famous book of KaliKh and Dimnah was 
translated He thus became renowned as a wise prince When 
Justinian in ^29 closed the university of Athens the last seat of 
paganism in the Roman empire, the last seven teachers of 
Neoplatonism emigrated to Persia But they soon found out 
that neither C hosroes nor his state corresponded to the Platonic 
ideal, and Chosroes, in his treaty with Justinian, stipulated 
that they should return unmolested 
2 Chosroes II , “ the Victorious ’ {Pawez), son of Hormizd 
IV , grindson of Chosroes 1 , 590-628 He was raised to the 
throne by the magnates who h id rebelled against Hormizd IV 
in 590, and soon after his father was blinded and killed But at 
the same time the general Bahram Chobin had proclaimed 
himself king, and Chosroes II was not able to maintain himself 
The war with the Romans, which had begun in 571, had not 
yet come to an end Chosroes fled to Syria, and persuaded the 
emperor Maurice {qv) to send help Many leading men and 
part of the troops acknowledged Chosroes, and in 591 he was 
brought back to Ctcsiphon Bahram Chobin was beaten and 
fled to the Turks, among whom he was murdered Peace with 
Rome was then concluded Maurice made no use of his advan- 
tage , he merely restored the former frontier and abolished the 
subsidies which had formerly been paid to the Persians C hosroes 
II was much inferior to his grandfather He was haughty and 
cruel, rapacious and given to luxur> , he was neither a general 
nor an administrator At the beginning of his reign he favoured 
the Christians , but when in 602 Maurice had been murdered 
by Phocas, he began war with Rome to avenge his death His 
armies plundered Syria and Asia Minor, and in 608 advanced 
to Chalcedon In 615 and 614 Damascus and Jerusalem were 
taken by the general Shahrbaraz, and the Holy Cross was carried 
away m triumph Soon after, even Egypt was conquered 
The Romans could offer but little resistance, as they were torn 
by internal dissensions, and pressed by the \vars and Slavs 
At last, in 622, the emperor Herachus (who had succeeded 
Phocas in 6io) was able to take the field In 624 he advanced 
into northern Media, where he destroved the great fire-temple 
of Ciandzak (Gazaca) , m 626 he fought in I azistan (Colchis), 
while Shahrbaraz advanced to Chalcedon, and tried m vain, 
united with the Avars, to conquer Constantinople In 627 
Herachus defeated the Persian army at Nineveh and advanced 
towards ( tesiphon Chosroes fled from his favourite residence, 
Dastagerd (near Bagdad), without offering resistance, and as 


his despotism and indolence had roused opposition everywhere, 
his eldest son, Kavadh II , whom he had imprisoned, was set 
free by some of the leading men and proclaimed king Four 
days afterwards, Chosroes was murdered in his palace (February 
628) Meanwhile, Herachus returned in triumph to Constanti- 
nople, in 629 the Cross was given back to him and Egypt evacu- 
ated, while the Persian empire, from the apparent greatness 
which it had reached ten years ago, sank into hopeless anarchy 
SecPLUsiA Anoient History tor tlie Roman wars see authontu s 
quoted under Maurice and Heraclius (Ed M ) 

CHOTA (or Chutia) NAGPUR, a division of British India 
m Bengal, consisting of five British districts and two feudatory 
states It is a hill), forest-clad phtcau, inhabited mostly by 
aboriginal races, between the basins of the bone, the Ganges 
and the M ihanadi The five British districts are Hazaribagh, 
Ranchi, Palamau Manbhum and Sin hbhum The total 
area of the British districts is 27,101 sq m The population in 
1901 was 4,900,429 The tributary stales are noticed separately 
below Ihe Chota Nagpur plateau is an offshoot of the great 
Vindhyan range, and its mean elevation is upwards of 2000 ft 
above the sea-level In the W it rises to 3600 ft , and to the E 
and S Its lower steppe, from 800 to 1000 ft in elevation, com- 
prises a great portion of the Manbhum and Singhbhum districts 
Ihe whole is about 14,000 sq m in extent, and forms the source 
of the Barakhar, Damodar, Kasai, Subanrekha, Baitarani, 
Brahmani, Ib and other rivers Sal forests abound The 
principal jungle products are timber, various kinds of medicinal 
fruits and herbs, lac, tussur silk xnd mahud flowers, which arc 
used as food by the wild tribes and also distilled into a strong 
countr)' iKjuor Coal exists in large quantities, and is worked 
m the Jherria, Hazinbigh, Gindih and Gobindpur districts 
The chief workings are at Jherria whuh were started in 1893, 
and have developed into one of the largest coal-fields in India 
I’ormerly gold was washed from the sands in the bed of the 
subanrekha river, but the operations are now almost wholly 
abandoned Iron-ores abound, together with good building 
stone The indigenous inhabit xnts consist of non-Aryan tribes 
who were driven from the phins bv the Hindus and tc ok refuge 
in the mountain fastnesses of the Chota Nagpur phteau ihe 
piituipil ot them are Kols, Santals, Oraons Dhangars, Mundas 
and Bhumij These tribes were formerly turbulent, and a source 
of trouble to the Mahommedan governors of Bengal and Behar, 
nut the introduction of British rule has secured peace and 
veiurit), and the aboriginal races of Chota Nagpur arc now 
pcx<eful and orderly subjects The principal ^igric ultural 
pioduds are rice, Indian corn, pulses, oil-seeds and potatoes 
A small quantity of tea is grown in Hazaribagh and Ranchi 
districts Lac and tussur silk-cloth are largcU manufactured 
The climate of Chota Nagpur is dry and health) The Jherria 
extension branch of the Fast India railwa) runs to Katrasgarh, 
while the Bengal-Nagpur railway also serves the division 

Ihe Chota Nagpur States were formerly mm in numbir 
But the five states of Chang Rhakar Korea, Sirguja, I daipur 
and Jashpur were transferred from Bengal to the Central Pro- 
vinces in October 1905, and the two Uriya-spcaking states of 
Gangpur and Bonai were attached to the Orissi rnbutarv 
States There now remain, therefore, only the two st ites of 
Kharsawan and Saraikela At the decline of the Mahratta 
power in the early part of the 19th century, the Chota Nagpur 
states came under British protection Before the rise of the 
British power in India their chiefs exercised almost absolute 
soveicignty in their resiacctivc territories 
See r B Biadlcy Birt, Chota Nagpore (1903) 

CHOUANS (a Bas-Breton word signifying screech-owls), the 
name applied to smugglers and dealers m contraband salt, who 
rose m insurrection in the west of Frince at the time of the 
Revolution and joined the royalists of I a Vendee It has been 
suggested that the name arose from the cry they used when 
approaching their nocturnal rendezvous , but it is more probable 
that It was derived from a nickname applied to their leader Jean 
Cottereau (1767-1794) Originally a contraband manufacturer 
of salt, Cottereau along with his brothers had several times been 
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condemned and served sentence , but the Revolution, by 
destroying the inland customs, ruined his trade On the 15th 
of August 1792, he led a band of peasants to prevent the departure 
of the volunteers of St Ouen, near Laval, and retired to the wood 
of Misdon, where they lived in huts and subterranean ehambers 
TheChouans then waged ague rnlla warfare against the republicans 
and, sustained by the royalists and from abroad, carried on their 
assassinations and biigandage with success From Lower Maine 
the insurrection soon spread to Brittany, and throughout the 
west of France In 1793 Cottercau came to Laval with some 
500 men , the band grew rapidly and swelled into a considerable 
armv, which assumed the n irne of 1 a Petite Vendee But after 
the dinsive defevts at Lc M ms and Savenay, tottereau retiicd 
again to his old haunts in the wood of Misdon, and resumed his 
old coursi of guerrilla warfaic Misfortunes here increased upon 
him, until he fell into an ambuscade and was mortally wounded 
He died among his followers m February 1794 Cottereau’s 
brothers also perished m the war, with the exception of Rene, 
who lived until 1846 Royalist authors hwc made of Cottereau 
a hero and martyr, titles to whirh his claim is not established 
After the death of Cottereau, the chief leaders of the Chouans 
were Georgt s ( adoudal (^/ v ) and a man who went by the n ime 
of Jamhe d’Argent For several months the thouans continued 
their petty warfare, which was disgraced by many acts of ferocity 
md rapine , m August 1795 they dispersed , but they were 
,^uilty of several conspiracies up to 18115 (Sec also ) 

isce the 'utules in la hiiolnUon /noifaist, \ol 20 La Lhaitunncrie 
dan^ la Mandu %ol 3.., la ( luiuanncne dam II are \ol jo, 
La Lhoaanneut dans le Morbihan {iygj-i7Q4) Sarot I es Trihunaii\ 
rtpK.Su/s ordinattes dt la Mam he en matidte pohtu/He pendant la 
premihc Rhiolution (Pans, 1881), 4 vols Ih dt Closmach ux, 
Qutbernn (/79J), £mi^r/s et Chouans, commissions milttanes, tnltno 
gallons et jugements (Pins, 180S), the onlv duthonty on the celt 
hiatid atfeir of Ouibcion L Diudtt, La Pdiu tt Us Chouans dans 
It, ConsuUit et 1 1 tnpin j'loo /i/j (Pans, 1805) Mso the uorks 
of Ch L C hc'i-^m mcntioiud undtr Vi ndlI' 

CHRESMOGRAPHION (from Gr xpiurpo^, oracle, and ypa^xu, 
to write), an architectural term sometimes given to the eh imlier 
between the prunaos and the eella in Greek temples where or icles 
were delivered 

CHRESTIEN, FLORENT (1541 1^96), hrench sitirist and 
1 itm i)o(t, the son of (riiillaume ( hrestien, an eminent I'rench 
pli\ sici in and writer on jibysiologv , w is born at Orleans on the 
26th of J inuary 15^1 A pupil of Ilenri Lstienni, the Hellenist 
at an early ige he w is appointed tutor to Henrv of Navarre, 
afterwards Henrv 1 \ ,\vho mule him his hhrvnin Brought up 
as i Calv mist, he liei ame a convert to ( atholii ism He w as the 
author of many good translations from the (ircek into Latin 
verst, — amongst others, of vcisions of the Hiro and Leander 
attributed to Musaeus, and of many epigrams from the Anthology 
In his tr insl.itinns into hrcnih among which arc remarked those 
of Buchanan’s Jephihi (1^67), and of Oppian De I tnatione 
(157 s), he IS not so happy , being rathei to be praised for fidehtv 
to his origin.il than for exie Hence of stvle His principal claim 
to a plate among memorable situists is as one of the authors 
of tht Saivre Memppei, the f unous pisijuiiiadc in the interest of 
his old pupil, Heniv I\ , m which the harangue put into the 
mouth of Cardinal de Ptl\£ is usiullv attributed to him He 
died on the 3rd of Oe tuber 1596 at Vendome 

CHRMlTIEN(or ( REsiiEN),DETROYES,anativeof Champagne, 
and the most famous of French mediev al poets I nfortunately'^ 
we h.ive few e\.act det uls as to his life, and opinion differs as to 
tlu precise d ites to be assigned to his pot ms e know that he 
wrote the Chevalier de la Charreite at the command of Mane, 
countess of Champagne (the daughter of I ouis VII and Eleanor, 
who married the ctnint of Ch ampagne in 1 164), and Le Conte del 
Graal or Perttval for Philip, eount of Idanders, who died of the 
plague before Acre in 1191 Ihis prince was guardian to the 
young king Hhilip Augustus, and held the rtgenev from it8o to 
11S2 As ( hretien refers to the story of the Cirail as the best tale 
told an corl roial, it seems very probable that it was composed 
during the period of the count’s regency It was left unfinished, 
and added to at divers times by at least three writers Wauehier 
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de Denain, Gerbcrt de Montreuil and Manessier The second of 
these states definitely that Chretien died before he could finish 
his poem Probably the period of his literary^ activity lies 
between the dates 1150 and 1182, when his patron. Count 
Philip, fell into disgrace at court The extant poems of ( hretien 
dc iroyes, in their chronological order are, et i.nide, Cities, 

J e Chevalier de la Charretle (or Lancelot), 1 e Chevalier an I ton (or 
Yvain), and Le Conte del Graal (Perceval), all dealing with 
Arthurian legend Besides these he states in the opening lines of 
Cligh tliat he had composed a Tristan (of which so far no trace 
has been found), and had made certain translations from Ovid’s 
4 rs Amalorta and Metamorphoses A portion of the 1 ist has been 
found by Gaston Pans included m the translation of Ov id made 
by Chretien Legouais There exists also a proem, Guillaume 
d' ingleterre, purporting to be by Chretien but the authorship is a 
matter of debate Professor huerster claims it as genuine, and 
includes it in his edition of the poems, but Gaston Pans never 
accepted it 

( hretien’s poems enjoved widcsprcatl favour, and of the three 
most popular (Erec, Yvain and Perceval) there exist old Norse 
translations, while the two first were admirablv rendered into 
(icrman by Hartmann von Aue Ihere is an English translation 
of the Yvain, 1 utain and Gan am, a.r\d there are \\elsh versions of 
all three stones, though their exact relation to the hrench has not 
been determined Chretien’s style is easy and graceful, such as 
might be expected from a court poet , he is analv tical but not 
dramatic , in depth of thought and power of characterization he 
IS decidedly inferior to W olfram von Eschenbach, and as a poet he 
is probablv to be ranked below Ihomas, the author of the 
Tristan, and the translator of Thomas, Gottfried vmn Strasshurg 
Much that has been claimed as characteristic of his work has been 
shown by M Willmotte to he merely reproductions of literarv 
conceits employed bv his predecessors , in the words of a recent 
writer, M Bcdier, Chretien semble moms avoir ^te un createur 
epKjue cju un habile arrangeui ’ The special interest of his poems 
lies in the problems surrounding their origin So far as the Mbs 
are concerned thev are the earliest /irtluinan romances we 
possess Did Chretien invent the genre, or did he simplv turn to 
a< count the work of earlier, and less favoured, poets ^ Round 
this point the battle still rages hotlv, and though the extensiv e 
el unis made bv the enthusiastic editor of his worles are graduallv 
V lelding to the force of critical inv estigation, it cannot be said that 
the question is m any way settled (see Arthuriw Lfgext)) 

Chictun s pot ms except tlu Percei al , h-w l been cnlicillv iditcci 
by Profcbbor Poerstcr (4 vols ) There is no t asil\ laailablt, idition 
ol the Peiata/, which was pnnttd fiorn the Moni MS bv M Pot\m 
(6 vols 1806-1871), but l^ ditticult to procure hot \uain and 
(rtiwain ste the edition bv Sthltich (1887) The Citrman vci^ions are 
in Deutsthe Classiker des Mittelalters, ibHS (Iwetn), 1803 (Erec) the 
Wtlsh, in Ladv Ch ulottcGiust s translation ol the Mabinogton \>s\\\t 
i<)o.) Scandal IV 1 in translations, cd E Kolbmg {1872) Torgtntril 
ciilKisni Sit W illiTiotU L Li oluhon du roman fuineats au\ en >ons 
de //so ( loop , also Legend of Si> Lancelot and Legend of '^ir Pen 1 a! 
(( riinm I ibrara) and M Borodine, La Femme et I amour au \IP 
Slide d apris les pohnes de C/nihen de Trems (lyog) 

CHRISM (through 1 at cliiisma, kom Gt \pnTfia, an anointing 
substance, lo anoint through a Romanic form cresma 

conus tlu Fr ireme, and Lng ‘ cream ”), a mixture of olive oil 
and halm, used for anointing m the Roman Catholic church in 
baptism, confirmation and ordination, and m the consecrating 
and blessing of altars chalices, baptismal w ater Ac The 
consecration of the chrism ’ is performed bv a bishop and 
sinci the sth centurv has taken place on Maundv lluirsdav In 
the Orthodox ( hurch the chrism contains besides olive oil, manv 
preuous spices and perfumes, and is known as “ muron or 
‘ mv ron ’ The word is sometimes used looseh for the unmixcd 
olive oil used m the sacrament of extreme unction ilu 
“ Chnsom or“ehrvsom a v anant of “ chrism, lingthentd 
through pronunciation, is a white cloth with which tlu h< ad of a 
newlv baptized child was covered to prevent the holv oil from 
being rubbed off If the babv died w ithm a month of its bapiimi. 
It w IS shrouded in its chrisom , othcrwisi tht cloth or its v due 
was given to the church as an offering by the motlur at her 
ihurthmg Children dving within the month wire called 
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“ chrisom-children or “ chrisom!>, ’ and up to 1726 such entries 
occur in bills of mortality The word was also used generally for 
a VI ly young and innocent child, tlius bhaktspeare, Henry V , 11 
3, says of Falstaff A’ m idc a 6ner end and went away an it had 
been any Chnsom Child ” 

CHRIST (Gr Xpio-ros, Anomted), the official title given in the 
New Testament to Jesus of Nazareth, equivalent to the Hebrew 
Mesnah See Jesus Christ , Messiah, Chrishanity 
CHRIST, WILHELM VON (1831-1906), (,erman classical 
scholar, was born in Cieisenheim in Hesse-Nassau on the 2nd of 
August 1831 From 183 1 till i860 he taught m tlie Mavimili uis- 
gymnasium at Munich, and in 1861 was apiwinted professor of 
classical philology in the university His most impiortant works 
are his Gtichuhie tier grte(hi<:chen Lileratur {^t\\ ed , 1908 f ), a 
histoiy of Greek literature down to the time of Justinian, one of 
the best works on the subjei t , Metnh dtr Grtechtn und Romer 
(1879), editions of Ihndar (1887), of the Poilica (1878) and 
Melaphyitica lA \rislollc Iliad His contributions 

to the Sitzungsberuhte and Abhandliingen of the Bavaiian 
Academy of Sciences are particularly valuable 
bee O Ciusius, GcdaUttnisft^du (Munich, 1007) 
CHRISTADELPHIANS (X/.t-rroG «8eA</>oi, ‘ brothers of 

Christ”) sometimes also called Ihomasites, a community 
founded in 1848 by John Fhomas (1805-1871), who, after 
studying medicine m London, migrated to Brooklvn, N \ , L b A 
Ilicrc h(. at first joined the ‘ Campbellites, but afterwards 
struc k out indcpcndentlv , pn ac hing largi ly up in the ipplii ation 
of Hebrew propheev and ot the b lok ol i<.e^ elation to ^.urrent and 
future events Both ui America and in (ireat Biitam he gathered 
a number of adherents, and tormed a community whuh has 
extended to several Lnglish-speaking eountries It eonsists of 
exclusive eecLsias, with neither ministry nor org-ini/Aition 
The members meet on Sundays to break bread ’ and clis< uss 
the Bible fheir theolog)- la strongly millen irian, centering m 
tue hope of a world-wide theocracy with its seat at Jerusalem 
Holding a doctiine of ‘conditional inmiortdity,” they believe 
that they alone have the true exegesis of Sciipture, and that the 
‘ liith ol ( hnsUndom is compounded of the fiblcs predicted 
by Paul ’ No st itisties of the community are pubhshi cl it prob- 
ably numbers from two to tlint thoiis,.ind membtrs A monthly 
magizine, Ihe C/insladilphuw, is pulilished m Birmingham 
beo K KoLicrts, Dr Thomas, kts I ife and Work {1884) 
CHRISTCHURCH, i municipal and parliament try borough of 
Hampshire, England, at the conffuence of the rivers Avon and 
Stour, 1^ m from the sea, and 104 m S \V by W from London 
by the London & South WesU m railway Pop (1901) 4204 
It is famous for its m ignificcnt priory church of the Holy Irinitv 
The church is cruciform, lacking a central tower, but having a 
Perpendicular tower at the west end Ihe nave and transf'jits 
are pnncip dly Nomi in, and very line , the choir is Perpendicular 
Early English additions appear in the nave, clerestory and 
elsewhere, and the rood-screen is of ornate Decorated workman- 
ship Other noteworth) featuies are the Norman turret at the 
north-cast angle of the north transept, covend with arcading 
and other ornament, the beautiful reredos, similar to thit m 
Wm( Hester (athedral, and seviral interesting monuments, 
among which is one to the poet '^hcllcv Onlv fragments remiui 
of the old castle, but an interestmg rum adjoins it known as the 
Norman House, apparently dating from the later p<irt of the 
1 3 th centurv Hosiery, and chains for clocks and watches arc 
manufactured, and the salmon fishery is valuable Ihere is a 
small harbour, but it is dry at low w iter I lie jiarliami ntary 
borough, returning one member, mcludes the town of Bourne- 
mouth Ihe municipal borough »s under a mavor, 4 aldermen 
and 12 councillors Arei, 832 acres 

Chnstchurch is nuntiomd in baxon documents under tlu 
name of Iweotntam or rweonoeteam, which long survived in 
the form ChnsLchureh iwineham In 901 it was seized by 
Adhtlwald, but was rt captured hv Edward the Elder In the 
Domesdav Survey, under the num of Ihumam, it appiears as a 
royal manor, comprising a mill and pan of the king’s forest. 
Its value since the time of Edward the Conftssor had decreased 


by almost one-half Henry I granted Chnstchurch to Richard 
de Redv ers, w ho erected the castle 1 he first charter was granted 
by Baldwin earl of Exeter m the 12th centuiy , it exempted 
the burgesses from certain tolls and customs, including the tolls 
on salt within the borough, and the custody of thieves Ihe 
2nd Earl Baldwin granted to the burgesses the tolls of the fair 
at bt Faith and common of pasture m certain meads 1 he above 
charters were confirmed by Fdward II , Henry \ II and Eliza- 
beth ihe Holy Trinity f ur is mentioned in 1226 Christchurch 
was governed by a bailiff m the 13th century, and was not 
incorporated till 1670, when the government was vested in a 
mayor and 24 capital burgesses, but this charter was shortly 
abandoned Ihe borough was summoned to bind representatives 
to jMrliament m 1307 and 1308, but no returns are registered 
until 1572, from which date it was represented by two members 
until the Reform Act of 1832 reduced the number to one Hie 
sceulir canons of the church of Holy Innity held valuable 
possessions in Hampshire at the time of Edward the Conftssor, 
including a portion of Chnstchurch, and in 1 1 so the establishment 
was constituted a priorv of regular canons of bt Augustine 
Baldwin de Redvers (onhrmed the canons in their right to the 
first silmon cT,ne;ht every yeir and the tolls of Irinitv fnr Ihe 
pnory, which att lined to such fame that its nvme of ( hnstchurch 
finally replaced the older name of Iwineham, was dissolved in 
IS39 

bee Vtclorta County History Hampshire Binjamin Fericv, 
dntiqmtus of the Pnory of Chnskhtinh, 2nd tditioii, itviscd Ijy 
J Button (London, 1841) 

CHRISTCHURCH, u city ntor the east (oast of South Island, 

I New Zealand, to the north of lUnks rcninsuU in Sclwvn county, 
the capital of the provincnl district of L inttrhurv ind the scat 
: of a bishop Pop (1906) 49928, including suburbs, 67,878 
It stands upon the great t anterbury pi iin, whu h hcie is a dead 
level, though the monotony ot the site has been much lelicvtd bv 
extensive plant itions ot 1 nghsh ind Vu^trilnn tr,.es \ buk 
ground is supplied by the distint mountains to the west, and 1)\ 
the nearer lulls to the ouuth Ihe smill river \von winds 
through the city, pleasantly bordered by terraces and gardens 
The wide slice ts cross one another for the most part at ughl 
angles The predommincc of stone and brick as bnildiPf 
materials, the dominating cathedral spire, and the well-pl inlecl 
parks, avenues and private gardens, iccill the aspect of vn 
English residential town Christehuieh is rnunlv dependent on 
the rich agricultural district which surrounds it, the plain being 
mainly devoted to cereals and grazing Wool is exLensivelv 
workecj, and meat is frozen for export Railways connect with 
tulverden to the north and with Dunedin and the south eejast, 
with miny branches tlirough the igruultural districts, also 
with Lyttelton the port of Lhristc hureh, 8 m b f Iheic aie 
tramways in the city, and to New Brighton, a seaside suburl), 
and other residential quarters The primipal public buildings 
arc the government builclmgs and the museum, with its line 
collection of remams of the extinct bird, moa The eathedial 
IS the best m New Zealand, built from designs of bir (1 Gilbert 
Scott m Early English style, with a tower and spire 240 ft high 
Among educational foundations art f interburv^ College (tor 
classics, science, engineering, tVe ), Christs College (mainly 
thcologu il) ancl grimrnar sehool, and a school of art Ihere 
is a Roman Catholic pro-cathedral attached to a convent of the 
Sacred Heart A large extent ol open ground, to the west of the 
town, finely planted, and traversed by the river, comprises 
Hagley Park, recreation grounds, the t/overnmeut Domain 
ane] the grounds eif the Aeeliinati/ation Society, with lish-poiuls 
ind a small zuologicil gireien The foundation of ( hiistchureh 
is eonneeted with the so-called “ Canterbury Pilgrims, who 
settled in this district in 1850 Lyttelton was the original 
settlement, but Christchurch came into existence in 1831, and 
IS thus the latest of the settlements of the colony Jt be c une a 
municipality in 1862 In 1903 sevc r il populous suburban 
boroughs were amalgamated with the city 

CHRISTIAN IL (1481-1359), king of Denmark, Norway and 
Sweden, son of Jolm (Hans) end Christina ol Saxony, was 
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born at Nyborg castle m 1481, and succeeded his father as king I 
of Denmark and Norway in 1513 As viceroy of Norway (1506- 
he had already displayed a singular capacity for ruling 
under exceptionally difficult circumstam es Patriotism, insight, 
courage, statesmanship, energy,- - these great qualities were 
indisputably his , but unfortunately they were vitiated by 
obstinacy, suspicion and a sulky craftiness, beneath which 
simmered a very volcano of revengeful cruelly AnoUicr 
peculiarity, more fatal to him in that aristocratic age than any 
other, was his fondness for the common people, which was 
increased b> his passion for a pretty Dutch girl, named Dyveke, 
who hecan.' his nustnss in 1507 or 1509 

Christians succession to the throne was confirmed at the 
Htrredag, or assemblv of notables from the thrte northern king- 
doms, which met it Copi nhagen in i S13 1 he nobles and e lcrg\ 

of all thue kingdoms rcgarcled with grave misgivings a ruler 
who had already shfiwn m Norway that he was not afraid of 
eufoning his aulhonty to the ulteunost The Rig'<raads of 
Denmark and Nnrw i) insisted, in the haandjueUmrig or charter 
extoiUd from the king, that the erovsns of both kingdoms were 
elective and not herecUtiry, providing explicitly igunst anv 
transgression of the charter bv the king, and exprcsslv reseremg 
lu themsehes a free ( lioicc eif Christian’s successor after his 
(hatli Hut the Swedisli delegates could not be pre\ ailed upon 
to accept (hnstian as king at a’l “ We have, ’ the) said, ‘ the 
( hoiec between peice at home and strife luie,or peace luuc and 
civil war at home, and wt prefer the former A decision as 
to the Swedish succession was therefore postponed On the 
12th of Vugust ic;i5 thristiin maiTicd Isabella of Hurguiviv 
the grind daughter of the empereir M iximilian Hut he would 
not give up his liaison with Dvseke, and it was onh the death 
()1 the unfortunate gitl in 15x7, under suspicious cireumst inecs, 
that prevented scrums complications with the emperor (harks 
V C hri'-tian ree c nged hmisi If bv e\c c uting the magnate loil>en 
()\e, who, on \ei\ ctedilaliU evidence, was supposed to have 
been Dvvekes murderer, despite the strenuous opposition of 
Oxe s fellow-peers , and heneefurth the king lost no opportunitv 
of depressing the nubihtv end raising plcbeuns to power Ihs 
duel counsellor w is Dvveke s mother Sigluit a born admuii 
strator and a lomintrcul genius of the hrst ordci (.hrwtun 
first apyiointed her eontrollf r of tlie bound lolls, and ultimateb 
( ouimiitc d to her the whole charge of the finances A bourgeoise 
herself It w vs Sigl^riL s constant police to elevate and extend 
th' influence of the middle tlisscs bhe soon became the soul 
ol i middle-class innei council, which compc ted with the Rig'^raad 
Itself 1 he palric 1 uis naturilK resented their supersession and 
neirh cverv unpopular measure w is attributed to the inHuenee 
of the foul-mouthed Dutch sorceress who huh bewitched 
the king ’ 

Meanwhile ( hnstian was preptnng for the inevitable war with 
Swe^den, where the patriotic partv, headed by the freeh elected 
governor Sten Sturt the younger, stood face to faex; with the 
plulo-Danishpirty under Archbishop (justavais Irolle thrislian, 
who had alre idy taken measures to isoUte Swede n politic illv, 
hastened to the relief of the archbishop, who was beleagureel 
in his fortress of Stake, but was defeated bv sture and his peasant 
levies at Vedh and forced to return to Dtnin.irk A seiond 
ittempt to subdue Sweden in was also frustrated bv bture s 
victory at Brankyrka A third attempt made in 1^20 with a 
Urge army of French, Gennan and bcottisli mercenaries proved 
successful Sture was mortally wounded at the battle of Hor- 
gcruncl, on the leyih ol januai v, and the Danish anny, unopposed, 
was approaching Lpsili, where the members of the Swedish 
Rtk'^rad had alre ad) assembled The senators consented to 
render homage to t hrbtian on condition that he give a full 
inelemnit) tor the past and a guarantee that Sweden should lx 
luled ae cording to Swedish laws ind custom , and a convenlum 
to tills effect was confirmed by the king and the Danish Rigiraad 
on the 31st of March But bture’s widow, Dame Christina 
(/> liens tjerna, still held out stoutlv at Stockholm, and the 
pexsintry of central Sweden, stimulated by her patriotism, 
flew to arms, defeated the Danish invaders at Balundsas (March 
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19th), and were only with the utmost diltn ultv flnall) defeated 
at the bloody battle of Ipsala (Good knda), April 6th) In 
May the Danish fleet arrived and Stockholm w is invested bv 
land and sea , but Dame (Amstina resisted valiantly for four 
months longer, and took care, when she surrendered on the 7th 
of September, to exact beforehand an amnestv of the most 
explicit and absolute character Gn the ist of November the 
representatives of the nation swore feahv to Christian a 
hereditary king of Sweden, though the law of tlu land distinctK 
provided tliat the Swedish crown should be cketive On th( 
4lh of November he was anointed b\ (justav us Trolk in Stock 
holm eatheeiral, and took the usual oath to rule the realn 
through native-born Swedes alone, according to prescription 
The next three days were given up to banqueting, but on tlu 
7 th of November ‘‘an enl< rtainim nt of another sort began 
On the evening of that dav ( hristun summoned his eaptains 
to a private conferenee at the palaee the nsult of which w 
quicklv apparent for at dusk a bind of Danish soldiers, with 
lanterns and torches, broke into the greit hdl and carried off 
several carefullv selected persons B\ 10 odock the same 
evening tfie remainder ot the kings guests were safcK under 
lock and kes iVil tht'-e persons had previuusK been marked 
down on Archbishop Irulk’s proscnjition list <Jn the following 
dav a council, presided over bv Trollc, sokinnh pronounced 
judgment of death on the proscribed, as minifist heretics 
At 12 ockxk that night the pitriutii bishops of Skara ind 
btrangiuis were led out into tlu greet square and behi idid 
fourteen nobh men, three buigornasteis fourteen lown-couneillors 
and ibout twentv common eiti/ens of Stockholm were thm 
drowned or decapitated The executions eontinucd throughout 
the following dav , m ill, about eighty two peujik arc slid to 
have been thus murden d \Ioreo\ e r, C hristun rev e nged hirnsell 
upontliedcad is we 11 as upon tlu living for Sten ^turf’s bodv was 
dug up and burnt, as well as the hodv of his little child Dame 
tnristini indminv olhernobU SwcU^h 1 u!u s we re sent pi isoner- 
to Denmark It has well bnn said that the manner of this 
itroeious deed (the Stockholm Missure as it is gcnerallv 
called) was even more ektestabk than the deed uself Chiistian 
suppressed his politic il opponc nts iindc r the pre ten* t of defending 
an c<eksusiK il svxlem which m his heart he dcspistd hvtn 
when It became neccssaiv to make excuses foi his crime we see 
the same double-mindc dness Thus while m a protlam ition 
to the Swedish people he rcjircsented the iriissirri as a me isure* 
ntcessarv to avoid a pqml interdict in his aywlogv to the jiope 
lor the decapitation of the innocent bishops he described it as m 
unauthorued act ot vengeance on the p irt of his own people 

It was with Ills brain teeming with gre it dc signs that ( hnstian 
II returned to his native kingdom 1 hat the welfare of his 
dominions was dear to him there can be no doubt Inhuman is 
he could be in his wrath in principle he was as much a humanist 
as anv ot his most enlightened conttinporarus But he would 
do things his own wev and dc'cplv distrusting the Danish 
nobles with whom he shared his powers ht sought helpers fiom 
among the wtulthv and practical middle classes of Flanders 
In June 1*^21 he paid a sudden visit to the Low ( ountnes ind 
rem lined there tor some months He visited most of the 1 irgc 
cities, took mto lies scrv.ee mam blemish artisans md mule 
the ixrsonal accjuamtance of (Juentin Matsvs and Alhnchi 
Durci the laltci of whom painted his porti.ut Christian also 
enUrtumed Lnsmus with whom he ciiscusstd the Reformation 
and let full the charac teristn expression Mild nua'-uros au ol 
no use the remedies that give the whole bodv a good sinking 
are the best and surest 

Never hid King Christian seemed so powerful .as on his return 
to Denmark on the sth ot September i:;2i and with the rein 
lidenci of slicngth he lU once prone dtd uekksslv to in uigi rate 
the most sweeping reforms Soon alter his return lu issunl lus 
great Laudelove, or Code of Laws For tlie most part this is 
founded on Dutih models, ind testifies in a high degree to the 
kings progressive aims Provision w is made for the iHtlct 
education ot the low er, and the restric tu n ot tlx nohti* <il mfliii nec 
of tht higher clergv there were stem prohibitions igun t 
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wreckers and “ the evil and unchristian practice of selling 
peasants as if they were brute beasts ” , the old trade gilds were 
retained, but the rules of admittance thereto made easier, and 
trade combinations of the richer burghers, to the detriment of 
the smaller tradesmen, were sternly forbidden Unfortunately 
these reforms, excellent in themselves, suggested the standpoint 
not of an elected ruler, but of a monarch by right divine Some 
of them were even in direct contravention of the charter , ind 
the old Scandinavian spirit of independence was deeply wounded 
b> the preference given to the Dutch Sweden too was now m 
open revolt , and both Norway and Denmark were taxed to 
the uttermost to ruse an armv for the subjection of the sister 
kingdom l-oreign ( omplications were now superadded to these 
domestic troubles With the laudable object of releasing Danish 
trade from the grinding yoke of the Hansa and making Copen- 
higcn the great emporium of the north, Christian had arbitrarily 
raised the Sound tolls and seized a number of Dutch ships which 
presumed to ev ade th( tax Thus his relations with the Nether- 
lands were strained, while with Lubeck and her allies he was 
openly at war Finally Jutland rose against him, renounced its 
allegiance and offered the Danish crown to Duke Frederick of 
Holstein (January 20th, 1523) So overwhelming did Christian’s 
difluultics appear th it he took ship to seek help abroad, and on 
May 1st landed at Vecre in Zealand F ight years later (October 
24th, I'j'ji) he attempted to recover his kingdoms, but a tempest 
scattered his fleet off the Norwegian coast, and on the ist of July 
1532, by the convention of Oslo, he surrendered to his rival, 
King Frederick, and for the next 27 years was kept in solitary 
confinement, first in the Blue Tower at Copenhagen and after- 
wards at the castlt of Kabendborg He died in January 1559 

bee K P Arnoldson, Nordens enhet ocb Kmlian II (Stockholm, 
1899) Paul Frcdtnk Barfod, Danmarks Htstorie fra i^ig til ijjii 
(Co[)cnhagen, 1885) Danmarks Ri^ts Hi'itone, vol 1 (Copenhagen, 
1897-1905) Robert Isisbet Bun, Scandinavia, chap 2 (C iinbrnlgc, 
1905) (R N B) 

CHRISTIAN III (1503-1S59), king of Denmark and Norway, 
was the son of Frederick I of Denmark and his first consort, 
Anne of Brindenburg His earliest teacher, Wolfgang von 
Utonhof, who tame straight from Wittenberg, and the Lutheran 
Ilolsteiner Johann Rantzau, who became his tutor, were both 
able and zealous reformers In t<^2i Christian travelled m 
Germany, and was present at the diet of Worms, where Luther’s 
behaviour profoundlv impressed him On his return he found 
that his father had been elected king of Denmark in the place of 
( hnstian 11 , and the young prince s first public service was 
the reduction of Copenhagen, which stood firm for the fugitive 
Christian II He made no secret of his Lutheran views, and his 
outspokenness brought him into collision, not only with the 
Catholic Rigsraad, but also with his cautious and temporizing 
father At his own < ourt at Schleswig he did his best to introduce 
the Reformation, despite the ojijiosition of the bishops Both 
as stadtholder of the Duchies m 1526, and as vicerov of Norway 
in 1529, he displayed considerable administrative ability though 
here too his religious intolerance greatly provoked the Catholic 
partv There was even some talk of passing him over in th( 
succession to the throne, in favour of his half-brother Hans, who 
had been brought up in the old religion (3n his father s death 
(hnstian was proclaimtd king at the local diet of Viborg, and 
took an active part in the “ Grevens Fejde ’ or “ Count’s War ” 

I he triumph of so fanatical a n former as Christian brought 
about the fall of Catholicism, but the Catholics were still so strong 
in the council of state that ( hnstian was forced to have recourse 
to a couf) d elat, which h successfully accomplished by means of 
his German mercenaries (12th of August iS3b), ‘'■n absolutely 
inexcusable act of violence loudly blamed by Luther himself, 
and accomjaimcd by the wholesale spoliation of the church 
Christian’s finances were certainly readjusted thcrebv, but the 
ulLim itc gainers by the confiscation were the nobles, and both 
education and morality suffered grievously m consequence 
The circumstances under which Christian I II ascended the throne 
naturally exposed Denmark to the dang' r of foreign domination 
It was with the help of the gentry of the duchies that Christian 


had conquered Denmark German and Holstein noblemen had 
led his armies and directed his diplomacy Naturally, a mutual 
confidence between a king who had conquered his kingdom and 
i people who had stood in arms against him was not attainable 
immediately, and the first six years of Christian HI ’s reign were 
marked by a contest between the Danish Rigsraad and the 
German counsellors, both of whom sought to rule “ the pious 
king ” exclusively Though the Danish party won i signal 
victorv at the outset, by obtaining the insertion in the ch irtc r 
of provisions stipulating that only native-born Danes should 
fill the highest dignities of the state, the king s Cicrman counselloi s 
continued jvar amount during the earlier >ears of his reign The 
ultimate triumph of the Danish party dates from 1539, the 
dangers threatening ( hnstian HI from the emperor ( harles V 
and other kinsmen of the imprisoned Christian II convineing 
him of the absolute necessity of removing the last trace of dis- 
content in the land by leaning exclusively on Dinish magn itcs 
and soldiers The complete identification of the Dinish king 
with the Danish people was accomplished at the Ihrredag of 
( openhagen, 1542, when the nobility of Denmark voted 
( hnstian a twentieth part of all their property to pay off his 
hcav V debt to the Holstcincrs and Germans 

Ihe piv ot of the foreign policy of Christian III was his alliance 
with the Germ in Fvangeheil princes, as a counterpoise to the 
persistent hostility of Charles V , who was determined to support 
the hcredit iry claims of his nieces, the d lughtcrs of Christian II , 
to the Scanclin avian kingdoms War was actually clt cl ircd 
against Charles V in 1542, and, though the German Protestant 
princes proved faithless allies the closing of tin Sound against 
Dutch shipping proved such an effective weapon in King 
Christian s hanci that the Netherlands compelled Charles V to 
make peace with Denmark at the diet of Spires, the 2 jrd of May 
1544 Ihe foreign policy of Christian’s later days was regulated 
by the peace of Spires He carefully av oidtd all foicign complica- 
tions , refused to partieipite in the S( hm ilk ililu w ir of 1546, 
mediated between the emperor and Saxony afti r the f ill of 
Maurice of Saxony at the battle of Sievershausen m and 
contributed essentially to the conclusion of peace King ( hnstian 
HI died on New \ ear s Day 1 59 1 hough not pt rhaps a great, 

he was, in the fulhst sense of the word, a good lulcr A strong 
sense of dutv, genuine piety, and a cautious but by no mi ins 
pusillanimous common-sense coloured every action of his 
patient, laborious and eventful life But the work he left 
behind him is the best proof of his statesmanship lit found 
Denmark m rums , he left her stronger and wealthier th in she had 
ever been before 

See Danmarks Ri^es Histone, vol 3 (Copi nli iK'tn, 1897-1901) , 
Hvutfcld, Ring Chytslian III s Histone (Copenhagen, 1505) Bun, 
SLcindinavia, cap iv v (C ambiidgc, 1905) (R N B) 

CHRISTIAN IV (1577-1648), king of Denmark and Norway, 
the son of Frederic k If , king of Denmark, and Sophia of Mecklen- 
burg, was born at Frednksborg castle in i‘;77, and succeeded to 
the throne on the death of his father (4tb of April 1588), attaining 
his majority on the 17th of August 1596 On the 27th of 
November 1597 he married Anne Catherine, a daughter of 
Joachim Frederick, margrave of Brindenburg I he queen died 
fourteen years later, after bearing Christian six children hour 
vears after her death the king privately wedded a handsome 
young gentlewoman, Christina Munk, by whom he had twelve 
children, — a connexion whu h was to be disastrous to Denmark 

Ihe young king’s court was one of the most joyous and 
magnificent m Europe , yet he found time for work of the most 
various description, including a senes of domestic reforms (see 
Denmark History) He also did very much for the national 
armaments New fortresses were constructed under the direction 
of Dutch engineers The Danish navy, which m 1596 consisted of 
but twentv-two vessels, in 1610 rose to sixty, some of them licing 
built after Christian’s own designs 1 he formation of a national 
army was more difficult Christian had to depend mainly upon 
hired troops, supported by native levies recruited for the most 
part from the peasantrv on the crown domains His first 
experiment with his newly organized army was successful In 
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the war with Sweden, generally known as the “ Kalmar War, ’ 
because its chid operation was the capture by the Danes of 
Kalmar, the eastern fortress of Sweden, Christian compclkd 
Gustavus Adolphus to give way on all essential points (treaty of 
Knared, 20th of January 1613) He now turned his attention to 
Germany His object was twofold first, to obtain the control 
of the great (icrman rivers the h Ibe and the West r, as a means of 
securing his dominion of the northern seas , and secondly, to 
acquire the seculai ued (lerman bishoprics of Hremen and W erden 
as appanages for his vounger sons He skilfully took advantage 
of the alarm of the German Protestants after the battle of 
White Hill in 1620, to secure the (oadjutorship to the sec of 
Bremen for his son Frederick (September 1621), a step followed 
in November by a similar arrangement as to W erden , while 
Hamburg by the compact of Steinburg (july 1621) was imluced 
to acknowledge the D inish ovtrlordsliip of HoKtein The 
growing ascendancy of the Catholics m North Gcrminy in and 
after 1623 almost induced Christian, for purely politual reasons, 
to intervene directly in the Thirty Years War For a time, 
however, he stayed his hand, but the urgent solicitations of the 
w'estern powers, and, above all, his fear lest Gust iv us Adolphus 
should supplant him as the champion of the Protestant eiuse 
finally led him to jilungc into war agunst the combined forces of 
the emperor ind the League, without any adequate gu irantces of 
co-operition from ibroid On tlu 9th of Mav 1625 Christian 
quitted Denmark for the front He had at his disposal from 
19,000 to 2S 000 men, and at first gamed some successes , but on 
the 27lh of August 1626 he was uttcily routed by Tilly it 
Lutter-am-Barenberge, and in the summer of 1627 botli lilly and 
Wallenstein, ravaging and burning, occupied the duchies and 
the whole peninsula of Jutland In his extremity Christian now 
formed an alliinic with Sweden (ist of January 1628), whereby 
(mstavus Adolphus pledged himself to assist Dcnmatk with a 
flee t m case of need, and shortly afterwards a Swedo-Danish armv 
vnd fleet eompelleel Wallenstein to raise the siege of Stralsund 
Ihus the possession of a superior sea-power enabled Denmark 
to tide over her worst difhculties, md m Mav 1629 Christian was 
able to conclude peace with the emperor it I ulxek without anv 
diminution of terntorv 

Chnstiin I\ was now a broken man His energa w is tem- 
porarily paralysed by accumulated misfortunes Not only his 
political hopes, but his domestic happiness had suffered ship- 
wieck In the course of 1628 he discovered a scandalous intrigue 
of his wife , t hi istma Munk with one of his German olheers , and 
when he put her aw >) she endeavoured to cover up her own 
disgrace bv conniving at an intrigue between Vibcke Kruse, one of 
her disch arge d maids, and the king In Jamnrv 1630 the rupture 
became final, and Christina retired to her estates m |utland 
Meanwhili Christian opcnlv acknowledge d Vibcke as his mistress, 
and she bore him a numerous family Vibcke s children weu of 
course the natural enemies of the children of Christin i Munk 
and the hatred of the two families was not without influence 
on the future historv of Denmark Between 16211 and 164^, 
however, Christian gamed both m popularitv and influence 
During that period he obtained once meirc the control of the 
foreign policy of Denmark as well as of the Sound tolls and 
towards the end of it he hoped to irurease his power still further 
with the assistance of his sons-in-law Korfits C'lfcld and Hannibal 
Sehested, who now came promincntK forward 

Even at the lowest ebb of his fortunes Christian had nev'cr 
lost hope of retrieving them, and between 1629 and 1643 the 
European situation presented infinite possibilities to politicians 
with a taste for adventure Unfortunately, with all his gifts, 
Christian was no statesman, and was incapable of a consistent 
polity He would neither conciliate Sweden, henceforth his 
most dangerous enemv, nor guard himself against her by a 
definite system of counter-alliances By mediating m favour of 
the emperor, after the death of Gustavus Adolphus in 1632, 
he tried to minimize the influence of Sweden m Germany, and 
did glean some minor advantages But his whole Scandinavian 
policy was so irritating and vexatious that Swedish statesmen 
made up their minds that a war with Denmark was only a 


question of time , and m the spring of 1643 it seemed to them 
that the time had come Ihey were now able, thanks to their 
conquests in the Thirty Years War, to attick Denmark from the 
south as well as the east , the Dutch alliance promised to si cure 
them at sea, and an attack upon Denmark would prevent her 
from utilizing the impending peace negotiations to thi prejudice 
of Sweden In Miy the Swedish Nils) ad decided upon war , 
on the i2thof December the Swedish marshal I ennart lorstcns- 
son, advancing from Bohemia crossed tin northern frontier of 
Denmark, by the end of january 1644 tlie b )k p^iunsula of 
Jutland was m his possession I his tot ilh uncxpoited attack 
conducted from first to last with consummite abiliiv md 
hghtnmg-hke rapidity, had a paralysing effect upon Denmark 
I'oitunatdv in the midst of almost universal hc'pkssness and 
confusion, ( lirisiian IV knew his dulv and had the courage 
to do It In his sixty -sixth year he once more displayed some- 
thing of the magnificent e nergy of his triumph int y outh Night 
and day he laboured to lev y armies and cijuip fleets I ortunateK 
too for him, the Swedish government delavcd hostilities m 
Scania till Februarv 1644 so that the Danes were ibk to 
makeadequvtc defensive pripantions and sue tlu imjwrtnnt 
fortress of Mdmo lorstensson, too, was unable to cross from 
Jutland to Funen for want of a fleet, and tin Dutch auxiliarv 
fleet which tame to his assistance was defeated between the 
islands of Sy It and Ronno on the west coast of Schleswig bv the 
Danish admirals Another attempt to transport Forstinsson 
and his arniv to the D inish islands bv v large Swedish fleet wis 
frustrated In Chnstnn IV m person on the ist of Julv 1644 
On th It diy the two fleets encountered off Kolberge Heath, S 1 
of Kiel Biv , and Christian displayed a heroism which endeared 
him ever after to the Dmish nation and made his name f imous m 
song and storv As he stood on the qn irter-dee k of the “ I rinity 
i cannon elose bv was exploded by a Swedish bullet and splinters 
of wood md met il wounded the king in thirteen places, blinding 
one cv e and flinging him to the deck But he was instanth on his 
feet again, cried with a loud voice ihit it w is well with him and 
set everyone an example of diitv by remaining on deck till the 
fight was ov cr Darkness at last sep iratcd the contending fleets 
and though the battle w is a drawn one the Danish fleet showed 
Its supcrioritv by blockading the Swedish ships in Kiel Bav 
But the Svecdish fleet escaped and the annihilation of the Danish 
fleet bv the combined navies of Sweden and Holland after an 
obstinate fight between rehmarn and 1 aaland at the end of 
September, exhausted the mihtiry resources of Denmark and 
compelled Christian to mcept the medntion of France and the 
United Pnninecs , and peice was finillv signed at Bromsebro 
on the 8th of Februarv 1645 

The list vears of the king were still further embittered bv 
sordid differences with hu sons-in law cspinallv with the most 
ambitious of them korfits I Held On the 21st of hebruirv 
1648, at his earnest request, he w is carried in a litter from 
hrednkshorg to his beloved ( openhigen where he died a week 
later Chrisliin I\ w is a good linguist speaking besides his 
native tongue Gennan kitin Freneh and It dun N ituralK 
cheerful iiicl hospitihk, he delighted in hvelv societv , but he 
was dso passionate iintible and sensual He hid courage 
a vivid sense of duty an mdefatigibk lovi of work and dl 
thi inquisitive zeal and inventive energv of i horn rcformc’ 
\et, though of the stuff of whiih great primes arc mule hi 
never attuned to grt itness His own pleasure whether it took 
the form of love or ambition, w is alw iv s his first consideration 
In till hevdav of his vouth his high spirits ind pission for 
adventure enabled him to surmount even ohsiielc with ela,’ 
But in the decline of lift he reaped the bitter fruits of his ku k 
of self-control, and sank into the grave a wcarv and broken 
hearted old nun 

Set Li/e (Dan ), bv II C Bering I n^'horg and \ I Larsen (Copen 
hagen t8oo-i8oi) fitters (Dan) td Carl Tiedcnk Bricka ana 
Julius \lbert rndcueia (Copenhagin 1878) Dafimarhs Ripi^ 
Htstoni vol 4 ((optnhagen 1807-1905), I^obert ISisbct Bniii 
ScniirfMirtiin, cap vii (Cambridge, 1905) (R N B) 

CHRISTIAN V (1646-1699) king of Denmark and Norway, 
the son of Frederick III of Denmark and Sophia \meha ol 
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Brunswick-T uncbLiig, was born on the isth of April 1646 at 
Flensbtrg, and vscended the throne on the 9th of February 1670 
He w vs X we vk despot with an exaggerated opinion of his digmtv 
and his prerogatives Almost his first art on ascending the 
throne wxs pubhrlv to insult his consort, the xmiable Charlotte 
\mehx of Hesse-f isscl by introducing into court, is his offiuxlly 
recognized mistress, \meha Moth, x giil of sixteen the daughtei 
of his former tutor whom he made countess of Samso Ills 
personal courage, and extreme affabilit) made him highly 
popular among the lower orders, but he showed himself quite 
in ap ible of taking 'uhantigr pcrmanentl) of the revival of 
the national energv, and the oxtraordman ovirflow of native 
middle-class talent, which were the immediate consequences 
of the revolution of 1660 Lndcr tht guidance of his great 
chancellor frnffenfeldt, Denmark seemed for a brief period to 
have i chance of regaining her former position as a gri it power 
But m sacrificing Griffenfeldt to the clamour of his adversaries, 
Christian did serious injury to the monarchy He frittered 
aw ly the resources of the kingdom in the unremunerative 
Swedish war of 1675-79, ind did nothing for internal progress 
m the twenty years of peace which followed He died in a 
hunting aieidcnt on the 25th of August 1699 

Sec PeUr Pch ird Holm Da>U)iatt"i tnJre Ilistorie undft Put 
7ia( /(/#’« (Copuiliagm, 1881-1S86) Adolt Ditlcva Jori'insen, Peier 
Onf/en/eldt (Copt nhagen, i8yj) Robert Nisbct Bain, bcandinavta 
cap X XI (rambnclgc, igos) 

CHRISTIAN VII (1749-1808), king of Denmark and Norway, 
was the son of Frederick V , king of Denmark, and his first 
consort Louisa, daughter of Cieoige 11 of Great Bntun He 
beramc king on his father’s death on the i jth of January 176b 
\11 the earlier accounts agree that he h.id a winning personality 
and considerable talent, but he was bully educated, systematic- 
ally terrun/ed by a brutal governor and hopelessly debauched 
by corrupt pages, and grew up a semi-idiot \fttr his marriage 
in 1766 witli ( irohnc Matild 1(1751-1775}, daughter of Frederick, 
prince of Wales, he abandoned himself to the woist excesses 
He ultimately sank into a condition of mental stupor, and 
became the obedient slave ot the upstart btruensee (</ j ) After 
the fall of Struensce (the warrant for whose arrest he signed 
with indifference), foi the List six -and -twenty ymars of his 
reign, he w is only nominally king He died on the 1 5th of M arch 
1808 In 1772 the kings rnarnagt vi^ith Caroline Matilda, who 
had been seized and had confessed to erimin il famili irity with 
Struensce, was di-isolved, and the queen, retaining her title, 
pissed h' r rem lining days at ( ellc, where she died on the nth 
of May 1775 

See L S r Rtvciciil, Stfucnsii it la cour di- Copmhagiu, jj6o~ 
/77- (Pans, i8sS) , Danmarks Riges Hi’stone, vol v (Copuih n, 
18(17-1905) UKi foi ( iiolinc Mitilda Sir F f L Wraxall, I i/i 
and Ttma nf Queen Carohnt Matilda (1864!, and W H Wilkins, 
4 Queen of Tears (1904) 

CHRISTIAN VIII (1786-1848), king of Denmark and Norwav , 
the eldest son of the crown prince Frederick and bophia Frederica 
of Meeklenburg-Schwerm, was born on the i8th of SepUmber 
1786 at Chnstianshorg castle He inherited the talents of his 
highly gifted mother, and his amiability and handsome features 
made him very populir m Copeiihagen llis unfortunate first 
marriage with his cousin Charlotte Frcclerica of Mecklenburg- 
Schwenn was dissolved m 1810 In May 1813 he was sent as 
stadtholdcr to Norwav to promote the loyalty c f the Northmen 
to the dynastv , which hid been very rudely shaken by the 
disastrous results of Frederick VI s adhesion to the falling 
fortunes of Napoleon He did all he could personally to 
strengthen the bonds between the Norwegians and the royal 
house of Dcnmiik, and though his endeavours were opposed 
by the so cilkd Swedish parts, which desired a dynastic union 
with Sweden, Ik pi leed himself at the head of the Norwegian 
party of independence, and was elected regent of Norway by an 
.assembly of notables on thi 16th of February 1814 This 
election was confirmed by \ Siorthr g held at Eidsvold on the 
loth of April, and on the 17th of May Christian was elected king 
of Norway, despite the protest'' of the Swedish paiOy Christian 
next attempteci tu interest the great powers in his cause, but 


I without success On being summoned by the commissioners 
I of Iheallied powers atCopenhagen to bring about a union between 
Norway and Sweden in accordance with the terms of the treaty 
of Kiel, and then return to Denmark, he replied that, as a 
constitution il king, he could do nothing without the consent 
of the Stonhmg, to the convocation of whuh a suspension of 
hostihtu s on the part of Sweden was the condition precedent 
Sweden refusing Christian’s conditions, a short campaign ensued, 
in which Christian was easily worsted by the superior skill and 
forces of the Swedish crown prince (Bernadotte) iho brief 
war was bnally concluded by the convention of Moss on the 
14th of August 1814 (sec Norway History) Henceforth 
Christian’s suspected democratic principles made him persona 
ingraiissima at all the rcaction.ary European courts his own 
court included, and he and his second wife Caroline Amelia 
of Augustenburg, whom he married in 1815, liv i d in comparative 
retirement as the leaders of the literary and scientihi society 
of Copenhagen It was not till 1851 that old King Frederick 
gave him a sc at in the f ouncil of state On the 1 5th of December 
1859 he ascended the Danish throne .is Christian VllI The 
Liberal party had high hopes of “ the giver of constitutions, 
but he disappointed his admirers by steadily rejecting every 
Liberal project Administrative reform was the only refom 
he would promise He died of blood poisoning on the 20th 
01 January 1848 

Sec Just Matthias Tliiele, Christian den Qtlende (Copcnhagi 11, 1848) 
Angvar Nielsen, Bidrag til Norgis Histone ((.hristianii, iSb2-i880) 

CHRISTIAN IX (1818-1906) king of Denm.irk, was a y oiingti 
son of Willi im, duke of Schlesvvig-Hol&tein-bonderburg-tducks 
burg (d 1851) a direct descendant of the Danish king ( hnstian 
III by his wife Louise, a daughter of Charles, prince ol Htsst- 
Casscl (d 1856), and grand-daughter of king Frederick V 
Born at (mttorp on the btli of April 1818, ( hnstian inttred the 
irmv, and alone among the members of lus family served with 
the Danish tioops m Schleswig during the insurrection of 1848 
but he w IS a personage of little imjiortancc until about 1852, 
ten years after his mariiage with Louise (i8i7-i8c>8) diughter 
of William, prince of Hcssi -C.assel (d 1867), and cousin of King 
I'rcflcrick MI At this time it bccime imperative that satis 
f.aotory provision should be made for the siu cession to the D inisli 
throne Ihc reigning king, htcdenck VII , w is cbili'ltss, and 
the representatives of the greit powers met m London and 
settled the crown on Prince Christian .ind his wile (M u 1852) 
an arrangement which bccime part of the law of Denmiik in 
1853 The “ protocol king, ’ as ( hnstian w.is sometimes i ailed, 
.ascended the throne on Irtdcnrks death m Newemher 1865 
and was at once faced by formidable ditiicullies Reluc t intly 
he .assented to the policy which led to war with the combined 
power of Austria and Prussia, and to the sep iration of the, duchies 
of Schleswig, Holstein and Lauenburg from Denmark (sec 
St HI ESWie,-noLsT? IN QursiioN) Within the narrowed limits 
of his kingdom Christian s difficulties were more protrai ted and 
hirdly less serious During almost the whole of his reign tlu 
Danes were engiged in a political struggle between the “ Right ” 
and the “ Left,” the party of order and the party of progress, 
the former being suppoited in general by the LandsUng, and 
the latter by the lolkciing Ihe king 3 sympathies l.iy with tlu 
more conservative section of his subjects, and for many years 
he was successful m preventing the Radicals from corning mlo 
office The march of events, however, was too strong for him, 
and in 1901 he assented in a dign’fied manner to the form ition 
of .a “ cabinet of the I eft ” (see Denmark History) In spilt 
of those political disturbances Christian’s popiiUnty with his 
peojile grew steadily, and was enhanced by the patruirchal and 
unique position which in his later years he oeeupicd m Europe 
With his wife, often called “ the auni of all Europe, he was 
related to nearly all the European sovereigns His eldest son 
Fredc nek had married a daughter of Charles XV of Sweden , 
his second son George had been king of the Hellenes since 186., , 
and his youngest son W.aldemar (b 1858) was married to Mane 
d’OrlAins, daughter of Robert, clue de Chartres Of his three 
daughters, Alexandra married hdward VII of Great Britain, 
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Dagmar (Mane), the tsar Alexander ill , and Ihyra, Jimcst 
Augustus, duke of Cumbwrland One of his granflsons, (harks, 
Ixc xmc king of Norway as li lakon VII m i<)05, and another, 
Constantino, crown prince of (ncece, man led a sister of the 
(jermtn emperor William II Chnstnn was alsi the ruler of 
Inland, white he wts rcceutd with gieat enthusiasm when he 
visited the island in 187 | He died at ( openhagen on the 2Qth 
of Januirv 1906, and wts buried at Roskilde 

Sec Baifod hon^ hn\iittn I\ s rings Du^bo^ (Copenhagen, 
1876) dnd I-Jans Mcfjistit hon^ hustian I K (Copenlia^en, 1888) 
CHRISTIAN, WILLIAM (1608-1661?), Manx politicun, a son 
of Ewan Christian, one of the Manx deimsters, was born on the 
I |.th of April t6oS, and was known is Ilham Dhone, or Hrown 
William In 1648 tht lord of the Isle of Man, James Shinley, 
7th earl of Derby, appointed Chiistiin his receiver-general , and 
when in i6:?r the cirl ciosscd to England to fight for Charles II 
he left him in command of the isl uid mihtia Derby was taken 
pnsom r at the battle of Worcester, and his famous countess, 

( harlotte de lx Tremouille, who was residing in Man, sought to 
obtain her husband’s release by negotiating with the victorious 
parhamintarians for th,'* surrtnder of the island At once a 
revolt headed hv Chnstuan broke out, partly as a consequence 
of this ste|;), partlv owing to the discontent caused bv some 
agrarun arringcmcnts recently introduced by the earl The 
rc bols seirc d many of the forts , then Christian in his turn entered 
into ncgotiitions with the parlumenUrians , and probaoly 
owing to his connivance the island was soon in the powei of 
Colonc 1 Robcit Ducki nttcld who hid hi ought the parliamentary 
fleet to Min m October i6:;i The countess of Derhv wis 
compelled to surrender het two foiticsses, ( astle Rushen and 
Peel castle, wliile ( hnstian remained rccciver-gcncnl, becoming 
governor of the isl ind m i6:;6 Iwo years liter, however, he 
w IS iceusiel e)f mis ippn;pn iting seimc monev he fled to 
hnglind, ind m 1660 was irrested in I ondon Hiving under- 
gone I yi ir s imprisonment he le turned to M in, heifiing that his 
offence agiinst the earl of Derby wevuld he condoned under the 
Vet of Indernmtv eif 1661 Init anxious to punish his eonehut, 
f harks, the new eirl of Dcrln , ordered his sei^uie , he icfusecl 
to pleaei, and 1 pickeel Heuise of Revs cktlvrcd that in this cise 
his life uid propertv were at the merey of the herd of the i-.hnd 
1 lie deemslirs then p issed sentence, and in accordance therewith 
( hnsiiin was executed bv shooting on the 2nd of Janinry 166? 
Ihis arbitnrv act ingered Chirks II and his advisers, the 
deemsters and others were punished and some reparation vvis 
m ide to (hristiins fimily Chnstiin is thieflv celebrited 
through the Manx lull id Baa'tc Ilham Dhone, which has been 
tnnslited into English bv t/corge Borrow, and tl rough the 
references to him in Sir Walter Scott’s Pcvenl of Hu Peak 
See A W iMooit Hislor\ of the Die of Mon (ukm) 

CHRISTIAN OF BRUNSWICK (1591) 1626) bishop of Halber- 
stadt ind a general during the earlier part of the Ihirtv \ ears’ 
\\ ir, a younger son of Henry Julius, duke of Brunsvvick-V\ olfen- 
huttel, was I'oin at (iruningen on the 20th of September isqq 
having succeeded his f ither is “ bishop ’ of Halbcrstadt in 161O, 
he obtained some expenente of warfare under Maurice, prince 
of Orange, m the Netherlands Raising an armv he entered the 
service of Frederick V , elector palatine of the Rhine, just after j 
that prince hid been driven from Bohcmii gloiving m his 
chivalrous devotion to Frederick’s wife hlizibeth, he attuked 
the lands of the elector of Mainz and the bishopric s of \\ tstphaha 
Alter some successes he was defeated bv lillv at ilochst in June 
1622 , then, dismissed from hredcrick’s service, he entered that 
of the Unitid Provinces, losing an arm it the battle of kleurus, 
l victory he did much to win In 1623 he g ithered an army md 
broke into lower Saxonv but was beaten by Iiilv at btadtlohn 
and driven back to the Netherlands \\ hen in 162:; ( hnstian I\ , 
king of Dcnm rk, entered the arena of the war, he took the held 
again m the Protestant interest but after some successes he died 
at Wolfcnbuttel on the 16th of |une 1626 Christian, who loved 
to figure as ‘the friend of ^lod, the enemv of the priests,” is 
sometimes called “ the mud bishop,” and was a merciless, coarse, 
and blasphemous man 
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CHRISTIAN CATHOLIC CHURCH, the name oaeumed by a 
religious orginization founded at Zion C ity near Chicago, 
Illinois, I bA, in i8f;6, by john Alexander Dowie {q c ) Its 
members added to the usu .1 tenets of Christianity a special 
Ixhcf in faith-hcahng, and 1 iid much stress on united consee ra- 
tion services and the threefold imnu rsion of believers 1 o issist 
Down, assistant overseers were appointid and the operations 
of the comniunitv included religious, educational and ronunen lal 
departments small branches sprang up m olhtr parts oi the 
Dnitcd States, Mexu o, t an ida, Europe and \iistrakoia At the 
end of r<>oi there were nc irly 13,000 baptized bilievtis After 
if)03 tonsiderable dis ension arose imong Dowie s h Uuwirs 
he wis deposed in iqoh , and after his death (1007) the < itv 
gradually became a community of normal tvpe 

CHRISTIAN CONNECTION, a denominatien of (hnsiim m 
North America formed bv secession, under James O Kelly (173"; 
1826), of members of tht Methodist Episiopai ( hiireh m North 
( arolina m i7e)3 Ihe movement resembled those under the 
Campbells and “otone in Kentucky in 1801-1804, and m Lvndon, 
Vermont amon^' the Baptists in ihoo Ihe predisposing cause 
in each ease was the desire to be free from the bondage of 
<rt(d Some of O’Kclly s followers joined the Dis( iples oI 
( hrist(<^7Zi ) Ihcirformof (hurehgovernmint is ( ongregationil 
ihcv take the Bible as the sole rule of faith and prartuc, md 
while adopting immersion as the proper mode of biptism, frtciv 
vvtkomc Christians of every sect to their (ommunion Iluv 
number about 105000 members, mainh m the states of Ohic , 
Indiana and Illinois The original seiedcrs in \ irginia am’ 
Noith Carolina huie for a time the name Rcpubluan Metho- 
dists, ’ and then i illcd tluinselves simjily Christians a 
designation whi'h with the pronunciation ( hrist-v ins ’ is still 
often applied to them Ihcir position is curiously akin to that 
outlined bv William ChiJlingworth (q v ) in hi famous work / tu 
Rilu’ton of Ptoiestants (1637-1638) 

CHRISTIAN ENDEAVOUR SOCIETIES, organizations formed 
for the purpose of promoting spiritual life among y oung people 
Tluv date fiom i8hi in which viar Di hrancis 1 Clark {qv ) 
formed a \ oung Peoples Sodetv of Christian Endeavour m 
hi (e ongregation il) chureh at Portland Munc, b S \ ihe 
idea was til eii up elsewhere in America and spnad to other 
countries till under the presidency of Di ( lark i huge nundxr 
of afiiliated societies came into operation throughout the world 
Ihcv take as their motto Imi Christ and th( C hun h, indhavi 
done much, especiillv m the non-cpiseopal chunhes, to prep in 
voung men and women for active services in the Chureh liie 
organization is mu mational and intcrdenominatiun il, a W orld s 
Christian Endeavour I nion being formed 1111893 dhe members do 
not form a separate denomination, but remain attac hed to their 1 1 
spectnc churches, being grouped involuntary district federations 

CHRISTIANIA (ofliciallv Kristiamv) the capital of Norw ly 
forming a separate eountv (ami), and the scat of a bishopiu 
(ihft) Pop (igoi) 22q 101 It lies on the soulh-t istern coast, 
at the head of ChrisUami fjord about 80 m from the open 
waters of the SLigerrack is 59 34' N (about tlie latitude of tlu 
southern extremitv of the bhetl inei Islands) md 10'’ 43' I , 
m iinlv oil the west bank of the small Aker river Ihe situation 
IS very beautiful, pme-wooded hills rising sharplv behind *hc 
citv while several islands stud the fjord ihe town is mainJv 
modem having mere ised rapidlv m ind since the second half 
of the 19th century, when brick and stone largely superseded 
wood as the building matinal II is the seat of government, 
of the supreme courts of tin parliament {Storthing) and of a 
umversitv Ihe harbour is of two parts tlie Bjurvik, where 
th" laiger stcameis he md the Pipenik, west of this On the 
promontory intervening between these two inlets stands the old 
fortress of \kcrshus oieujmd is an arstnil intl prison and 
having a pleasant promenade upon its 1 imparts I niil 1719 
It was a roval pvlait At the held of the Bjorvik the pnneipal 
mlwav station (Hmndbanes^aax^) stands m tht lernbanctorv 
(railwav square), and north-west from this runs the principal 
street Karl- Johans gade In this street, passing the \ or 
Frelsers Kirkc (Chuich of our Saviour), the btorthmgs-By gning 
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(parliament-house, 1866) is seen, facing a handsome square 
planted with trees Beyond this is the National theatre (1899), 
with colossal statues of the dramatists Ibsen and Bjornsen 
It faces the Fridenciana University, housed in three buildings 
dating from 1S53, but founded by Frederick VI of Denmark in 
1811, embracing the five faculties of theology, law, medicine, 
history and philology, mathematics and natural sciences Ihe 
equipment of the university is very complete it has attached 
to it a large and valuable library, natural history , ethnological 
and numismatic collections, with one of Scandinavian anti- 
quities, also botanical gardens and an obser\ atory The Karl- 
fohans-gade gives upon the beautiful Slotspark, a wooded 
elevation crowned with the royal palace (dot), a plain building 
completed in 1848 North of the university is the museum of 
art, cont lining a noteworthy collet tion of sculpture and paintings 
of ancient and modern foreign masters, and of native works 
Ihe historical museum adjoining this contains northern antiqui- 
ties, including two viking’s ships, excavated, m 1867 ind 18S0 
respectively, from the burial-places of the viking chiefs who 
owned and, according to custom, were buried in them Another 
noteworthy collection is that of industrial art The Bank of 
Norway, the exchange, and the courts of law he between the 
harbours Other institutions are the Fieemasons’ Lodge, housed 
m one of the handsomest buildings m the citv (1844), a conserv x- 
torv of music, naval, military^ and art schools. Athenaeum, and 
the great Dampkjokken or kitchen (iS^S), where dinners are 
provided for the poor 

Ihe suburbs of C hnstiania are attractive and rapidly growing 
On the cast side of the rivc r Aker is that of Oslo, with the existing 
episcopal palace, and an old bishop s palace, in which James \ 1 
of Scotland (I of England) was betrothed to Princess Anne of 
Denmark ( 1 589) In the environs of the city are the royal pleasure 
castle of Oscarshal (1847-1852), on the peninsula Bygdo (Laclu- 
g i ird) to the west of the citv ,and the Norwegian national museum 
(i<S8i), containing industrial and domestic exhibits from the 
various provinces Close at hand is an interesting collection of old 
Norwegian buildings, brought here from all parts, and re-erected, 
including an example of the timber church of the 12th centurv 
(Stavehrke) A collection of ancient agricultural implements is 
also shown On llovcdo (Head Island) in the fjord, immediately 
opposite to the Akershus, ire the rums of a Cistercian monastery, 
founded in 1147 by monks from Kirkstead in I incolnshire, 
h ngland, and burnt down in 1532 There are sanatoria and inns 
among the surrounding hills, on which beautiful gardens are laid 
out, such as Hans Haugen, hrognersaetcr, Holmcnkollen, where 
the famous skt (snow-shoe) races are held in February, and 
Voksenkollen Electric tramwavs connect the city and suburbs, 
and local steamers run from the Pipervik to the neighbouring 
islands and fjord-side towns and villages 

Christiania has two railv ay stations, the Uovedbanegaard by 
ihe Bjorvik, and the Vcstbancgiird l)> the Pipervik From the 
first trains run south to Frednkshald and Gothenburg, east to 
Charlottenberg and btockholm, north to Hamar and Trondhjem, 
and Otta in Gudbrandsdal, and to Gjovik and the V ildies district 
From the west station start the lines to Drammcn, Laurvik 
Skien and Kongsberg (for the Telemark district) The eastward 
extension of tlie railway between Bergen and Vossevangen 
undertaken in 1896, had as its ultimate object the connexion of 
Christiania and Bergen by rail With these extensive land 
communications Christiania is at once the principal emporium 
of southern Norwav, and a favourite centre of the extensive 
tourist traffic Regular passenger steamers serve the port from 
Hull, Ml wcastle, Grangemouth and I ondon, from Trondhjem, 
Bergen and the Norwegian coast towns, from Hamburg, Amster- 
dam, Antwerp, kc Except for tw o large shipbuilding yards, one 
with a floating dock, the other with a dry' dock, most of the 
manufactories are concentrated in the suburb of Sagene, on the 
north side of the city, deriving their motive power from the 
numerous falls of the river \ker They embrace factories for 
cotton and woollen spinning and weaving, paper, flour soap and 
oil, bricks and tiles, matches, nails (especially horse-shoe nails), 
margarine, foundries and engineering shops, wood-pulp, tobacco, 


matches, linen, glass, sail-cloth, hardware, gunpowder, chemicals, 
with sawmills, breweries and distilleries Ihere is also a busy 
trade in the preparation of granite paving-stones, and m the 
storing and packing of ice Imports greatly exceed exports, the 
annual values being about 7I and 1 J mUhons sterling resptctively 
The former consist principally of grain and flour, cottons and 
woollens, coffee, iron (raw and manufactured), coal, bacon and 
salt meat, oils, sugar, machinery, flax, jute and hemp, paper- 
hangings, paints, colours, &.c , wines and spirits, raw tobacco, 
copper, zinc, lead and tin, silk, molasses and other commodities 
ihe principal exports are wood-pulp, timber, nails, paper, butter 
and margarine, matches, condensed milk hsh, leather and hides, 
ice, sealskins, &.c Of the imports, (ire it Britain supplies the 
greater part of the cotton and woollen varn, the machinery 
(including ships), and the raw metals the iJnited Stites about 
one-half of the oils and fats, and a large propoition ol the food- 
stuffs, and skins, feathers, &c Of the exports almost the whole 
of the timber goes to Circat Britain, together vv it h the 1 irger 
portion of the paper and food-stulls (butter, Ac ) Ihe harbour is 
ice-bound for three or four months in the vvintei, when ships he at 
Drobak, lower down the fjord , but ice-breakers are also used 
Early in 1899 the municipahtv voted ^47,000 for the construction 
of a pier, a harbour for fishing bo its, protected by a mole, and a 
qu IV , 345 ft long, on the shore underneath the Akershus 1 hese 
works signalized a great se heme of improv ement, inv olv mg a 
general rearrangement of the entire harbour 

The present suburb of Oslo represents the original city , which 
was founded on this site under that name (or Opslo) by Harald 
Sigurdsbon in 1048 Bv the close of the 14th einturv it was 
established as the chief city of Norwav Iradc was long 
dominated by the powerful Hanseatic League, at least until the 
beginning of the i6th century The town built mainly of wood, 
was no Uss subject to fires than all Norwegian towns hav'e always 
been, and after one of these King Christian I\ refounded the 
capital on the new site it now occupii s, and gave his name to it in 
1624 By the close of the century it w as fortified, but this did not 
prevent Charles XII from gaming possession of it m 171O 

See L Daac, Del ^amle Christiania, 1624-1824 (Chnsti mi i, 1890) 

Y Nulstn, Christiania nnd Utngcgind (Christiania, 1894) C 
Amnius, /a Vtlle de Christiania Jvisiinn histonqui 6-c (Chiis 
tiania, 1900) 

CHRISTIANITY, the religion which accepts Jesus ( hrist as 
Lord and Saviour, embracing all who profess and eall themselves 
Christians, the term derived from his formal title (xpterm, x e 
the vnointcd) \\ ithin this broad characterization are found 
mvnv varieties of cult, organization and creed (see Church 
History) Christianity is classed by the students of the science 
of religion as a universal religion it proclaims itself as intended 
for all men without distinction of race or caste, and as m posses- 
sion of absolute truth In fact, Christianitv has been widely 
accepted by v iried races m very different stages of culture, and it 
has maintained itself througii a long succession of centuries m 
lands where the transformations m political structure, the 
revolutions m social conditions, and the changes m science and 
philosophy, have been numerous and extreme 

Beginning in Asia, C hristianitv extended itself rapidly through 
out the Roman empire and beyond its borders among the 
barbarians When the Empire m the 4th century adopted it, its 
cult, organization and teaching were carried throughout the 
western world The influences and motives and processes 
which led to the result were manv and varied, but ultimately m 
one way or another it became the religion of Furope and of the 
nations founded by the European races beyond the seas and m 
the northern part of Asia called Siberia Bey ond these bounds it 
has not greatly prospered The explanation of the apparent 
bounding of Christianity bv Europe and its offspring is not, 
however, to be found m any psychological peculiarity separating 
the European races from those of other continents, nor m any 
special characteristic of Christianity which fits it for European 
soil For not onlv were its founder and his disciples Asiatics, 
and the original authoritative writings Semitic, but Asiatic tribes 
and nations coming into F urope have been readily converted 
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Missions m Asia too have achieved sufiicient success to prove 
that there exists no inherent obstacle cither in the gospel or m 
the Asiatic mind Moreover, Christianity was once represented 
in Asia by a powerful organization extending throughout Persia 
and central Asia into India (see Persia) Mutaiis mutandis, the 
same applies to Afrua also, and Christianity still survives in both 
continents in the Coptic, Abyssinian and Armenian Churches 
The explanation is rxther to be sought in the political condition of 
the earlv centuries of the Christian era, especiallv in the rise of 
M ahommedanism ihis may be regarded indeed as a form of 
( hnstianity, for it is not more foreign perhaps to the prevailing 
t\pe than are some sects which claim the name It exerted a 
strong influence upon Europe, but its followers have bten 
peculiarly unsusceptible to missionary labours, and even in 
iMirope have retained the faith of the Prophet In the limita- 
tions of the Homan empire and in the separation of East and 
West consequent upon its decline, ( hristianitv, as a dominant 
religion, was confined for i thousand years to Europe, and even 
portions of this continent for centuries were in the hands of its 
greit foe The Fast appeared as the Mahommed in dominions, 
tnd be\ond those the continents of Asia and Africa were so 
dimlv discerned that little reciprocal influence was felt Ihus 
the development of the two great civilized portions of the race in 
Burope ind \sia followed mdeiicndcnt lines in religion as in all 
flse, and Africa, excepting its northern border, was left un- 
touched by the progress of enlightenment 

Not only is Christianity thus the religion of a wide vanct\ of 
races but across the divisions there cut other lines In its 
organi/ition (hnstnnitv exists in three great dnisions, Roman, 
(ireck and Protestant, and in various ancient sects in the Orient 
The Roman C ithohc and tireck divisions of the ( hnstian Church 
ire homogeneous m organization but m Protestantism certain 
denominations are nation d, established In differing govern- 
ments, and others arc independent of government il iid, making 
i large number of differing denominations Some of these 
divisions are mutuallv intagunistic, denv iiig to each other the 
name of Christian and even the hope of salvation 

\c cording to a sc c ond classification ( hristianitv may be placed 
among the ‘ individual ’ religions, since it trices its origin, like 
Islam ind Buddhism, to an mdividuil as its founder This 
beginning is not in the dimness of antiquity nor in a multitude 
of customs, beliefs, trulitions, rites and personalities, as is the 
case with the so-called natural religions It is not implied 
thit in the foimation of the “natural” religions individuals 
were not of great importance, nor, on the other hand, that in 
individual religions the founder formed his faith independently 
of th( (ommunity of which he was a part, but onlv that as 
undoubti d historic facts certain religions, in tracing their lines to 
individuals, thereby acquired a distinctive character, and retain 
the impress of their founder Such religions begin as a reform 
or a protest or revolt Ihev proclaim either a new rev'^elation, 
or the return to an ancient truth which has been forgotten or 
distorted I hev demand repentance and change of he art, / e the 
renouncing of the ordinary faith of the community and the 
acceptance of a new gospel Thus demanding an act of will on 
the part of individuals, they an cl isscd once more as “ ethic d 
religions lo be sure, the new is built upon the old — in pirt 
unconsciously — and the rejection of the faith of the past, howev er 
violent, IS never thoroughgoing In consequence the old affects 
the new in v'arious ways Ihus in Buddhism the presupposi- 
tions which Buddhi uncntic illy took over work out their 
logical results in the Mah'i\ana, so that great sects calling 
themselves “ Buddhist ” affirm what the Master denied ami 
deny what he taught Chnstianitv takes Judaism (see IIfbrkvv 
Religion) for granted — rejei ts it in part as a merely preparatory 
stage, in part reinterjirets it, end docs not submit what it accepts 
to rigorous scrutiny As a result the Old Testament (see Bible) 
remains not onl\ as the larger part of the Christian canon, but, 
sometimes, in some churches, as obscuring its distinctive truth 
Moreover, m the transference of Christianity from the Jewish 
to the Greek-Roman world again various elements were taken 
into It More properly perhaps we might consider the Greek 


and Roman civilization as the permanent element — so that the 
relationship to it was not different from the relationship to 
Judaism — in pirt it was denied in part it was of purpose accepted, 
m still larger part unconsciousK tlic Grcck-Roman converts took 
over with them the presuppositions of their older world view — 
and thus formed tlu moulds into which the ( hnstian truth was 
run Here again in some instances the prc-Chnstian elements 
so asserted themselves as to obseure the new and distinctive 
teaching 

Christianity, regarded objcitivelv as one of the greet religions 
of the world, owes its rise to Jesus of Nazareth, in ancient 
(jalilee (See J^sls tnRisr) Bv reverent disciples 
his ancestry was traced to the rov nl family of Dav id, 
and his birth is ast nbed bv the church to the miraculous Judaism 
act of God His life was spent, until the beginning 
of his public ministrv , m humble ciri umstanecs as the son of a 
cirptntcr and his wife, Joseph and Marv Of Joseph we hear 
nothing after the bovhood of Jesus, who followed the same 
tridc, supporting himself and perhaps his mother and \oungcr 
brothers and sisters Of this period we have onl) a few frag- 
ment^iry anecdotes and a strav reference or two At thirty 
vears of age he appeared m public, and after a short period 
(we cannot determine how long, but possiblv eighteen months) 
he was crucified, upon the accusation of his countrymen, by the 
Roman authorities He was without technical education, but 
he had been carefullv traiiied in the sacred books, as was usual 
with his people Belonging neither to the aristocracy nor to 
the learned class, he was one of the common people vet separate 
from tlu m — a separation not of race or caste or education but 
of unique personality 

His career is understood onlv m the light of his relations to 
ludaism (see Hebrew Reik^iox) Ihis faith, in a pcculiarlv 
vivid fashion illustrates the growth and development of religion, 
for Its great teachers in the highest degree possessed what the 
Germans call God-eonsciousness The Hebrew national literature 
centres in the thought of (jod It is \ ahwch who is all and in all, 
the father, the leader the hope, the hero of his jieojfle No other 
national literature is so continuouslv and so highly religious 
Vnothcr factor gives it still grciter interest for the student of 
ichgion — m It the progress of religious thought can be traced, 
ind the varvmg elements of the religious life seen in harmony 
and in conflict 

In the carlv period the Hebrew religion was of the ordinary 
■Minitie tv pc In its ancient stones were remnants of piimitivc 
religion, of tabu, of inthropomorphic gods, of native forms of 
worship, of mtgK and divination, of local and tribal cults Out 
of these developed, by the labours of the prophets, a icligion of 
high spiritudity and exalted ethical ideils According to it 
God dem inds not ritual nor sterificc nor offerings He docs not 
delight in pravers and praise, but he derninds truth in the soul 
and bids man to walk humbly and deal righteously and mercilullv 
with his brother (Micahvi 6-8, Isa 1 2-20) He requires kindness, 
forgiveness and loving sacrifice from all to ill (Isi Iv 111 3-12) 
This conception of God revealed itself as so essential to the 
prophets that their intense national feeling w is modified God 
would not deliver Israel bectiuse it w is his ptojile, descended 
from Abralum, his chosen, but he would punish it even more 
sevcrelv than the other nations bei luse it ikmcd him by its sins 
(Amos 111 1-2) Yet Isriel would not be dcstrov ed for a 
spiritu il remnint, loving and obeying God would be saved and 
purified (Fzek xxxv i -xxxv 11 ) Ihus Israel survived its mis- 
fortunes When the nitiond independence was destrojed 
the prophetic te iching held the jieop’e together in the hope of 
a re-estahhshiuent of the Kingdom when ill nitions should he 
subject to It and blessed in its everlasting icign of righteousness 
and peace (Is i xhx , lx ) 

Some of the prophets associated the restoration of tlu Kingdom 
with the coming of the Messiah the anointed one, who should 
re-establish the line of David (Isa ix 6 f , xi if, Micah v 2 
Ezek xxxiv 23, xxxv 11 24, Zech ix q, Ps 11 72) Others 
said nothing of such a one, but seemed to expect the regenera- 
tion of Israel through the 1 ibours, sufferings and triumphs of 
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the righteous remnant (Isa bn , Ezek xxxvi -xxxvu ) By the 
strong emphasis upon nghtcousness, the tnbal Lord of Israel was 
revealed as the universal God, of one relationship to all men 
This monotheism was not pnmanl> cosmological nor meta- 
pliysical,but ethical 1 he Jews showed little capacitv for abstract 
reasoning and nev er pursued their in(imrits to the discovery of 
ultimate principles Thus they did not develop a systematic 
cosmology, nor formulate a system of metaphvsics Their 
religion was pre-eminently “ theocratic ” , God was thought 
of as King, enthroned m heaven and supreme In the beginning 
as a tnlial deity his powers were limited and he was m/ohccl 
in the fortunes of his people But as the conception of Yahweh 
was deepened and broadened, and, especially after the develop- 
ment of ethical monotheism, not only was he believed to possess 
power sulhcient to ensure the triumph of his chosen people, but 
to be the cn ator and ruler of all things m heaven and on earth, 
the (jod whom ill pcoplts '’hould worship an<l obc> 

But the prophetic teaching was obscured m part by the 
nationalism of the prophets themselves, who exalted I rael as at 
once Crod s instrument and the peculiar object of his love , and 
m part by the triumph of a legal-ntualistic sacrificial svstem 
In the downfall of Jerusalem, the experiences of the exile in 
Babvion, and the return to Judaea, the nation was transformed 
into a church Apart from the brief Maccabiean period, the 
intense patriotism of the people centred in the ecclesiasticil organ- 
ization \s a result, cult and organization and code hardened, 
forming a shell which proved stiong enough to resist all dis- 
integrating tendencies Inevitably the freedom, spirituality and 
universality of the prophetic tC'iching wore obscured In the 
ist century a d the nation \l and priestly elements controlled , 
doubtless many individuals still were faithful to the purer 
prophetic message, though also zealous for the system of ritual 
and saenhee, but lor the ruling majontv r'tualistic scrv ice was the 
chief thing, justice, purity and mi rcy bi mg subordin ite Hence 
m their view all who did not participate m the national worship 
and conform to the national usages were outcasts Ihe trmnijih 
of Israel was to be accomplished by the miraculous power ol a 
Messiah who should desiend out of heaven His coming was 
delavtd, m part hv the opposition of demons, m part by the 
failure of the piople to obey the liw fh s law embraced both 
moral and ceremonial elements di lived from varied sources, but 
m the apprehension of the people it was all alike regarded as of 
divine origin Tt was to be obeyed w ithout question and without 
inquirv as to its meaning, because established bv God It was 
contained m the Sicred Scriptures (see Binic Old 1 tslament), 
which had been revealed by (tod supernaturallv, and its meaning 
was set forth by scho<ds of learned men whose interpretations 
were authoritative The conception of salvation was mingled 
with ideas derived from the East during and after the period of 
captivity The priesthooil held still the ancient ideas ^Ivation 
was for the nation, and the individual was not necessarily 
particijiant m it Life after death was disbelieved or held as the 
existence of shfuJes There could be no resurrection of the body 
and no immortality (in the Greek sense) With these beliefs 
were associated a certain worldliness and want of fervour The 
more active ly and aggressively religious party, on the other hand, 
adopted the belief m the resurrection of the body, and in the 
individual’s participation in the Mi ssuh’s kingdom , all the 
pious would have their share m it, while the wicked would be 
outcast But these doctnnes were variously conceived By 
some the Messianic kingdom wis thought of as pirmanent, by 
others as intermi diary, the external kingdom bt mg transcendent 
So too some thought of a liter d resurrection of the body of flesh 
and blood, while others thought that it would be transformed 
The rudiments of some of these ideas ran be found m the prophets, 
but their development took pi ue after the exile, ami indeed for 
the most part after the conclusion of the writings accounted 
canonical Thus too the belief in a kingdom of demons held a 
large place in the mind of the people', though the references to 
such evil beings are almost absent from the sacred writings of the 
Old Testament Ag im it is to the P ast that we must look for the 
origin of these ideas 


Jesus completed the prophetic teachings He employed the 
old phraseoli^y and imagery, bu<’ he was conscious that he used, 
them m a new sense, and that he preached a new gospel 
of great joy Jesus was not a historian, a critic or a 
theologian He used the words of commim men m the otjtata 
sense m which common men understood them He ihd 
not employ the Old 1 estament as now recunstructi d by scliolar- 
I ship or judged by criticism, but in its simple and obvious and 
traditional sense And his background is the intellectual and 
religious thinking of his time The ideas of demons and of the 
future, of the Bible and many otlier tradition il coniiptions, are 
taken over without criticism So the idea of (lod winch he sets 
forth IS not that of a theologian or a metaphysician, but that 
of the unlearned man whidi even the child could understand. 
\ et though thus speakmg m untechnical language, he revolution- 
ized his terms and filled them with new meaning His emphasis is 
his own, and the traditional material affords merely the setting 
for his thought He was not concerned with speculative 
questions about God, nor with abstract theories of his relation- 
ship to the soul and to the world tiod’s continual presence, his 
fatherly love, his transcendent righteousness, his men y, his good- 
ness, were the ficts of unmediate experience Mot in proofs by 
formal logic but in the reality of consciousness was the certainly 
of God 1 hus religion was freed from all particular and national 
elements m the simplest way For Jesus did not denounce these 
elements, nor argue against them, nor did he seek i onv erts outside 
of Israel, but he set forth communion with (jod as thi most 
certain fact of man’s experience and as simple reality m itle it 
accessible to c\ery one Thus his teaching contiins tlie note of 
univcrs,ility — not in terms mil proclamations but as pi iin matter 
of fai t His wav for others to this reality is likewise plain and 
level to the comprehension of the unlearned and of children 
For him repentance is put first, for how vastly changed is the 
conception of the religious life ' Ihe mlncucies of ritual and 
theology ire ignored, and ancient laws whuh contradict the 
fundamental beliefs are unhesitatingly abrogated or denied 
He seizes upon the most spiritual pass iges of the prophets, and 
rev ivcs and deepens them He sums up his teaching in supreme 
love to God and a love for fellow-man like th.it we hold for 
ourselves (Mark xii 2Q-31) Hies supreme love to God is a 
complete oneness witli him m will, a will which is expressed m 
service to our fellow-men in the simplest and most natural 
relationship (I ukc x 2 Thus religion is ethical through and 

through, as God s inner nature, expressed in forgiveness, mercy, 
righteousness and truth, is not something transcendental, but 
belongs to the realm of daily life We become children of God 
and he our leather in virtue of a moral likeness (Matt v 43-4f^) 
while of any mctaphysiial, or (so to sjxiak) physiial n lationship 
to God Jesus says nothing With this clearly undt rstood, m in is 
to live in implicit trust in the divine love, power, knowledge mil 
forgiveness Hence he attains salvation, licmg delivered from 
sin and fear and de ith, for the divine attnbuti s are notontologu al 
entities to he discussed and defined in tlie schools, but they are 
realities, entering into the piactical daily life Indeed they are 
to be repeated m us also, so that we are to forgive our brethren as 
we ask to be forgiven (Matt vi 12 , Luke xi 4) 

As religion thus becomes thoroughly ethical, so is the notion 
of the Messianic kingdom transformed Its essential character- 
istic IS the doing of the Father’s will on earth as in heaven 
Jesus uses parable after parable to establish its meaning It is 
a seed cast into the ground which grows and prospers (Matt 
xiu 31-32) It IS a seed sown m good ground and bringing 
forth fruit, or m had ground and fruitless (Luke \iu 5-8, Mark 
IV 1-32) It IS a pearl of great price for which a man should sell 
all that he possesses (Matt xiii 44-46) It is not come “ with 
observation,” so that men shall sav “ lo here and lo there ’ 
(Taikc xvii 20-21) It IS not of this world, and docs not possess 
the characteristics or the glory of the kingdom of the earth 
(Luke xxn 24-26, Mark x 13-16) It is already present among 
men (Luke xvii 21) Together with these statements m our 
sources are still mingled fragments of the more ordinary cata- 
clysmir, apocalyptic conceptions, wh’ch in spite of much 
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ingenious exegesis, cannot be brought into harmony with Christ’s 
predominant teaching, but remain as foreign elements m the 
words of the Master, possibly brought back through his disciples, 
or, more probably, used by Jesus uncntically — a part of the 
t urrent religious imagery in which he shared 

It IS often declared that in these teachings there is nothing 
new, and indeed analogies can be found for many sayings , yet 
nowhere else do we gun so strong an impression of 
originality The net result is not only new but re- 
volutionary , so was It understood by the Pharisees 
They and Jesus spoke indeed the same words and appealed to the 
same authorities, but they rightly saw m him a revolutionist 
who threatened the e\istence of their most cherished hopes 
The Messianic kingdom which they sought was opposed point 
by point to the kingdom of which he spoke, and their (lod and 
hib Father—though called bv the same s tired name — ^were 
different Hence almost from the beginning of his public 
ministry they constantly opposed him, the conflict deepening 
into complete antagonism 

Jesus has already been termed unique, one of the common 
people yet separated from them, and this description applies 
to tiie breadth, di pth and rc tlity of his sympathy In the meagn 
records of his life there is evidence thtt he deemed no form of 
suffering humanity foreign to himself Ihis was not a mere 
sentiment, nor was his sympathy supcrfieu^l, for it constituted 
the essential ch iraetenstic of his personality — “ lie went about 
doing good ” In him the will of the bather for the redemjilion 
of the rice was ini arnatc I his led him into the so< icty of those 
outr ists who were condemned and rejected by the resjiectable 
and riglUtous classes In contemptuous condemnation he was 
called the friend of the outmsts (Matt xi 19, ;Mark 11 16-17), 
ami on his part he proclaimed that these sinners would enter into 
the Kingdom of Heaven before tlu self-righteous saints (Malt 
XVI ^i) Lvi n the most lejiulsivc forms of disease and sin drew 
from him only loving aid, while he recognized m all other men 
who 1 iboured for the wclfire of <h(ir fellows the most intimite 
relationship to himself Ihcse constituted his fimiK, ind these 
wire thev whom his Father will bliss 

|< sus rtcogni/ed Ins unique position , he could not be ignorant 
of his powers Lvin the prophets had spoken m the name of 
God , they ac < epted neither book nor priesthood as authoritativ e, 
but uttered their truth as they were inspired to speak, and com- 
mandtd men to listi n and obi y Aa in Jesus the whole prophet k 
line culminates, so docs its consciousness Reverent toward the 
Holy bcriptuns, he spoke not as their expositor but with a 
divine power which invests his words with immcdi ite and full 
authoritv The prophets use the formula, “ Thus saith the 
Lord ” but he goes bevond them and speaks m his own name, 
“ Amen, I say unto you ” He kmw himself as greater than tlu 
piopluts, indeid os him of whom the prophets spoke — tlu 
Messiih Only through this self-consciousntss can we explain 
his mission ind the career of his disciples The prophets up to 
Jolin foretold the coming of the kingdom (Matt xi ii-ij, Luki 
xvi 16), but Jtsus opened its doors and made possible eniranet 
into it Whore ht is tliere it is, and hence those who follow him 
are God s children, ind those who refuse his message are left out- 
side in darkness He is to sit as enthroned, judge and king, and 
by him is men s future to be determined (Matt xxv 31 f , Mark 
xiii 26) Indeed it was his presence more tlian his teaihmg 
which creited his church Great as were his words, greater was 
his per5onaht> His disciples misunderstixul what he said, 
but they trusted and followed him Bv him the> felt themselves 
freed from sm and fear — and under the influence of a divune 
power 

Though his claims to authoritativ'e pre-eminence thus took 
him out of the class of propliets and put him even above Elijah 
and Moses (M irk ix 2-7 , I uke vii 28 , Luke x 23-24), 
M^sianic though nUurally this self-assertion seemetl 

eiaima blasphemous to those who did not accept him, yet as 
he had transformed the traditional notion of the 
kmgdom, so did he the current thought of the Messiah The 
pre-emincnrc was not to be of rank and glory but of service and 
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self-sacrifice In his kingdom there can be no strife lor pre 
cedence, since its King comes not to be ministered unto but to 
minister and to give his lift m the serv’ice of others (Mark ix 

f , X 42-45) Ihe formal acknowledgment of the Messiahs 
worth and position matters little, for to call him 1 ord docs not 
ensure entrance into his kingdom (Malt vii 21-23) It is those 
who fail to recognize the spirit of sympathy and self-sacnlitmg 
service as divine and blaspheme redeeming love, who are m 
danger of eternal sin (Mark in 28-29) All who do the will of 
the Father, t e who serve their ft Hows, are the bn thren (ff Christ, 
even though they do not call him Lord (Mtrk iii 31-^5, Matt 

vii 21) and those are blessed who minister to the needy even 
though Ignorant of any rekition to himself (Matt xxv 37-40) 
Fmally, membership in his own selected compiany, or a place 
in the chosen people, is not of prime unportanee (Mark ix 38-40 , 
Luke xiu 24-30) 

Jesus alsorefuses to conform to the currentideas as to the estab- 
lishment of the kingdom He wrought miracles, it is true, Ixicause 
of hi 3 divine svmpathy and compassion, but he refust d to show 
miratulous signs as a proof of his Messumc character (Mark 

viii 12) 1 he tratlition of the people implied a suddtn appearance 
of the Messiah, but Jesus made no claims to a supernatural 
origin and was content to he known as the s<jn of Josi ph and M irv 
(Mark V 1 3-4) His kingdom is not to be sit up b> wonders and 
miraculous powers, nor is it to be established by force (Matt 
xxvi 52) Such means would contridut its fumlamental 
charaettr, for as the kingdom of loving service it can be estal)- 
lished only by loving service And as (rod is love, he can be 
revtakd not by prodigies of powtr but only bv v love which is 
faithful unto death 

Even the disciples of Jesus could not grasp the simiilicity and 
profundity of his message , still less could his opponents \Vhtn 
the crisis came, he aloni rem lined unshaken m his f nth lie w as 
accused of blisjihemv to the eei lisiastical authorities and of 
insurrection to the civil rulers He was condemned and crucified 
His followers wire seattt ri d everv man to his own place as sheep 
witliout a snepherd Of his work notlung remained, not a 
written word, nor mon than the rudiments of an organization 
The dtusive event, whidi turned def< it into vutorj and ri- 
establidied courage and faith was the resurriition of Jesus from 
the dead and his reappearance to his disciples Our sources will 
not permit the precise determination of the order or the nature of 
these appearances, but m any case from them arose tht faith 
which wis the basis of the Christian CJiuieh and the starting- 
point of Its tlaeologv 

The death of Jesus as a ciiminal, and his resurrection, pro- 
foundly aroused the belief and hopes of the link group of Jews 
who were his followers His [icrson and mission assumed the 
first place m their affections and their thinkmg He had l>een ti 
them a prophet, mii^htv in word and deed, but he now becomes 
to them the Messiah, Christ. It is not lus word but his person 
which assumes first place, and faith is aciepUnet of him — 
crucifud and risen — as Messiah Hence lus followers early 
acquire the name Christians from the Cireek form of the word 
With this emphasis ujxm the Messiah the Jewish element would 
seem to be pn dominant, but as a matter of fait it was not so 
Th( earlier group of disiiples, it is trui did not appreciate the 
universality of the teaclimg of Jesus and they continued zealous 
for the older forms, but St Paul through his projihetic conscious- 
ness grasped the fundamental fact and loec ime Jesus’ true 
interpreter As a result Christwnity was rtjecled bv the Jews 
and became the conquermg religion of the Roman empire 
In this it underwent another modification of far-reaching 
consciiuenee 

In our earliest sources — the epistles of St Paul — Christ is tiie 
pre-existent man from heaven, who had there existed in the form 
of (iwi, and Ixnl come to eirth by a voluntarv act of Christian- 
self-humiliation He is before and alxive all things tty mad 
Bv him all things exist In tiie Johannine vv’-itmgs he Or»»Jk 
IS the Son of God — the Logos who in the beginning was 
with (lod — of whom are all things — who lightens tverv man — and 
who was mcarnate m Jesus Here tlie cosmological element is 
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again made prominent though not yet supreme, and the meta- 
physical problems are so close at hand that their discussion is 
imperxtive Even m Paul the term Messiah thus had lost its 
definite meaning and became almost a proper name Among the 
Greek Christians this process was complete Jesus is the “ Son of 
God ” , and the great problem of theology becomes explicit 
Religion IS in our emotions of reverence and dependence, and 
theology IS the intellectual ittcmpt to describe the object of 
worship Doubtless the two do not exactly coincide, not only 
because accuracy is difficult or even impossible, but also because 
elements are admitted into the definition of God which are 
derived from various sources quite distinct from the religious 
experience Like all concepts the meaning of religious terms is 
changed with a changing experience and a changing world-view 
Transplanted into the Greek world-vuw, inevitably the Christian 
teaching was modified — indeed transformed Questions which 
had never been asked came into the foreground, and the Jewish 
presuppositions tended to disappear Especially were the 
Alessianic hopes forgotten or transferred to a transcendent 
sphere beyond death When the empire became ( hristian in the 
4th century, the notion of a kingdom of ( hrist on earth to he 
introduced bv a great struggle all but disappeared, remaining 
( nlv as the faith of obscure groups Immortality — the philo- 
sophical conception — took the place of the resurrection of the 
body Nevertheless the latter continues because of its presence 
in the primary souries, but it is no longer a determining factor, 
since Its presupposition — the Messianic kingdom on earth — has 
been obscured As thus the background is changed from Jewish 
to Greek, so arc the fundamental religious conceptions 

The Semitic peoples were essentially theocratic in their 
religion , they used the forms of the sensuous imagination in 
setting forth the realities of the unseen world They were not 
given to metaphysical speculation, nor long insistent in their 
inquiries as to the meaning and origin of things With the 
Greeks it was far otherwise Tor them ideas ind not images set 
forth fundamental reality, and Ihcir restless intellectual activity 
would be content with nothing else than the ultimate truth 
Their speculation as to the nature of Ciod had led them gradually 
to separate him bv an infinite distance from all creation, and to 
feel keenly the opposition of the finite and the infinite, the perfect 
and the imperfect, the eternal and the temporal To them, 
therefore, (hnstianity presented itself not primarily as the 
religion of a redemption through the indwelling power of a risen 
saviour, as with Raul, nor even as the solution of the problem how 
the sms of men could be forgiven, but as the reconciliation of the 
antinomy of the intellect, indicated above The incarnation 
became the great truth God is no longer separated by a measure- 
less distance from the human race, but by his entering into 
humanity he redeems it and makes possible its ultimate unity 
with himself Such lines of thought provoke discussion as to the 
relationship of Jesus to (lod the Father, and, at a later period, of 
the nature of the Holy Spirit who enters into and transforms 
believers 

Grtck philosophy in the second century a d had sunk for the 
most part into s( ( pticism and impotence , its original impulse 
had been lost, and no new intellectual power took its place , only 
m Alexandria was there a genuine effort made to solve the 
fundamental problems of God and the world Plato had made 
God accessible to the highest knowledge as the transcendent idea, 
remote from the world For Aristotle, too, God m his essence is 
f ir above the world and vt most its first mover The stoics, on 
the other hand, taught his immanence, while the eclectics sought 
truth by the mingling of the two ideas I hey accomplished their 
purpose m various ways, by distinguishing between God and his 
power — or by the notion of a hierarchy of super-sensible beings, 
or m a doctrine which taught that the operations of nature are 
the movement of pure spirit , or by the use of the “ Word ” of 
“ Wisdom,” half personifieil as intermediate between God and 
the world While these monotheistic, pantheistic doctrines were 
taught m the schools, the people were left to a debased polytheism 
and to new superstitions imported from the Orient , the philo- 
sophers themselves were by no means unaffected by the popular 


beliefs Mingled with nil these were the ancient legends of gods 
and heroes, accepted as inspired scripture by the people, and by 
philosophers in part explained away by an allegorical exegesis and 
in part felt increasingly as a burden to the intelligence In this 
period of degeneracy there were none the less an awakening to 
religious needs and a profound longing for a new revelation of 
truth, which should satisfy at once the intellect and the religious 
emotions 

Christianity came as supplying a new power , it freed philo- 
sophy from scepticism by giving a definite object to its efforts 
and a renewed confidence in its mission Monotheism henceforth 
was to be the belief not of philosophers only but even of the 
Ignorant, and m Jesus Christ the union of the divme and the 
human was effected The Old Testament, allegorically explained, 
became the substitute for the outgrowm mythology , intellectual 
activity revived , the new facts gamed predominant influence 
m philosophy, and m turn were shaped according to its canons 
In theology the fundamental problems of ontologu al philosophy 
w'ere faced, the relationship of unity to multiplicitv ,of noumcnon 
to phenomena, of God to man The new ck ment is the historical 
Jesus, at once the representative of humanity and of God As 
in philosophy, so now in theology, the easiest solution of the 
problem was the denial of one of its factors and successively 
these efforts were made, until a solution was found in the doctrine 
of the Trimtv, which satisfied both tenns of the equation and 
became the fundamental creed of the church Its moulds of 
thought are those of (jreek philosophy, and into these were run 
the Jewish teachings We have thus a peculiar combination — 
the religious doctrines of the Bible, as culmm iting m the person 
of Jesus, run through the forms of an alien philosophy 

The Jewish sources furnished the terms bather, Messiah, 
Son and Spirit Jesus seldom emploved the last term, and St 
Piuls use of it is not altogether clear Already m Ytie 
Jewish literature it had been all but personified (cf doctrine 
the Wisdom of Solomon) Thus the material is Jewish, ot the 
though already modified doubtless by Greek influence Trinity 
But the problem is Greek It is not primanlv cthual nor even 
religious, but It is metaphysical What is the ontological rcl ition- 
ship between these three factors ? The answer is given in the 
Nicene formula, which is characteristically Greek Bv it wc 
perceive how (rod, the infinite, the absolute, the eternal, is > et not 
separated from the Iinite, the temporal, the relative, but, through 
the incarnation, enters into humanity Wc further sec how this 
entering into humamtv is not an isolated let but continues in all 
the children of God by the indwelling spirit Thus, according 
to the canons of the ancient philosophy , justice is done to all the 
factors of our problem — (lod remains as Father, the infinitely 
remote and absolute source of all , as Son, the W ord w ho is 
revealed to man and incarnate in him , as Spirit, who dwe 11s even 
m our own souls and by his substance unites us to God 

While thus the Greek philosophy furnished the dialectic and 
the mould for the characteristic Christian teaching, the doctrine 
of the I rinity preserved religious values By Jesus the disciples 
had been led to God, and he was the central fact of faith After 
the resurrection he was the object of praise, and soon preyers were 
offered m his name and to him Already to the apostle Paul he 
dominates the world and is above all created things, visible and 
invisible, so that he has the religious value of Cioel It is not Ciod 
as abstract, infinite and eternal, as the far-away creator of the 
universe, or even as the ruler of the world, which Paul woiships, 
but It IS God revealed m Jesus ( hrist, the Father of Jtsus Christ, 
the grace and mercy m Jesus Christ which deliver from evil 
Metaphysics and speculative thcorus were valueless for Paul, 
he was conscious of a mighty power transforming his own life 
and filling him with jnv, and that this power was identical with 
Jesus of Na/areth he knew In all this Paul is the representative 
of that which is highest and best m early Christianity Specula- 
tion and hvperspiritualuation were ever tending to obscure 
this fundamental religious fact m the interest of a higher 
doctrine of God his true presence in Jesus was denied, and bv 
exaggeration of Paul’s doctrine of “ Christ m us ” the significance 
of the historic Jesus was given up Ihc Johannine writings. 
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which presupposed the Pauline movement, are a protest against 
the hyperspintuahzing tendency Ihey insist that the Son of 
God has been incarnate in Jesus of Nazareth, and that our hands 
have handled and our eyes have seen the word of life i his same 
purpose, namely, to hold fast to the historic Jesus, triumphed 
in the doctrine of the Trinity , Jesus was not to be resolved 
into an aeon or into some mysterious iertmm quid, neither God 
nor man, but to be recognized as very God who redeemed the 
soul Through him men were to understand the hather and 
to understand themselves as God’s children Thus the doctrine 
of the Trinity satishid at once the philosophic intelligence of 
scholars and the religious needs of Christians Only thus can its 
adoption and ultimate acceptance be explained Its doctrinal 
form is the philosophic statement of beliefs held by the common 
people, who had little interest in theology, hut whose faith 
centred in Jesus It marks the naturalization of Chnstianitv 
in the Greek world for the common people who believed in ( hrist, 
and for the philosophers who justified the faith to reason 

Ihe historic and religious values of the doctrine of the Trinity 
may be illustrated by way of contrast The Mahayana systems 
arc the union of Buddha’s teaching with the forms of the Brah- 
man philosophy The historic Buddha— the man Gautama — 
is taught as only one of a limitless series of incarnations or 
(better) appearances For his life on earth with his material 
body was only an appearance, a seeming, a phenomenon, and 
simultaneously with its activities the true Buddha existed 
unmoved and eternal Thus the way was opened for other 
apparitional Buddhas, and different sects take different ones 
as the objects of faith and worship Moreover, our true nature is 
also Buddha The conscious life of all men is apparitional and 
illusive Salvation is the comprehension of this fact, and m the 
apprehension of our essential oneness with the absolute Hence 
the way of salvation is hv knowledge In the Mahayana 
gnosticism was triumphant, and the historic values of Gautama s 
teaching and personality are lost The Mahayana illustrates 
in part what would have followed the triumph of gnosticism 
in ( hnstianity, for not only would the historic value of the life 
and teaching of Jesus have been lost, but with it the significance 
of humanity 

It IS ipparcnt that such a doctrine as the Inmty is itself 
susceptible of many explanations, and minds differently con- 
stituted lay emphasis upon its different elements Especially 
IS this true as its Greek terminology was translated into I^tin, 
and from I atm came into modern languages — the original 
meaning being obscured or disguised, and the original issues 
forgotten For some the first thought of God, the infinite and 
ultimate reality Ijing beyond and behind all phenomena, pre- 
dominates With these the histone manifestation of Jesus 
becomes only a guide to lead us to that immediate apprehension 
of God which IS the end of theology, and to that immediate union 
with God which is the end of religion Such an end is accom- 
plished either by means of pure thought or by a oneness of pure 
feeling, giving as results the theological or philosophical con- 
struction of the concept God, or a mystical ecstasy which is itself 
at once immediate, inexplicable and indescribable On the other 
hand, minds of a different and more concrete character so 
emphasize the distinctions God, Son and Holy Spirit, that a 
tnthcistic construction appears — three individuals in the one 
Godhead these individuals appearing, as for example m the 
Father and the Son, even in opposition to each other In general 
we may say then that the Trinity takes on four differing aspects 
in the Christian church m its more common and easily appre- 
hended form as three Gods, in its ecclesiastical form as a mystery 
which IS above reason to be accepted by faith in its philosophic 
form as the highest reason which solves the ultimate problems 
of the universe, and finally, as a mode by which the spirit through 
an emotional content enters into communion with God himself 

To some Christians the doctrine of the Trinity appeared 
inconsistent with the unity of God which is emphasized in the 
Scriptures They therefore denied it, and accepted Jesus Christ, 
not as incarnate God, but as God’s highest creature bv whom I 
all else was created, or as the perfect man who taught the true j 


doctrine of God Ihc first view in the earh Church long con- 
tended with the orthodox doctrine, but finally disappeared 
and the second doctrine m the modern Church was set forth as 
easily intelligible, but has remained only as the faith of sects 
relatively small in number 

Allied with the doctrine of God which seeks the solution of the 
ultimate problem of all philosophv , the doctrine of salvation has 
taken the most prominent place in the Christian faith 
so prominent, indeed, that to a large portion of believ ers aoctr/ae 
It has been the supreme doetrine, and the doctrine of the 0/ the 
deity of Jesus has been valued only because of its 
necessity on the effect of the atonement Jesus alone of the great 
founders of religion suffered an early and violent death, even th< 
death of a criminal It became therefi re the imirediate task of 
his followers to explain this fact This explanation was the more 
urgent because under the influence of Jewish monotheism the 
rule of God was accepted as an undoubted presupposition, so that 
the death of lesus must be in accordance with his will The early 
Church naturally used the terms and phrases of the prophets 
lie died the death of a criminal, not for his sms, but for ours 
Isaiah liii was suggested at once and became the central ex- 
planation Christ is the suffering servant who is numbered with 
the transgressors and who bears the sms of many 
Jesus faced this problem perhaps before the opening of his 
ministry, certainly from his break with the ecclesiastical 
authorities As his violent death drew near, his words indicated 
how he preserved his deep faith unshaken while yet recognizing 
the seeming failure of his mission He devotes himself more 
exclusively to the little body of his faithful friends and commits 
his mission to them As his work is sealed by his death his bodv 
is broken and his blood is shed for them Through this is to come 
the victory which is denied to his life, as the seed cast into the 
ground and dead brings forth fruit Our hints are few of Jesus 
teaching, but this much, at least, we cannot doubt unless we 
suppose that death took him unawares, or that his explanation 
of the impending fact took on some un-Jew ish form, and further, 
that the earliest tradition misrepresents him But these hypo- 
theses do not commend themselves, and we accept the tradition 
that Jesus taught that his death was an atonement for others 
Bey ond this the gospel does not go V\ hy v icarious suffering is 
needed, or whv the God who is the loving Father docs not 
simply forgive, as in the parable of the prodigal son, is not asked 
tor after all it is not theory which is central, but the fact of the 
death, and the reason assigned is simply “ for others ’ 

In St Paul we find the beginnings of explanation, indeed of two 
explanations, and m the Fpistle to the Hebrews the whole 
sacrificial system is found to culminate in Chnst, of whem all 
priests and sacrifices are symbols, so that they are abclisbed 
with the coming of the great reahtv 

In the Greek world further questions are raised and the thought 
of the death as a ransom is prominent To whom was the 
ransom paid ^ For a thousand years the answer was “ to the 
devil " He had gained contiol of man by man s sin, and thnst 
set man free God then, who is love, delivers us from evil 
through Christ, who pavs the penalty of our transgression to the 
enemy of God and man There were other theories also, indeed 
the germs of all later theories existed even in the second centurv , 
but this one prevailed The heretic Marcion taught a variant, 
namely, the existence of two Gods, one of the Old Testament ( t 
law, the other of the Ntw Testament of grace Christ, unjustlv 
condemned by the (jod of law, is given as reparation for all men 
who put their trust m him 1 rom \nselm s tin e (12th century 
ad) this theorv' of Marcion s is held as orthodox in substance but 
IS made monotheistic m form St Anselm denit d that any penalty 
was due to the devil and in terms of feudal honour restated 
the problem The conflict here is in (lod himself so to speak, 
between his immutable righteousness and his limitless grate 
In the sacrifice of Jesus these are reconciled This doctrine c-i 
•st Anselm’s attaches itself readily to texts of St Paul for his 
teachings contain undeniably the v icarious propitiatory’ ekment 
These theories have to do with the being to whom the ransom 
Is paid or the sacrifice offered Another group theories deals 
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"With the effect of the death of Christ upon the sinner One of 
these 1 $ the so-called gov ernmental theory, wherein the death of 
Christ IS set forth as for the sake of good government^ so that the 
forgiveness of sins shall not l>e thought a sign of laxity i\gain, 
by other theologians the death of Jesus is extolled because of 
the moral influence it exerts, since Christ’s devotion unto death 
incites a like dc votion m us 

Excepting m relatively narrow circles these theories have 
been seriously studied only by professed theok^ians That Christ 
died for us, and that we are saved by him, is imleed the living 
truth of the Church in all ages, and a false impression of the fact is 
given by dwelling upon theories as if they were central At best 
they bear only the relationship of philosophy to life 
Another explanation, or (better) system of beliefs, has been 
far more influential m the Church ^licf m mysterious powers 
attached to food, feasts, ceremonial rites and sacred things is 
all but universal Primitive man seldom connects sacrifice with 
notions of propitiation, indeed only in highly ethicued religions is 
the consciousness of sm or of guilt pre-eminent Sacrifice was 
believed to exert an mfluenc'e on the deity which is quasi- 
physical, and m sacrificial feasts God and worshipper aie m 
mjstenous union Sometimes, indeed, such contact with deity 
IS thought to lx* <langerous, end the rites indicate avoidance 
(tabu), and sometimes it is thought desiralile 

So universrl arc such ideas that the problem in particular 
religions is not their origin hut their form In the Old Testament 
repeatedly they are found m conflict with the prophetic ideals 
Sometimes the prophets denounce them, sometimes ignore them, 
sometimes attempt to reform and control them Jesus ignores 
them his emphasis being so strong upon the ethical and spiritual 
that the rest is passed by In the early Oiurch, still fewish, the 
belief was in the coming of a mysterious power from troel which 
produced ecstasy and workcel wonders St Paul also believes m 
this, hut insists that it is subeirdinite tei the peaeexble fruits eif 
righteousness With the naturalization of the Church in the 
Gentile world ethical ideas became less jiromincnt, and the 
sacramental system prevailed By baptism and the Lord s 
Supper grace is given (ev open operato), so that man is renewed 
and made capable of sclvation Already in the 2 nd century 
baptism was descTibed as a bath in which the liealth of the soul is 
restored, and the I ord s Supper as the potion of immortality 
Similar notions present in the ethnic faiths take the Christian 
facts into their service, the belief of the multitude witliout 
essential change remaining vague and undefined While the 
theologians discussed doctrine the people longed for mvstcry, as it 
satisfied their religious natures By sacraments thev felt them- 
selves brought into the presence of God, and to sacraments thev 
looked for aid Many sacraments were adopted by portions of the 
Church, until at 1 ist the sacred number seven was agreed upon 
As the way xyi salvation was modifitxl, so too was the idea of 
salvation the dream of a Messianic kingdom on earth, with its 
corollary the resurrection of the physical body, faded 
cept^ot' especially after the Roman empire adopted 

aaivaHoa Christianity It was no longer the Jewish nation against 
the heathen empire, for the Jewish nation had ceased 
to be, and the empire and the Church were one Salvation 
henceforth is not the descent of the New Jerusalem out of 
heaven, but the ascent of the saints to heaven, for the individual 
it IS not the resurrection of the body but the immortality of the 
soul So Jesus IS no longer Christ or Messiah, but the Son of God 
These terms again are vanously interpreted heaven is stiM 
thought of by many under the imagery of the book of Revelation, 
and by others it is coni^erved as a mystical union of the m)u 1 with 
God through the intelligence or of feelings \ et the older con- 
ceptions still continue, Christianity not becoming purely and 
simply <jreek Again and again individuals and groups turn 
bick to the Semitic cycle of hopes and ideas, while the retonciln- 
tion of the two systems, Jewisli and Graeco-Roman, becomes the 
task of exegetes and theologians 
These hopes and theories of salvation, however, do not explain 
the power of Christianity Jesus weaned himself with the healing 
of man’s physical ailments, and he was remembered as the great 


physician Early Christian literature is filled with medical terms, 
applied (it IS true) for the greater part to the cure of souls 
Ihe records of the Church are also filled with the efforts of Jesus’ 
followers to heal tlie diseases and satisfy the wants of men A 
vast activity animated the tarly Church to heal the sick, 
to feed the hungry, to succour tlie diseased, to rescue the fallen, 
to visit the prisoners, to forgive the erring, to teach the ignorant, 
were ministnes of salvation A mighty power impelled men 
to deny themselves m tlie service of others, and to find m this 
service their own true life None the less the first place is 
given to the s ilvation of the soul, since, created for an unend- 
ing existence, it is of transcendent importance, While man 
IS fallen and by nature vile, nevertheless his possibilities arc 
so vast that m comparison the affairs of earth are insignificant 
The word, ‘What shall it profit a man if he gain the wfade world 
and lose his own soul ? ” comes to mean tlrnt the individual soul 
outvalues the whole world With emphasis upon God as creator 
and ruler and upon man as made m Gixl s image, endowed with 
an unending existence, and subject to eternal torture if not 
redeemed, the concept of personality has been exalted at the 
expense of that of nature, and the future has been magnihed 
at the expense of the present Thus a future heaven is man s 
true home, and theology instead of philosophv or natural science 
IS his proper study 

Indeed, mtellectiul interest centred m religion N itural 
science was forsaken, except in so fur as it ministered to theologv 
Because the Old lestament contained references to the origin 
and the objects of the universe, a certain amount of natural 
science was necessary, but it was only in this connexion that 
It had any value By Augustine’s time this process is comjilete 
His writings rontuiii most of the knowledge of his age, but it 
is strutly subordinate to his theological purpose Hence when 
the l>arbarians submerged southern I^urope, tlicoJogv done 
survived The (burch entcied upon a new task in the begin- 
ning Christianity hatl been the teacher of religion to highly 
civilized poojiles — now it became the civilizing agent to the 
barbanins, the ten her of better customs, the upholder of 1 iw 
and the source of knowledge ihe learned men were monks 
and priests, the univtrsities were Church institutions, and 
theologN was the qiuen of the sciences 

The relation of cult to creed is still undetermined Iluoieti- 
cally the first depends on the (>econd, for its purpose is twofold 
the excitation of worthy religious emotions and the 
attaining of our desires , and how shall these objects be 
attained unless we know him whom we worship and worship 
to whom we pray ? But it is plausibly maintained 
that the reverse is true, namely , that theology rests on cult 
In the beginnings of consciousness instinctive reactions precede 
definite thoughts, and even m mature life thoughts often follow 
acts instead of preceding them Our religious conseiousiuss 
IS simply our ordinary eonsciousnoss obeying its laws So un- 
purposed does cult grow up that it combines many elements of 
diveisc origin, and is seldom precisely and wholly m accordance 
with the creed No doubt the two interact, cult influencing 
creed and creed modifying cult — cult, perhaps, being most 
powerful in forming the a/tual religious faith of the multitude 
Cult divides into two unequal parts, the stimulation of the 
religious emotions and the control of piety In the Church 
service it came early to centre in the saemment of tlie K ucharist 
iqv) In the earliest period the services were charaeterired by 
extreme freedom, and by manifestations of ecstasy which were 
believed to indicate the presence of the spirit of God , but as 
the years went by the original enthiisusm fadid away, the cult 
became more in<l more controlled, until ultimately it was com- 
pletely subject to the priesthood, and through the priestliood 
to the Churdi In the Roman communion the structure of the 
sacred edifice, the positions and attitudes of the priest and the 
congregation, the order of service, emphasize the mystery and 
the divme efficacy of (ihe sacrament The worshipper feds him- 
self in the immediate presence of God, and enters into phj sical 
relations with him Participation m the mass also releases from 
guilt, as the Lamb of God offered up atones for sm and intercedes 
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with the Father in our behalf Thus m this single act of devotion 
both objects of all cults are attained 

As the teaching and person of Jesus were fitted into the 
framework of the Cireck philosophy, and the sacraments into 
the deeper and broader forms of popular belief, so was 
** ^ the organization shaped by the polity of the Roman 
empire Jesus gathered his group of followers and committed 
to It his mission, and after his resurrection the necessities of the 
situation brought about the choice of quasi-offieials Later the 
familiar polity of the synagogue was loosely followed A com- 
pleter organization was retarded by two factors, the presence 
of the apostles and thi inspiration of the prophets But when 
the apostles died and the early enthusiasm disappeareil, a strw ter 
on'er arose Practical difficulties called for the enforcement of 
discipline, and differences of opinion for authority m doctrine , 
and finallv, the sacramentanan system required a priesthood 
In the 2nd century the conception of a Catholic Church was 
widely held and a loose embodiment was given it , after the con- 
version of the empire the organization took on the offi< lal forms 
of the empin Later it was modified by the rise of the feudal 
system and the re-establishment of the modern Luropean 
nationalities (see CinmcH History) 

i he polity of the (diun h was more than a formal organization 
It touched th< life of eich lieliever Very eirlv, Christianity 
PeatLBce concei\ ed to be i new system of law, and faith was 

interpreted as olxdience f egalism was joined with 
sicramentanamsm, doulilmg the power of the priest Ihrough 
him ( hunh discipline was administereil, a complete system of 
ecclesiastical peniUies, i e penance, growing up It culminated 
m the doctrine of purgatorv, a place of discipline, of purifying 
suffering after death The Roman genius for law strengthened 
and systematized this tendeniv 

Till hieran hy wliu h cenln s .n the jxipe constitutes the ( hnuh 
of whirh the sacrinuntal system is the inner life and penance 
is till sinction It IS thus a divmc-human organization It 
teaches tint the divme-human Son of CtckI cstaldished it, and 
returning to heuen committed to the apostles, espeviallv to St 
Piter, his authontv , ysluch has descended m an unbroken lint 
through the popes ihis is the (hirtcr of the ( hmxh, ind its 
acceptance is the first reepiisite for salvation , for the Church 
determines dextrine, exercises discipline and administers saexa- 
ments Its tuthoritv la accompanied by the spirit of (rod yvho 
guides It into truth and gives it miraeulous power Outside the 
( hureh there arc only the “ broken lights ’ of man s phileisophv 
and the vain efforts of weak human nature after virtue 

Christiunity in its complete Roman development is thus the 
<"oming of the supernatural into the natural The universe falls 
into these orders, the second for the sake of the first, as 
completed ” of and foi God Without him nature at its 

doctrine highest is like a beautiful statue, devoid of life it is of 
at the ondarv moment compared even to men, for while it 

^C^cb awav he continues for ever He is dependent 

therefore, not upon nature, hut upon God’s grace for 
salvation, and this comes ihrough the Church In the Ixiok of 
Re-velalion the New Jerusalem descending from heaven to the 
earth miv be taken as a symbol of a continuing process the 
human reixives the divine as the Virgin Mary receivetl the Holv 
Spirit and brought forth Jesus, perfect man and perfect God 
Thus the Church ever reieives God and has a twofold nature , 
Its sacraments through matenal ind earthly elements impart a 
divine powi r , its teachings agree with the highest truths of 
philosoph). and science, vet add to these the knowledge of 
mysteries which eye hath not seen, nor ear heard, neither hath it 
entered into the heart of man to conceive , it sanctifies human 
relationships, but the happiness of earth at purest and best is 
only a shidow of the divine bliss which belongs to the redeemed 
soul Hence m in should deny the world for the sake of the other 
world, and the title “ religious ” belongs distinctly to the monastic 
and priestly life Theology is the queen of the sciences, and 
nothing should be taught in school or imiversitv which contradicts 
Its conclusions Moreover, nothing should be done bv the state 
which interferes with the transcendent interest committed to the 
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( hurch Thus the Church touches and controls all realms of life, 
end the cycle is complete It began as separate from the world 
and proscribed bv it , next it adapted itself to the learning, tlie 
customs and the polity of the world hinallv it asserteei its 
mastery and assumed sovereign power over all Ihe thunh in 
Its eomplcteel form was the outcome of a long development if 
the seed was Jewish thi environment w is Gentile Into thi full 
tree were gathered the effects, not only of the mitul energy, but 
of the forces of earth air, w iter and sun Fhe Rom m Church 
expressed the beliefs and answered the nexds of the people and 
this explains m part both its forms and its jxiwer, its long 
continuance and wide supremacy 

The Church was never completely successful m unifying Us 
organization In part it shared the dc'^tinv of the Roman 
empire, and with it fell into two parts East separating 
from West Indeed the East never really acknowledged Extern 
the Roman primacy nor shared in its development, cburcb 
and it still remains apart ith rharai tenstic onental 
conservatism it claims the title of “ Orthodox ’ anel retains the 
creed and organization of the early Church In gtneral its 
conception of tin relation of the world to the super-world is 
identic d with ill It of the Roman Church though somewhat less 
flefined, as its organization is less complete It has remained in 
the second stage mentioned above established, as in Russia, by 
the empire, it is dependent ujion it and in alliame with it In 
the Mahommedan dominions it his been recognized as a state 
within the stitc and in these communities faith end patriotism 
are one 

The uU a of the R sman Chun h w as rmpe rfectlv embodied at the 
best , the div im gift was in earthen v essels The world was nev er 
complclelv east out indeed the Church birame the 
scene for ambition and tlie home of luxiirv^ ind pleasure 
It w'ls entangkd also in the political strife of tlx feudal tioa 
ages and of thi bi-ginnning of modern empires Its 
Control ol the scunces embroiled it with its own pliilosopliers and 
scholars, while saints and pure-minded ecclfsustics attempted, 
without SLCiess, its reform from within Finallv through 
I uther the explosion tame m<l western ( hnstendom broke into 
two parts —C itholic and Protestant 

Protestantism in its primary print iple is the return to pnmitiv e 
Chnstianitv The whole development yihich we hue tricid, 
culminating in the ettlcsiaslu il-doctnnil systtm of tht Roman 
(hurch IS regarded as a corruption, since foreign and evtn 
heathen elements havT been brought in so that the religion 
cstablishcel bv' Christ is olisrund or lost Tor Protestants tlie 
Bible onK now Ijecomes the infallible inspired inthonte m faith 
and nionls Interpret ‘turns 1 13 the Fathers or bv the count iR are 
to be taken onl\ as aids to its understanding With this print iple 
is assot nted a second the lilxitv td the indiv idual he reads the 
sacred Senptures anel inlerjuets Uiem for himself without tht 
intervention of priests or t hurch intl he t nters bv faith m k hrist 
into communion with (jod so tint all believers are pnests Here 
inav be noted a fundament il difference in the ps-vtbologv of 
religion, suite m the Roman Church the chief apjxal is to the 
emotions, while in the Reformed it is to the mtilhgence \ et 
this appeal to t!ie intelligence is not ratitmalism the latter 
makes reason the supreme authontv’ rejecting all whiih does not 
conform to it the Bible is treated like anv other book to be 
accepted or rejected in part or m whole as it agrees with our 
canons of logic and our gtneral stience while religion submits to 
the same process as do othir departments of knowledge But m 
Protestantism reason and the light of nature ire in themselves as 
imjKitent as in the Roman Church The Bilile interpreted bv 
man’s imaultd intelligtnre is as valueless as other writings but it 
has a sacramental value wlun the HoK Spirit accompanies its 
teaching and the power of GexI uses it and makes the soul rapabli 
of holiness In all this the supernatur il is as v iv idlv re di/ed as in 
the Roman Church it is oiil) its mediation which is different 

These principles are variously worked out in the different 
churches and v’ariouslv expressed In part Kxause of historical 
circumstances, the divergence from the older sv stems is more 
marked m some Protestant churches than in others y ct on the 
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whole these two principles determine cult and m part organiza- 
tion As in the Roman Church cult centres in the mass, so in 
the Reformed ( hurch it centres in the sermon The 
aatum * Spirit, the determining factor m the religious life, 

uses the Bibk as his means, and calls the intelligence 
into action 1 he clergyman is primarily the preacher, renewed by 
God’s power and enlightened by the Spirit, so that he speaks with 
divine vuthority The ancient Jewish prophetic ofhee is revived 
yet with a difference the ancient prophets acknowledged no 
(xternal authority, but the Protestant preacher is stnctlv 
subordinate to the Scriptures of which he is the interpreter 
Beside the sermon the sacraments are observed as established bv 
Christ — two in number, baptism and the Lord s Supper But 
these do not exert a quasi-phvsical or magical influence, ex opere 
operato Unless there be faith in the recipient, an understanding 
of the meaning of the saerament and an aeeeptance of it, it is 
valueless or harmful Pray er and praise also ire effective only as 
the congregation intelligently join in them hence they are not 
to be solely by a priest nor in a strange tongue, as the clergyman 
IS simply the leader of the devotions of the people In large 
portions of the ( hurch also opportunity for the free expression of 
the religious experience of the laity is found 

The emphasis upon the believer and his freedom from all ex- 
ternal authority do not result in a thoroughgoing individualism 
I uther clearly held to the unity of all Christians, and Protestants 
are agreed m this For them, as for the Roman Church, there is a 
belief in a catholic or all-embracing Church, but the unity is not 
that of an organization , Christians are one through an indwelling 
spirit , they hold the same faith, undergo the same experience 
and follow the same purpose This inner life constitutes the 
oneness of believers and forms the true Church which is invisibU 
It expresses itself in outward forms, yet there arc not two 
Churches visible and invisible, but only one I he spiritual 
experience of the individual utters itself in words, and desires 
association with others who know the same grace There is 
formed a body of teaching m which all agree, and an organization 
in which the common experience finds expression and aid While 
then meml)€rship m this organization is not primary, it assumes 
a higher and even a vital importance, since a true experience 
recognizes the common faith and the common fellowship Were 
It to refuse assent to these, doubt would be thrown upon its own 
trustworthiness 

Historically these principles were only in part embodied, for the 
Reformation was involved in political strife The Reformers 
turned to the government for aid and protection, and throughout 
Europe turmoil and war ensued In consequence, in the Pro- 
testant nations the state assumed the ultimate authority over 
the Church Moreover, m the early days of the Reformation the 
Catholic Church charged it with a lawless individualism, a charge 
which was seemingly made good by an extreme divergence in 
theological opinion and by riots in various parts of the Protestant 
world The age was indeed one of ferment, so that the foundations 
of society and of religion seemed threatened The Reformers 
turned to the state for protection against the Roman Church, and 
ultimately as a refuge from anarchy, and they also returned to 
the theology of the Fathers as their safeguard against heresy 
Instead of the simplicity of Luther’s earlier writings, a dogmatic 
theology was formed, and a Protestant ecclesiasticism estab- 
lished, indistinguishable from the Roman Church in principle 
The main difference was in the attitude to the Roman allegiance 
and to the sacramentarian system There was thus by no means 
a complete return to the Bible as the sole authority, but the 
Bible was taken as interpreted by the earlier creeds and as 
worked into a doctrinal system bv the scholastic philosophy 
Thus Protestantism also came to identify theology with the 
whole range of human knowledge, and in its ofiicial forms it was 
as hostile to the progress of science as was the Roman Church 
Itself 

Manv Protestants rebelled against this radical departure from 
the principles of the Reformation and of Biblical Christianity 
To them it seemed the substitution of the authority of the Church 
foi the authority of a living experience and of intellectual 


adherence to theological propositions for faith The freedom of 
the individual was denied when the state enforced religious 
conformity Thus a struggle within Protestantism arose, with 
persecutions of Protestants by Protestants Moreover, many 
failed to find the expression of their faith in the official cieed or in 
the established organization, and Protestantism divided into 
mvny sects and denominations, founded upon special types of 
religious experience or upon particular points in doctrine or in 
cult Thus Protestantism presents a wide diversity m com- 
parison with the regularity of the Roman Church This wc 
should expect indeed from its insistence upon indiv idual freedom , 
yet, notwithstanding certain notable exceptions, amid the 
diversity there is a substantial unity, a unity which m our dav 
finds expression m common organizations for great practical ends, 
for example in the “ Bible bocieties,” “ Tract Societies,” the 
“ Young Men’s Christiin Associations,” “ Societies of Christian 
Fiidcavour,’ &c , which disregard denominational lines 

I he coming of the northern peoples into the Roman world 
profoundly modified Christianity It shared indeed in the 
dreariness and corruption of the times commonly called chriati- 
the “ dark ages,” but when at last a productive period aaitymnd 
began the Church was the first to profit by it Since all the modern 
educated men were priests, it assimilated the new’^®'’^'^ 
learning — the revived Aristotehanism— and continued its control 
of the universities In the 13th century it was supreme, and 
Christianity was identified with world systems of knowledge and 
politics Both were deemed alike divine in origin, and to question 
their validitv was an offence against God Christianity thus had 
passed through three stages in politics as in science At first it 
was persecuted by the state, then established bv it, and finallv 
dominated over it , so its teaching was at first alien to philosophv 
and despised liy it, next was accepted by it and given form and 
lights through it, and finally became queen of the sciences as 
theology and ruled over the whole world of human knowledge 
But the triumph by its completeness ensured new conflicts , from 
the disorder of the middle ages arose states which ultimately 
asserted complete autonomy, and in like fashion new intellectual 
powers came forth which ultimately established the independence 
of the sciences 

In the broadest sense the underlying principle of the struggle 
IS the reasscrtion of interest m the world It is no longer merely 
the scene for the drama of the soul and God, nor is man inde- 
pendent of It, but man and nature constitute an organism, 
humanity being a part of the vaster whole Man s place is not 
even central, as he appears a temporary inhabitant of a minor 
planet in one of the lesser stellar systems Every science is 
involved, and theologv has come into conflict with metaphysics 
logic, astronomy, physics, chemistry, geology , zoology , biologv , 
history and even economics and medicine I'rom the modern 
point of view this is unavoidable and even desirable, since 
“ theology ” here represents the science of the 13th centurv As 
m the political world the states gained first the undisputed 
control of matters secular, rejecting even the proffered counsel of 
the Church, and then proceeded to establish their sovereigntv 
over the Church itself, so was it m the empire of the mind Tht 
rights gained for independent research were extended over the 
realm of religion also , the two indeed cannot remain separate 
and man must subordinate knowledge to the authority of 
religion — or make science supreme, submitting religion to its 
scrutiny and judging it like other phenomena Under this 
investigation Christianity does not appear altogether exceptional 
Its early logic, ontology and cosmology, with many of its dis- 
tinctive doctrines, are shown to be the natural offspring of the 
races and ages which gav e them birth Put into their historical 
environment they are freed from adverse criticism, and indeed 
valued as steps in the intellectual development of man’s mind 
Advanced seriously, however, as truths to-day , thev arc put 
aside as anachronisms not worthy of dispute The Bible is 
studied like other works, its origins discovered and its place in 
comparative religion assigned It does not appear as altogether 
unique, but it is put among the other sacred books For the 
great religions of the world show similar cycles of development. 
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Similar appropriations of prevalent science and philosophy, 
similar conservative insistence upon aneient truth, and similar 
claims to an exclusive authority 

With this interest is involved an attitude of mind toward the 
supernatural As already pointed out, nature and super-nature 
were taken as physically and spatially distinct The latter could 
descend upon the former and be imparted to it, neither subject 
to nature nor intelligible by reason In science the process has 
been reversed , nature ascends, so to speak, into the region of 
the supernatural and subdues it to itself , the marvellous or 
miraculous is brought under the domain of natural law, the 
canons of physics extend over metaphysics, and religion takes its 
place as one element in the natural relationship of man to his 
environment Hence the new world-view threatens the founda- 
tions of the ecclesiastical edifice This revolution in the world- 
view IS no longer the possession of philosophers and scholars, but 
the multitude accepts it in part hducatKjn in general has 
rendered many familiar with the teachings of science, and, 
moreover, its pracLicvl benefits have given authority to its 
maxims and theories The world s problem is not only therefore 
acute, but the dcmvnd for its solution is wider than ever before 
The Roman Catholic Church uncompromisingly reasserts its 
ancient propositions, political and theological The cause is 
Themtti- I’^deed m the political realm, where the Church 

tudeo/thei‘> obliged to submit, but It protests and does not 
RoittMa waive 01 modify its claims (see the Syllabus of 1864, 
Church paragraphs 19 ff , 27, 54 and 55) In the Greek and 
Protestant churches this situation cannot arise, as they make 
no cl urns to government il soven ignty In the mtelUctuvl 
domain the situation is moie complex Again the Roman Church 
unhesitatingly reaffirms the ancient principles in their extreme 
form (Syllabus, paragraphs 8-q-i'?, Decrees of the Vatican 
Council, chapter 4, note espeenily canon 4-2) The works of 
St Thomas Aqumas an recommended as the standard authority 
m theology (Lncyc of leo XTIT , Aikrm Palm, Aug 4, 1879) 
In details also the conclusions of modern science are rejected, 
as for example the origin of man from lower species, and, m a 
different sphere, the conclusions of experts as to the origins of 
the Bible Faith is defined as “ assent upon authority,” and the 
authority is the Church, which maintains its 1 ight to supremacy 
over the whole domain of science and philosophy 

The Greek Church remains untouched by the modern spirit, 
and the Protestant Churches also are bound oflu tally to the 
The Greek scholastic philosophy of the 17th century , their con- 
aad Pro- fessions of faith still assert the formation of the world 
testant m SIX diys, and require assent to propositions which 
Churches jf cosmology be correct Offici- 

allv then the Church identifies Christianity with the position 
outlined above, and hostile critics agree to this identification, 
rejecting the faith in the name of philosophic and scientific truth 
On Uie other hand there arc not wanting individuals and even 
large bodies of Christians who arc intent upon a reinterpretation 
Even m the official circles of the Church, not excepting 
praises Roman Church, there are many scholars who find 
no difficulty m remaining Christian while accepting 
the modern scientific view of the world This is possible to some 
because the situation m its sharp antithesis is not present to 
their minds by making certain compromises on the one side 
and on the other, and by framing private interpretations of 
important dogmas, they can retain their faith in both and \et 
preserve their mental integrity A large literature is produced, 
reconciling science and theology by sofU ning and compromising 
and adapting , a procedure in accordaiu c with general historical 
development, for men do not love sharp mtagonisms, nor arc 
they prepared to carry principles to their logical conclusions 
Bv a fortunate power of mmd they are able to believe as truths 
mutually inconsistent propositions 

Thus the crisis is in fact not so acute as it might seem No 
great institution lives or dies by logic Christianity rests on great 
religious needs which it meets and gratifies, so that its life (like all 
other lives) is in unrationalized emotions Reason seeks ever to 
rationalize thesi , an attempt which seems to destroy yet really 
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fulfils As thus the restless reason tests the emotions of the soul, 
criticizes the traditions to which they cling, rejects the ancient 
dogmas in which they have been defined, the Church slowl) 
participates m the process silently this position and that are 
forsaken, legends and beliefs once of prime importance are for- 
gotten, or when forced into controversy mam ways are found 
by which the old and thi new are reconciled the sharpness of 
distinctions can be rubbed off, expressions may be softened, 
definitions can be modified and half- wav resting places afforded, 
until the momentous transition has been made and the cuntinuitv 
of tradition is maintained Finally, as the last step, even the 
official documents may be revised Such a process m Christianity 
is everywhere m evidence, for even the Roman Church admits 
the modern astronomy So too it accepts the changes m the world 
of politics with qualified approval In the Syllabus of 1864 the 
separation of state and church was anathematized, yet in 1906 
this separation in the Lnited States was held up as an example 
to be followed by the French government In the Protestant 
Churches the process is precisely similar \o great churc h has 
yet modified its articles of religion so as to admit, for example, 
that the Garden of Eden was not a definite plac c where Eve was 
tempted, yet the doctrine is contradicted with approv^al by 
individuals, and the results of modern science art ac eepted and 
taught without rebuke In all this the ( hureh shows its essential 
oneness with other orgamz itions of society, the government, 
the family, which are at once deeply rooted in the past and yet 
subject to the influences of the present For Christianity is bv 
no means vvhollv intellectual, nor chiefly so It would be fullv 
as true* to facts to describe this religion as a vast sthemc for 
the amehoraticm of the c cmdition of humanity In education, 
in care for the sick the poor, the outcast, it has retained the 
spirit of Its Lord Though it has at tunes denied this spirit, 
been guilty of crime'., persecutions, wars and greed — st 11 the 
Church has never quite forgotten him w ho wt nt about doing good 
nor freed itself from the contagion of lus example No age has 
been so responsive to the neeils of man as our own , whitever 
doubts men hwe as to the doctrines or the cults there is an 
agreement wider than in the past in the good works whose inspira- 
tion IS a div me lov e 

Yet the intellectual ciisis cannot be ignored in the interest 
of the practical life Men must rationalize the universe On 
the one hand there arc churchmen who attempt to 

repeat the histonctil process which has naturalized ^*®®^^** 
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the Cliureh in alien sous by appropruting the forces menc 

of the new eny ironment, and who hold tint the entire 
process is inspired and guided by the spirit of (kkI Hence 
Christianity is the absolute religion, because it does not preclude 
development but necessitates it, so that the Christianity that is to 
come shall not only retain all that is important in the Christianity 
of the past and present hut shall assimilate neyv truth On the 
other hand some seek the essential Christianity in a life bene ith 
and separable from the histone forms In part under the in- 
fluence of the Hegelian philosophy, and in part because of tlu 
prevalent eyolutionary scientific yvorld-yiew, (lod is represented 
under the form of pure thought, and the world process as the 
unfolding of hinisclf Such truth can be apprehended by tin. 
multitude only in symbols which guide the yvill through the 
imagination, and through histone fvets which are embodiment 
of ideas Ihe Trinity is the essentul Chnstian doctrine, the 
historic facts of the Christian religion being the tmbodimcnt 
of religious ideas TJie chief critical difficulty felt by this school 
is m identifying any concrete histone fact w ith the unchanging 
icleA, that IS, m making Jesus of Nazvreth the incarn ition of God 
God IS reinterpreted, and in place of a.n extra mundine creator 
IS an omnipresent life and poyver The Christian attainment is 
nothing else than the thorough intellectual gr isp of the absolute 
idea and the identification of our essential selves with God 
With a less thorough-going intellectualism other scholars re- 
interpret Christianity in terms of current scientific phraseology 
Christianity is dependent upon the understanding of the univ erse , 
hence it is the duty of believers to put it into the new setting, 
so that It adopts and adapts astronomv , geology , biology ind 
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psychology With this accomplished, Christianity will resume of any age or church to the name Christian This school also 
Its ancient place Consciously and of purpose the attempt is represents historic Christianity, and maintains the continuity 
made to do once more what has been done repeatedly before, of its life through all the ages past with Christ himself But this 
to restate Christianity m the terms of current science contmuity is not th-^n m theological systems or creeds, nor m 

From all these efforts to reconstruct s> stematic theology with sacraments and cult, nor in organization, but m the noble 
Its appropriations of philosophy and science, groups of Christians company of all who have lived in simple trust m God and love to 
turn to the inner life and seek in its realities to find the con- humanity It is this true Church of the spirit and purpose of Jesus 
firmation of their faith They also claim oneness with a long line which has been the supreme force for the uplifting of humanity 
of Christians, for in every age there have been men who have Christianity has passed through too many changes, and it has 
Ignored the dogma and the ritual of the Church, and in contempla- found too many interpretations possible, to fear the time to come 
tion and retirement have sought to know God immediately in 1 horoughgoing reconstruction m every item of theology and m 
their own experience To them at best theology with its cos- ev ery detail of polity there may be, yet shall the Christian life 
mology and its logic is only a shadow of shadows, for God go on— the life which finds its deepest utterance in the words of 
reveals himself to the pure m heart, and it matters not what Christ, “ Thou shalt love the Lord thy God with all thy heart 
science may say of the material and fleeting world This spirit and thy neighbour as thyself ” , the life which expresses its pro- 
manifests Itself in wide circles in our day The Gordian knot is foundest faith in the words Christ taught it to pray, “Our Father , 
cut, for philosophy and religion no longer touch each other but the life which finds its highest rule of conduct in the words of its 
abide m separate realms first and greatest interpreter, “ Let this mind be in you which 

In quite a different way a still more influential school seeks was also in Christ Jesus our Lord “ 


essential Christianity in the sphere of the ethical life It also 
would disentangle religion from cosmology and formal philosophy 
It studies the historic development of the Church, noting how 
element after element has been introduced into the simplicity 
of the gospel, and from all these it would turn back to the Bible 
itself In a thorough-going fashion it would accomplish what 
Luther and the Reformation attempted It regards even the 
earliest creeds as only more or less satisfactory attempts to 
translate the Christian facts into the current language of the 
heathen world But the process does not stop with this re- 
jection of the vncient and the scholastic theology It recognizes 
the scientific results attained in the study of the Bible itself, 
and therefore it does not seek the entire Bible as its rule of truth 
lo It Jesus Christ, and he alone, is supreme, but this supremacy 
docs not carry with it infallibility in the realm of cosmology or 
of histoiy In these too Jesus participated m the views of his 
own time , even his teaching of God and of the future life is 
not lacking m Jewish elements, yet none the less he is the j 
essential element in Christianity, and to his life-purpose must all | 
that claims to be Christianity be brought to lx judged lo this j 
school Chnstnnity is the culmination of the ethical monotheism 1 
of the Old Testament, which finds its highest ideal m self- | 
sacrificing love Jesus Christ is the complete embodiment of this j 
ideal, in life and m death This ideal he sets before men under ' 
the traditional forms of the kingdom of God as the object to be 
attained, a kingdom which takes upon itself the forms of the 
family, and realizes itself in a new relationship of universal 
brotherhood Such a religion appeals for its self-verification 
not to Its agreement with cosmological conceptions, either ancient 
or modem, or with theories of phllosoph^ , however true these 
may be, but to the moral sense of man On the one hand, in its 
ethical development, it is nothing less than the outworking of 
that principle of Jesus Christ which led him not only to self- 
sacrificing labour but to the death upon the cross On the other 
hand, it finds its religious solution in the trust m a power not 
ourselves which makes for the same righteousness which was 
incarnate in Jesus Christ 

Thus Christianity, as religion, is on the one hand the adoration 
of God, that is, of the highest and noblest, and this highest and 
noblest as conceived not under forms of power or knowledge but 
in the form of ethical self-devotion as embodied in Jesus Christ, 
and on the other hand it meets the requirements of all religion 
in Its dependence, not indeed upon some absolute idea or omni 
potent power, but in the belief that that which appeals to the 
soul as worthy of supfeme worship is also that in which the soul 
may trust, and whu h shall deliver it from sin and fear and death 
Such a conception of Christianity can recognize many embodi- 
ments m ritual, organization and dogma, but its test in all ages 
and m all lands is conformity to the purpose of the life of Christ 
The Lord’s Prayer in its oldest and simplest form vs the expression 
of its faith, and Christ’s separation of mankind on the right hand 
and on the left in accordance with their service or refusal of 
service to their fellow-men is its own judgment of the right 
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CHRISTIANSAND (KRisriANbAND), a fortified seaport of 
Norway, the chief town of a diocese (sUft), on a fjord of the 
Skagerrack, 175 m SW of Christiania by sea I’op (1900) 
14,701 It stands on a square peninsula flanked by the western 
and eastern harbours and by tht Otter river I he situation, with 
Its wooded hills and neighbouring islands, is no less beautiful 
than that of other south-coast towns, but the substitution of brick 
for wood as building material after a fire in 1892 made against 
the picturescjueness of the town ihere is a fine cathedral, 
rebuilt in Gothic style after a fire in 1880 Chnstunsand is 
an important fishing centre (salmon, mackerel, lobsters), and 
sawmills, wood-pulp factories, shipbuilding yards and mechanical 
workshops are the prmcijw,! industrial works The port is the 
largest on the south coast, and all the coast steamers, and those 
serving Christiania from I ondon, Hull, Grangemouth, Hamburg, 
Ac , touch here Ihe bactersdal railway follows that valley 
north to Byglandsfiord (48 m ), whence a good roid continues 
to Viken i Valle at the head of the valley t Ickkero, a neighbour- 
ing island, IS a favourite pleasure resoit The town was founded 
111 1641 by Christian IV , afUr whom it wis named 

CHRISTIAN SCIENCE, a s} stern of thcosophii and therapeutic 
doctrine, which was originated in Amenca about 1866 by Mrs 
Mary Baker (dover Edd>,and has in recent v ears obtained a 
number of adherents both in the United States and 111 Furopean 
countries Mrs Kddv (tifc lUker) was bom about 1822 near 
Concord, New Hampshire , in 184 j she married (olond \V 
(jlovcr((l 1844), in 181,3 ''be married Daniel Patterson (dnoie ex] 
1873), and in 1877 Dr Asa Gilbert kdd\ (d i88t) Vbout the 
year 1867 sh< c imc forward as a healer bv mind-eure She 
based her te lelung on the Bible , and on the principles th it man s 
essential niture is spuitual, and tint, the Spirit of Ciod Ixmg 
Love and Good, moial and pliysieal evil are (outran to that 
Spirit, and represent an absence of the Fiuc Spuit which was in 
Jesus Christ ihere is but one Mind, one God, one Christ, and 
nothing real but Mind M attc r and su kne -jS are subjeetn e slates 
of error, delusions whicli e in be dispelled by the mental process 
of a true knowledge of God and Christ, or Christian science I 
Ordinary nudical science — using drugs, Ac — is therefore irrele- 
vant , spiritual treatment is the only cure of what is really mental 
ettor J esus himself healed by those means, which were tlierefore 
natural and not miraculous, and promisee! that those who Ixe- 
lieved should do eiir itive works like Ins In 1876 a Christi in 
Scientist Association was organized Mrs Eddy had published 
m the preceding year a book entitled Siunct ami Ihalth, un'h 
Key to the biriptures, which has gone through countless editions 
and is the gospel of Christian Science In 1879 she became 
the pastor of a ‘ Church of Christ, Scientist, ’ m Boston, and also 
founded there the “ Massachusetts Metaphysical College ’ (1881 , 
closed i88q) tor the furtherance of her tenets The first denomi- 
national ch ipel outside Boston was built at Oconto, Wisconsin, in 
1886 , and m 1894 (enlarged and reconstructed in 1906) a great 
memorial ehureh was erected in Boston Mrs Eddv s publications 
also include Ritrospection and Introspection (1891), Vntlvof Good 
and Unreality of Evil (1887), Rudtmental Divine Science (1891), 
Chnsitan Healmg (1SS6), Ae Ihe progress of the cult of Christian 
Science has been remarkable, and by the beginning of the 
20th century many hundreds of Christian Science churches had 
been established , and the new religion found many adherents 
also m England A purely local and congregational form of 
government was adopted, but Christian Scientists naturally 
looked to the mother church m Bosttin, with !\lrs Eddy as its 
giudmg influence, as their centre A monthly magazine, The 
CJinman Science Journal (founded m 1883), and the weekly 
Christian Science Sentinel are published oflkially m Boston. 
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The profession of the paid Christian Science “healer’ has 
been very prominent in recent years Ixith m America and m 
England , and very remarkable successes have been claimed 
for the treatment In some serious cases of death after illness, 
where a coroners inquest has shown that the only medical 
attendance was tliat of a Christun Science ‘ healer, the que tion 
of criminal responsibility has been prominently canvassed , but 
an indictment in England against a healer for manslaughter in 
1906 resulted in an acquittal The theosophie and the medical 
aspects of Christian Science may perliaps be distingui-hed , 
the latter at all events is open to grave abuse But the modern 
reaction m medical practice against drugs, and the increased 
study of the subjee t of ‘ suggeslicm, have done rnuc h to encour- 
age a belief m faith-heahng and in “ psychotherapy ’’ generally 
In 1908, indeed, a separate movement (Emmanuel), inspired by 
the success of Christian Science, and also emanating from 
Vmencd, was started within the Anglican Communion, its 
object being to bring pra>cr to woik on tlie curing of disease , 
and this movement obtained the approval of many leaders of 
the church m England 

An authorized ’ Life of Mrs Eddj , by Sibyl Wilbur (n>5H) deals 
with tiK subject acccptibly to her discijiUs ( torginc Milmmc s ’’ 
Life of M Id (j I dd\ and IItsto>\ of Clnistinn Srieiue (looip 
though not so acceptable is i jiuiicious critical account A detailed 
indictment against the whole system by a competent English 
ilcKtoc (Stephen Paget), will be found m Ihe 1 aith and VFerAi of 
Chnstian Science (1909) 

CHRISTIANSUND (Kristiansunu), a seaport on the west ceiast 
of Norway, m Romsdal amt (countv), 259 m N E by N of 
Bergen, m the latitude of the Fitroe Islands Pop (ifx >0 
11,982 It is limit on four small isl inds, by which its harbour is 
enclosed The chief exports are wood, cod heriings anel fish 
prodiK ts, and butter to Great Britain 1 he town is sc n ed by the 
principal steamers between the south Norwegian ports, Hull, 
Hamburg Ac , and Irondhjem, ind it is the chief port of Jie 
district of Nordmore Locil steamers serve the neighbouring 
fjords, including the Sundalsfjord, from which at Sunclalsoren a 
driving road past the fine Dovrefjeld connects with the (lud- 
brandsd il route Till 1742, when it received town pru ilcges 
from Christian VI , Christiansund was exiled Lille Fosen 

CHRISTIE, RICHARD COPLEY (18^0 jc^i), English scholar 
and bibliophile, was born on the 22nd of July 1830 at Ixnton m 
Nottinghamshire, the son of a millowner He was educated at 
Linccaln College, Oxford, and was called to the bar at Lincoln s 
Inn m 1857, and m 1872 became eh tneellor of the diocese of 
Manehestcr Ihis he resigned in 1893 He held numerous 
appomtments, notably the professorships of histor> (from 1854 to 
iSt^fi) and of political economy (from 18^!^ to 1866) at Owens 
College, Alanchcster He always took an active interest in this 
college, of which he was one of the governors , m 1893 he g u c the 
( hristie library building designed b> xVlfred Waterhouse and in 
1897 he devoted j(,5o,ooo of the funds at his disposal as a trustee of 
Mr joseph Whitworth’s estate for the building of W hitworth Hall, 
which completed the front quadrangle of the college lie w is an 
enthusustic book collector, and bequeathed to Owens College his 
library of about 7S,ooo volumes, rich in a verv complete set of 
the books printed by Dolet, a wonderful scries of Aleimcs, and of 
volumes prmted bv Sebastian Gryphius JIis tiUenne DoLet, tin 
Martyr of the Renaissance (1880), is the most exhaustive work 
on the subject He died at Ribsden on the 9th of January 1901 

CHRISTINA <1626-1689), queen of Sweden, daughter of 
Gustavus Vdolphus and Mani Heonora of Brandenburg, was 
born at Stockholm on the 8th of December 1626 Her fatlief 
(heel when she was only six years old Slie was educated, 
principally, by the learned Johannes Matthiae, in as masculine a 
way as possible, while the great Oxenstjema himself mstructed 
her in politics Ginstma assumed the sceptre m her eightcentii 
year<Dec 8, 1644) From the moment when she took Ixr seat 
at the head of tie council board she impressed her veteran 
couxweliors with the convictiofi of her superior gemus A.xel 
Oxenstjema diimseM said of 4 >er, when she was only fifteen 
‘ Hermajesty is not kke wonien-tfolk, but is stout-hearted and of 
a good understanding, so that, if she be not corrupted, we have 
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good hopes of her ” Unfortunately her brilliant and commanding 
qualities were vitiated by an inordinate pride and egoism, which 
exhibited themselves m an utter contempt for public opinion, and 
a prodigality utterly regardless of the necessities of the state 
She seemed to consider Swedish affaiis as far too petty to occujn 
her full attention , while her unworthy treatment of the gre\t 
chancellor was mainly due to her jealousy of his extrx- 
ordinary reputation and to the uneasy conviction that, so long 
as he was alive, his influence must at least be ecjual to her own 
Recognizing that he would be indispensable so long as the Thirty 
Years’ War lasted, she used every effort to bring it to an end , 
and her impulsive interference seriously hampered the diplomacy 
of the chancellor, and materially reduced the ultimate gains of 
Sweden Ihe general peace congress was not opened till April 
1645 The Swedish plenipotentiaries were Johan Oxenstjerna, 
the chancellor’s son, and Adler Salyius From the first th< 
relations between them were strained Young Oxenstjerna, 
haughty and violent, claimed, by right of birth and rank, to be 
caput legahoms The chancellor, at home, took his son’s part, 
while Salvius was warmly supported by C hnstina, who privateK 
assured him of her exclusive favour and encouraged him to hold 
his own So acute did the quarrel become that there wxs a 
violent scene in full senate between the queen and the chancellor , 
and she urged Salvius to accelerate the negotiations, against the 
better judgment of the chancellor, who hoped to get more by 
holding out longer 

The longer Christina ruled, the more anxious for the future fatv 
of her empire grew the men who had helped to build it up \ ct 
she gave fresh privileges to the towns , she encouraged trade and 
manufactures, espe e lally the mining industries of the Dales , in 
1649 she issued the first school ordinance for the whole kingdom 
she encouraged foreign scholars to settle in Sweden , and nati\e 
science and literature, under her liberal encouragement, flourished 
as they had never flourished before In one respect, too, she 
showed herself wiser than her wisest counsellors I he senate and 
the estates, naturally anxious about the succession to the throne, 
had repeatedly urged her majesty to marry, and had indicated 
her cousin, ( harles Gustav us, as her most befitting consort 
Weiried of their importunities, yet revolting at the idea of 
submission to any member of the opposite sex, Christina settled 
the diflieulty by appointing Charles her successor, and at ihe 
Rtksdag of 1650 the Swedish crown was declared hereditary in 
Charles and his heirs male In the summer of 16151 ( hnstina was, 
with difficulty, persuaded to reconsider her resolution to abdicate, 
but three years liter the nation had become com meed that lur 
abdication w^as highly desirable, and the solemn act took place on 
the 6th of July 1654 at the castle of Upsala, in the presence of the 
estates and the great dignitaries of the realm Many were the 
causes which predisposed her to what was, after all, anything but 
an act of self-renunciation First of all she could not fail to 
remark the increasing discontent with her arbitrary and wasteful 
wais Within ten years she had created 17 counts, 46 barons 
and 428 lesser nobles , and, to provide these new peers with 
adequate appanages, she had sold or mortgaged crown property 
representing an annual income of 1,300,000 rix-dollars Signs arc 
also not wanting that Christina was growing weary of the cares 
of government , while the importunity of the senate and Riksdag 
on the question of her marriage was a constant source of irntation 
In retirement she could devote herself wholly to art and science , 
and the opportunity of astonishing the world hv the unique 
spectacle of a great queen, in the prime of life, voluntarih 
resigning her crown, stiongly appealed to her vi\id imagination 
Anyhow, it is certain that, towards the end of her reign, she 
behaved as if she were determined to do every thing in her power 
to make herself as little missed as possible hrom 1651 there w is 
a notable change in her behaviour She cast away every regard 
for the feelings and prejudices of her people She ostentatiously 
exhibited her contempt for the Protestant religion Her foreign 
policy was flighty to the verge of foolishness She contemplated 
an alliance with Spam, a state quite outside the orbit of Sweden s 
influence, the firstfruits of which were to have been an invasion of 
Portugal She utterly neglected affairs in order to plunge into a 
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whirl of dissipation with her foreign favourites The situation be- 

came impossible, and it was with an intense feeling of relief that 
the Swedes saw her depart, in masculine attire, under the name 
of Count Dohna At Innsbruck she openly joined the Catholic 
Church, and was rechnstened Alexandra In 1656, and again 
in 1657, she \ isited France, on the second occasion ordering the 
assassination of her major-domo Monaldischi, a crime still unex- 
plained Twice she returned to Sweden (1660 and i667)in the vam 
hope of recovering the succession, finally settling in Rome, where 
she died on the 19th of April 1689, poor, neglected and forgotten 
See Francis William Bam, Queen Chusttna of Sweden (I ondon, 
1890), Robert Nisbtt Bam, Scandinavia (Cambridge, 1905) 
Christina de Snide et le Cardinal Azzolino (Pans, 1899), Clarttta 
Gaudenzxo, La Regina Christina de Suezta in Italia (lurm, i8<>2) , 
Hans Emil briis, Dronmng Christina (Copenhagen, 1896) C N D 
Bildt, Chustina de Snide et le conilave de Cltmcnt A (Pins, 1906) 
Drottning Kristinas ststa dagar (Stockholm, 1897) and J A Taylor, 
Christina of Sweden (1909) (R N B ) 

CHRISTINA [Maria Christina HtNRiKxrA Di sir^-e P rucni 
RfeNiiRE], for some years queen-regent of Spam (1858- ), 

widow of Alphonso XII and mother of Alphonso XIII , was born 
at Gross Seelowitz, in Austria, on the 21st of July 1858, being the 
daughter of the archduke Charles P'crelinand and the archduchess 
Elizabeth of Austria She was brought up by her mother as n 
rigid Catholic, and great care was taken with her education 
At eighteen she was appointed by' the emperor Prancis foseph 
abbess of the House of Noble I adies of Saint Theresa m Prague, 
where she made herself very popular and distinguished herstlf b\ 
her mtcUectual parts It is said that at the court of Vienna the 
archduchess saw the young prince Alphonso of Spain when he was 
only a pretender in exile, before the restoration of the Bourbons 
A few years later, when Alphonso XII had lost his first wife and 
cousin, Queen Mercedes, daughter of the due de Montpensier, his 
ministers, especially Senor Canovas, urged him to marry again 
He told them that if he did so it would only be with tlie y oung 
Austrian archduchess Maria Christina After some negotiations 
between the two courts and governments it was agreed that the 
archduchess Elizabeth and her daughter should meet Alphonso 
XII at Arcdchon, in the south of France, where a few davs’ 
personal acquaintance was sufficient to make both come to a 
decision The duke of Railen went officially to Vienna to get the 
emperor of Austria’s authorization, and on the i jth of No\ ember 
1879, m the throne-room of the Imperial palace, the archduchess 
solemnly abdicated all her rights of succession in Austria, in 
accordance with the law obliging all princesses of the imperial 
house to do so when they wed a foreign prince On the 17th of 
No\ ember the archduchess and her mother, with a numerous 
suite, started for Spam, arriving at the royal castle of El Pardo, 
near Madrid, on the 24th of November Ihe wedding took place 
in the Atocha cathedral, on the 29th of November, in great state, 
and was followed by splendid festivities Queen Christina bore 
her husband two daughters before he died m 18815 — Dona 
Mercedes, born on the iith of September 1880, and Dona Maria 
Theresa, born on the 12th of November 1882 During her 
husbanci’s lifetime the young queen kept studiously apart from 
politics, so much so that her inexperience cause d much anxiety in 
November 1885, when she was called upon to take the arduous 
duties of regent During the long mmoritv of the posthumous 
son of Alphonso XII , afterwards King Alphonso XIII , the 
Austrian queen-regent acted in a way that obliged eaen the 
adversaries of the throne and the dynasty to respect the mother 
and the woman 1 he people of Spain, and the ever-restless civil 
and military politicians, found that the gloved hand of their 
constitutional ruler was that of a strong-minded and tenacious 
regent, who often asserted herself in a way that surprised them 
much, but always, somehow, enforced obedience and respect 
More could not be expected bv a foreign ruler from a nation little 
prone to waste attachment or demonstrative loyalty upon any- 
body not Castilian born and bred 
CHRISTISON, SIR ROBERT, Bart (1797-1882), Scottish 
toxicologist and physician, was born in Edinburgh on the i8th of 
July 1797 After graduating at the university of that city m 
1819, he spent a short time in London, studying under John 
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Abernethy and Sir William Lawrence, and m Pans, where he 
learnt analytical chemistry from P J Robiquct and toxicology 
trom M J B Orhla In 1822 he returned to Edinburgh as 
professor of medical jurisprudence, and set to work to organize 
the study of his subject on a sound basis On poisons in parti- 
cular he speedily became a high authority , his well-known 
treatise on them was published in 1829, and in the course of his 
inquiries he did not hesitate to try such daring experiments on 
himself as taking large doses of Calabar bean His attainments 
in medical jurisprudence and toxicology procured him the 
appointment, m 1829, of medical ofheer to the crown m Scotland, 
and from that time till 1866 he was called as a witness m many 
celebrated criminal cases In 1832 he gave up the chair of 
medical jurisprudence and accepted that of medicine and 
therajjeutics, which he held till 1877 , at the same time he 
became professor of clinical medicine, and continued m that 
capacity till 1855 His fame as a toxicologist and medical jurist, 
together with his work on the pathology of the kidneys and on 
fevers, secured him a large private practice, and he succeeded to 
a fair share of the honours that commonly attend the successful 
physician, being appointed physician to Queen Victorii in 1848 
and receiving a baronetcy m 1871 Among the books which he 
published were a treatise on Granular Degineration of (he Kidneys 
( 1839), and a C ommentary on the Pharmacopoeias of Great BrtUiin 
(1842) Sir Roliert ( hristison, who retained remarkable physical 
vigour and activity down to extreme old age died at Edinburgh 
on the 2jrd of January 1882 

Sec the I ife by lus sims (1885 1886) 

CHRISTMAS {t e the Mass of Christ), m the Christian Church, 
the festival of the nativity of Jesus Christ The history of this 
feast coheres so closely with thtt of rjnjihany (qv ), that what 
follows must be read in conncMon with the article under that 
heading 

The cirliest body of gospel tradition, represented bv Mark no 
less th in by the primitive non-Marcan document embodied in the 
first and third gospels, begins, not with the birth and childhood of 
[esus, but with his baptism , and this order of actretion of 
gospel matter is faithfully reflected m the time ordir of the 
invention of feasts The great church adopted rhristmvi> much 
later than Epiphany , and before the 5th centurv there was no 
general (onsensus of opinion as to when it should come in the 
( alcndar, whether on the 6th of January, or the ’sth of March, or 
th( 2!^th of December 

The earliest idcntificatum of the 215th of December with the 
birthday of Christ is in a jiissage, otherwise unknown and 
probably spurious, of Iheophilus of Antioch (ad 171-183) 
preserved in I atm by the Magdeburg centuriators (1 3, 118), to 
the effect that the Gauls (ontended thvt as they celebrated the 
birth of the T ord on the 25th of December, whatever d ly of the 
week It might be, so they ought to celebrate the Pascha on the 
2Sth of March when the resurrection befell 

Ihc next mention of the 25tb of December is in Hippolytus’ 
{c 202) commentary on Daniel iv^ 23 Jesus, he says, was born 
at Bethlehem on the 2 sth of December, a Wednesday in the forty- 
second year of Augustus This passage also is almost certainly 
interpolati (1 In any case he mentions no feast, nor was such a 
feast congruous with the orthodox ideas of that age As late as 
2 15 Origen, m his eighth homily on Leviticus, repudiates as 
-sinful the very idea of keeping the birthday of Christ “ as if he 
were a King Pharaoh” Ihe first certain mention of Dec 25 
IS in a I atm c hronographer of ad 35 j, first published entire by 
Mommsen ^ It runs thus in F nglish ‘ Year i after ( hrist, in the 
consulate of Caesar and Paulus, the Lord Jesus ( hrist was born 
on the 2t;th of December, a Fridty and 15th day of the new 
moon ” Here again no festal celebration of the day is attested 

1 here were, however, many speculations m the 2nd century 
about the date of Christ’s birth f lement of Alexandria, towards 
Its close, mentions several such, and condemns them as super- 
stitions Some chronologists, he says, alleged the birth to have 

> la the Ahhandlun^en der uichstschen Akademie der ]\ nssen 
schaften (1850) Note that in a o 1 Dec 25 was a Sunday and not 
a bnday 


occurred m the twenty-eighth year of Augustus, on the 25th of 
Pachon, the Egyptian month, < e the 20th of May These were 
probably the Basilidian gnostics Others set it on the 24th or 
25th of Pharmuthi, t e the 19th or 20th of April Clement 
himself sets it on the 17th of Novimber, 3 b c The author of a 
Latin tract, called the De Pascha computus, written m \fnca m 
243, sets It by private revelation, ab tpso deo tmptrati, on the 
28th of March lie argues that the world was ( reated perfect, 
flowers in bloom, and trees m leaf, therefore in spring , also at the 
equinox, and when the moon just created was full Now the 
moon and sun were created on a Wednesday 1 he 28th of March 
suits all these considerations Christ, therefore, being the Sun of 
Righteousness, was born on the 28th of March ihe same 
symbolical reasoning led Poly carp ^ (before 160) to set his birth on 
Sunday, when the world’s creation began, but his baptism on 
Wednesday, for it was the analogue of the sun’s creation On 
such grounds certain Latins as early as 354 may have transferred 
the human birthday from the 6th of January to the 25th of 
I lecembcr, which was then a Mithraic feast and is bv the t hrono- 
giapher abov'c referred to, but in another part of his compilation, 
tirmed Natalis invicli salts, or birthday of the unconquered Sun 
( yprian (de oral dom 35) calls Christ Sol vents, Ambrose Sol not us 
nosier (Sermo vii 13), and such rhetoric was widespread The 
Syrians and Armenians, who clung to the 6th of January, 
iccused the Romans of sun-worship and idolatrv, contending 
with great probabibtv that the fe ist of the 25th of December had 
h(cn invented by disciples of Cennthus and its lections by 
\rtemon to commemorate the natural birth of J esus C hrv sostom 
ilso testifies the 25th of December to ha\c been from llu begin- 
ning known in the West, from Thrace even as far as Ciidcs 
Vmbrosc, On I irpits 111 ch i, writing to his sister, imiilics that 
as late as the papicv of Libenus 3‘;2-356, the Birth from the 
Virgin was feasted together with the Marriage of Cana ind the 
Banquet of the 4000 (Luke i\ 13), which were never feasted on 
any other day but Jan 6 

Chrysostom m a sermon preached at Antioch on Dec 20, 
386 or 388, says that some held the feast of Dec 25 to ha\e 
been held in the West, from 1 brace as far as Cadiz from the 
beginning It certainlv originated in the \\cst, but spre id 
quickly eastwards In 3s 3-361 it was observed at the court of 
C onstantius Basil of C icsarea (died 379) adopted it Honorius, 
emperor ( 395-423) m the W'est, informed his mother and brother 
\ri idius (395-408) m Byzantium of how the new feast w is kept 
m Rome, separate from the 6th of januarv with its own troparia 
Old sticharia Ihev adopted it, and recommended it to 
( hrysostom, who had long been m favour of it Epiphanius of 
( rcte was won over to it, as were also the other three patriarchs, 
J he ophilus of Alexandria, John of Jerusalem, Flav lan of Antioch 
Hus was under Pope \nastasius, 398-400 John or W ihan of 
'Mice m aleller printed bv ( ombcfis m \\\i,UiAoriamonothilitari‘m, 
affords the ibuve details The new feast was communicited by 
Proclus, patriarch of Constantinople (434-446), to 8ahak, 
( atholicos of Armenia, about 440 1 he letter was betrav cd to the 

lYrsian king who accuse d Sahak of Greek intrigues, and deposed 
him Howtv^er, the Armenians, at least those within the 
Bvzantmc pale, adopted it for about thirty years, but fin. illy 
abandoned it together with the decrees of Ghalecdon c.ail\ in the 
8th century Many writers of the period 375 450, eg Fpiphinnis, 
( assian, Asterius Basil, Chrvsostom and Jerome, contrast the 
new feast with tint of the Baptism as that of the birth afitr tin 
//< sh, from which we infer that the latter was generallv regarded 
as a birth according to the Spirit Instructnc as showing that 
the new fc ast tr.ivelled from \\ est eastw ,ards is the f act (notie ed 
by Usener) that in 387 the ne w feast was reckoned ae cording to 
the Julian calendar bv writers of the province of Ami who m 
re ferring to other feasts use the reckoning of their local c ile ndars 
As early as 400 in Rome an imperial rescript includes Christmas 
among the three feasts (the others are Easter and Epiphany ) on 
which theatres must be closed Fpiphanv and Christmas were 
not made judicial non dtes until 534 

® In a fragment preserved by an Armenian writer, Vnanias of 
Shirak 
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For some years m the West (as late as 353 m Rome) the birth 
feast was appended to the baptismal feast on the 6th of January, 
and m Jerusalem it altogether supplanted it from about 360 to 
440, when Bishop Juvenal introduced the feast of the 25th of 
December The new feast was about the same time (440) finally 
established in Alexandria The qtiadragestma of Fpiphany (t e 
the feast of the presentation in the Temple, or hupapantf) con- 
tinued to he celebrated in Jerusalem on the 14th of February, 
forty days after the 6th of Januarv, until the reign of Justinian 
In most other places it had long before been put back to the 
2nd of February to suit the new Christmas Armenian historians 
describe the riots, and display of armed force, without which 
Justinian was not able in Jerusalem to transfer this feast from 
the 14th to the 2nd of February 

The grounds on which the Church introduced so late as 3150-440 
a Christmas feast till then unknown, or if known, precariously 
linked with the baptism, seem in the mam to have been the 
following (i) Tlie transition from adult to infant baptism was 
proceeding rapidly m the Fast, and m the West was well-nigh 
completed Its natural complement was a festal recognition of 
the fact that the divme element was present m Christ from the 
first, and was no new stage of spiritual promotion coeval only 
with the descent of the Spirit upon him at baptism Ihe 
general adoption of child baptism helped to extinguish the old 
view that the divine life m Jesus dated from his baptism, a view 
which led the Epiphany feast to be regarded as that of Jesus’ 
spiritual rebirth This aspect of the feast was therefore forgotten, 
and Its imjiortance in every wav diminished bv the new and rival 
feast of Christmas (2) ITic 4th century witnessed a rapid 
diffu ion of Marc ionite, or, as it was now called, Manichaian 
propaganda, the chief tenet of which was that Jesus either was 
not born at all, w^as a mere phantisrn, or anvhow did not take 
flesh of the Virgin Mary Against this view the new Christmas 
was a protest, since it w’as peculiarly the feast of his birth in the 
Ilcsli, or as a mm, and is constantly spoken of vs such b) the 
fathers who witnessed its institution 

In Britain the 25th of December was a festival long before 
the conversion to ( hristianity, for Bede {De temp rat eh 13) 
relates that “ the ancient peoples of the Angli began the year on 
the 25th of December when wc now celebrate the birthday of 
the I Orel , and the very night which is now so holy to us, thev 
called m their tongue modranedtt (modra niht), that is, the 
mothers’ night, by reason we suspect of the ceremonies which 
m that night-long vigil they performed ” With his usual 
reticence about metters pagan or not orthodox, Bede abstains 
from recording who the motlicr>> were and what the ceremonies 
In 1644 the English puritans forbad any nu rriment or religious 
services by act of Parliament, on the ground that it was a heathen 
festival, and ordered It to be kept as a fast Charles II revived 
the feast, but the Scots adhered to the Puritan view 

Outside Teutonic countries Chnstmis presents are unknown 
Their place is taken in Latin countries by the strenae, French 
etrenne'y, given on the ist of Januarv , this was in antiquity 
a great holiday, wherefore until late in the 4th century the 
Chiistians kept it as a day of fasting and gloom Ihe setting 
up m T atm churches of v C hnstmas creche is said to have been 
origin vied by St Trane is 

Authorities — K A H KoWner, Henrtologxe (Trciburg im Br , 
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and V (teiprig, 1817-1S31) A J Bmtcnm, Denkwilrdightit n, 

V pt 1 p 528 (Mvmz, iSz*;, itc ) b mst Fnednch W< msdorf, De 
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CHRISTMAS ISLAND, a British possession under the govern- 
ment of the Straits Settlements, situated m the eastern part 
of the Indian Ocean (m 10® 25' S , 105° 42' E ), about it)o m 
S of Java The island is a quadrilateral with hollowed sides 
about 12 m in greatest length and 9 in extreme breadth It 


is probably the only tropical island that had never been inhabited 
by man before the European settlement When the first settlers 
arrived, in 1897, it was covered with a dense forest of great trees 
and luxuriant under-shrubbery The settlement in Flymg Fish 
Give now numbers some 250 inhabitants, consistmg of Europeans, 
Sikhs, Malays and Chinese, bv whom roads have been cut anel 
patches of cleared ground cultivated 
The island is the flat summit of a submarine mountain more 
than 15,000 ft high, the depth of the platform from which it 
nses being about 14,000 ft,, and its height above the sea being 
upwards of 1000 ft The submarine slopes are steep, and within 
20 m of the shore the depth of the sea reaches 2400 fathoms 
It consists of a central plateau descending to the water in three 
terraces, each with its “ tread ” and “ rise ” Ihe shore terrace 
descends by a steep cliff to the sea, forming the “ rise ” of a 
submarine “ tread ” in the form of fringing reef which surrounds 
the island and is never uncovered, even at low water, except 
in Flying Fish Cove, where the only landing-place exists The 
central plateau is a plain whose surface presents “ rounded, 
flat-topped hills and low ridges and reefs of limestone,’ with 
narrow intervening valleys On its northern aspect this plateau 
has a raised rim having all the appearances of being once the 
margin of an atoll On these rounded hills occurs the deposit 
of phosphate of lime which gives the island its commercial 
value Ihe phosphatic deposit has doubtless betn produced 
by the long-continued action of a thick bed of sea-fowl dung, 
which converted the carbonate of the underlying limestone into 
phosphate The flvt summit is formed by a succession of limt- 
stones— all deposited m shallow water — from the Eocene (or 
I Oligocene) up to recent dejxisits m the above-mentioned atoll 
with islands on its reef The geological sequence of events 
appears to have been the following — After the deposition of 
the I'occne (or Oligocene) limestone —whii li reposts upon a floor 
of basalts and trachytes — basalts and basu tuffs were ejected 
over which, during a period of very slow depitssion, orbitoidal 
hmestones of Miocene age — which seem to make up the great 
mess of the island — were deposited , then elapsed a long period 
of rest, during which the vtoll condition existed and the guano 
deposit was formed , from then down to tin present time there 
has succeeded a senes of sev-level subsideiitts, resulting m the 
formation of the terraces and the av cumulation of the detritus 
now seen on the first inland cliff the old submarine slope of the 
island Ihe ociurrtncc of such a series of lertiiry deposits 
appears to be unknown elsewhere The whole series was evi- 
dently deposited in shallow water on the summit of a submarine 
voJcivno stvnding in its present isolvtion, and round which the 
oc can floor has probably altered but a ft w hundred feet since the 
E(x:ene age Thus although the roeks of the southern coast 
of J iva in their general character and sue cession resemble those 
of Christmas Island, there lies between them an abysmal trough 
18,000 ft m depth, which renders it scarcely possible that they 
were deposited m a continuous area, for such an enormous 
depression of the sea-floor could hardly have oeeurred since 
Miocene times without involving also Christmas Island One 
of tlie mam purposes of the exploration was to obtain light on 
the (lucostion of the foundation of atolls 

The flora consists of 129 species of angiospcrms, i Cycas, 
22 ferns, and a few mosses, lichens and fungi, 17 of which are 
endemic, while a considerable number — not specifically distmct — 
form local varieties nearly all presenting Indo-Malayan affinities, 
as do the single Cycas, the ferns and the cryptogams As to its 
fauna, the island contains 319 species of animals — 54 only being 
vertebrates — 145 of which are endemic A very remarkable 
distributional fact in regard to them, and one not yet fully 
explained, is that a large number show affinity with species m 
the Austro-Malayan lather than in the Indo-Malayan, their 
neaier, region The ocean currents, the trade-winds blowing 
from the Australian mainland, and north- westei ly storms 
from the Malayan islands, are no doubt responsible for the 
introduction of many, but not all, of these Malayan and Austral- 
asian species The climate is healthy, the temperature varying 
from 75° to 84° F The pievailing wind is the S E trade, which 
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blows the greater part of the year The rainfall m the wet season 
IS heavy, but not excessive, and during the dry season the ground 
IS refreshed with occasional showers and heavy dews Malarial 
fever is not prevalent, and it is interesting to note tliat there 
are no swamps or standing waters on the island 

It 13 not known when and by whom the island was discovered, 
but under the name of Mom it appears on a Dutch chart of 1666 
It was first visited in i688 by Dampier, who found it unmhabited 
In 1886 Captam Maclear of H M S “ I'lymg Fish,” having 
discovered an anchorage in a bay which he named T lying Fish 
Cove, landed a party and made a small but interesting collection 
of the flora and fauna In the following year Captam Aldrich 
on H M S “ h-geria ” visited it, accompanied by Mr J J Lister, 
F R S , who formed a larger biological and mmeralogical collec- 
tion Among the rocks then obtained and submitted to Sir John 
Murray for examination there were detected specimens of nearly 
pure phosphate of lime, a discovery which eventually led, in 
June 1888, to the annexation of the island to the British crown 
Soon afterwards a small settlement was established m Hying 
Fish Cove by Mr G Clunics Ross, the owner of the Keelmg 
Islands, which lie about 750 m to the westward In 1891 
Mr Ross and Sir John Murray were granted a least , but on the 
further discovery of phosphatic deposits they disposed of their 
rights in 1897 to a company In the same >car x thorough 
scientific exploration was made, at the cost of Sir John Murray, 
by Mr C W Andrews, of the Biitisli Museum 

See C VV Andrew',, A Monopaph of Chnslmas Island {Indian 
Ocean) (London, 1900) 

CHRISTODORUS, of Coptos ui Lgypt, epic poet, flourished 
during the reign of Anastasius I (\u 49i-<5i8) According 
to Suidas, he was the author of iiarpta, accounts of the founda- 
tion of various titles , Aiomko., the mythical history of Lydia, 
T(r«i/)(/va, the conquest of Isauria by \nastasius , three books 
of epigrams, and many other woiks In addition to two 
epigrams ( inihol Pal vn 697, O98) we possess a description 
of eighty statues of gods, heroes and Kmous men and women in 
the gymnasium of Zeuxippus at Constantinople This (K<f>pau-i%, 
tonsisting of 416 hexameters, forms the second book of the 
Palatine Audiology The writer s chief models are Homer 
and Nonnus, whom he follows closely m the structure of his 
hexameters Opinions are divided as to the merits of the 
work Some critics regard it as of great import mcc for the 
history of art and i model of description others consider it 
valueless, alike from the historical, mythological and archaeo- 
logical points of view 

Set F Haum^arh n Dl Christadora poeta Ihehano (1881), and his 
article in Pauly Wissow i s 111 2(1899) W Christ 
Gcu/tuhle der gnechisAicn LUtautur (i8y8) 

CHRISTOPHER, SAINT {Christo phor us, Chn^toferus), a saint 
honoured m the Roman Catholic (25th of Julv) and Orthodox 
Last! rn (9th of May) Churches, the patron of ferrymen Nothing 
that IS authentic is known about him He appeals to have been 
originally a pagan and to have been born m Syria He was 
baptized by Babylas, bishop of Antioch , preached with much 
success in Lycia , and was martyred about ad 2 so during the 
persecution under the emperor Deems ^ Round this small 
nucleus of possibility, however, a vast mass of legendary matter 
gradually collected All accounts agree that he was of great 
stature and singularly handsome, and that this helped him 
not a little in his evangelistic work But aicoidmg to a story 
reproduced m the New Umat 4niholos;y of Arcudius, and 
mentioned m Basil’s Manolapte, ( hristopher was originally a 
hideous man-eating ogre, with a dog’s face, and only received 
his human semblance, with his Christian name, at baptism 
Most of his astounding miracles are of the oidinary type He 
thrusts his staff into the ground , whereupon it sprouts into 
a dale p dm, and thousands are converted Courtesans sent to 
seduce him are turned by his mere aspect into Christians and 
martyrs I he Roman governor is confounded by his insensi- 

' Or Dagnus— perhaps to be identified with M iximinus Daz i 
]oint emperor (with Galcrms) in the East 305-311, and sole emperor 
3 ”" 3 i 3 
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bility to the most refined and ingenious tortures He is roasted 
over a slow fire and basted with boiling oil, but tells his tormentors 
that by the grace of Jesus Christ he feels nothing \V hen at last, 
m despair, they cut off his head, he had converted 48,000 people 

The more conspicuous of these legends are included in the 
Mozarabic Breviary and Missal, and arc given m the thirtv -tlurd 
sermon of Peter Damien, but the best-known story is that which 
IS given m the Golden Legend of Jacopus de Voragine According 
to this, Christopher— or rather Reprobus, as he was then called — 
was a giant of vast stature who was in search of a man stronger 
tlmn himself, whom he might serve He left the strv ice of the 
king of Canaan because the king feared the devil, and that of the 
devil because the devil feared the Cross He was converted 
by a hermit , but as he hail neither the gift of fasting nor that 
of prayer, he decided to devote himself to a work of chantv 
and set himself to carry wayfarers ov er a bndgeless river One 
day a little child asked to be taken across, and Christopher took 
him on his siioulcler When half way over the stream he staggered 
under what seemed to him a crushing weight, but he reached 
the other side and then upbraided the child for placing him in 
pciil ‘‘Had I borne thi whole world on my back,’ he said, 
‘‘it could not luive weighed heavier than thou ‘‘Marvel 
not I ’ the child replied, ” for thou hast home upon thv back 
the world and him who created it ' ” It was this storv that 
gave Christopher his immense popularity throughout Western 
Christendom 

See Bollancl Aila band vi 146, Gutnebault, Did ti mo 
paphiqut dts attnbuts dts figures et dcs legendes des saiiUs (Par , 
1850) Smith incl icc, Did of Chnst Biog (London, 1877, Ac , 
t voL ) A Simmus, Die Legcndi lom h Chnstophnrus (Hanoccr, 
1868) and othci literature cited m Herzog Hauck Realennk 
IV Oo 

CHRISTOPHORUS, pope or anti-pope, elcx-ted m 903 against 
Leo V , whom he threw into prison In Januarv 904 he was 
treated m the same fasliion by his competitor, Sergius III , who 
had him strangled 

CHRISTOPOULOS, ATHANASIOS (1772-1847), Greek poet 
was bom at Castona in Macedonia He studied at Buda and 
Padua, and became teacher of the children of the \ lach prince 
Mourousi After the fall of that prince m 1811, C hnstnpoulos 
was employed by Prince Caradja, who had been appointed 
hospodar of Moldavia and Walachia, m drawing up a code 
of laws for that country On the removal of Caradja, he retired 
into pnvate life and devoted himself to literature He wrote 
drinking songs and love ditties which areverv popular among 
the Greeks He is also the author of a trageeJv of Pvltltka 
Parallela (a comparison of various sv stems of government), of 
translations of Homer and Herodotus, and of some philological 
works on the connexion between ancient and modern (ireck 

His Hrllenika inhaiologemata (Athens, 1853) contains an account 
ot his life 

CHHISrS HOSPITAL (the “Blue-coat School”), a famous 
English educational and charitable foundation It was originally 
one of three royal hospitals in the citv of london, founded by' 
Edward VI , who is sxicl to have been inspired hv i sermon 
of Bishop Ruilev on chanty Christ’s hospital was specially 
devoted to fatherless and motherless children The buildings 
of the monastery of Grev Frurs, Newgite Street, were appro 
pnated to it , liberal public subscription added to the king s 
grant endowed it richly , and the mayor, commonaltv and 
citizens of I onclon were nominateel its gov'ernors in its charter of 
IS 53 At first Christ’s hospital shared a common fund with the 
two other hospitals of the foundation(Bridewcll and St Thomas’s), 
hut the three soon became independent Not long after Un 
opening Christ’s was providing home and education (or, m the 
case of the very young, nursing) for 400 children The popular 
name of the Blue-coat school is derived from the dress ot the 
bovs — originally (almost from the time of the found ition) a blue 
gown, with knee-breeches, yellow petticoat and stockings, neck- 
bands and a blue cap The petticoat and t ip were given up in the 
middle of the 19th century, and thereafter no head-covering was 
worn The buildings on the Newgate Street site underwent 
reconstruction from time to time, and in 1902 were vacated bv 
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the school, which was moved to extensive new buildings at 
Horsham The London buildings were subsequently taken 
down The school at Horsham is conducted on the ordinary 
lines of a public school, and can accommodate over 800 boys 
It includes a preparatory school for boys, established m 1683 
at Hertford, where the buildings have been greatly enlarged 
for the use of the girls’ school on the same foundation This was 
originally in Newgate Street, but was moved to Hertford m 1778 
In the boys’ school the two highest classes retain their ancient 
names of Grecians and Deputy Grecians Children were formerly 
admitted to the schools only on presentation Admission is now 
(i) by presentation of donation governors (t e the royal family, 
and contributors of £500 or more to the funds), of the council 
of almoners (which administers the endowments), or of certain 
of the city companies , (2) by competition, on the nomination 
of a donation governor (for boys only), or from public elementary 
schools m London, certain city parishes and certain endowed 
schools elsewhere 1 he mam school is divided into two parts — 
the Latin school, corresponding to the classical side m other 
schools, and the mathematical school or modern side Large 
pension chanties are administered by the governing body, 
and part of the income of the hospital (about £60,000 annually) 
IS devoted to apprenticing boys and girls, to leaving exhibitions 
from the school, <S;c 

CHRISTY, HENRY (1810-1865), English ethnologist, was born 
at Kmgston-on- Thames on the 26th of July iSio lie entered 
his father’s firm of hatters, m London, and later became a 
director of the London Joint-Stock Bank In 1850 he started on 
a series of journeys, which interested him in ethnological studies 
Eniouragcd by what he saw at the Great Exhibition of 1851, 
f hristy devoted the restof his life to perpetual travel and research, 
making extensive collections illustrating the early history of man, 
now m the British Museum He travelled m Norway, Sweden, 
Denmxrk, Mexico, British Columbia and other countries , but m 
1858 (ame the opportunity whuh brought him fame It was m 
that year that the discoveries by Boucher dc Perthes of flint 
implements in France and England were first held to have clearly 
pro\ ed the great antiquity of man Christy joined the Geological 
Society, and in company with his friend Ldouard Lartet explored 
the eaves m the valley of the Vd^^rc, a tributary of the Dordogne 
in the south of France To his task Christy devoted money and 
time ungrudgingly, and an account of the explorations appeared 
in Comptes rendus (Feb 29th, 1864) and Transactions of the 
Ethnologual Society of London (June 21st, 1864) He died, 
however, on the 4th of May 1865, of mllammation of the lungs 
supervening on a severe cold contracted during exeax ation work 
at La Palisse, leaving a half-finished book, entitled Reliquiae 
iquitanicae, being contributions to the Archaeology and Palaeonto- 
ligy of Perigord and the adjacent provinces of tiOiUhern France , 
this was issued in parts and eompletcd at the expense of Christy’s 
executors, first by Lartet and, after his death in 1870, by Pro- 
fessor Rupert Jones By his will Christy bequeathed his magni- 
heent archaeological collection to the nation In 1884 it found a 
home m the British Museum Christy took an earnest part in 
many philanthropic movements of his time, especially identifying 
himself with the efforts to relieve the sufferers from the Irish 
famine of 1847 

CHROMATIC (Gr xpiajiaTiK6<i, coloured, from xpSifm, colour), 
a term meaning “ coloured,” chiefly used in science, particularly 
in the expression “ chromatic aberration ” or ” dispersion ’ (see 
Aberration) In Greek music xiioijxaTiKy] fiova-iKr) was one of 
three divisions — diatonic, chromatic .mcl enharmonic — of the 
tetrachord Like the I>atm color, was often used of 

ornaments and embellishments, and particularly of the modifica- 
tion of the three genera of the tetrachord The chromatic, being 
subject to three such modifications, was regarded as particularly 
“ coloured ” To the Greeks chromatic music was sweet and 
plaintive From a supposed resemblance to the notes of the 
chromatic tetrachord, the term is applied to a succession of notes 
outside the diatonic scale, and marked by accidentals A 
“ chromatic scale ” is thus a senes of semi-tones, and is commonly 
written with sharps in ascending and flats descending The most 


correct method is to write such accidentals as do not involve a 
change of key 

CHROMITE, a member of the spinel group of minerals , an 
oxide of chromium and ferrous iron, FeCrgO^ It is also known 
as chromic iron or as chrome-iron-ore, and is the chief commercial 
source of chromium and its compounds It crystallizes in 
regular octahedra, but is usually found as grains or as granular to 
compact masses In its iron-black colour with submetallic lustre 
and absence of cleavage it resembles magnetite (magnetic iron- 
ore) m appearance, but differs from this in being only slightly if at 
all magnetic and m the brown colour of its powder The hardness 
IS , specific gravity 4 5 The theoretical formula FeCr^O^ 
corresponds with chromic oxide (CrjOg) 68 %, and ferrous oxide 
32 % , the ferrous oxide is, however, usually partly replaced by 
magnesia, and the chromic oxide by alumina and ferric oxide, so 
that there may be a gradual passage to picotite or chromespmel 
Much of the material mined as ore does not contain more than 
40 to 50 % of chromic oxide In the form of isolated grains the 
mineral is a characteristic constituent of ultrabasic igneous rocks, 
namely the pendotites and the serpentines which have resulted 
from their alteration It is also found under similar conditions 
in meteoric stones and irons Often these rocks enclose large 
segregated masses of granular chromite The earliest worked 
deposits were those m the serpentine of the Bare Hills near 
Baltimore, Maryland, U b A , it was also formerly extensively 
mined m Lancaster county, Pennsylvania, and is now mined m 
California, as well as m Turkey, the Urals, Dun Mountain near 
Nelson in New Zealand, and Unst m the Shetlands 

Chrome-iron-ore is largely used m the preparation of chromium 
compounds for use as pigments (t hrome-yellow, &c ) and m 
calico-printing , it is also used m the manufacture of chrome- 
steel (L J S ) 

CHROMIUM (symbol Cr atomic weight 52 1), one of the 
metallic chemical elements, the name being derived from the fine 
colour (Gr of ffs compounds It is a member of the sixth 

group in the periodic classification of the elements, being included 
in the natural family of elements containing molybdenum, 
tungsten and uranium The element is not found in the free state 
m nature, nor to any large extent in combination, occurring 
chiefly as chrome- ironstone, Cr_, 0 , TeO, and occasionally being 
found as crocoisiti, PbCrO^ i hromt -ochre, CrgO^, and chrome- 
garnet, CaO CrjOg dbiOj, while it is also the cause of the colour m 
serpentine, chromc-mica and the emerald It was first investi- 
gated in 1789 by L N Vauquelm and Macquart, and in 1797 by 
Vauquclin, who found that the lead m crocoisitc was in combina- 
tion with an acid, which he recognized as the oxide of a new metal 

The metal can be obtained by various processes 1 hus Sainte 
Claire Devillc prepared it as a very hard substance of steel-grey 
colour, capable of taking a high polish, by strong ignition of 
chromic oxide and sugar charcoal m a lime crucible F Wohler 
reduced the sesquioxide by zinc, and obtained a shining green 
powder of specific gravity 6 81, which tarnished in air and 
dissolved m hydrochloric acid and warm dilute sulphuric acid, 
but was unacted upon by concentrated nitric acid H Moissan 
(Comptes rendus, 1893, 116, p 349, 1894, 119, p i8‘;)reduces the 
sesquioxide with carbon, in an electric furnace , the product so 
obtained (which contains carbon) is then strongly heated with 
lime, whereby most of the carbon is removed as calcium carbide, 
and the remainder by heating the purified product m a crutiblc 
lined with the double oxide of calcium and chromium An easier 
process is that of H Goldschmidt (Annalen, 1898, 301, p 19) 
m which the oxide is reduced by metallic aluminium , and if care is 
taken to have excess of the sesquioxide of chromium present, the 
metal is obtained quite free from aluminium Ihe metal as 
obtained m this process is lustrous and takes a polish, does not 
melt in the oxyhydrogen flame, but liquefies in the electric arc, 
and IS not affected by air at ordinary temperatures Chromium 
as prepared by the Goldschmidt process is in a passive condition 
as regards dilute sulphuric acid and dilute hydrochloric acid at 
ordinary temperatures , but by heating the metal with the acid it 
passes into the active condition, the same effect being produced 
by heating the inactive form with a solution of an alkaline halide 
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W Hittorf thinks that two allotropic forms of chromium exist 
(Zeil fur phyi Chem , 1898, 25, p 729 , 1899, 30, p 481 , 1900, 
34, p 385), namely active and inactive chromium , while W 
Ostwald {ibtd , 1900, 35, pp 33, 204) has observed that on 
dissolving chromium m dilute acids, the rate of solution as 
measured by the evolution of gas is not continuous but periodic 
It is largely made as ferro-chrome, an alloy containing about 
60-70 % of chromium, by reducing chromite in the electric 
furnace or by aluminium 

Chromium and its salts may be detected b> the fact that 
they give a deep green bead when htated with borax, or that 
on fusion with sodium carbonate and nitre, a yellow mass of 
an alkaline chromate is obtained, which, on solution m water 
and acidihcation with acetic acid, gives a bright yellow precipitate 
on the addition of soluble lead salts Sodium and potassium 
hydroxide solutions precipitate green chromium hydroxide 
from solutions of chromic salts , the precipitate is soluble m 
excess of the cold alkali, but is completely thrown down on 
boiling the solutum Chromic acid and its salts, the chromates 
and bichromates, can be detected by the violet coloration which 
they give on addition of hydrogen peroxide to their dilute acid 
solution, or b) the fact that on distillation with concentrated 
sulphuric acul and an alkaline chloride, the red vapours of 
chromium oxychloride are produced Ihe yellow colour of 
normal chromates changes to red on the addition of an acid, 
but goes back again to yellow on making the solution alkaline 
Normal chromates on the addition of silver nitrate give a red 
precipitate of silver chromate, easily soluble in ammonia, and 
with barium chloride a yellow precipitate of barium chromate, 
insoluble m acetic acid Reducing agents, such as sulphurous ' 
acid and sulphuretted hydrogen, convert the chromates into 
chromic salts Chromium in the form of its salts may be 
estimated quantitatively bv precipitation from boiling solutions 
with a slight excess of ammonia, and boiling until the free 
ammonia is nearly all expelled The precipitate obtained is 
filtered, well washed with hot water, dried and then ignited until 
the weight is constant In the form of a chromate it may be 
determined by precipitation, in acetic acid solution with lead 
acetate , the lead chromate precipitate collected on a tared 
filter paper, well washed, dried at ioo° C and weighed , or the 
chromate may be reduced by means of sulphur dioxide to the 
condition of a chromic salt, the excess of sulphur dioxide expelled 
by boiling, and the estimation carried out as above 

The atomic weight of chromium has been determined by 
S (t Rawson, by the conversion of pure ammonium bichromate 
into the trioxide(/oMrMaZ(;/C/iew , 1899, 153, p 213), themean 
value obtained being 52 06 , and also by C Meineckc, who 
estimated the amount of silver, chromium and oxygen in silver 
chromate, the amount of oxygen in piotassium bichromate, and 
the amount of oxygen and chromium in ammonium bichromate 
{Ann , 1891, 261, p 339), the mean value obtained being 51 99 

Chromium forms three senes of compounds namelv the chromous 
salts corresponding to CrO, chromous oxide, chromic salts, corre- 
sponding to Cr^Oj, chromium stsquioxide, and the chromates 
corresponding to CrOj, chromium tnoxidc or chromic anhvdrwk 
Chromium scsquioxidc is a basic oxide, although like alumina it acts 
as an acid forming oxide tow irds strong bases, forming salts called 
chromites Vanous other oxides of chromium, intermediate m 
composition between the scsquioxidt and tnoxidc have been 
described, namely chioimum dioxide CrgOjCrC), and the oxidi 
CrOj 2 C,rp, 

Chromous oxide, CrO, is unknown m the free state, but in the 
hydrated condition as CrO H3O or Cr(OH)j it may be proparid b\ 
precipitating chromous chloxule b> a solution of potassium hy 
droxide in air free water The preeipitatc so obtained is a brown 
amoiphous solid which readil) oxidizes on exposuie, and is decom 
posed by heat with liberation of hsdiogen and formation of the 
sesquioxide The sesquioxidc, ( r^O,, occuis native, and can lx 
artilicially obtained in several dilicrent ways, e g , hy igniting the 
corresponding hydroxulc, or chromium trioxule, or amn omum 
bichromate, or by pissing the \apours of chromium oxychloride 
through a red hot tube, or by ignition of mercurous chromate In 
the amorphous state it is a dull green, almost infusible powder, but 
as obtained from chromium oxychloride it is deposited in the form of 
dark green hexagonal crystals of specific gravity 5 2 After ignition it 
becomes almost msolublem acids, and on fusion with silicates it colours 
them green , consequently it is used as a pigment for colouring glass 
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I and china By the fusion of potassium bichromate with Ixinc acid, 
and extraction of the mi It with water, a residue is left which pos 
senses a fine green colour, and is used as a pigment under the name 
of Guignet s green In composition it approximates to Cr^Oj HjO, 
but it always contaans more or less boron tnoxidc Several forms 
of hydrate d chromium sesepiioxide are known thus on precipitation 
of a chromic salt, free from alk ih, by ammonia, a light blue precipitate 
IS forme el, which after drying over sulphuric acid, has the eonipo 
sition Cr^Oj THjO, and this after being heated to 200° C m a curn nt 
of hydrogen leaves a residue of composition ( rO OH or Cr„Os 
which occurs naturally as chrome ochre Other hydrateel oxides 
such as Cr^O, 2H2O have also been described t hromium trioxide 
CrOj IS obtained by addinji, concentrated sulphuric acid to a cold 
saturated solution of potassium bichromate, when it separates m 
long red needles , the mother lujuor is drained oft ind the crystals 
aic washed with concentrated nitiie acid, the excess of which is 
removed by means of a current of drv air It is readily soluole m 
water melts at 103“ C , and is decomposed at a higher temperature 
into chromium sesepiioxieh and oxygen it is i very powerful oxid 
izing agent acting violently on alcohol converting it into acetalde 
hyde, and in glacial acetic acid solution coiiveitmg naphthalene anel 
anthracene into the corresponding epiinones Heated with conceii 
trated hydrochloric acid it liberates chlorine, and with sulphuric acid 
it liber ites oxygen Gaseous ammonia p isstd over the oxiele reeluei s 
it to the seseiuioxidc with formation of nitrogen and w iter Dis- 
solved in hyefrochlonc acid at - 20"’, it yiclels with solutions of tlie 
alkaline chlondcs compounds of the tv pc MCI CrOCl, pointing to 
pentavalent chromium hor salts of this acid-forming oxide ind for 
pcrchromic acid see Bichromates 

The chromites may be lexiked upon as salts of chromium sesquioxide 
with other basic oxides, the most important being chromite (q v ) 

Chromous chloride CrClj is prepared by reducing chromic chloride 
m hydrogen, it forms white silky needles, which dissolve m water 
giving a deep blue solution, which rapully absorbs oxygen, forming 
basic chiomic salts, ind acts as a very strong rtducing agent The 
bromide and iodide an formed m i similar manner by he iting the 
metal m gaseous hv'drohromic or hydriodie acids 

Chromous sulphate CrSO^TH/J, isomorphous with ferrous sul 
phate, results on dissolving the metal m dilute sulphuric acid or 
tie tier, by dissolving chromous aedate m dilute sulphuric leid 
when it scparitis m blue crystils on cooling the solution On 
[lOuring a solution of chromous chloride into a saturated solution of 
sodium acetate, a rod crvslallmc precipit i(e of chromous acel ite is 
produced this is much more permanent m an than the other 
chromous salts and const<]ucully can be used for their preparation 
Chromic salts are of a blue or violet colour, and apparently the 
chloride and bromide exist m a green and violet form 

Chiomic chloride CrCI„ is obtained in the anhydrous form by 
igniting a mixtuie of the sesquioxide and cat bon m a current of drv 
clilorme it forms violet 1 immae almost insoluble m vvat« r, but 
dissolves rapidly m presence of a trace of chromous chloride this 
action has been regatded as a catalytic action it being assumed that 
the insoluble chromic chloride is first reduced bv the chromous 
chlondc to the chromous condition and the original chromous 
chloride converted into soluble chromic clilondc the newly formed 
chromous chloride then reacting with the insoluble chromic chlorule 
bolutions of chromic chlondc m presence of c\cc>ss of acid an green 
m colour According to A M enter, four hydrated chromium 
chlorides exist namely the green and violet salts CrtljeHjO, i 
hydrite CrCI, lOHjO and one Crtlj 4 H/) The violet foim gives i 
purple solution, and all its chlorine is precipitated by silver nitrate 
the aipieous solution containing four 10ns, probaldy Cr(OH_)p and 
three chloime urns The green salt appears to dissoci ite in aqueous 
solution into two 10ns namely CrClj(OHj)^ aiul one chlorine ion 
since prictically only one third of the chlorine is precipitated by 
silver nitrate solution at 0° C Two of the six water moleeulis are 
easily removed 111 a desiccator, and the salt formed, CrCl, tHjD 
resembles the original sdt m properties, oiilv onc-thinl of the 
chlorine being precipit ited by silver nitrate In accordance with 
his thcorv of the constitution of silts Werner foiniulates the hexa 
hydrate is CrCl^ (OH„), Cl 2H„() 

Chremiic btoinide C^rBrj is pie pared in the inhvdious form b\ the 
same method as th« chloneh and resembles it m its properties 
I he lodiele is unknow n 

The fluoiide CiF, lesults on p issing hy drofluorie acid over the 
heated chloride ami sublimes m needles The hv dialed fluoride 
CrbiOHjO obtaiiieel by adding ammonium fluonde to cold chromic 
sulphate solution is sparingly soluble m water and is detomixised 
by heat 

Ox\ halogen derivatives of chiomuim are known the oxychlorieK 
CrOjCL^ resulting on he iting pot issium biehromite ind common 
salt with cemcentrated sulphuric acid It distils over as a dark red 
liquid of boding point ii7°f and is to bo regarded is the icid 
chlonde corresponding to chromic acid Crtl {OH)^ It dissolves 
iodine and absorbs chlorine and is dcccmposed bv viater with for 
mation of ehromie and hydrochloric acids it takes fire in contact 
with sulphur, ammonia alcohol Ac , and explodes m contact watli 
phosphorus , it also acts as a powerful oxidizing agent Heated in 
a closed tube at i8o“r it loses ehlonne and leaves a black lesidue of 
tnchromyl chloride, CrjOgClj, which deliquesces on exposure to air 

VI 10 ei 
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Israelite was concerned to prove the purity of his Hebrew 
descent (cp Ezra 11 so, 62) Commencing abruptly (after some 
Benjamite genealoijios) with the death of Saul, the history 
becomes fuller and runs parallel with the books of Samuel and 
Kings The limitations of the compiler’s, interest in past times 
appear m the omission, among other particulars, of David’s reign 
in Hebron, of the disorders in his family and the revolt of Absalom, 
of the circumstances of Solomon’s accession, and of man> 
details as to the wisdom and splendour of that sovereign, as well 
as of his fall into idolatry In the later history the ten tribes are 
quite neglected (“ Yahweh is not with Israel, ’ 2 Chron xxv 7) 
and political affairs in Judah receive attention, not m proportion 
to their intrinsic importance, but according as they serve to 
exemplify God’s help to the obedient and His chastisement of the 
rebellious That the compiler is always unwilling to speak of the 
misfortunes of good rulers is not necessarily to be ascribed to a 
deliberate suppression of truth, but shows that the book was 
throughout composed not in purely histoiical interests, but with a 
view to inculcating a single practicil lesson 1 he more important 
additions to the older narrative consist partly of statistical lists 
(i Chron xii ), partly of full details on points connected with the 
history of the sanctuary and the gicat feasts or the archaeology of 
tlu Levitical ministry (i Chron xiii , xv , xvi , xxn -xxix , 2 
Chron xxix -xxxi , &c ), and partly of narratives of victories and 
defexts, of sms and punishments, of obedience and its reward, 
which could be made to point a plain religious lesson in favour of 
faithful observance of the law (2 Chron \iii , \iv g sqq , xx , 
x\i II sq(| &c ) The minor variations of ( from the 

books of Samuel and Kings are analogous in principle to the 
larger additions and omissions, so that the whole work has a 
consistent and well-marked character, presenting the history in 
(luite a different perspective from that of the old narrative 

Ihe chronicler makes frequent reference to earlier histones 
which he cites by a great variety of names That the names 
boureen ' Book of the Kings of Israel and Judah,” “ Book of 
the Kings of Judah and Israel,” “ Book of the Kings ot 
Israel,” and “ Affairs of the Kings of Israel ” (2 Chron xxxm 18), 
refer to a single work is not disputed Under one or other title | 
this hook IS cited some ten times Whether it is identical with 
the Midrash ^ of the book of Kings (2 Chron xxiv 27) is not 
certain I hat the work so often cited is not the Biblical book of 
the same name is manifest from what is said of its contents It 
must have been quite an extensive work, for among other things 
it contained genealogical statistics (i Chron ix i), and it in- 
corporated certain older prophetic writings — m particular, the 
deharim (“ words ” or “ history ”) of Jehu the son of Hanani 
(2 fhron XX 34) and possibly the vision of Isaiah (2 Chron 
xxxu 32) Cohere the chronicler does not cite this compre- 
hensive work at the close of a king’s reign he generally refers to 
some special authority which bears the name of a prophet or seer 
(2 Chron ix 29, xn 15, &c) But the book of the Kings and a 
special prophetic writing are not cited for the same reign It is 
therefore probable that in other cases than those of Isaiah and 
Jehu the writings of, or rather, about the prophets which arc 
cited m Chronicles were known only as parts of the great ” book 
of the Kings ” Even the gt ncalogical lists may have been 
derived from that work (i Chron ix i), though for these othei 
materials may have been accessible 

Ihe two chief sources of the canonical book of Kings were 
entitled Annals (“ events of the times ”) of the Kings of Israel and 
Judah respectively (see Kincs) That the lost source of the 
( hronicles was not independent of these works appears probable 
both from the natuu of the case and from the dose and often 
verhil parallelism between many sections of the two Biblical 
narratives But while the canonical book of Kings refers to 
separate sources for the northern and southern kingdoms, the 
source of Chronicles wis a history of the two kingdoms com- 
bined, and so, no doubt, was a more rerent work which in 
great measure was doubtless based ujion older annals Yet it 

' R\ commentary, jjropcrU an edifying religious work, a 
didactic or homiletic exposition A distinct tendency to Midrash 
IS found even here and there in the earlier books 


contained also matter not derived from these works, for it is 
pretty clear from 2 Kings xxi 17 that the Annals of the Kings of 
Judah gave no account of Manasseh’s repentance, which, accord- 
ing to 2 Chron xxxiii 18, 19, was narrated in the great book of 
the Kings of Israel It was the opinion of Bertheau, Kcil and 
others, that the parallelisms of Chontcles with Samuel and A'li/gj 
are sufficiently explained by the ultimate common source from 
which both narratives drew But most critics hold that the 
chronicler also drew directly from the canonical books of Samuel 
and Kings as he apparently did from the Pentateuch This 
opinion IS not improbable, as the earlier books of the Old Testa- 
ment cannot have been unknown in his age , and the i ntical 
analysis of the eanonical book of Kings is advanced enough to 
! enable us to say that in some of the parallel passages the chronicler 
uses words which were not written in the annals but by one of 
the compilers of Kings himself In particular, C hronicles agrees 
with Kings m those short notes of the moral character of indi- 
vidual monarchs which can hardly be ascribed to an earlier hand 
than that of the redactor of the latter book ^ 

For the criticism of the book it is important to institute a 
careful comparison of Chronicles with the parallel narratives in 
Samuel-Ktngs ^ It is found that in the cases where ^ ^ 

Chronicles directly contradicts the earlier books there 
are few in which an impartial historical judgment will 
decide in favour of the later account, and in anv point that 
touches difference of usage between its time and that ot the old 
monarchy it is of no authority The characteristic feature of the 
post-exilit age was the rc-shaping of older tradition in the interest 
of pareneticand practical purposes, and for this object a certain 
freedom of literary form was alwav s allowed to ancient historians 
The typical speeches in Chronicles aie of little value for the 
periods to which they relate, and where they arc inconsistent 
with the evidence from earlier writings or contain inherent im- 
probabilities are scarcely of historical worth According to the 
ordinary laws of research, the book, being written at a time long 
posterior to the events it records, can have only a secondary 
value, although that is no reason why here and there valuable 
material should not have been preserved But the general 
picture which it gives of life under the old monarchy cannot have 
the same value for us as the records of the book of Kings On the 
other hand, it is of distinct value for the history of its time, and 
presents a clear picture of the spirit of the age The “ ecclesiasti- 
cal chronicle of Jerusalem,” as Reuss has aptly called it, repre- 
sents the culminating point (as far as the 0 1 Canon is con- 
cerned) of that theory of which examples recur m Judges, Samuel 
and Kings, and this treatment of history in accorclanrc with 
religious or ethical doctrines finds its continuation in the didactic 
aims which characterize the later non-canonical writings (cf 
Jubilees , Midrash) 

The most prominent examples of disagree mint with earlier 
sources may be bnefly noticed Thus, it would appear that the 
book has confused Jehoiakiin and Jchoiachin (2 Chion xxxvi 5 8) 
and has stvtements which directly conflict with 2 Sim xxi ly 
(i Chron xx 5 see Goliath), and 1 Kings ix 10 seq (2 Chron vm 
2) it has changed Hezekiah s submission (2 Kings xviii ) into a 
brave resistance (2 Chron xxxii i 8) and ignored the humiliating 
payment of tribute by this king and by Joash (2 Kings xii 18 , 
2 Chron x\i\ 23 sqq)* That Satan, and not Yahwih incited 

^ The problem of the sources is one of considerabh intricacy and 
cannot be discussed here the mtioduction to the commentaries of 
Bi nzmgi r and Kittel (see Bibliography below) should be consulted 
The questions depend partly upon the \icw taken of the origin and 
structure of the book of Kings (q v ) and paitly upon the results of 
historical criticism 

* A can ful comparison ol Chronicles wit li Samuel and Kings is 
a striking object lesson m anc’cnt lustoiical composition It is an 
almost indispensable mtioduction to the cnticism of the Pentateuch 
and the older historical works (W H Bennett, CArowic/fs, p 20 seq ) 

* But XXXII I 8 may preserve a tradition of the account of the 
city's wonderful deliverance mentioned in Kings (set Hezekiah), 
and the details of the invasion of Judah in the time of Joash elitfcr 
essentially from those m the earlier source Fven 2 Chron vin 2 
cannot be reg irded as a deliberate alteration since the writer does 
not appear to be quoting from i Kings ix 10 sqq (the two passage* 
should be carefully compared), and his view of Solomon’s greatness 
IS already supported by allusions m the earlier but extremely 
composite sources m Kings (see Solomon) 
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David to number I^ratl (i Chron x\i , 2 Sam xxiv i) accords 
with later theological elevt lopment 

A particular tende ncy to xrrange history according to a mechanical 
rule appears m the constant cmleavour to show that itcompenst 
and retribution followed immediately on good or bad conduct, and 
especially on obedience or disobedience to prophetic advice Thus, 
the invasion of Shishak (see Rehobqam) becomes a typical romance 
(2 Chron xii ) , the illness of Asa is preceded by a denunciation for 
relying upon Syria, and the chronology is changed to bring the fault 
near the punishment (2 Chron xv sc<j ) The ships which Jehosha 
phat in lele were wrecked at Ezion-geber because be had allied him 
self with Ahaziah of Israel despite projihetic warning (2 C hron xx 
35 ^<1^ « I Kings xxii 48, ef similarly the addition 111 2 Chron 
XIX I 3), ind the later writer supposes that the “ Tarshish ships ’ 
(large vessels such as were used in trading with Spun— ef " India- 
men ) built in the Red Sea were ntended for the Mediterranean 
trade (cf 2 Chron ix 21 with i Kings x 22) The Edomite revolt 
under Jehoiam of Jud ih becomes the penally for the king s apostasy 
(2 Chron xxi 10-20 , 2 Kings viii 22) Ahazi ih was slam because 
of his friendship with Jelioram (2 Chron xxii 7) Ihe Aramaean 
invasion m the tunc of Joash of Judah was a punishment for the 
murder of Jehoiada s son (2 Chron xxiv , 2 Kings xii ) Amiziah, 
after defeating Edom (zChron xxv ,esp verses iy-21, see 2 Kings xiv 

10 seq ), worshipped strange gods, for which he was defeated by joash 
of Israel, and subsequently met with his death (2 Chron xxv 27 , 
2 Kings XIV ig) Uzziah’s leprosy is attributed to a ntual fault 
(2 Chron xxvi 4 sc<j , 16 sqq , cf 2 Kings xv 3-5, see Uzziah) The 
defeat and death of the good king Josiah came through disobedi 
cnee to the Divine will (2 Chron x\xv 21 seq , sec 2 Kings xxiii 
26 sqq ) 

In addition to such supplementary information, another tendency 
of the chronicler is the alteration of narritivcs that do not agree 
with the later doctnnes of the uniformity of religious institutions 
btfoie ind after the exile Ihus, the refoimation of Josiah has been 
thrust back fiom his eighteenth to his twelfth > car (when he was 
nineteen yi us old) apparently b( cause it wis h It that so good a king 
would not h ivi tolciated the abuses of the 1 inel for so long a periexl * 
but the result of this is to leave an mterv il of ten ye irs between his 
conversion ami the subsiepient act of repent inee (2 Clirem xxxiv 
^ 6, 2 Kings XXII seq ) Refeieiiees to Judaein idolatry are omitted 
(i Kings XIV 22 24 see 2 Chron xii 14, 2 Kings xviu 4, 2 Chron 
xxxi i)or ibbrovi ited (2 Kings xxiii i 20, 2 Chron xxxiv 29 33) 
ind if the eirlicr detailed accounts ot Judaem heathenism wen 
repulsive, so the tragic account of the fate of Jcrusilem was a 
painful subject upon which the chroniclers age did not care to 
dwell (contrast 2 kings xxiv 8-xxv with the bnef 2 Chron xxxvi 
0-21) \t an igc when the high j laces were regardeel as idolatrous 
it wis considered only natuial that the good kings should not have 
tolei itid them So 2 Chron xiv 5, xvii 0 (from unknown sources) 
eoniradiet 1 Kings xv ip xxii 43 (that Asi and Jehoshaphat <h<l 
not demolish the high places), whcicas xv 16-18, \x 31-^4, are 
fluolcd from the liook of Kings and giv e the older vie w The e xample 
IS an illustration of the simple methods of early conipileis further, 
it IS assumeel th it llie high place at Gibcon was a legitim ite sanetu iry 
(2Chion 1 36, I Kings 111 24, i Chron x\i 28-30, 2 Sain xxiv ), 
that the irk was borne not by jmests (i Kings vni 3) but by Lcvites 
(2 Chron v 4), m aceoidance with post-c\ilic usage, and that the 
Le vites, and not the fore ign bodyguard of the temple , he Ipcd to place 
loash on the throne (2 Chron xxin ) ^ Conversely 1 Chron xv 
12 see] explains xiii 10 (2 S im vi 7) on the view that U/za was not 

1 1 e vite, hence the catastrophe 

Throughout it IS assume d that the Levitieal organization hael 
been in existence from the days of David, to whom its foundation 
IS iscribed In connexion with the install ition of the vrk considei 
vble space is devoted to the mange ments for the inainte nance of 
the temple service, upon which the earlier books are silent, and 
el iborate notices of the part pliyed by tin Levilts md singers give 
e xjiression to a vie w of the history of the monarchy which the book 
of Kings docs not share • Along with the exceptional interest taken 
in Lcvitical and priestly lists should be noticed the charaetenstie- 
preference lor genealogies Particulir prominence is given to the 
tribe and kings of Juclah (i Chron 11 iv ), and to the priests and 
Levites (i Chron vi , xv seq , xxiii -xxv with ix i 34 cf Neh xi ) 
The historical value of these lists is very unequal a careliil study 
of the names olte n pioves the lateness of the source, although 
an ippreciation of the principles of genealogies sometimes leveals 
important historical information , sec Caleb, Gi nealogv , Jldah 
B ut the Levitical system as it ajipears in its most complete form m 


' But tint this was not the invention of the chronicle! appears 
possible from jer xxv 3 Similarly, Hezekiah s reforms are elated 
III his fust year (2 Chron xxix 3), agamst all piobability , see 
Ue/ekiah (end) 

* 2 Chron xxni is an excellent specimen of the redaction to which 
older narratives were submitted, cf also 2 Chron xxiv 5 seej 
(2 Kmgs XI 4 seq ), xxxiv 9-14 (2 Kings xxii ), xxxv i 19 (2 Kings 
xxiii 21-23) 

* Passages m the books of Samuel and Kmgs which might appear 
to point to the contriry rcquiie careful examination, they prove 
to lie glosses or interpolations, or are relatively late as a whole 
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Chromeles is the result of the development of earlier schemes, of 
which some tracts are still preserveel m Chronicles itself and m 
Ezra Nehemiah (See furthir Llviies ) 

The tendency of numbirs to grow is one which must always be 
kept in view — cf i Chron xviii 4, xix 18 (2 Sim viii 4 [but sec 
LXX ], X 18), T Chron xxi 5, 25 (2 Sam xxiv 9, 24), consequently 
little importance c in be attache d to details which appe ir to be 
exaggerated (i Chron v 21, xn , xxii 14, 2 Chron xni 3, 17), and 
ire found to be quite m accordance with similar peculiarities else 
where (N urn xxxi 32 set j Jueig xx 2,21,2^^ 

But when allowance is marie for all the above tendencies of 
the late post-exilic age, there remains a certun amount of 
additional matter in Chronicles which mav have been 
derived from relatively old sounes These items are 
of purely political or personal nature and contain 
several details whieh taken by themselves have every appear- 
ance of genuineness Where there can be no suspicion of such 
“ tendency ’ as has been noticed above there is less ground 
for scepticism, and it must be remembered that the earlier books 
contain only a portion of the material to which the compilers 
had access Hence it may well happen that the details which 
unfortunately cannot be checked were ultimate 1\ derived from 
sources as reputable as those m the books of Stmuel, Kings, 
Ac \s eximples may be cited Rehoboam s buildings, Ac 
(2 Chron m 5-12, 18 sqq), Jeroboams attack upon Abijah 
(2 Chron xiii , cf i Kings xv 7) , the invasion of Zerah in Asa’s 
reign (2 Chron xiv , see Asa), Jehoshaphat s wars and judicial 
measures (2 Chron xvii xx , see i Kings xxn 45), Jehoram s 
family (2 Chron xxi 2-4), relations between Jehoiada and 
Joash (2 Chron xxiv 3, 15 sqq ), conflicts between Ephraim 
and Judah (2 Chron xxv 6-13), wars of U/ziah and Jothain 
(2 Chron xxvi seq), events in the reign of Ahaz (2 Chron 
xxviii 8-13, 18 seq ), reforms of Htzekiah (2 Chron x\i\ sqq , 
cf Jer XXVI iq), Manasseh s captivity, repentance and buildings 
(2 Chron xxxiii 10-20 , see 2 Kings xxi and M\n \ssfh) , the 
death of Josiah (2 Chron xxxv 20-23) In addition to this 
reference may be made to such tantdizing statements as those 
in I Chron 11 23(RV) iv 39-41 v 10 18-22, vii 21 seq, v 111 13, 
xn 15, examphs of the kind of tradition, nitionil and private, 
upon which wnttrs could draw Although m lluir present 
form the additional narraUoes are in the chronulcr s stvlc, it is 
not nccessaiy to deny an oldt r traditional clement which may 
have been preserved in sources now lost to us ^ 

BuiiiooRAriiv —Robertson Smiths article in tin glh til of ll i 
1 tuy Brtt was inodiliid bv his latir v u vis in D/rf Ini ui the Jiu.ish 
C/iMfr/i*, pp 140148 Rtcent litiriturc is summinzul by s R 
Driver in nis revasion of Smiths irticlo m I tuy Pih and m hl^ 
J t( of Old Pest , 'ind by F Brown m Hastings Diit Lit (ivcry 
compnhenMvc article) Minv paits of the bixik offer a verv )i ird 
task to the expositor, especiallv the gcncalogiis, where to other 
(roubles are added the extreme coriuption and ni my van ltlon^ of 
(he proper mines m the versions , on these sec the aitieles in the 
I nc\ Bib \aluablc contributions to the txegcsis of tin book vmII 
be found in Wcllhausen s Prolegomena (Fng trins), pp 171 227 
Beiizmger in Marti s Hand Kommentar (lyoi) Kittel in '^ancd 
Books of the Old lest (1895), History of tin Hebrews, n 224 s<|q 
(1896), and in Nowaeks Hand hommetUar (1902) \\ H Bennett 

111 Expositor s Bible (1894), '' E Barnes in Camhndge Bible (1899), 
and Harvev Jelhe m the Centuiy Bible (igofi), arc hilpful Among 
more recent investigations aie those of Howorth, Proc Soc of Bill 
■itthael XXVII 207-278 (C hioniclts a late translation fiom tin 
Arimaic) (\N R S , S \ C) 

CHRONOGRAPH (from Gr \p<>i os, lime, and 7 />d</)€ii , to w rite) 
Instruments whereby periods of time are measured and rcrordeel 
are commonly called chronographs, hut it would be more correct 
to give the name to the records prodiued Instruments such as 
“stop watches” (see Watch), by nu uis of which the time 
between events is shown on a dial, are also cillcd chronographs , 
they were originally rightly chilled chronoscopes (yxo-ca , to see) 

* Ihe view that the chronicler imented such narntives is m 
conceivable, and in the pusent stage of histoncal ciitieisni is as 
unsound as an implicit nliince upon thase sourtes m the earlier 
books, which m tluir turn ire oftm long pastenor to tin events 
they record Although Cral, in a cnticol and exhaustive study 
(Gescktchlluhen But fur des A T , lo'ipzig, iStKi), concluded that tlu 
Chronicles have almost no value as a doeumentaiy source of the 
ancient history, he subsequently admitted m priv vti correspondi nee 
with Bertheau that this statement wis too strong (pnlace to 
Berthcau s Commentari , 2nd ed , 1873) 
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In the first experiments m ballistics by B Robins, Count 
Rumford and Charles Hutton, the velocity of a projectile was 
found by means of the ballistic pendulum, in which the pnnciple 
of momentum is applied in finding the velocity of a projectile 
{Principles of Gunnery, by Benjamin Robins, edited bv Hutton, 
1805, p 84) It consisted of a pendulum of considerable weight, 
which was displaced from its jiosition of rest by the impact of 
the bullet, the velmity of which was retjuired A modification 
of the ballistic pendulum was also employed by W E Metford 
(1824-1899) m his researches on different foims of rifling , 
the bob was made in the form of a long c> finder, weighing about 
140 lb, suspended with its axis horuonfiil from four wires at 
each end, all moving points being provided with knife edges 
The true length of suspension was deduced from observations 
of the time of a complete small oscillation The head of the 
pendulum was furnished with a wooden block, which caught 
the fragments of bullets fired at it, and its displacement was 
recorded by a rod moved b> the bob {The Book of the Rifle , by 
the lion T F Fremantle, p 336) An improved ballistic 
pendulum m which the geometric method of suspension 1 
introduced has been used by A Mallei k, to determine the 
resistance of the air to bullets having avelodty up to 4500 
{Proc Roy Soc ^ Nov 1904) \ ballistic pendulum, c uriid by a 

geimetric suspension from five' points, has also been employed 
by C V Boys m a research on the elasticity of golf balls, the 
displacement of the bob bung recorded on a sheet of smoked 
glass ^ For further information on the dynamics of the subject 
see Text Book of Gunnery, 1897, p loi 

In nearly all forms of chronographs in v*hich the ballistic 
pendulum method is not used, the beginning ind ind of a pciiod 
of time is recorded by means of some kind of electrieally con- 
trolled mechanism , and in order thatsmdl frictions of a second 
may be mciisured, tuning forks are empIoyciJ, gmng any con- 
venient number of vilir itions per second, a light style or scribing 
point, usually of aluminium, being attiched to one of the legs 
of the tuning fork A trace of the vibration is made on a surf ict 
blackened with the deposit from the smoke of a lamp Glazeil 
paper is often employ cd when the velocity of the surface is slow, 
but when i high velocity of smoked surface is ncccssaiy, smoked 
glass offers far the least rests Unce to the movement of the 
scribing points If the surface be cylindrical, thin sheet mica 
attached to it, and smoked, gives excellent results, and offers 
but little nsistamt to all the scribing points employed The 
period of vibration of tuning-forks is determined by direct 01 in- 
direct comparison with the mean solvr second, taken from a 
standard clock, the rate of which is known from transit observa- 
tions (“ Rccherches sur Ics vibiations d’tm dianason <5talon, ’ R 
Koenig, Wicd Ann , 1880) In the celebrated ballistic experi- 
ments of the Rev F Bishfoith, the time markings were made 
electrically from a standard clock, and fractions of a second 
were estimated by interpolation Regnault(M#>/«/nr< s de I acad 
de<i sciences, t xxxvii ) employed both a standard cloc k and 
tuning fork in his determination of the \ cloc ity of sound The 
effect of temperature on tuning- folks has been dc errnmed by 

' The velocity of the projectile is found thus I ct V be the 
velocity ol the l)ob, due to the imj) ut of the projcctik, the vilocity 
of tliL pro)fctik, h the height thiougli which the bob is rusctl 
\ ( rticnlly, then 

V J - 

h - — , and \ = 

If W be the weight of the bob, and w thi weight of the projectile, 
then 

tw=-(\\sK')\ andi;=^^ l-i^v^zg/i 

If I lx the true length of susjx nsion, 'nd < the kn„th of the ehoid 
of the aic of displaccim nt of the hob aftei being struck, tlun 

Also if 1 be the time of i complete small oscillation of the pendulum, 

A” 

1 \' / 

so that H I ) 

\w J I 


Lord Rayleigh and Professor H McLeod {Proc Roy Soc , 1880, 
26, p 162), who found the coefficient to be o 0001 1 per degree C 
between 9® C and 27° C The beginning and end of a time 
period IS marked on a moving surface in many ways Usually 
an electromagnetic stylus is employed, m which a scribing point 
suddenly moves when the elect ic circuit is broken by a pro- 
jectile Another method is to arrange the terminals of the 
secondary cirtuit of un induction coil, so tliat when the primary 
circuit IS opened a small spark punctures or marks a moving 
surface (Helmholtz, Phtl Mag , 1853, p O) A photographit 
plate or film, moving in a dark chamber, is also used to rcceiv c 
markings produced by a beam of light interrupted by a small 
screen attached to an electromagnetic stylus, or by the leg of a 
tuning-fork, or by the mercury column of a capilhry electro- 
meter In certain researehes on the explosive wave of gases 
tlie light given by the burning gases made the time trace on 
a rapidly moving photographic him (11 B Dixon, Phil Tran<; , 
1903, 200, p 323) In physiological ehronography the stylus is 
m many casts actuated direetly by the piece of muscle to which 
It IS attached, when the muscle is stimulated its contraction 
moves the stvlus on the moving surface of the myograjih 
(M Foster, Text Bool of Physiology, 1879, p 39) 

Gun Chionogtaphs —Tiobably the t ulicst forms of cluonograplis, 
not based on the billistic jundiilum method, arc diu to CoJond 
Grobert, 1S04, and Colonel Dabooz, 181S, both officcis a t, t 
of the French army la the instrument by Giolxrt two 
large disks, attachtil to the same a\Ie 13 It apait, wcio 
rapidly rotated, the shot pieretd each disk, the angli ® 

between two holes giving llit. time ot Highl ol tlio bill, when the 
angular vdocity of the disks w is Known In tlu insliumcnt b> 
Colonel Dibooz a coid pissing ovir two light pulhys, one close to 
the gun, the other at a given distance iioiii it, was stictclied by a 
weight at liie gun end and by a heavy sciccii at the other end 
Behind tins senen tlieu was a fixed screen Ihe shot cut the eoid 
and liberated the scieen, whieli w is perforated duimg its fall llu 
height ol fall was me i-.uied by siijurposiiig the liolc in the moving 
screen upon tint m tlu fixed om This give the ipproximate 
time of flight of the shot over a given distinct, anil hence its 
v< loeitj 

In the early form of chronoscope invented by Sir ( Wheatstone in 
1840 the period of tune was mv,asured by au ans ot a species of clock, 
driven by a weight the dial pointer was stilted and 
stopped by the action of an electiom ignet which inov( d a 
pawl engaging with i toothed wlutl hxed on llu axle to 
which the di il pointer was ittaelud 1 ho instrument ippln el to the 
eletermination of tiie velocity of shot is desciibeel tluis by Wheat- 
stone — “ A wooden ring embiaci el the mouth of the gun, and i wiie 
connected the opposite sules of the img At a jirojx r distance the 
tiroct was elected, and so aiiangid tint the k.ist motion given to 
it wuiikl ostibli h a peimaiunt cemt let between two met d points 
One of the extremities of the wire of the cketromagrut (before 
iiuntioaed) was attached to one pole of a small Ixitten to the 
uthei extremity of the electromagnet were ittaehed two one 

of which commumeated with tlie eont let piece of tiu taiget, and 
the other with one of the ends of the wire stietihed across the 
mouth of the gun , fiom the other extremity of the voltaic b itteiy 
two wiles were taken, one of whieJi e ime to the contact piece ot 
the target, and the other to the ojjjjosite extremity of tlie wiie 
across the mouth of the gun Beioic the filing of the gun a eon 
tiauous circuit existed, meluding the gun win , wlun the fiiiget 
was struck the second circuit w is comjikted, but during the 
jiassage of the jirojectile beith circuits were mtmujjted, aiul the 
duration of this mtciruption wis ladieitcd by the chronoscope 

Professor Joseph Iltn’'y {Journal I Juuklin lust , 1S80) employed a 
cylinder driven by cloekwoik, inakiii,' tin leeolufions per second 
llu suilaee was divuled into loo equal p irts, e ae h eijudl to „ 

, is'oo second The time niaiks were m ide by two galvano- 
meter needles, when sueee ivc screens wcic broken by i shot 
Henry also used in mduetion coil spaik to maik the cylinder, the 
pnm try of tiie coil being in circuit with a b ittery and seieeii 1 his 
form of clironogiaph is m in iny respects simil ir to the instrument of 
Konstantinoff, winch was constructed by L F C Bieguet and has 
been soinelimcs attributed to him (Comptts tcudu',, 1845) Ihis 
cliionogiaph cou'-isted of a cylinder 1 metr ui eucumference and 
o 36 metre long, dm tn by clockwork, the rot ition being regulated by 
a governor piovidcel with wmgs A small carnage geared to the 
whetlwoik triversid its kngth, c irry mg electromagnetic signals 
fho electric chronograph signal usually consists of a small armature 
(furnished with a style which ni uks i lueivmg surface) moving 
in front of an electromagnet, die uniat ure being suddenly pulled 
off the poles of tlie ekclromagiut by a spring when the circuit is 
broken (Journal of Physiology, ix 408) The signals in Bieguel s 
mstiument were in a ciicuit, mdudmg the screens and batteiies 
of a gun range The measurement of time depended on the 
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regularity of rotation of the cylinder, on which each mm reprt 
seated second 

In the chronograph of A J A ^avcz (1848) the time period is 
found by means of a pendulum held at a laigc angle from the vtitic tl 
^ by an electiomagnet, which is m cucuit with a sertm on 

naves range When the shot cuts this screen tin circuit 

is brok( n and the pendulum liberated and set swinging When the 
next screen on the range is broken by tlie shot, the position of the 
pendulum is recorded and the distance it has p issed through measured 
on a divided arc Fiom this the time of traversing the apace betwei n 
the screens is dedueed By means cf an instrument known as 1 
disjunctor the instrumental time-loss or lateney of the chronograpli 
_ IS deteirained In Bentons chronograph (1859) two 

® pendulums arc liberated, m the same manner as m tlu 
instrument of Navoz, one on the cuttin" of the first senen, the othei 
on the cutting of the second Ihe difknnee between the swings 
of the two pendulums gives the time period sought for fhe dis 
junetor 13 also used m connexion with this instrument In VignOtti s 
chronograph (1857) again a pendulum is employed, furnished with a 
metal point, winch moves close to paptr irnprtgnatcd with ftrro- 
cyanide of potassium The gun range sereens are included m the 
piimary circuits of induction coils when thtse circuits are brokm 
a spark from the pointer mirks tlie paper J roni these in irks the 
tinif of traverse of the shot between the sen < ns is determined 

In the Bashforth chronograph a platform, arnnged to descend 
slowly alongside of a vertical rotating cylinder, carries two markers, 
Bashforth controlled by electromagnets, which describe a doublt 
spiral on the prepared surface of the cylinder One 
< leetromagnet is in circuit with a clock, and the niaiker actuated 
by It mirks seconds on the cylinder the circuit of the other is 
completed through a senes of contat t pieces attached to the sen < ns 
througli which the shot passes in succession On the gun range, 
when the shot reaches the first sertm, it breaks a weighted cotton 
thieacl, which keeps a flcxilile wire in contact with a conductor 
Wlieii tlie tliie ul is broken by a shot, tho wire Uav< s the conductoi 
and almost inuntdiately t‘tabhshcs tlie circuit througli the next 
screen, by eng v mg with a si eond cont ut the time of the ruptun 
being recorded on the cylinder by the second marker Ihe velocity 
with which the cylinder rotates is surh that the distance between 
successive clock m irks mduating seconds i, ibout 18 in hence the 
marks eoiicsfionding with the soveranee of a tiiread can be allotted 
tluir value m Irictioru. ol '^econds with greit accuncy llie tiini s 
when the shot passes successive screens being thus reconkil on the 
spiral desenbeef by the second marker, anel the distance between 
each scicen being known, the velocity of the shot can be cilcuiat< d 

The chronoseope invented by Sir Andicvv Noble is so will ailaptc 1 
to the meaHiuemeiit of vciy small intcivalsof time that it is usually 
Noble employed to ascirt vin tlu vclocitv aeiiuired by a shot at 
difterent parts of the bore m moving from a slate of ri-t 
inside the gun A si rns of “ cutting plugs is screwed into the sidco 
ot the gun at mi isured mterv ils, and m each is inserted a loop of 
Wirt which lorms part ot the priiniry circuit of an inciuetion coil 
On the passage of a shot this wire is severed by means of a small knife 
w Inch projects into the bon and is actu ited by the shot as it passes 
the ciicuit being thus broken, a spaik passes between the termm ils 
of the secondary ol the coil 1 lien is a separati coil and circuit toi 
each plug Ihe recording anatigemint consists of i series ot disks, 
om for each plug, mounted on one axle and rotiting at a hi»,h angular 
velocitv Ihe edges of these disks are covered with a coating of 
1 irap-l)l ick, and the sccorulancs ot the coils aie caused to diseh ir^c 
ig unst them, so that a minute spot burnt m the lamp black, ol each 
disk indieati s tlie moment of the cutting of the, wire m the corn spend 
mg plug Hence mcasuremi nt of the distance betvvi en tvvosiicei ssiv e 
spots gives the timi occupied by the shot in moving over the poilion 
of the bore between two successive plugs By the aid of a veiuier, 
readings an m idc to thousandths of an inch, anel the ptnjiheral 
vilocity ol tlie disks being 1100 in a sieond, the machine indicates 
portions of time rather less than one millionth of a si coml it is, 
m t let, practically correct to hundred thousandths of i second {Phil 
J rails , 1875, pt 1 ) 

In the f e Boulenge chronogiajih ( ( hronograph Ic Boulenge 
par M Bn^gei Commission di (iivre, S({)t 1880) two screens aie 
use d The ware of the hist foims part ot the circuit of in 
flo tea i electroin lenct which, so king as it is energiztd, suppoits 

“ a viitical rod e died the chionometci Hence when 

thi ciieuit IS bioktn by the pa sage of a shot through the screen 
this rod drojis ihe wire of the second sciecn conveys a current 
through another electromagnet which suppoits i much sliorter rod 
Hus registrar, is it is called, when released by the shot scvciing 
the will ol the second scree n, falls on a disk which si ts fiee a •'prm 
and causes a honzonl il knife to lly forward and nick a zme tube 
with which the chronometer rod is sheathed Hence the long lod 
will be falling' tor a certain time, while the shot is travelling between 
the two screens, beloie the sliort rod is released , and the longer the 
shot takes to trivel this distince, the faither the long rod falls, and 
the higher up on it will be the nick made by the knile A simple 
calculation connects the distance throueh which the lod falls with 
the time occupied by the shot m travelling over the distance betwee n 
the screens, and thus its velocity ascertained ihe nick made by 
the knife, if released wliile the chionoinetcr rod is still suspended, 


IS the zero point If both rocLs are relea eel simultaneously , as is 
done by bre-akmg both encuits at once by me ms e^f a disjunctor 
a certain time is consumed by the shoit rod in reaching the disk 
setting free the spiing and cutting a nick in the zme , and elurin ' 
this time the Jong rod is falling into a riicess m the stand de-ep enough 
to receive its lull length 1 he instrument is so ad] usfe d th it the nick 
iJius maele is 4435 m above the zero pomt, coiresjionihng too 15 
see This is the disjunctor re,<uiing, and reeiuire-s to b< frinuenth 
coireeted diirin,' expeiiments Ihe instrument was inodifitd md 
improved J>y Colonel II C Holden, F R b hoi further mionnatie n 
respecting formulae relating to it see Toxt Uouh of Gunnery (1897) 

The elcetiic chronograph of the late H S S Watkin consists 
of two long cyimdcis rotating on vertical axes, and betv een them a 
eyliiidneal weight, having a ja)nited head, is free to till ^ . 

I lie weight is furnisheei with 111 insulated wire winch s kja 
oasscs through it it light in..!es to its longest axis When the 
weight falls tlie ends ot tlie in ulatid wire move very elosC to the 
suifaees of the cylinders winch form pait of a seeondaiy circuit of 
an mduction coil, the piimary eiicuit i>f which is opened when a 
screen is ruptured by a shot A minute maik is maele by the ineluced 
sjjark on the smoked paoer with wlneh the cylindt is are covered 
the time penod Ix tween events is deduenj from the space fallen 
through by the we ighl, and by means of i se ile, giaduate d lor a given 
distance betwe en the *xrce ns, the vekyCity of a shot at once found 
It may be noted tliat the nicthod of release is such that the (ailing 
weight IS not subiectcd, after it has be^un to fall, to a dimini-hing 
magnetic field, which would be tlie case iJ it weie dnietly suppeate <J 
by an cketromagnet An non rexl when falling from an electro 
magnet, during a niiniiti portion of its 1 ill, is subject to a dimim-^Jiing 
force acting in the opj>osile si nse to that of gravity, w he rel 'y its time 
of f ill IS slightly clianeed 

Colonel bcbeit (LsOaits du memorial de I arltlleru ue la marine) 
devised a clironogiajih to indicate graphically the motion of recoil 
of a cannon when filed Ajuilir fixed to tin j round at sebert 
the stele of the gem eauiage supported a tuning-lork, tlu 
vibiation of which was maintained eleetncalh The fork wa-. 
provided with a fi ’cmg jxjmt att lehtd to one t>f the piongs, anel so 
adjusted th il it die w ns patii on i puli-,hLil she < t ot .,moke biaekeneel 
me tal att idled to the gun eai ria.,c, w Inch trav e i -.ed ji ist the tracing 
point when tlie gun ran b ick Hu fork u eel made «ii)0 coiiij k te 
vibrations per seconel A ei nf r il line was drawn thiough tlu < ui v ed 
path of the tiacnig jioint, and everv entire vibration cut tin stiai lit 
line twice the mteival betwnn t icli inlet section e<ju illmg ^^5*5,5 
hcconej 1 he diagram so pioduee el gave the tot il time ot the aectki 
ateel motion ol recoil ol the gun the miximuni veloeitv of reeoi' 
anel the 1 ite of acceleration of ilcoiI fiom the beginning to the en i 
of the motion B\ iiu ans of an mstuimi nt lumislie d with a micro 
cope tind inie roincti rs, Die, length and ainjfiitude, and the angle at 
which the curved line cut the ee nti d line, were me esurtd At each 
mteisi e turn ( leeordin., to the inv entor) the v eloeitv coi Id be de’duei d 
Hie motion at anv interseetion being eorij oimded of tlu greatest 
velocity of Hie lork, while pussing through iJie midpoint of the 
vibration and the velocity of n eoil, the t intuit m ide by the curve 
with the sf I n,.ht line re juesents the i itio ol fhe velocity of the foik 
to the vtloeiU of recoil If a be the unphtude ot vibrition, con 
sidered const int, i> the velocitv of the folk at the midjioint of ils 
path, r the ve loeity of reioil, a the an le m ide by tlu tani t nt to the 
curve with the strught line at the point of int« rseetion, md t the Jim 
of a complete vibration then, i ^ r- jt na 

r Jervis-Srnith s trim ehiono rqih (Patnits, iSgg, 181)7, legcj) 
was devised foi me usurmg periods cl lime vaiying Irom about one 
fourth to one twenty thonsvndth ji irt of a second (Prot 
Roy Soi , i88e), p 452 , fhe 1 ram Chron 'graph, by 
k Jervis Smith, F Kb) It consists of i met 1 girder ™ 
having a T-shajied end Xhis carries two p.trillel steel rails, tl e 
eilgcs ot which he lu the same vertical pi me Hu f irder, which is 
slightly mcliimd to the horizont il pi im is gconutneallv supported 
being cariieil it its end, mil at the extremities ot the T piexre, on i 
V-groove, trihedral liole ind pi me A carnage or trim lunnshed 
with three grooved wheels runs on the mils, and a s!i.,htl\ smol e I 
glvss p'atc IS attached to its veitie d side Ihe tr mi in tlu oiiguid 
instrument was projulled b\ a tilling weight, but m an im oved 
toim one or more spiril sprues are tmjdoycd Ml time li ices are 
111 Ilk nnmeeli iti ly alter the piopelhn„ foiee li is ceuMd to u t The 
trim is brought to rest by a griduilly apjilud br ke, co i istin ' 
ol two cro seel leather bands stretelud by two sjuin s , a piojection 
liemi the ti im runs between tlie bmtls, anel linn it to rest with 
but little literal pressure When, loi entain jdn lological cxpeii 
ments, a low velocity ot travcise is rcejuiied, a he ivy fiy -wheel is 
inonnteel on the Dam md gcartii to its v\ heels \ jullai tlso moimte d 
g< eametncallv, jdiced vertie dly m fiont ol the eariu,,e, carries the 
tkctroma.,n< t stv le or signals and tuning folk which e m In. biou.,lit 
into cont u t with the gl iss by nu ans ot a lev er Also stv li ue us(,d 
which depend tor tluir action on tlie displ lei nicnt of oiu or moie 
wiles under tension 01 ten ion carrying a cunent in a in 9 letie lu Id, 
tho condition being such t'l it no m i lutic lag due. to iron arm iti ns 
anel core s e vists 1 wo nieitions ot a shele on the jull ir, viz ot reit it ton 
and translation, allow a number of obseivations to be m ide Hu 
tiaces are counted out on i sloping gl iss desk, and the time ol 
flight of a projccUle between two or more screens is found When 
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very close readings are required, they are made by means of a 
traversing geometric micrometer microscope When the distance 
between the screens is known, and also the time of flight, the mid- 
point velocity IS found by applying Bashforth s formula When the 
velocity of shot from a shot-gun has to be found, a thin wire stretched 
across the muzzle takes the place of the first screen, and a thin sheet 
of metal or cardboard carrying an electric contact, or a Branly 
coherer, the conductivity of which is restored by means of an induced 
current, takts the place of the second screen The electric firing 
circuit is provided with a safety key attached by a cord to the man 
who loads the gun and prepares the electric fuse The firing circuit 
IS closed by inserting the key in a switch at the rear of the gun, 
thus preventing him from getting into the line of fire when the gun 
IS fired by the chronograph The tram, when the instrument is 
admsted, has a practically constant velocity of traverse 

The polarizing photo-chronograph, designed and used by A C 
Crehore and G U Squier at the United States Artillery School 
_ . {Trans Atner Inst Elect £n^ \ol 14, and Journal 
Saut^’ States Artillery, 1805, 6, p 271), depends for its 

* indications upon the rotation of 1 beam of light by a 

magnetic held, produced by a solenoidal current which is opened 
and closed by the passage of the projectile The general arrangement 
IS as follows —A beam of light from an electric lamp traverses a 
lens, then a Nicol prism, next a glass cylinder furnished with plane 
glass ends and coihd with insulated wire, then an analyser ana two 
lenses, finally impinging on a photographic plate to which rotation 
IS given by an electric motor, the plane of rotation being perpen 
dicular to the direction of the beam of light i he same plate also 
records the shadow of a pierced projection attached to a tunmg 
fork, light from the electric lamp being diverted by a mirror for this 
purpose The solenoid used to produce i magnetic field across the 
gl\S 3 cylinder, which is filled with carbon bisulphide, is m circuit 
with a dynamo, resistances, and the screens on the gun range It is 
1. well-known phenomenon in physics that when, with the above 
mentioned combination of polarizing Nicol prism and analyser, the 
light is shut off by rotating the analyser, it is instantly restored when 
the carbon bisulphide is placed in a magnetic field This phenomenon 
IS utilized m this instrument The piojectilc, by cutting the wire 
screens, causes the magnetic field to cease and light to pass By 
means of an automatic switch the projectile, after cutting a screen, 
restores the ekctric circuit, so that successive records arc registered 
After a record has been made it is read by means of a micrometer 
microscope, the angle moved through by the photographic disk is 
found, and lunce the time ptnod between two events In (he photo- 
chronogriph described in Uniersuchungen uher die Vibration des 
Gewehrlaitfs, by C Cranz and K R Koch (Munich, 1800), also 
note on the same, Nature, 61, p 58, a sensitivi plate moving in a 
straight line receives the record of the movemint of the barrels of 
fireirms when discharged It was mainly used to determine the 
“ angle of error of departure in ballistics 

In a second chronograph by Watkm (" Chronographs and their 
Application to Gun Ballistics, Pror Roy Inst , 1896), a metal dium 
w tki divided on its edge so that when a vernier is used a minute 
watua angle may be read, is rotated rapidly by a motor at i 
practically uniform speed The points of a row of steil pointed 
pins, screwed into a frame of ebonite, can be brought within in 
of the surface of the drum Each jiin is i part of tlu sceondaiy 
circuit of an induction coil, the space between the pins and the drum 
forming spark gaps The drum is rubbed ovtr with a wt ik solution 
of paraffin wax in benzol, which ciuscs the markings produced by 
the sparks to be well defined The records are read by means of a 
fine hiir stretched along the drum and just clear of it, the dots 
being located under the hair by means of a lens Ihe velocity of 
rotation is found by obtaining spark marks, due to the primary 
ciicuits of two induction coils being successively broken by a weight 
falling and breaking the two electnc circuits of the coils m succession 
at a known distance apart This chronograph has been used for 
finding the vtlocity of projectiles after leaving the gun, and also for 
finding the rate at which a shot traverses the bore bor the latter 
jnirpose the shot succt ssivcly cuts insulated wires fixed in plugs 
screwed into the gun at known intervals , < ach wire forms a part 
of the primary of an induction coil, and as each is cut a dot is made 
on the rotating drum by the induced spark 

In the chronograph of Marcel Deprez, a cylmdir for receiving 
records is driven at a high velocity, 4 to 5 metres per second surface 
velocity The velocity is dettrmined by means of an 
epna elcctncally dnven tuning fork, the traces being read by 
means of a vernier gauge A mercury speed indicitor of the Rams- 
bottom type enables the rotation to be continuously controlled 
(A Favarger, L £leclrtctt6 et ses applications d la chronomHtte) 
Astronomical Chronographs —The astronomical chronograph is 
an instrument whereby an observer is enabled to register the time 
_ . of transit of i star on a sheet of paper attached to a re 

*" volving cylinder A metal cylinder cove red with a sheet of 

jiaper is rotated by clockwork conti oiled by a conical pendulum, or 
by a centrifugal clock governor such as is used for driving a telescope 
By mtans of a screw longer than the cylinder, mounted parallel 
with the axis of the cylinder and rotated by the clockwork, a carnage 
IS made to traverse close to the pajier In some instruments this 
carriage is furnished with a metal point, and in others with a stylo- 


graphic ink pen The point or pen is made to touch the paper by an 
electromagnet, the electric current of which is closed by the observer 
at the transit instrument, and a mark is recorded on the revolving 
cylinder The movement of the same point or pen is also controlled 
by a standard clock, so that at the end of each second a mark is 
made The cylinder makes one revolution per minute, and the 
minute is indicated by the omission of the mark In E J Dent s 
form {Nature, 23, p ^9) continuous observations can be recordtd for 
6| hours The conical pendulum used to govern the rotation of 
the cylinder was the invention of Sir G B Airy The lower tnd is 
geared to a metal plate which sweeps through an annular trough 
filled with glycerm and water When the path of the pendulum 
exceeds a certain diameter it causes the plate to enter the liquid more 
deeply, its motion being thereby checked , also, when the pendulum 
moves in a smaller circle the plate is liftt d out of the liquid and the 
resistance is diminished in the same proportion as the force The 
compensatory action is considerable , doubling the driving power 
produces no perceptible difference m the time To prevent the 
injury of the conical pendulum and the wheel work by any sudden 
check of the cylinder, a ratch wheel connexion is placed between 
the cylinder and the tram of wheel work , this enables the pt ndulum 
to run on until it gradually comes to rest The pendulum, which 
weighs about 18 lb, is compensated, and makes one revolution 
in two seconds it is susp idcd from a bracket by means of two 
flexible steel springs placed at right angles to one another 

The observatorv of Washburn, University of Wisconsin, is 
furnished with a chronograph of the same t>pc as that of Dent 
{Annals Harvaid Coll Ohs vol 1 pt 11 p 34), but in this instruim nt 
the rotation of the cylinder is controlled by a double conical pen 
dubim governor of peculiar construction When the balls fly out 
beyond a certain point, one of tht m engages with a hook att icheil 
to a brass cylinder which embraces the vertical axle loosely When 
this mass is pulled aside the work done on it diminishts the speed of 
the governor The pendulum ball usually strikes the hook from 60 
to 70 times per minute Governors on this principle wcie adopted 
by Alvan Clark for driving heliostats in the United States Transit of 
Venus Expedition, 1874 

In the astronomical chronograph designed by Sir Howard Grubb 
{Proc Inst Mech Eng , July 1888), the recording cylinders — two in 
number — aie diiven by a weight acting on a train of wheel ^ 
work controlled by an astronomical telescope governor ^ 

I he peculiar feature of this instrument is that the axle is geared to 
a shaft which coinmunie ites motion to the cylinders through a 
mechanism wheieby the speed of rotation is constantly corrected 
by a standard clock Should the rotation tall below the correct 
speed it is automatically accelerated, and if its speed of rotation 
rises above the correct one it is retarded The accelerator and 
letarder arc thrown into action by electromagnets, controlled by a 
detector mounted on the same shall The ratlur coiniilic ittd 
mechanism employed to (fleet the correction is desciibed and fully 
illustrated m the refertnee given The cylinders are covered with 
paper, but all the m irkings are made with a stylographic pen The 
mirks indicating seconds aic dots, but those nude by the observer 
are short lines When an observation is about to be made the 
observer first notes the hour and minute, and, by jiressmg a contact 
key attached to a flexible cord at the transit instrument, marks 
the piper with a letter in Morse lelegiajih characters, indic iting 
the hour and minute, he thin waits till a micrometer wiie cuts a 
star and at the instant closes the circuit, so that the second ind 
fiaction of a second are registered on the chronograph paper When 
a set of observations have been taken, the paper 13 removed from 
the cylinder, and the same results are obtained by ajiplying i 
suitably divided rule to the marked paper, fractions of a steond 
being estimated by applying a piece of glass ruled with eleven 
straight lines converging to a point Ihe ends of tin sc lines on 
the liase of the triangle so formed are ecjuidistant on one edge of 
the glass, so that when the first and last lints aie so jilaccd is to 
coincide with the beginning and end of the markings of a second, 
that second is divideil into tt n equal parts The base of the triangle 
IS always kept parallel with the line of dots The papeis, after they 
have been examined and the results registered, are kept for n fere nee 
In the astronomical chronograph of Hipp, used in determining 
longitudes, the movement of a recording cylinder is regulated by 
means of a toothed wheel, the last of a clockwork tram, 
controlled by a vibrating metal tongue this important 
feature is described m detail m Favarger's work cited above 

Acoustic Chronographs — In the chronograph devised by H V 
Regnault {Acad des Sc , 1868) to determine the velocity of sound 
propagated through a great length of pipe, a band of 

27 mm wide was continuously unrolled from a ^ * 
iin by means of an electromagnetic engine In its passage over a 
pulley it passed over a smoky lamp flame, which covered it with a 
thin deposit of carbon It next passed over a cylinder m contact 
with the style of a tuning-fork kept m vibration by electromagnets 
placed on either side of its prongs, the current lieing interrupted by 
the fork it was also in contact with an electnc signal controlled by 
a standard clock Also an electromagnetic signal marked the 
beginning and end of a time period Ihus three markings were 
registered on the band, viz the time of the pendulum, the vibrations 
of the fork, and the marking of the signal due to the opening and 
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closing of the current by electrical contacts attached to diaphragms 
on which iho sound wave acted Ihe contacts consisted of minute 
hammers icstmg on metal points fixed to the centre of di iphragms 
which closed the end of the experimental pipes The signal marked 
the instant at which a sound w wc impinged on a diaphragm The 
markings on the paper band gave the period of time betwetn two 
events, and the number of vibiations of the tuning-fork per second 
was estimattd by means of markings due to the clock The sound 
wave was usually originated by firing a pistol into the pipe furnished 
with diaphragms and contact pieces 

In the chronographic use of the Morse telegraph instrument 
(Stewart and Gte, Uementary Practical Phys p 2^4) a circuit is 
A rtan arrangi d which includes a seconds pcmliilum furnished 
ud Perrv ^ platinum wire below the bob, which sweeps 

* through a small mass of mercury forming a part of the 

circuit There is a Morse key for closing the circuit A fast-running 
Morse instrument and a Imttery are placed across this ciiemt as a 
shunt A succession of dots is made on the papt r 1 ibbon by the ciicuit 
being closed by the pt ndulum, and the space betwt ( n each adjacent 
dot indicates a period of one second s diir ition Also, when the kc^ 
13 depressed, a mark is m idc on the paper To measure a period of 
time, the key is depressed at the beginning aivl cntl of the p< nod, 
causing two dots to be m ide on the ribbon the interval between 
these, when measured by the intervals due to the pendulum, gives the 
length of the period m seconds, and also in fractions of a second, when 
the seconds interval is subdivided into convenient eejual parts 
This appaiatus has been used m determination of the velocity of 
sound In the break circuit arrangement of pendulum key and Morse 
instrument the markings appear as breaks m a line which eeould other 
A\ise be continuous This combination was emplovcd bv Professors 
WE Ayrton and J Perry m their determination of the acceleration 
of gravity at Tokio, 1877-1878 (Pi-oc Phys 6eie Land 3, p 268) 

In the tuning fork electro chronogr iph attnbiited to Hipp a 
metal cylmeler cove reel with smoke d glaze d paper is rotatcel uniformly 
H/oo clockwork, a tuning fork armed with a met ilhc st>le 

being so adjusted tliat it makes a clear fine line on the 
smoked pipei The tuning fork is pi iced m the secondary circuit 
ot an induction coil, so that when the pnmaiy circuit is broken an 
induced spark removes a [nek of black fiom the pajitr and lease's 
a mark Ihc tune period is dcelueed by counting the number of 
vibrations and tractions of \ ibration of the tuning fork as rccordtel 
by d smnoiis line on the eylinder In late r forms of this instiument 
the cylmeler lehaiiees as it rotites, and a spiral line is ti u ed lo 
obt im ( ood n suits the spark must lie vciy small, for when large 
it often It aps 1 iterd'y freim the end of the stsle, and docs not gne 
the true position of the style when the ciicuit is broken The same 
irr inge ineiit of tuning fork and revolving cylinder, veitli the addition 
ju of a St ind iid clock, h is bee n used by A M M lyei (i tans 

^ Nat A cal Sci US i voi 111) ind others for calibrating 

tuning forks, and eompiring their vibritions directly with the beats 
of the pendulum of a standard clock the rate of which is known 
The pcnelulum marks and bre iks the primary circuit by carrying a 
small pi itinum wne through a srn ill mercury meniscus Petter aiiel 
app ireiitly eeitam contacts can be obtained from platinum contirt- 
pieces, brought together above the p» ndulum by means of a toothed 
wheel on the scape wlieel arbor bp irkmg at the contact points 
IS f rcatly rc eluccel by placing a couple of lead plates in dilute sulphuric 
aeid IS i shunt across the battery circuit 

lor Physiological Purposes — \ Tick’s pendulum myograph 01 i 
miisele trice reeorde r Is ele scribed m der natutforsih \ 

ties in Ziiru h, 1862, S 307, and in Text hook of Physiolog \ , 1 
M Foster, pp 42, 45 It was used to obtain a record 
eif the eonlrietion of a muscle when stimulate el In miny respects I 
tlie instrume nt is siinil ir to the electro b Ulistic chronograph of j 
Nave? \ long pendulum, consisting of a briced metal frame, 1 
carries at its lower end i sheet of smokeel gliss The peneluluin 
swings about in avis supported by a will bracket Previous to an [ 
experiment, the pendulum is held em one side of its lowest position 
by a spring c ileli when this is elepresstd it is free to swing At the 
end of its swing it engages with another spring catch In fremt ol 
the moving glass plate a tuning-fork is fixed, also i lever actuate el 
by the muscle to be electrically stimulated When the pendulum 
swings tliroiigh its are, it knocks over the contact key m the pnmaiy 
circuit ol an induction coil, the secondary of which is m connexion 
with the muscle The smoked plate leceives the tracts of the style 
of the tunmg-lork and of the lever attached to the muscle, and also 
the trice of an electroin ignetic signal which marks the instant at 
whieli the pnmaiy circuit is broken After the trices arc made, 
they arc ruled through with radial lints, cutting the three traces, 
and the time mteivals between different parts of the muscle ciirv e 
are measured m terms of the period of vibration of the tuning-fork, 
as in other chronographs in which the tuning fork is employed 
In the spring myogriph of E du Bois Reymond (Munk s Physio 
logie des Mtnschen, p 398) a smoked glass pi ite attached to a metal 
_ rod is shot by a spiral sjinng along two guides with a 
® , velocity which is not uniform The traces of a style 
eymoa moved by the muscle under examination, and of a tuning- 
fork, are recoided on the glass plate, the shooter during its traverse 
knocking over one or more electric keys, which break the primary cir- 
cuit of an induction coil, the induced current stimulating the muscle 


In the photo-clectiic chronograph devised by G J Burch, F R b 
{Journ of Physiology, 18,];) 125 Uectrician , 436),therapidmove- 
mentsof the column of mt leury in a cajjillary elcetronn ter „ 
used m physiological research are recorded on a scnsitin oarcB 
plate moving at a uniform angular velocity The trace of the vibrat 
mg prongs of a tuning fork of known period is also recordtd on the 
plate, the light used being that of the electric arc The iini) < s of 
the meniscus of tlie nureury column ami of the moving lork are 
focused on the plate by a lens Excellent n suits have been oblaineil 
With this mstrumint 

An imjiortuil development of a branch of chionography is due 
toE J Ma.rLy (CompUs rtitdus, J aout 1882, and Le i\/oMirwcw<, par 
E J Marey, Pins, 1894), who employed a photogriplnc „ 
plate for receiving successive pictures of moving objects, * ^ 
at definite timt s, when invc stig itmg the movements of animals Lird^, 
fishes, insects, and also microscopic objects sucli .es voiticell u Th< 
instrument m one of its foims consisted of i camera and lens In 
front of the sensitive plate and close lo it a disk, jnerced with r idial 
slits, revolved at a given angular velocity, and each tune a slit 
passed by the plate was txjwsed But since, in the time of passage 
of the space between the slits, the object had moved by a certain 
amount aeioss the held of view, a fresh impression was produced at 
each exposure The object, well illuminated by sunlight, moved m 
front of a black background Since the angular velocity of the disk 
was known, and the number of slits, the time between the successive 
positions of the object was also known 

Marey {La Methode graphtque, pp 13s, I42, 456), by me ins of 
pneumatic sign ils and a rotating cylind< r covereel with smoked 
glazed paper, ineasuied the time of the movements of the limbs of 
animals The instrument consists of a recording cylinder rotated 
at a uniform angular velocity by clockwork controlled by a fan 
govcrmir, and pneumatic sigiiil, constructed thus One end ot 
a closed shillow cylinder, about 4 cm dia , is furnished with a 
stretched rubber membrane A light lever, moving about an axis 
neir the edge of the cylinder, is attached to the centre ot the mem 
brine by a short rod, its free end moving as the mcmbrine is dis 
tended The cylinder is connected by a flexible tube with a similar 
cylinder and membrane, but without a lever, winch is attiched to 
that part of the body of the animal the movement of which is under 
investigation Ihc system is full of air, so that when tin membrane 
attached to the anirn il is cornpiessed, the membrane which moves 
the lever is distended ind the lever moved Its end, which 
carries a seiibiiig poinl, in irks the smoked piper on the rotiting 
cylinder llu pn* umatte- signil is called by ^lan y tambour a 
levier 

References to Chronographic Vithods — (i) ( hronographs used in 
Physiology Helmholtz, On Metliods of measurin,, very small 
Portions of lime,' Phil Mag (i8s3), 0 lel , Vithandlungen der 
physikahsc h~medi( itnsi hen Ccscllscha/t in \\ urzbutg (1872) Harless, 

' Das ^Itvvoejd sche Myogi ijihion, Ibhandlung n dtr It haMrtschen 
Akadenne der W issensihaften (1802), Id, tall-M\ngraphiun auf 
gestellt in dtr ll utter 11 cltausstellung in der Abttilnng fur das Lnter 
tuhtsivesen eon L ngarn (Buei ipest, 1873), llensen, ‘ Myogi ijihion 
mit vibi itoiisclie r Bevvegung, ttliitcn aus ditn huUr ph\siol 
Instil (iSf'S) , Brucke, 'utenngsber d 11 icii Lad (1877) PHngei, 

‘ Mvogr iphion ohne Btwtgung U ntersmbtingt ii utter die Ph\si gte 
dis Llectrotunus (1859) , Pouillet, Compt rend (1844) I Munk, 
Ph\ siologte dts Menschtn (for Pflugcr s cylinder govcine el by come il 
pendulum) J C M Ke ndriek, lift in Mttion (1892) (lor early 
foim of cvlmeler chronogiaph by Thom is \oung) , Stirling Outhnts 
of Ptaitual Ph\siolog\ (lor reaction turn chronographs ot I f dton 
and Exile r) (-.) (. hronograjihs used in gun work anel loi other 
purposes Sabine, Phil Mag (187O) , Moisson, \otice snr hi 
ihronographie s\stitne Schultz (Paris, 1S75) Paul la Cour, La Lone 
phoniqiie (( openhigen, 187S) , Mach, ‘ Collected Papers on t hrono 
giaphs, ’ NeJhirf, 42, p 2')0 C \ Bovs, ‘ Bullets phot ogr iphed m 
i light, Natute,4f,-p 415 IMeumatic lube Co, Pans, Chiono 
griph, Nature, *),p 105 CL Foster, “ Laboratory Clironog'ia})!!, 
\hitute, 1 3, p 1 39 E S Holden, \stionomieal Chronograjih, 
\ature,2(>,p 36b D Kr-^nv il, La Lumu'ie ilectrique {iSHy) Dunn, 

' The Photo retardograph. Journal V titled 'states Artillery, 8, p 29 
E J Marey, La Methode graphique (for Dcjirez accele rograj)lu ) 
Weiner Siemens, Eleetrie Spark Chronogiaph,’ U tee/ -inn 
(1845). Oh (r J J s J 

CHRONOLOGY (Gr computation of time, 

Xpoi os), the science which treats of time, its object being to 
arrange anti exhibit the various events which have occurred 
m the history of the world in the order of their succession, 
and to ascertain the intervals of time between them Jhe 
term “ chronology is also used of the order in time itsdl, as 
adopted, and of the system by which the order is fixed 

The preservation of any record, however rude, of the lapse of 
time implies some knowledge of the celestial motions, by which 
alone time can be accurately measured, and some advancement 
m the arts of civilized life, which could be attained only by the 
accumulated experience of many generations (sec Tnii< ) Before 
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the invention of letters the memory of past transactions could 
not be preserved beyond a few years with any tolerable degree 
of accuracy Events which greatly affected the physical 
condition of the human race, or were of a nature to make 
a deep impression on the minds of the rude inhabitants of the 
earth, might be vaguely transmitted through se\eral ages 
by traditional narrative, but intervals of time, expressed by 
abstract numbers, and these constantly varying besides, would 
soon escape the memory The invention of the art of 
writing afforded the means of substituting precise and per- 
manent records for vague and evanescent tradition , but in the 
infancy of the woi Id, mankind had learned neither to estimate 
accurxtcly the duration of time, nor to refer passing events to 
any fixed epoch 

For these reasons the attempt an accurate chronology of 
the early ages of the world is only of recent ongin After 
political relations began to be established, the necessity of 
preserving a register of passing seasons and years would soon 
be felt, and the practice of recording important transactions 
must have grown up as a necessary consequence of social life 
But of these dcliberitc early records a very small portion only 
has escaped the ravages of time and barbarism 

The earliest written annils of the Ciretks, Etruscans and 
Romans arc irretrievably lost The traditions of the Druids 
perished witli them A ( him se emperor h is the credit of burning 
“ the books ” extant in his day (about 2:10 Be), and of buiying 
alive the scholars who were aiquamted witla them And a 
Spanish adventurer destroyed the picture records which were 
found in the l>iublo of Montezuma 

Of the more formal historical writings m which the first 
ineffectual atUmpts were made m the direction of sjstematie 
chronolog) we have no knowledge at first-hand Of H< llanicus, 
the Greek logographer, who appears to have lived through the 
greater part of the 5th century b r , and who drew up a chrono- 
logical list of the priestesses of Here at Argos , of l^phorus, who 
lived m the ^th erntury ne , and is (listingiushcd as the first 
Greek who attempted the composition of a universal history , 
and of Tim tens, who m the following century wrote an elaborate 
history of Sicily, in which he set the examjile of using the 
Olympiads as the basis of chronology, the works hive perelud 
and our mcagie knowledge of their contents is derived only liom 
fragmentary citations m later writers The same fate h is 
befallen the works of Berossus ind Minetho, Fiitosthencs and 
Apollodorus Berossus, a priest of Belus living at Babylon m 
the ^rd century b c , added to his historical account of Babylonia 
i { hronological li ,t of its kings, which he cl iimed to have compiled 
from genuine archives preserved in the temple Manetho, 
likewise a priest, living at Sebennytus in Lower hgypt in the 
-^rd century nc , wrote m Greek a history of Egypt, with an 
account of its thirty dynasties of sovereigns, which he professed 
to have drawn fiom genuine irchives in the keeping of the 
priests Of these works fragments only, more or le^s copious 
and accurate, hava been preserved Eratosthenes, who in the 
latter h ilf of the 2nd century bc wa-> keeper of the famous 
Alexindrun libriry, not only made himself a great name by 
his important \V(jrk on geography, but by his treatise entitled 
C hronographia, one of the first attempts to establish an exact 
scheme of general chronology, earned for himself the title of 
“father of chronology” Ills method of procedure, however, 
was usually con)t(turu, and guess-woik, however careful, 
acute and plausible , is still guess-work and not testimony 
Apollodorus, an Athenian who flourished m the middle of the 
20(1 century n ( , wrote a metrical chronicle of events, ranging 
from the '' ipposed period of the fall of Iroy to his own day 
ihesc writers were followed by other investigators and 
systematize rs m the same field, but their works are lost Of the 
principal later writers whose works are extant, and to whom 
we owe wh it little knowledge we possess of the labours of their 
predecessors, mention will be made hereafter 

The absence or incompleteness of authentic records, however, 
IS not the only source of obscurity and confusion m the chronology 
of remote rg^s There can be no exact computation of tune or 


placing of events without a fixed point or epoch from which the 
reckoning takes its start It was long before this was apprehended 
When It began to be seen, various epochs were selected by various 
writers , and at first each small separate community had its 
own epoch and method of time-reckoning ihus m one city 
the reckoning was by succession of kings, m another by archons 
or annual magistrates, in a third by succession of priests It 
seems now surptising that vague counting by geneiations should 
so long have prevailed and satisfied the wants of inquiring men, 
and that so simple, precise and seemingly obvious a plan as 
counting by years, the largest nitural division of lime, did not 
occur to any investigator before Eratosthenes 

Precision, which was at first unattainable for want of an epoch, 
was afterwards no less unattainable from the multiplicity, anrl 
sometimes the variation, of ejxiehs Bui by a n itural process 
the mischief was gradually and partially remedied Ihe ex- 
tension of intercourse between the various small groups or 
societies of men, and still more their union in larger groups, made 
a common eputh necessary, and led to the adoption of such a 
sLirting point by each laiger group These le.iding epochs 
continued m use for many centuries The task of the chronologcr 
wis thus simplified and reduced to a study and comparison of 
dates in a few leadng systems 

ihe most important of these systems in what wc eill ancient 
times were the Babyloni.in, the Greek and the Roman Ihe 
Jews had no general eri, properly so called In the history 
of Babv Ionia, the fixed point from which lime was reckoned 
was the era of Nabonassar, 747 bc Among the Greeks the 
reckoning was by Olympiads, the point of departure being the 
V c ir m which Coiocbus was v letor in tlie Olympic Games, 776 b c 
lilt Roman chronology started from the foundation of the citj, 
the year of whuh, however, was variously given by different 
authors The most generally adopted was that assigned by 
Varro, 753 b c It is noteworthy how nearly these three great 
epochs approach each other, — all l>ing near the middle of the 
8th century b e But it is to be remembered that the beginning 
of an eia ind its adoption and use as such arc not the same thing, 
nor arc they necessanl) synchronous Of the three ancient eras 
above spoken of, tlu earliest is that of the Olympiads, next that 
of the found ition of Rome, and the 1 itest the cr i of Nabonass ir 
But in order of idoption and actual us ige the last is first It is 
believed to have been in use from the )ear of its origin It is 
not known when the Romans began to use their era The 
Olympiads were not in current use till cboiit the middle of the 
3rd cent iry B c , when linuicns, as already mentioned, set the 
cximple of reckoning Ivy them 

Even after the adoption in Europe of the Christian era, a 
great variety of methods of dating — national, provinci il and 
ecclesiastical — grew up and prevailed for a long tune in clilicrent 
(ountnes, thus renewing m modern times the difiicultRs ex- 
perienced in ancient times from diversities of redvonmg An 
aequamtance with these various methoiL is mdiqjcnsibU to tlu 
student of the charters, chronicles and legal instruments of the 
middle ag( s 

In reckoning years from any' fixed epoch 111 constant ' utcession, 
the number denoting the years is neecssanly always on th^ 
increase But lude nations and illiterate people seldom attaeh 
anv definite idea to 1 irge numliers IIen( e it h is been a piactice, 
very extensively followed, to employ cyclts or periods, consisting 
of a moderate number of years, and to distinguish and reckon 
the years by their number in the cycle ihe Chinese and other 
n itions of Asia reckon, not only the years, but also the months 
and el lys, by cycles of sixty Ihe Sams of the Chaldicans, the 
Olympiad of the Greeks, and the Roman Indietion are insLinccs 
of this mode of reckoning time Several cycles were formerly 
known in Europe, but most of them were invented for the 
purpose of adjusting the solar and lunar divisions of time, and 
were rithcr employed in the regulation of the calendar than 
as chronological eras They are frequently, however, of very 
great use m fixing elates that have been otherwise imperfectly 
expressed, and consequently form important elements of 
chronology (W L R C) 
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Modern Results of Ird aeologtcal Research 
When Queen Victoria came to the Lnglibh throne, 4004 l c 
was still accepted, in ell sobnety, as the date of the creation of 
the world Tcriups no single statement could more vividly 
emphasize the change m the point of view from which scholars 
regard the chronology of ancient history than the (itation of 
this indisputable fact To-day, though Bibles are still printed 
with the year 4004 b c in the margin of the fi’^t chapter of 
(lenesis, no scholar would pretend to icgard this rtfercna 
seriously On the contrary, the scholarship of to-diy regards 
the fifth millennium b r as well within the historual period for 
such nations as the Lgyptians and the Bibj Ionian > It has 
come to be fully accepted that \/hcn we use such a phrase as 
“ the age of the world ” we are dealing with a period that must 
be measured not in thousands but in millions of years , and that 
to the age of man must be allottid a period some hundreds of 
times as great as the five thousand and odd years allowed by the 
old chronologists 1 his changed point of view, needless to sav, 
has not lieen reached without xrdent and even bitter controversy 
Yet the transformation is unequivocal , and the revised concep- 
tion no longer seems to connote the theologicil implications that 
were at first ascribed to it It has now become obvious that the 
dvta afforded by the Hebrew writings should never have been 
legarded as sufficiently accurate for the pui pose of exact hi>.toncal 
computations that, m short, no historian working along modern 
scientific lines could well have made the mistake of supposing 
that tlu genealogical lists of the Pentateuch alTorded an adequate 
chronology of world history But it should not be forgotten 
that to many generations of close scholarship these genealogic d 
lists seemed to convey such knowh dge m the most precise terms, 
and that at so rectnt a dati as, for example, the year m whifh 
Oueen Victoria came to the throne, it was nothing less than a 
rank heiesy to question the historical accuracy and finality of 
chronologies which had no other source or foundation 

1 his changed point of view regarding the chronology of history 
may without hesitation be ascribed to the influence of evidence 
obt lined m i single hi Id of inqiiiu the field, namely, of archaeo- 
logv No iloubt the evidence is to the age of the earth and as 
to the antic|uitv of man was gathered b) a class of workers not 
formally included in the ranks of the archaeologist workers 
commonly spoken of as p d leontologists, anthropologists, 
ethnologists and the like But the distinction sc ircely covers <a 
real difference The scope of the archaeologists studies must 
include eycry department of the ancient history of man as 
preserved in antiquities of vehitever character, be they tumuli 
along the Baltic, fossil skulls and graven bones from the caves 
of France, the flint implements, potterv ind mummies of F gv pt, 
tablets and bas-reliefs from Alesopotamu, corns and sculptures 
of Greece and Rome, or inscriptions, waxen Ublets, parchment 
rolls, and papyri of a relatively late period of classical antiquilv 
1 f at one tune the monuments of Greece and Rome claimed the 
almost undisputed attention of the archaeologist, that time has 
long since passed For the most important ’‘-istorical records 
that have come to us m recent decades \\c have to thank the 
Orientalist, though the cla^-sical explorer has been by no me ins 
idle It will be sufficient here to point out in general terms the 
import of the me ssage of archicolo al disc ov er)^ m the \ ic tonan 
h ri in Its bearings upon the great problems of world-historv 
A start was made through the efforts of the palaeontologists 
and geologists, with only indirect or incidental aid from the 
chron. archaeologists Ihe new movement began actively 
oiogyot with fames Hutton m the liter years of the i8th 
aadeat centurv, and was forw irdcd by the studies of W ilh im 
history Smith m England and of ( uv ler m France , but the 
really cflieicnt champion of the com c pdoii that the earth is very 
old was Sir Charles Lyell, who published the first edition of his 
epoch-making Prtnaphs of Geology only a few years before 
Queen Victoria came to the throne Lyell demonstrated to the 
satisfaction, or — perhaps it should rather be said — ^to the dis- 
satisfaction, of his contemporaries that the story of the geological 
ages as recorded in the strata of the earth becomes intelligible 


only when vast stretches of time are presupposed Of course 
the demonstration was not accepted at once On the contrar}, 
the champions of the tradition tliat the earth was less than six 
thousand years old held their ground most teniriousl\ and the 
earlier years of the Vic tonan e ra were v ears of bitter controversy 
Ihc result of the contest was never in doubt, however, for the 
geological evidence, once it had been gathered was unccjuivocal , 
and liy about the middle of tlie centui-y it v as pretty generally 
admitted that the d"e of the c u thmust be me asureei by an utterly 
different standard from th it hitherto in vogue 1 his concession, 
however, bv no meins implied a like cb inge of view re girding 
the age of min A frcsli volume of evidence required to be 
gathered, and a new controver'5y to be w aged, befori tl f' < 1 ! 
data for the creation of man could be abindoned I veil eu 1 
was in the forefront of the progressive movement, and his woik 
on The Anttqmlv of Man, published in iS6^ gave currcncc for 
the first time to the new opinions The evicience upon vhirli 
these opinions were based had been githend bv such anthro- 
pologists as Srhmerling Boucher de Perthes and others and 
It had to do chiefly with the finding of implements of hurr an 
constnietion associated w'lth the remains of extinct animal in 
the beds of raves, and will) the rccoserv of similar antiquities 
from alluvial deposits the gre P age of which wts deinonstr ited 
by their depth Pvery item of the c\i(knce w is mturilK 
subjected to the closest scrutiny, but at hst the conservatives 
were forced reluctinth to confess themselves beeten Their 
traditional arenments were powerless before the array of cGt i 
marshalkd by the nc w science of pn hivtoru arch leology I rol 
mg bark even at the short rernoie of a single generation it 1 
diflicult to appreciate how re\olution irv was the crnception of 
the antiquity of man thus incul ited It rudeh shocked the 
traditional attitude of scholarship towards the histore of our 
rare It disturbed the most cherished triditinns and the mo'-^ 
saered themes It seemed to threaten the vtrv^ foundations c t 
religion itself \ et the jirescnt generation accepts the intiquit 
of man as a mere m ittc'-r of fact Here, as so often elsewhere 
the heresy of an elder dav h is come to seem almost an axiomatic 
tnith 

If we go back in imagination to tht begmun of the \ Ktn 1 u 
era and isk ■whit v\as then known of the history' of \ncic’- 
Igvpt, Mesopotamia and \sia Minor v\e find ourselves con- 
fronted with a stirthng puicity of knowledge ITie key to the 
mysteries of Egyptian histnrv hid indeed been fouml, thanks 
to the recent e fforts of ! homas \ oung and Gh impolhon, but the 
deciphering of inscriptions had not yet progressed far cnoigu 
to give more than a vague inkling of whit was to follow It 
rem lined, then, virtu illv true, as it had been for two thousane. 
veirs that for all that wc could karn of the history of the 01 1 
One.nt m prc-cKssicd class, we must go solclv to tlie pages e 
the Bible and to a few classical authors, notablv' Herodotus ir ' 
Diodorus A comparatively few piges summed up, in linging 
often vague and mvstical, vill that the modern world had been 
permittecl to remember of the histoiy of the greatest nations of 
mtiejuity To thes“ nations the cltssical writers had astn’ c'^ 
i traditional importance, the gl imour of which still lighted then 
names, albeit rextahng them m the v igue twilight of tradition 
rather thin m the clear light of historx It would have been a 
bold, not to sav a rec kicss, dreamer who d ircd predict lint in 
future reseirchcs coi 1 I rtslorc to us the, lost knowledge that b id 
liten forgotten for more th in tw n milk nmunis \ ct t he \ icton an 
era was snrctlv ushered in be foie the work of r^h ihilitation 
begin, which v\as to kad to the most istouncling discovcius 
and to an altogether unprecc dented extension of historinl 
knowledge Eariv in the foities the Frenehmin Botta ciuic’l' 
followed i>y Sir Henrv Lav ird begin m iking cxcav it 10ns on tlic 
site of ancient Nineveh, the ninie and fame of which weic i 
tradition having scirceiv more th m thical st itus 1 he sp idc 
of the. discoverer soon showid tint all the fil kcl glories of the 
indent \ssynan cipital wert founded on rc ditics and evidence 
was afforded of a state of civiliz ition ind culture such lew 
nun supposed to have existed on the c irth before the Golden \ge 
of Greece Not mcrtlv wert artistic sculptures and bas-rehets 
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found that demonstrated a high development of artistic genius, 
but great libraries were soon revealed, — books consisting of 
bricks of various sues, or of cylinders of the same material, 
inscribed while m the state of clay with curious characters 
which became indelible when baking transformed the clay into 
bnck No one was able to guess, even in the vaguest way, the 
exact interpretation of these odd characters , but, on the other 
hand, no one could doubt that they constituted a system of 
writing, and that the piles of inscribed tablets were veritable 
books Ihere were numerous sceptics, however, who did not 
hesitate to assert that the import of the message so obviously 
locked in these curious mscnptions must for ever remam an 
absolute mystery Here, it was said, were inscriptions written 
in an unknown character and in a language that for at least two 
thousand years had been absolutely forgotten In such circum- 
stances nothing less than a miracle could enable human ingenuity 
to fathom the secret Yet the feat pronounced impossible by 
mid-century scepticism was accomplished by contemporary 
scholarship, amidst the clamour of opposition and incredulity 
Its success contains at once a warning to those doubters who arc 
always crying out that we have reached the limitations of 
knowledge, and an encouragement and stimulus to would-be 
explorers of new intellectual realms 
In a few words the m inner of the discovery was this It 
appears at a glance that the Assyrian written character consists 
of groups of horizontal, vertical or oblique strokes The 
characters thus composed, though so simple as to their basal 
unit, are appallingly complex in their elaboration The Assyrians 
with all their culture, never attained the stage of analysis which 
demonstrates that only a few fundamental sounds are involved 
in human speech, and hence that it is possible to express all the 
niceties of utterance with an alphabet of little more than a score 
of letters Halting just short of this analvsis, the Assyrian 
ascribed syllabic valiu s to the characters of his script, and hence, 
instead of finding twenty odd characters suflu icnt, he requireil 
about five hundred fhcrc m is a further complication in that 
each one of these characters had at least two different phonetic 
values , ind there were other intricacies of usage whu h, had they 
been foreknown h> inquirers in the middle of the 19th century, 
might well hive made the problem of decipherment seem an 
utterly hopekss one Fortunately it chanced that another 
people, the Persians, had adopted the Assyrian wedge-shaped 
stroke as the foundation of a written character, but making that 
analysis of which the Assyrians had fallen short, had borrowed 
only so many characters as were necessary to represent the 
alphabetical sounds Ihis made the jiroblem of deciphering 
Persian inscriptions a relatively easy one In point of fact this 
yiroblem hid been partially solved m the early davs of the 19th 
century, thanks to the sagacious guesses of the German philo 
logist Grotefend Working with some inscriptions from Perse- 
polis which were found to contain references to Darius and 
Xerxes, (jrotefend had established the phonetic values of certain 
of the Persian characters, and his successors were perfecting 
the discovery just about the time when the new Assyrian finds 
were made It chanced that there existed on the polished 
surface of a cliff at Behistun in western Persia a tn-lmgual 
inscription which, according to Diodorus, had been made by 
Queen Semiramis of hiineveh, hut which, as is now known, was 
really the work of King Darius One of the languages of this 
inscription was Persian , another, as it now appeared, was 
Assyrian the language of the newly discovered books from the 
libraries of Nineveh There was reason to suppose that the 
inscriptions were identic al in meaning , and fortunately it 
proved, when the inscriptions were made accessible to investiga- 
tion through the efforts of Sir Henry Rawlinson, that the Persian 
inscription contained a large number of proper names It was 
well known that proper names are usually transcribed from one 
language into another with a tolerably close retention of their 
original sounds For example, the Greek names Ptolemaws 
and Kleopatra became a part of the Egyptian language and 
appeared regularly in Egyptian inscriptions after Alexanders 
general became king of Egypt Similarly, the Greek names 


KyroSfDaretos and Xerxes were as close an imitation as practicable 
of the native names of these Persian monarchs Assuming, 
then, that the proper names found in the Persian portion of the 
Behistun inscription occurred also in the Assyrian portion, 
retaining virtually the same sound in each, a clue to the phonetic 
values of a large number of the Assyrian characters was obviously 
at hand Phonetic values known, Assyrian was found to be a 
Semitic language cognate to Hebrew 

These clues were followed up by a considerable number of 
investigators, with Sir Henry Rawlinson in the van 1 hanks 
to their efforts, the new science of Ass^ riology came into being, 
and before long the message of the Assyrian books had ceased to 
be an enigma Of course this work was not accomplished in a 
day or m a year, but, considering the difliculties to be overcome. 
It was carried forward with marvellous expedition In 1857 the 
new scholarship was put to a famous test, in which the challenge 
thrown down by Sir George Cornewall Lewis and Ernest Renan 
was met by Rawlinson, Hmcks, Oppert and Fox lalbot in a 
conclusive manner The sceptics had declared that the new 
science of Assynology was itself a myth that the investigators, 
scU-deccived, had m reality only invented a language and read 
into the Assyrian inscriptions something utterly alien to the 
minds of the Assyrians themselves But when a committee of 
the Royal Asiatic Society, with George Grote at its head, decided 
that the translations of an Assyrian text made independently 
by the scholars just named were at once perfectly intelligible 
and closely in accord with one another, scepticism was silenced, 
and the new science was admitted to have made good its claims 

Naturally the early investigators did not fathom all the 
niceties of the language, and the work of grammatical investiga- 
tion has gone on continuously under the auspices of a constantly 
growing band of workers Doubtless much still remains to be 
done , but the essential thing, from the present standpoint, 
IS that a sufficient knowledge of the Assyrian language has been 
acquired to ensure trustworthy translations of the cuneiform 
texts Meanwhile, the material found by Botta and Layard, 
and other successors, in the rums of Nineveh, has been constantly 
augmented through theeffortsof companiesof otherinvestigators, 
and not merely Assyrian, but much earlier Babylonian anil 
( haldacan texts m the greatest profusion have been brought to 
the various museums of Turope and America The study of 
these different inscriptions has utterly revolutionized our 
knowledge of Oriental history Many of the documents are 
strictly historical m their character, giving full and ai curate 
contemporary accounts of events that occurred some thousands of 
years ago Exact dates are fixed for long senes of events that 
previously were ejuite unknown Monarchs whose very names 
had been forgotten are restored to history , and the records of their 
deeds inscribed under their very eyes are before us, — contem- 
porary eloeuments such as neither Greece nor Rome could l^oast, 
nor any other nation, with the single exception of Egypt, until 
strictly modern times There art, no doubt, gaps in the reeord , 
there are long periods for which the chronology is still uncertain 
Naturally there is an increasing vagueness as one recedes f irther 
into the past, and for the earlier histoiy of C haldaea there is great 
uncertainty Nevertheless, the Assy riologist speaks with a good 
deal of confidence of dates as remote as 3800 n c ,lhe time ascribed 
to King Saigon, who was once regarded as a mythical person, 
but IS now known to have been an actual monarch Indeed, 
there are tablets m the British Museum labelled 4500 n c , and 
later researches, particularly those of the expedition of the 
University of Pennsylvania at Nippur, have brought us evuli nee 
which, interpreted with the aid of estimates as to the average rate 
of accumulation of dust deposits, leads to the inference that a 
high state of civilization had been attamed in Mesopotamia at 
least 9000 years ago 

While the Assynologists have been making these astonishing 
revelations, the Egyptologists have not been behindhand 
Such scholars as Lepsius, Brugsch, de Roug 4 , Lenormant, Birch, 
Mariettc, Maspero and Erman have perfected the studies of 
Young and Champollion , while at the same time these and a 
I considerable company of other explorers, most notable of whom 
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are Gardner Wilkinson and Professor Flinders Petrie, have 
brought to light a vast accumulation of new material, much 
of which has the highest importance from the standpoint of the 
historian Lists of kings found on the temple wall at Abydos, 
in the fragments of the Turin papyrus and elsewhere, have 
cleared up many doubtful points in the lists of Manetho, and 
at the same time, as Professor Petrie has pointed out, have proved 
to us how true a historian that much -discussed writer was 
Manetho, it will be recalled, was the Lgyptian who wrote the 
history of Egypt in Greek in the time of the Ptolemies His work 
in the original unfortunately perished, and all that we know 
of it we learn through excerpts made by a few later classical 
writers These fragments have until recently, however, given 
us our only clue to the earlier periods of Egyptian history 
Until corroboration was found in the Egyptian inscriptions 
themselves, not only were Manetho’s lists m doubt, but scepticism 
had been carried to the point of denying that Manetho himself 
had ever existed This is only one of many cases where the 
investigations of the archaeologist have proved not iconoclastic 
but reconstructive, tending to restore confidence in classical 
traditions which the scientific historians of the age of Niebuhr 
and George Comewall Lewis regarded with scepticism 
As to the exact dates of early Egyptian history there is rather 
more of vagueness than for the corresponding periods of Mesopo- 
tamia Indeed, approximate accuracy is not attained until we arc 
within sixteen hundred years of our own era , but the sequenct 
of events of a period preceding this by two thousand years is 
well established, and the recent discoveries of Professor Petrie 
carry back the record to a period which cannot well be less than 
fi\ e thous indj perhaps not less than six thousand years b c 
Both from hgypt and Mesopotamia, then, the records of the 
archaeologist have brought us evidence of the existence of a 
highly developed civihaation for a period exceeding by hundreds, 
perhaps by thousands, of years the term which had hitherto 
been considered the full period of man s existence 
\Vc may note at once how these new figures disturb the histori- 
cal balance If our forerunners of eight or nine thousand 
> ears ago were in a noonday glare of c i\ ili/ation where shall we 
look for the much- talked -of “ dawnings of history ” ? By this 
new stand ird the Romans seem our contemporaries in latter-day 
civilization , the “ Golden Age ” of (rreece is but of yesterdav , 
the pyramid-builders are only rclativelv remote The men who 
built the temple of Bel at Nippur, in the year (say) 5000 b c , 
must have felt themselves at a pinnae le of civilization and culture 
As Professor Mahaffy has suggested, the eri of the Pyramids 
may have been the veritable autumn of civilization Where, 
then, must we look for its springtime > The answer to that 
question must come, if it come at all, from what we now speak 
of as prehistoric archaeology , the monuments from Memphis 
and Nippur and Nintveh, covering a mere ten thousand years or 
so, arc the records of recent history 
The efforts of the students of Oriental archaeology have been 
constantly stimulated by the fact that their studies brought 
Arcbae- fbem more or less within the field of Bible histor> 
oiogyaad A fair proportion of the workers who have delved so 
Bible enthusiastically in the fields of Egyptian and Assyrian 
history exploration would never have taken up the work at all 
but for the hope that their investigations might substantiate 
the Hebrew records For a long time this hope proved illusory, 
and m the case of Egyptian archaeology the results hive proved 
disappointing even up to the very present Considering the 
important part played by the Egyptian sojourn of the Hebrews, 
as narrated in the Scriptures, it was certainly not an over- 
enthusiastic prediction that the Egyptian monuments when fully 
investigated would divulge important references to Joseph, 
to Moses, and to the all-important incidents of the Exodus , but 
half a century of expectant attention in this direction has led 
only to disappointment It would be rash, considering the 
buried treasures that may yet await the future explorer, to assert 
that such records as those in question can never come to light 
But, considering the fulness of the contemporary Egyptian 
records of the XIXth dynasty that are already known, it becomes 
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increasingly doubtful whether the Hebrews m Egypt played so 
important a part in history, when viewed from the Egyptian 
standpoint, as their own records had seemed to imply As the 
forgotten history of Oriental antiquity has been restored to us. 
It has come to be understood that, politically speaking, the 
Hebrews were 1 relatively insignificant people, whose chief 
importance from the standpoint of material history was derived 
from the geographical act ident that made them a sort of buffer 
between the greater nations about them Onh once, and for 
a brief period, in the reigns of David and Solomon did the 
Hebrews rise to anything like an equal plane of political import- 
ance with their immcdiite neighbours What gavt them a 
seeming importance in the (\es of posterity was the fart that 
the true historv of the Egyptians, Mesopotamians, Arabians 
and Hittites had been well-nigh forgotten The various litera- 
tures of these nations were locked from view for more than two 
thousand years, while the literature of Israel had not mereh 
been preserved but had come to be regarded as inspired and 
sacred among all the cultured nations of the Western world 
Now that the lost literatures have been restored to us, the status 
of the Hebrew writings could not fail to be disturbed Their v erv 
isolation had in some measure accounted for their stemmg 
importance 

All true historical perspective is based upon comparison, and 
where onlv a single account has been preserved of any event or 
of am period of history , it is extremeh difficult to judge that 
account with historical accuraev An illustration of this tnith 
IS furnished in profane historv bv the account which Thucydides 
has given us of the Eeloponnesian War Eor most of the period 
m question Thuev dides is the onlv source and despite the in- 
herent merits of a great writer, it lan hirdlv be doubted that 
the tribute of almost unqualified praise that successive genera- 
tions of scholirs have paid to Thuev didcs must have been in 
some measure (jualified if, for example, a Spartan account of the 
Peloponnesian W ar had been preserv ed to us Professor Mahaffv 
has pointed out that many other events in Greek historv are 
viewed bv us in somew hat perv erted perspectiv e because the great 
writers of Greece were Athenians rather than Spartans or Thebans 
Even in so important a matter as the great conflict between 
Persia and Greece it has been suggested more than once that we 
should be able to gam a much truer view were Persian as well as 
Greek accounts accessible 

Not many vears ago it would have been accounted a heresy to 
suggest that the historical hooks of the Old Testament had 
conveyed to our minds estimates of Oriental historv^ that suffered 
from this same defect , but to-dav no one who is competent to 
speak with authontv pretends to doubt that such is really the 
fact Even conservative students of the Bible urge that its 
historical passages must be viewed precisely in the light of an\ 
other historical writings of antiquity , and the fact that the 
oldest Hebrew manuscript dates only from the 8th i entury \ d , 
and therefore of neccssitv brings to us the message of antiquity 
through the fdlible medium of manv generations of copyists is 
far more clearlv kept in mind than it formerly was Every 
belief of mankind is m the last analv sis amenable to reason and 
finds its origin in evidtnci that can appeal to the arbitrament of 
common sense This ev idencc m iv in certain cases consist 
(hiefly of the fact thit generations of our predecessors have taken 
a certain view regarding a certain question , indeed most of our 
cherished beliefs have this foundation But when such is the 
tasp, mankind has nev'cr fvihd m the long run to vindicite its 
cl urn to rvtionality bv showing a readiness to give up the old 
belief whenever tangible evidence of its fallaciousness was 
forthcoming The case of the historic books of the Old Testi- 
ment furnishes no exception These had been sacred to almost a 
hundred generations of men and it was difficult for tht (vc of 
faith to see them as other than absolutelv infallihk documents 
Yet the very eagerness with which the champions of the Hebrew 
records searched for archaeological proofs of their validitv was a 
tacit confession that even the most unwavering faith was not 
beyond the reach of external evidence True, the believ er sought 
corroboration with full faith that he would find it , but the very 
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lact that he could think such external corroboration valuable 
implied, however little he may have realised it, the subconscioub 
concession that he must accept external evidence at its full 
v'aluc , even should it prove contradictory If, then, an Egyptian 
inscription of the XlXth dynasty had come to hand m which the 
names of Joseph and Moses, and the deeds of the Israelites as a 
subject pcofile who finally escaped from bondage by ( rossing the 
Red Sea, were recorded in hieroglyphic characters, such a 
monument would have been hailed with enthusiastic delight by 
every champion of the Pentateuch, and a wave of supreme 
satisfaction would have passed over all Christendom It is not 
too much, then, to say that failure to find such a monument has 
caused deep disappointment to Bible scholars eveiv where It 
does not follow that faith m the Bible record is shaken, although 
m some quarters the re has l^en a pronounced tendency to regard 
the history of the h gyptian sojourn as mythical , yet it cannot be 
denied that Fgyntian records corroborating at least some phases 
of the Bible story, would have been a most welcome addition to 
our knowledge Some recent finds have, indeed, seemed to make 
inferential reference to the Hebrews, and the marvellous collec- 
tion of letters of the XVITIth dv nasty found at Tel el-Amarna — 
letters to which we shall refer 1 iter — have the utmost importance 
as proving a possible eirly dite for the Mosiit accounts But 
such inferences as these are but a vague return for the labour 
expended, and an almost cruelly inadeejuate response to seemingly 
well-founded expectations 

When v\( turn to the field of Babvlonian and Assyrian archaeo- 
logy, however, the ease is verv dillerent Here we have docu- 
me nts in abundance th it deal specilically with events more or less 
referred to in the Bible I he records of kings whose names 
hitherto were known to us onh through Jbble rehrences have 
been found in the rums of Nineveh and Babylon, and personages 
hitherto but shadowy now step forth as cltarlv into the light of 
history as an Alexander or a Caesar Moreover, the newly 
discovered treasures de^il with llie beliefs of the people as well as 
with their history proper The story of the books now spoken of 
as the “ Creation ’and “Deluge ’ tablets of the Assyrians, in the 
British Museum, which were discov'ered m the ruins of Nineveh 
by I ayard and by Cieorge Smith, has been familiar to every one 
for a good many vtars I he acute interest which they excited 
when (icorge Smith deciphered their contents in 1872 h<vs to some 
extent abated, but this is only because scholars are now pretty 
generally agreed as to the ir bearing on the corresponding parts of 
Genesis 1 lie partienilar tablets m question date onlv fi om alxjut 
the 7th century b e , but it is agreed among As'^vnologists that 
they are copies of older texts current m Babylonia for many 
centuries before, and it is oln lous that the compilers of Genesis 
had access to the Babylonian stones In a word, the Hebrew 
Genesis shows unequiveical evidence of Babylonian e rigin, but, in 
the words of Professor Savee, it is but ‘ a paraphrase and not a 
translation ” However disconcerting such a revelation as this 
would have been to the theologians of an elder day, the Bible 
scholars of our own generation are able to regard it with entire 
eompKisure 

From the standpoint of the historian even greater interest 
attaches to the records of the Assyrian and Babylonian kings 
when compared with the historical books of the Old Testament 
For some centuries the inhabitants of Palestine were subject to 
periodical attacks from the warlike inhibitants of Mesopotamia, 
as even the most casual reader of the Bible is aware When it 
became known that the accounts of these invasions formed a part 
of the re( ords preserved in the Assyrian libraries, historian and 
theologian alike waited with breathless interest for the exact 
revelations in store , and this time expectation was not dis- 
appointed As, one after another, the various tablets and 
cylinders and annalistic tablets have been translated, it has 
become inercasingly clear that here are almost inexhaustible 
fountains of knowledge, and that sooner or later it mav be 
possible to check the Hebrew accounts of the most important 
periods of their history with contemporaneous accounts written 
from another point of yiew It is true that the cases are not very 
numerous where precisely the same eyent is described from 


opposite points of view, but, speaking in general terms rather than 
of specific incidents, we arc already able to suliject considerable 
portions of history to this test The records of Shalmaneser 1 1 , 
Tiglath-Pileser III and Sennacherib, kings of Assyria, of 
Nebuchadrezzar, king of Babylon, and of Cyrus, king of Persia, 
all contain direct references to Hebrew history An obelisk of 
Shalmaneser II contains explicit reference to the tribute of 
Jehu of Samaria, and graphically depicts the Hebrew cajAives 
liglath-Pileser 111 , a usurper who came to the throne of Assyria 
in 74^ B c , and whose earlier name of Pul proved a source of 
confusion to the later Hebrew writers, left records that have 
served to clear up the puzzling chronology of a considerable 
period of the history of Samaria Most interesting of all, perhaps, 
are the annals of Sennacherib, the destruction of whose hosts by 
the angel of Ciod is so strikingly depicted in the Book of Kings 
The court historian of Sennai henb naturally does not dwell upon 
this event, but he does tell of an invasionandconqucstof Palestine 
Ihe Hebrew account of the death of Sennacherib is rorroborated 
by a Babylonian inscription Here, however, there is an interest- 
ing qualification The account in the book of kings is so phrased 
that one might naturally inftr from it that Sennacherib was 
iss-issinated by his sons immediately after his return from the 
disastrous campaign m Palestine , but m point of fact, as it now 
appears, the Assyrian king survived that campaign b> twenty 
years One cannot avoid the suspicion that in this instance the 
Hebrew chronicler purposely phrased his account to convey the 
impression that Sennacherib s tragic end was but the slightly 
delayed culmination of the punislimcnt inflicted for his attack 
upon the “ chosen people ” On the other hand, the ambiguity 
may be quite unintentional, for the Hebrew writers were 
notoriously lackinsr m the true historical sense, winch shows 
Itself in a full appreciation of the value of chronology 

One of the most striking insbim es of the way in which mistakes 
of chronology may lead to the perversion of historical records i^ 
shown m the book of Daniel m connexion with the faniilni 
account of the capture of Babylon by Cyrus Within the past 
generation records of Cyrus hav e been brought to light, as well as 
records of the conquered Babyloni.ui king himself, whirh show 
that the Hebrew writers of the later day had a peculiarly befogged 
impression of a great historical event— their miseonception being 
shared, it may be added, by the Greek historian Herodotus 
When the ann ihstie tablet of Cyrus was tr inslated, it was made 
to appear, to the consternation of Bible scholars, that the city of 
Babylon had capitulated to the Persian— or more properly to the 
Flamite — conqueror without a struggle It appeared, further, 
that the king ruling in Babylon at the time of the capitulation 
was named not Belsh.azzar, but Nabonidos This king, as appears 
from his own records, had a son named Belshazzar, who com- 
manded Babylonian armies m outlving provinces, but who never 
lame to the throne Nothing could well be more disconcerting 
than such i revelation as this It is held, however, that the 
startling discrepancies arc not so diflicult to explain as may 
appear at first sight 1 he explanation is found, so the Assyrio- 
logist assures us, in the fact that botli Ifebrcw and fireek 
liistonans, writing at a considerable interval after the events, and 
apparently lacking authentic sources, confused the peaceful 
occupation of Babylon by Cvrus with its siege and capture by a 
successor to that monarch, Danus Hvstaspes As to the con- 
fusion of Babylonian names — m which, by the way, the Hebrew 
and (jreek authors do not agree — it is explaired that the general, 
Belshazzar, was perhaps more directly known in Palestine than 
his father the king But the vagueness of the Hebrew knowledgt 
IS further shown by the fact that Belshazzar, alleged king, is 
announced as the son of Nebuchadrezzar (misspelled Nebuchad- 
nezzar in the Hebrew writings), while the three kings that reigned 
after Nebuchadrezzar, and before Nabonidos usurped the throne, 
are quite overlooked 

Our present concern witli the archaeological evidence thus 
briefly outlined, and with much more of the kind, may be summed 
up m the question What m general terms is tlae mfcrencc to 
be drawn by the world-historian from the Assyrian records m 
their bearings upon the Hebrew writings ’ At first sight this 





might seem an extremely dilhcult question to answer Indeed, 
to answer it to the satisfaction of all concerned might well be 
pronounced impossible Yet it would seem as if a candid and 
impartial histonan could not well be greatly in doubt in the 
matter On the one hand, the general agreement ciervwhcn 
between the Hebrew accounts and contemporaneous records 
from Mesopotamii proves beyond cavil that, broadly speaking, 
the Bible accounts arc historically true, and were written by 
persons who m the mam had access to contemporaneous docu- 
ments On the other hand, the discrepances as to details, the 
confusion as to exact chronology, the manifest prejudice and 
partisanship, and the obvious limitations of knowledge make it 
clear that the writers partook in full measure of tlic shortcomings 
of other historians, and tint their work must be adjudged by 
ordinary historical stand ird \s much as this is pt rhaps 
conceded by most, if not all, schools of Bible criticism of to-da\ 
Professor Sivce, one of the most distinguished of modern 
Assynologists, writing as an opponent of the purelj destructive 
“Higher Criticism,” demands no more than lliat the bjok of 
(lenesis “ shall take rank by the side of the other monuments ol 
the past as the record of events which have acti ally h ippcncd 
and been handed on by credible men ” , tint it shill, in short, 
be admitted to be “ a collection of ancient documents which h ii e 
all the value of contemporaneous test'monv hut whuli being 
in themselves ‘ wrecks of vast literatures which extended over 
the Oriental world from a remote epoch,” cannot be understood 
aright “ except m the light of the contemporaneous literature 
of which the} form a portion ’ From the point of view imiiherl 
by such words is these, it is only neccssars to recall the mental 
attitude of our grandlathers to appreciate in some measure 
the revolution in thought that has been wrought m this held 
within the last half-centur) , largely through the instrumentality 
of Oriental archaeology 

We have seen that tlie gencril trend of Oriental arcliaeology 
has been rccnnstructu e rither tlun leonoelistie I (juall) true 
Archae- recent classical archaeolog\ Here no such 

oiogyaad revolution his been effected as that whieh virtually 
cUaticat created anew the history of Oriental antK]uity , yat 
history j^cirings of the new knowledge are similar in kind 

if different m degree llic world had never quite forgotten the 
history of the primitive Greeks as it had forgotten the Mesopo- 
tamians, the Hime antic nations and the Hittites , but it 
remembered their deeds only in the form of poetical mvths and 
traditions Ihise traditions, finding their clearest delineation 
in the lines of Homer, had lieen subjected to the' analysis of the 
critic il historiins of the carl} decades of the i()th ccntuia, and 
their authentiiity had come to be more thin doubted ffhe 
philological analy sis of Wolf and his successors had r used doiibtr 
as to the very existence of Homer, and at one time the main 
current of scholarly opinion hid set strongly m the direction of 
the belief thit the Iliad and the Odyssey wcie in reality but 
latter-day collections of divers recitals that h id been handed 
down by yvord of mouth from one generation to another of bards 
through ages of illiteracy It was strenuously contended that 
the case could not well he otherwise, inasmuch as the art of 
writing must have been quite unknown in (ircccc until after 
the alleged age of the ti iditional Homer, whosi date had been 
variously estimated at from looo to 800 nc by less sceptical 
generations It had come to be a current belief thit the Iliad 
was first committed to writing m the aqc of Peisistratus \ 
prominent controversialist, F \ Paley, even went so far as to 
doubt whether a single written copy of the existed m Greece 
at the time of the Peloponncsi in War The doubts thus cast 
upon the age when the Homeric poems fiist assumed the fixed 
form of wilting were closely associated with the universal 
scepticism as to the historu d ace uracy of any tr editions whatever 
regarding the eailv historv of Gnict ( autious historians had 
come to regard the so-called ‘ Heroic Age ” as a prehistoru 
period regarding which nothing definite was known, or m all 
probability could be known It was ably argued by Sir George 
( ornewall Lewis, in connexion with his inquiries into early Roman 
history', that a verbal tradition is not transmitted from one 
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generation to another in anything like an authentic form for a 
longer period than about a century If, then, the art of writing 
was unknown m Greece before, let us sav, the 6th centun B e , 
it would be useless to expect that any events of Grecian historv 
pnor to about the 7th century b c could have been transmitted 
to posteriti with anv degree of historical accuracy 

Notwithstanding the alluremei ts of the subject, such con- 
sen ative historians is (jiotc were disjjosr d to regard the probknis 
of early' Greci m histon" as inscrutable, and to content themse Ives 
with the recital of traditions without attempting to estabhsli 
their rclatieinship with actual facts It lemamcd for the me^re 
robust faith of a Schlicmann to show that siuh srcpuei^m was 
ill too flint-hearted, by proving that .it such sUes as lire ns, 
Mycenae and Ilissarhk cvidencis of a very early period of Gitek 
e IV filiation awaited the spaeie of tlu cxcai itor i hanks to the 
enthususm of Schhemann and his since ssors we can now 
substitute for the irnthicil ‘ Age of Heroes ’ a histone al 

Mvcenatin Age ’ of (irttcc anel give tingil>lc yireiof of its 
rclativ'clv high state of ci\ ilization Schhemann ma\ or may not 
hive been correct in lelcntifving one of the seien eitics that he 
uncirthed at Hissarhk as the fabled Troy itself but at least his 
efforts sufficed to gi\e verisimilitude to the Homeric story 
IVith the lessons of recent Oriental archaeology in mind, few 
will be sceptical enough to doubt that some such contest as that 
described in the Iliad actually occurred And now, thanks to 
the efforts of a large compan} of workers, notable Dr Arthur 
1 vans <ind his associates m Cretan exploration, we arc coming 
to speak with seime eonfidenee not merely of a Mycenaean but 
of a pre-My cenae an Age 

As V ct wc sec these pt nods somew hat darkly The illuniinatn c 
witness of written reeords is m the mam denied us here Some 
most archaic inscriptions have been indeedfound by the explorers 
m Crete, but these for the present serve scaiccK any other 
purpose than to proie the antiquity of the art of willing among 
a people who were closely in touch with the inhabitants of 
Hellas proper Most unfortunately for posterity I be Greeks 
wrote mainly on penshabk materials, and hence the chief records 
even of the ir 1 itcr e ivilization ha\ c vanished The only fragments 
of Greek manuscripts anted iting the ( hnsti in era thit hive 
l>cen preserved tons have been found m Lgy pt,whcie a hospit iblc 
climate granted them a term of existence not to be hoped for 
elsewhere No fragment of these papvn, melted, times us 
further back than the age of the Ptolemies , but the Greek 
inscriptions on the stitues of Rimcscs II it Abu-Simbcl, m 
Nubia, give conclusne jiroof that the art of writing w is wulcly 
disseminated among the (creeks at least three centuiiea before 
the age of Vlexander This carries us back towards the triditional 
age of Homer 

The Cretan insenptions belong to a far oldi-r epoch, and arc 
written in two non-(irccian scripts of undcteimincd affinitus 
Here, then, is direct evidence that the Aegean peoples of the 
Mveenaean Age knew how to write , ind it is no longer necessin 
to .assume that the verses of the Iliad were dependent on mere 
vcibal trinsmission for ans such period is his lam supposed 

But even were direct evidence of the knowledge of the art of 
writing in Cirecee of the earl\ day altogether lacking, none but 
the hardiest sceptic could doubt, in the light of recent areliacu- 
logioal diseoveius elsewhere, tliat the inhabitants of ane cut 
Hellas of the Homeric \ge ” must have shared with their 
contemporaries the capaciti to record their thought m written 
words Wc have seen that Oriental archaeology' his in recent 
generations revolutionized our conceptions of the antiquitv 
of civiluation W e have seen Uiat wriUtn documents hav c been 
preserved m Mesopotamia to which such ,1 date as 4500 B c n ly 
be ascribed with a good dc il of confidence , and that from the 
third milk nnuim b c a flood of contemporary literary records 
comes to us both from lg\pt and Mesopotamii But until 
recently it had been supposed that Hellas was '^hut out entirely 
from this Oriental culture Historians have found it hard to 
dispel the idea that civilization in Greece w is a very late dev clop- 
ment, and that the culture of the age of Solon sprang m fact, 
suddenly into existence, as it seems to eh) in the recoids of the 
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histonan But the excavations that have given us a knowledge 
of the Mycenaean Age have proved conclusively, not alone that 
civilization existed in Greece in an early day, but that this 
civilization was closely linked with the civilization of Egypt 
Not only have antiquities been found in Crete that point to 
Egyptian inspiration, but quite recently Professor Petne has 
found at Tel el-Amarna Mycenaean pottery The latter find has 
a peculiar significance, since the date of the Tel el-Amarna 
collection is definitely fixed between the years 1400 and 1370 b c 

It IS demonstrated, then, that as early as the beginning of 
the 14th century b c the Mycenaean civilization was in touch 
with the ancient civilization of Egypt One must not infer 
from this, however, that the two civilizations met on anything 
like an equality Indeed, in the wonderful Tel-el-Amarna 
collection there is a suggestive absence of literary documents 
from the Aegean that demands a word of notice I he Tel el- 
Amarna collection, it will be recalled, consists of the royal 
aremves of King Amenophis IV of the XVIIIth 1 gyptian 
dynasty, who in the latter years of his reign chose to be known 
as Akhenaton, ” the glory of the solar disk ’ This monarch 
had retired from Thebes and established his court on the site 
now known as Tel el-Amarna, where he founded the city which 
existed only during the brief period of thirty vears ending with 
the death of the mon-irch about 1370 b c The date of the 
documents found in the royal library is, therefore, fixed within 
\ ery narrow limits The do( uments m question consist chiefly 
of letters, and constitute one of the most important of archaeo- 
logical finds These letters came to the king from almost every 
part of western Asia, including Palestine and Phoenicia, Baby- 
lonia and Asia Minor Strangely enough, all the letters are 
written in the Babylonian character, and most of them are in 
the Babylonian language They afford, therefore, most striking 
evidence of a widespread diffusion of Babylonian culture 
Incidentally they prove, to the utter confusion of a certain school 
of Bible critics, that the art of writing was familiarly known in 
Canaan, and that Egypt and western Asia were in full hterar) 
connexion with one another, long before the time of the Exodus 
Hence all the elaborate arguments based on the supposition that 
Moses probably could not write fall to the ground On the other 
hand, the absence of letters from Mycenae among the tablets 
of Tel el-Amama must be regarded as at least suggestive 
Seemingly the widespread Babylonian culture had not reached 
the Aegean peoples , yet these peoples cannot have been wholly 
^orant of things with which commercial intercourse brought 
them in contact The point is of no very great significance, 
however, since no one has pretended that the Western civilization 
compared with the Eastern in point of antiquity , and in any 
event, no amount of negative evidence weighs a gram in the 
balance against the positive evidence of the Cretan inscriptions 

The researches of the archaeologist are, in short, tending to 
reconstruct the primitive classical history , and here, as in the 
Orient, it is evident that historians of the earlier day were 
constantly blinded by a misconception as to the antiquity of 
civilization Such a fniitage as that of Greek culture of the age 
of Pericles does not come to maturity without a long period of 
preparation Here, as elsewhere, the laws of evolution hold, 
permitting no sudden stupendous leaps But it required the 
arduous labours of the archaeologist to prove a proposition that, 
once proven, seems self-evident (H s Wi ) 

Eras and Periods 

In the article Cah ndar {q v ) that part of chronology is treated 
which relates to the measurement of time, and the principal 
methods arc explained that have been employ ed, or are still m 
use, for adjusting the lunar months of the solar year, as well as 
the intercalations necessary for regulating the civil year according 
to the celestial motions But it is necessarv to notice here the 
different Era<; and Periods that ha\ e been employed bv historians, 
and bv the different nations of the world, m recording the succes- 
sion of time and events, to fix the epochs at which the eras 
respectively commenced, to ascertain the form and the initial 
day of the year made use of, and to establish their correspondence 


with the years of the Christian era These elements will enable 
us to convert, by a simple arithmetical operation, any historical 
date, of which the chronological characters are given according to 
any era whatever, mto the corresponding date in the Christian era 

Julian Period — Although the Julian period (the invention 
of Joseph Scaliger, in 1582) is not, properly speaking, a chrono- 
logical era, yet, on account of its affordmg considerable facilities 
m the comparison of different eras with one another, and in 
marking without ambiguity the years before Christ, it is ver> 
generally employed by chronologers It consists of 7980 Julian 
years , and the first year of the Christian era corresponded with 
the year 4714 of the Julian period 

Olympiads — The Olympic games, so famous m Greek history, 
were celebrated once every four years, between the new and full 
moon first following the summer solstice, on the small plain 
named Olympia in Ehs, which was bounded on one side by the 
river Alpheus, on another by the small tributary stream the 
Cladeus, and on the other two sides by mountains Ihe games 
lasted five days Their origin, lost in the dimness of remote 
antiquitv, was mvested by priestly legends with a sacred char- 
acter They were said to have been instituted by the Idaean 
Heracles, to commemorate his victory over his four brothers in 
a foot-race According to a tradition, possibly more authentic, 
they were re-established by Iphitus, king of Elis, m concert with 
the Spartan Lycurgus and Cleosthenes of Pisa The practice w'as 
long afterwards adopted of designating the Olympiad, or period 
of four years, by the name of the victor in the contests of the 
stadium, and of inscribing his name in the gymnasium of 
Olympia The first who received this honour was Coroebus 
The games in which Coroebus was victor, and which form the 
principal epoch of Greek history, were celebrated about the time 
of the summer solstice 776 years before the common era of the 
Incarnation, in the y>38th > ear of the Julian period, and twenty - 
three years, according to the account of Varro, before the 
foundation of Rome 

Before the introduction of the Metonic cycle, the Olympic 
year began sometimes with the full moon which followed, at 
other times with that which preceded the summer solstice, because 
the year sometimes contained 384 days instead of 3^4 But 
subsequently to its adoption, the year always commenced with 
the eleventh day of the moon which followed the solstice In 
order to avoid troublesome computations, which it would be 
necessary to recommence for every year, and of which the results 
differ only by a few days, chronologers generally regard the ist 
of July as the commencement of the Olympic year borne 
authors, however, among whom are Eusebius, Jerome and 
the historian Socrates, place its commencement at the ist of 
September , these, however, appear to have confounded the 
Olympic year with the ci\ il year of the Greeks, or the era of the 
Seleucidae 

It IS mate! Ill to observe, that as the Olympic years and periods 
begin with the ist of July, the first six months of a vear of our era 
correspond to one Olympic year, and the last six months to another 
Thus, whin it is said that the first year of the Incarnation corre- 
sponds to the first of the iQ5th Olympiad, wc arc to understand that 
it IS only with respect to the last six months of that year that the 
correspondenct takes place The first six months belonged to the 
fourth year of the 194th Olympiad In referring dates expressed 
liy Olympiads to our era, or the contrary, we must therefort dis- 
tinguish two cases 

I5f When the event in question happened between the 1st of 
January and the ist of the following July, the sum of the Oljmpic 
vear and of the year before Christ is always equal to 776 Ihc year 
of the era, therefoie, will be found by subtracting tlu number of 
the Olympic ya ir from 776 For example, Varro refers the founda 
tion of Rome to the 21st of April of the third year of the sixth 
Olympiad, ind it is required to find the year before our era Since 
five Olympic periods have elapsed, the third year of the sixth 
Olympiad is 5x4 + 3 = 23 therefore subtracting 23 from 776, 
we have 753 which is the year before Christ to which the found ition 
of Romi IS referred by Varro 

2nd When the event took place between the summer solstice and 
the 1st of January following, the sum of the Olympic year and of the 
year bciore Christ is equal to 777 The difference, therefore between 
777 and the year m one of the dates will give the year m tht other 
date Thus, the moon was eclipsed on the 27th of August, a little 
before midnight, m the year 413 before our era , and it required 
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to find the correspondini? year m the Olympic era <^ubtract 41 ^ 
from 777, the remainder ls 364 , and 364 divided by four gives 91 
witliout a remainder consequently the tclipa happened m the 
fourth year of the ninety first Olympiad, which is the date to which 
it IS referred by Ihucydides 

It the year is after Christ, and the event took place in one of th< 
hrst SIX months of the Olympic >tar, that is to say, between July 
and January, we must subtract 776 from the number of the Olympic 
year to find the corresponding year of our era , but if it took place 
in one of the 1 ist six months of the Olympic year, or between January 
and July, we must deduct 777 The computation by Olympiads 
seldom occurs in histoncal records after the middle of the 5lh 
century of our era 

1 he names of the months were different in the different Grecian 
states The Attic months, of wliirh we possess tlic most certain 
knowledge, were named as follows — 

Hecatomhaton Gamehon 

Aletagcitnion Anthesteiion 

Boedromion Llaphebohon 

Pyant psion iMiinychion 

Maemactcrion 1 h irgthon 

Poscidcon Scirophorion 

Era of the Foundation of Rome — After the Olympiads, the 
era most frequently met with in ancient history is that of the 
foundation of Rome, which is the chronological epoch adopted 
by all the Roman historians There are various opinions respect- 
ing the year of the foundation of Rome ( i) Fabius Pictor places 
It in the latter half of the first year of the eighth Olympiad, 
which corresponds with the 3967th of the Julian period, and with 
the year 747 b c (2) Polybius places it in the second year of the 
seventh Olympiad, corresponding with 3964 of the Julian period 
and 730 B t (3) M Porcius Cato places it in the first year of 
the seventh Olympiad, that is, in 3963 of the Juli in period, and 

731 B c fq) Verrius Flaccus places it m the lourth year of the 
sixth Olympiad, that is, in the year 3962 of the Julian period, and 

732 B c (5) lerentius Varro places it in the third year of the 
sixth Oly mpiad th it is, in the year 3961 of the Julian period, and 
753 B I A knowledge of these difTcri nt computation , is necessary, 
in order to reconcile the Roman historians with one another, 
and even any one writer with himself Livy in general adheres 
to the epoch of Cato, though he sometimes follows that of Fabius 
Pietor Cicero follows the account of Varro, which is also in 
genei il idopted by Pliny Dionysius of Halicarnassus follows 
Cato Afodein chronologcrs for the most part adopt the account 
of Varro, which is supported by a passage m Ccnsorinus, where it 
IS stated that the qqist year of Rome (ommenced with the 
festu al of the P ihlia, in the lonsulship of Ulnius and Pontianus 
>jow this consulship corresponded with the 2 3Sth year of our 
era , therefore, deduf ting 238 from 991, wt have 753 to denote 
the year before Christ Ihe Paliln commenced on the 21st of 
April , and all the accounts agree in regarding that day as the 
epoch of the foundation of Rome 

Tlie Romms tmployed two soits of years, the civil year, which 
was used in the transiction ol public and pnv ite afliirs, and the 
consular year, according to which the annals of their history havt 
lK<n composed Flic civil year commenced with the calends of 
January, but this did not hold a fixed place m the solar year till the 
time of J ulius Caesar (st e C ai lndar) The installation of the consuls 
regulated the commencement of the consular year 1 he initial 
day of the consulate was never fixed, at least before the 7th century 
ot Rome, but varied with the dilhrint accidents which in times of 
political commotion so frequently occurred to accelerate or retard 
the elections I It nee it happens that a consulai year, generally 
speaking, compichends a part not only of two Julian years, but 
ilso of two eivil ytars The consulate is tht date cmjdoved by the 
I atm histori ins generally, and by many of the Greeks, down to the 
Oth century of our iri 

In the eia of Rome the commencement of the year is placed at the 
2 1st of Ajiril an event thtrefore which happened m the months 
of January, Febru iry, March, or during the Jirst twenty d lys of 
\piil, m the year (for examine) 500 of Roim , btlongs to the civil 
year 501 Before the time of the Deeemviis, how* vtr, February was 
the last month of the ytar Many authors confound the year of 
Rome with the civil y'ear, supposing them both to begin on the 1st 
of Janu iry Others agim confound both the viar of Rome and the 
civil yi ir with the Julian year, which m fact becime the civil yeai 
after the regulation of the calendar by Julius Caesar Through a 
like want of attention, many wnters also, particularly among the 
modems, have confounded the J ulian and Olympic years, by making 
an entire Julian year correspond to an entire Olympic year, as if 
both had commenced at the same epoch Much attention to these 
particulars 13 required in the comparison of ancient dates 


The Christian Era — T. he Christian or v ulgar era, called also 
the era of the Incarnation, is now almost universally employed 
in Christian countries, and is even used by some Lasteru nations 
Its epoch or beginning is the ist of January in the fourth year 
of the 194th Olympiad, the 733rd frejm the foundation of Rome, 
and the 4714th of the Julian period I his epoch was introduced 
in Italy in the 6th century by Dionvsius the Little, a Roman 
abbot, and began to be used in Caul in the Sth, though it 
was not generally followed in that countrv till a century later 
hrom extant charters it is known to have been in use m Fngland 
before the close of the Sth century Before its adoption the usual 
practice in Latin countries w is to distinguish the years by their 
numlier in the cycle of Indiction 

In the Christian era the years arc simply distinguished hv the 
cardinal numbers , those before Christ being marked b r (Before 
Christ), or A c (Ante Christum), and those after Christ ad 
(A nno Domini) Ihis method of reckoning time is more con- 
venient than those which employ eycks or periods of any length 
whatever , but it still fails to satisfy m the simplest manner 
possible all the conditions that are necessary for registering the 
succession of events For, since the commencement of the era 
IS placed at an intermediate period of history vve are compelled 
to resort to a double manner of reckoning, backward is well 
as forward Some ambiguiiv is also occasioned hv the want 
of uniformity m the method of numbering the preceding years 
Astronomers denote the year which preceded the first of our era 
by o, and the year previous to that by i B c , but chronologcrs, 
m conformity’- with common notions, ctll the year preceding the 
era i b c , the previous year 2 B c , and so on By reckoning 
m this manner, there is an interruption in the regular succession 
of the numbers , ind m the years preceding the era, the leap 
years, instead of filling on the fourth, eighth, twelfth Ac , fall, 
or ought to fall on the first fifth ninth, Ai 

In the chronicles of the middle ages much uncertainty fre- 
quently arises respecting dates on account of the difterent epochs 
issumed for the beginning of the ( hnstian year Dionvsius, 
the author of the era adopted the cl ly of the Annunciation, 
or the 25th of March, which preceded the birth of Christ by nine 
months, as the commi ncement of the fust year of the era This 
epoch tlicrefore precedes that of the vulgar era by nine months 
and seven days Ihis manner of dating was followed m some 
of the Italian states, and continued to he used at Pisa even down 
to the year 1713 It wis also adopted in some of the papal 
bulls and there are proofs of its ha\ mg lieen employ ed in France 
aliout the middle of the iitli century Some chroniclers, who 
adhere to the cl ly of the Annunciation as the commencement of 
the year reckon from the 23th cf Minh following our epoch 
IS the Morcntines in the loth cinturv Gregory of lours, and 
some yyriters of the 6th and 7th centunes, make the year begin 
sometimes with the ist of M irch, and sometimes with the 1st of 
1 inuary In France, under the third race of kings it was usual 
to begin the year with Faster, and this practice continued it 
least till the middle of the i6th century, for an edict was issued 
by Charles IX in the month of January 1663, ordaining that the 
beginning of the year should thenceforth be considered as taking 
place on the 1st of Januarv \n instance is given, in L Art de 
verifier les dates, of a date in which the year is reckoned from 
the i8th of March , but it is probable that this refers to the 
astronomical vear, ind that the i8th of March wis tikcn for 
the day of the vernal equinox In Germany, about the iith 
century, it wis usuil to begin the vear it ( hristm is and this 
practice also prevailed at Milan, Romo and otlier Itihan cities, 
in the 13th, 14th and 13th centuries 

In England, the practice of pi inng the beginning of the veir 
it Christmas was introduced in the 7th century, and (rites 
of It are found even in the 13th (icrv'ase of (anterburv who 
lived in the 13th century mentions that almost ill writers r{ his 
c'ountrv agreed m regarding Christmas day as the (irst of the v ear, 
because it forms, as it were, the term at which the sun finishes 
and recommences his annual course In the 12th century, 
however, the custom of beginning the civil year with thi dav of 
the Annunciation, or the 25th of M irch, began to prevail, and 
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continued to be generally followed from that time till the re- 
formation of the calendar in 1752 The historical year has 
always been reckoned by Enghsh authors to begm with the ist 
of January The liturgic year of the Church of England com- 
mences with the first Sunday of Advent 

A knowledge of the different epochs which have been chosen 
for the commencement of the year in diflfercnt countries is 
indispensably necessary to the right interpretation of ancient 
chronicles, charters and other documents in which the dates 
often appear contradictory We may ate an example or two 
It 13 well known that Giarles the Great was crowned emperor 
at Rome on Christmas day in the year 800, and that he died in 
the year 814, according to our present manner of reckoning 
But m the annals of Metz and Moissac, the coronation is stated 
to have taken place m the year 801, and his death m 813 In 
the first case the annalist supposes the year to begm with Christ- 
mas, and accordingly reckons the 2i;th of December and all the 
following days of that month to belong to Soi, whereas in the 
common reckoning they would be referred to the year 800 
In the second case the year has been supposed to begm with the 
2'^th of March, or perhaps with > aster , consequently the first 
three months of the year 814, reckoning from the ist of January, 
would be referred to the end of the year 813 llie Enghsh 
Revolution is jxipularly called the Revolution of 1688 Had 
the year then begun, as it now does, with the ist of January, it 
would have been the revolution of 1689, William and Marv 
being received as king and queen m February in the year 1689 , 
but at that time the year was considered m England as beginning 
on the 25th of March Another circumstance to which it is 
often necessary to pay attention m the companson of dates, 
IS the alteration of style which took place on the adoption of the 
Gregorian Calendar (see Calendar) 

Lra of the Creation of the World — As the Greek and Roman 
methods of computing time were connected with certain pagan 
ntes and obsen ances which the Christians held in abhorrence, 
the latter began at an early period to imitate the Jews in reckon- 
ing their years from the supposed period of the creation of the 
world Various computations were made at different times, from 
Biblical sources, as to the iige of the world , and des Vignoles, in 
the preface to his C hronolotiy of Sacred History, asserts that he 
colleitccl upwards of two hundred different calculations, the 
shortest of which reckons only 3483 years between the creation of 
the world and the commencement of the vulgar era and the 
longest 6984 The so-called era of the creation of the world is 
therefore a purely conventional and arbitrary epoch , practically, 
It means the year 4004 b c ,— this being the date which, under tne 
sanction of Archbishop Usher’s opinion, won it^ wiy, among its 
hundreds of competitors, into general accept incc 

Jcioish Year and Eras — Before the departure of the Israehtes 
from Egypt their year commenced at the autumnal equinox , but 
m order to solemnue the memory of their deliverance, the month 
of Ntsan or Abib, in which tlut event took pi ice, and which falls 
about the time of the vernal equinox, was afterwards regarded as 
the beginning of the ecclesiistical or legal year In civil affairs, 
and in the regulation of the jubilees and sabbatical years, the 
Jews still adhere to the ancient year, which begins with the month 
fisn, about the time of the autumnal equinox 
After their dispersion the Jews were constrained to have 
recourse to the astronomical rules and cycles of the more en- 
lightened heathen, in order thit their religious festivals might be 
observed on the same days m all the countries through which 
they were scattered For this purpose they adopted a cycle of 
eighty four years, which is mentioned by several of the ancient 
fathers of the church, and which the early Christians borrowed 
from them for the regulation of Easter This cycle seems to be 
neither more nor less than the Cahppic period of seventy-six 
years, with the addition of a Greek oclaetens, or period of eight 
years, in order to disguise its true source, and give it an appear- 
ance of ongmality In fact, the period of Cahppus contaming 
27,7^9 days, and the octaeteris 2922 days, the sum, which is 
30,681, IS exactly the number of days in eighty-four Julian years 
But the addition was very far from being an improvement on the 


work of Cahppus , for mstead of a difference of only five hours 
and fifty-three minutes between the places of the sun and moon, 
which was the whole error of the Cahppic period, this difference, 
in the period of eighty-four years, amounted to one day , six hours 
and forty-one minutes Buccherius places the beginning of this 
cycle m the > ear 162 B c , Pndeaux in the year 291 b c Accord- 
mg to the account of Pndeaux, the fifth cycle must have begun in 
the year 46 of our era , and it was m this year, according to St 
Prosperus, that the Christians began to employ the Jewish cycle 
of eight) -four } ears, which they followed, though not uniformly, 
for the regulation of Easter, till the time of the Council of Nkc 

Soon after the Nicenc council, the Jews, m imitation of the 
Christians, abandoned the cvcle of eighty-four yeais, and 
adopted that of Meton, by which their lunisolar year is regulated 
at the present day This improvement was first proposed by 
Rabbi Samuel, rector of the Jewish school of Sora in Mesopotamia, 
and was finally accomplished in the yeai 360 of our era by Rabbi 
Hillel, who introduced that form of the year which the Jews at 
present follow, and which, they say, is to endure till the coming of 
the Messiah 

Till the ii^th century the Jews usually followed the era of the 
Seleucidae or of Contracts Since that time they have generally 
employed a mundane era, and dated from the creation of the 
world, which, according to their computation, took place 3760 
years and about three months before the l>eginnmg of our era 
No rule can I^e given for determining with certainty the day on 
which any given jewish year begins without entering into the 
minutue of their irregular and complicated calendar 

Era of Constantinople — This era, \vhuh is still used m the 
Greek Church, and was followed by the Russians till the time of 
Peter the Great, dates from the creation of the world The 
Incarnation falls in the > ear 5509, and corresponds, as in our era, 
with the fourth >ear of the 194th Olvmpiad The civil vear 
commences with the ist of September , the ecclesiastical year 
sometimes with the 21st of March, sometimes with the ist of 
April It is not certain whether the year was considered at 
Constantinople as beginning with September before the separa- 
tion of the Eastern and Western empires 

At the commencement of our era there had elapsed 5508 years 
and four months of the era of Constantinople Hence the first 
eight months of the Christian year i coincide with the Con- 
stantinopohf in veir S^oq, while the last four months belong to 
the year 5510 In order, therefore, to find the year of ( hnst 
corresponding to any given ) car m the era of C onstantinople, wc 
have the following rule If the event took place lx tween the ist 
of January and the end of Augiibt subtract from the given 
year , but if it happened between the ist of September and the 
end of the ) car, subtrai t 5509 

Era of Alexandria — The chronological computation of Julius 
Afneanus was adopted by the Christians of Alexandria, who 
accordmgly re< koned 15500 years fiom the creation of Adam to 
the birth of Christ But in reducing Alexandrian dates to the 
common era it must be observ'ed that Julius Afneanus placed 
the epoch of the Incarnation three > ears earlier than it is placed in 
the usual leckonmg, so that the initial day of the Christian era 
fell in the year 5503 of the Alexandrian era This correspondence, 
however, continued only from the introduction of the era till the 
accession of Diocletian, when an alteration was made by dropping 
ten years in the Alexandrian account Diocletian ascended the 
imperial throne in the year of Christ 284 According to the 
Alexandrian computation, this was the year 5787 of the world, 
and 287 of the Incarnation , but on this occasion ten years were 
omitted, and that > ear was thenceforth called the year 5777 of the 
world, and 277 of the Incarnation There are, consequently, two 
distinct eras of Alexandria, the one being used before and the 
other after the accession of Diocletian It is not known for what 
reason the alteration was made , but it is conjectured that it was 
for the purpose of causing a new revolution of the cycle of nineteen 
years (which was introduced into the ecclesiastical computation 
about this time by Anatolius, bishop of Hierapohs) to begin with 
the first year of the reign of Diocletian In fact, 5777 being 
divided by 19 leaves i for the year of the cycle The Alexandrian 
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era continued to be followed by the Copts in the 15th century, 
and IS said to be still used in Abyssinia 

Dates expressed according to this era are reduced to the 
common era by subtracting 5 <502, up to the Alexandrian year 
5786 inclusive, and after that year by subtracting <5402 , but if 
the date belongs to one of the four last months of the Christi m 
year, we must subtract 5503 till the >ear 5786, and 5493 after 
thrt year 

Mundane Era of Anitoch — The chronological reckonmg of 
Julius Africanus formed also the l>a3is of the era of Antioch 
which was adopted by the Christians of Syria, at the instance 
of Panodoriis, an Egyptian monk, who flourished about the 
beginning of the 4th century Panodorus struck off ten years 
from the account of Julius Africanus with regard to the years of 
the world, and he placed the Incarnation three years later, 
referring it to the fourth year of the 194th Olympiad, as m the 
common era Hence the era of Antioch differed from the original 
era of Alexindria by ten jears , but after the alteration of the 
latter at the accession of Diocletian, the two eras comeided In 
reckoning from the Incarnation, however, there is a difference 
of seven years, that epoch being placed, in the reformed era ot 
Alexancln i, seven ) ears Liter tlian m the mund \n^ era of ;Vntioch 
or m the Christian era 

As the Syrian year began in autumn, the year of Christ 
corresponding to any year m the mundane era of iVntioch is 
found by subtracting 5492 or 5493 according as the event falls 
between Januaiy and September or fiom September to Januarv 

Era of Nabonasior -This era is famous m astronomy, having 
been generally followed by Hipparchus and Ptolcm> It 1 
believed to have been m use from tiie very time of its origin 
for the observations of eclipses which were eoDec ted m Chaldat i 
by Callisthcnes, the general of Alexander, and transmitted bv 
him to Aristotle, were for the greater pait referred to the beguming 
of the reign of Nabonassar, founcJtr of the kingdom of tie 
Babylonians It is the basis of the famous Canon of kmgs, vho 
called Mathematical Canon, preserved to us m the works of 
Ptolemy, which, before the astonishing discoveries at Nineveh 
was the sole authentic monument of Assy run and Babyloni in 
history known to us Ihe epoch from which it is reckoned is 
precisely determined by numerous cclcstul phenomeni recorded 
by Ptolemy, and corresponds to Wednesday at mid-day, the 
26th of February of the yeir 747 before Christ The year w s 
in all respects the same as the an( lent I'gvptian year (Li 
account of the differcruc m the hngth of the Julian and Babv 
Ionian vtars, the conversion of dvtes according to the eri of 
Nabonassar into y ears bt fore Chnst is attended with considerable 
trouble Ihe suiest wiy is to follow a comparitive table 
hiequenllv the year cuinot Ik fixed with eertamtv, unless we 
know also the month and the day 

Ihe Gietks of Alexaiidiia formerly employed tlie eia etf 
Nalxmassar, with .1 year of ^65 days , but soon after the reforma- 
tion of the calendar by Julius Caesar, tlicy adopted, like other 
Roman provincials, the Julun intercalation \t this time the 
first of Ihoth had receded to the 29th of August. In the year 
136 of our cri, the first of Ihoth in the ancient rgyptian year 
corresponded with the 20th of July, between which and tin 
29th of August there arc forty days Ihe adoption of the Juliui 
year must therefore have taken pla e about i6o years before 
tlie year 136 of our era (the difference between the Egyptian 
and Julian years being one day in four years), that is to siv, 
about the year 25 b c In fact, the first of Ihoth corresponded 
with the 29th of August in the Julian calendar, m tlie years 25, 
24, 23 and 22 B c 

Era of the Sdeuadae, or Macedonian Era — The era of the 
Sclcucidae dales fiom the time of the occupation of Babylon 
by Seleucus Nicatoi, 31 1 years before Chnst, in the year of Rome 
442, and twelve years after the death of Alexander the Greit 
It was adopted not only m the monarchy of the Seleucidae but 
in general m all the Greek countries bordering on the Levant, 
was followed by the Jews till the 15th century, and is said to 
be used by some Arabians even at tlie present day By the 
Jews It was called the tra of Contracts, because the Svrun 
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governors compelled them to make use of it in civil contracts , 
the writers of the books of Maccabees call it the Fra of Kings 
But notwithstanding its general prevalence in the East foi 
many centuries, authors using it differ much with regard to 
their manner of expressing dates, in consequence of the different 
epochs adopted for the beginning of the year Among the 
Synan Greeks the year Ixgan with the month Flul, which 
corresponds to our Septembei Ihe Nestonans and Jacobites 
at the present dav suppose it to begin with the following month 
or October The author of the first hook of Marcalxes makes 
the era commence with the m mth Nisan, or April and the 
author of the second book with the first Tishrin or Octolier 
Albategni, a celebrated Arabian astronomer, dates from the 
1st of Octolier Some of the \rabian writers, as Alfergim 
date from the 1st of September \t Tv re the vear was counter! 
from the rqth of our October, at (jaza from the 28th of the sanu 
month, and at Damascus from the vernal equinox Ihese dis- 
erepancies render it extremelv diffieult to determine the exact 
correspondenr e of Macedonian datc^ with those of other eias , 
and the difficultv is rendered still greater bv the want of uni- 
formitv in respect of the length of the vear S>me aull ors who 
follow the Muedonun era, use the Fgvptian or vague vear of 
363 da>•^ , Allntegni adopts the Julian year of 365I davs 

According to the computation most genenlk followed, the 
year 312 of the era of the Seleucidae began on the ist of September 
in the Julian year preceding the first of our era lienee, to reduce 
a Muedonian date to the common era, subtract 311 years and 
four months 

Hu. nanus of tlu S\inn and M iccdon nn months, and tluii 
corresponduice vMth the Roman month', arc 's follows — 


Syn m 

Macedonian 

English 

Flul 

C orpiacus 

Scptcml 1 r 

Tislirin I 

Hmx rb( ret i'- us 

(actolx*r 

lishnu 11 

Hill' 

Novcnib I 

Canun 1 

\p. lluus 

Dettuibi 1 

Ciniin 11 

Aud\ n iciis 

T mil ir> 

Sabat 

Pentuis 

t c bru irv 

Adar 

r>v strus 

Ma ch 

Nisan 

\ xnthicus 

\pnl 

\ya. 

\rteinisuis 

M IV 

Iiazinn 

I) icsitis 

June 

Tanu s 

Pantm ii' 

Julv 

Ab 

1 OU' 

All' list 


Era of 4l(xander —Some of the Greek histornns hav e assumed 
as a chronological epoch the death of Alexander the Great in 
the vear 325 n c The form of the year is the same as m the 
preceding era Ihis era has not Ixen much followed but it 
reipiires to Iw noticed m order that it miv not be confounded 
with the era of the Sclcucidae 

Era of Tyre —The era of Tv re is rt( koned from the 19th of 
October, or the beginning of the Macedonian month Hvper- 
Ixretieus, in the yeer 126 pc In order, therefore to reduce 
It to the common era, subtract 125 and when the date is b '' 
subtiict It from 126 Dates expressed according to this era 
occur onlv on a few mediK and m the cat ts of certain councils 
Caesarean Era of intioch I his era w is C'tiblishcd to com- 
memorate the victory obtained lav Julius Caesar on the plains 
of Pharsalia, on the 9th of ‘\ugust m the vear 48 b c and the 
706th of Rome Ihe Svruns computed it from their month 
Tishrin I , but the Greeks thn w it back to the month Gorpiaeus 
of the preceding veir Hence there is a difference of eleven 
months between the epochs assumed bv the Svrians and the 
Greeks According to the computation of the Greeks, the 49th 
year of the ( aesarean era began m the autumn of the year 
preceding the commencement of the Christian era , and, accord- 
ing to the Svrians, the 49th vear began m the autumn of the 
first year of the Incarnation It is followed bv Evagrius in liis 
Ecclestasitcal History 

Juhan Era — Ihe Julian era begins with the ist of Januarv 
forty -fiv'e years bc It was designed to commemorate the 
reformation of the Roman calendar W luhus Caesar 

Era of Spain, or of the Caeuirs — Hie conquest of Spam bv 
Augustus, which was completed m the thirtv-ninth year B r , 
gav e rise to this era, w hich laegan w ith the first dav of the following 
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year, and was long used in Spam and Portugal, and generally 
in all the Roman provinces subdued by the Visigoths, both in 
Africa and the South of France Several of the councils of 
Carthage, and also that of Arles, are dated according to this era 
\fter the 9th century it became usual to join with it in public 
acts the year of the Incarnation It was followed m Catalonia 
till the ) ear 1180, in the kingdom of Aragon till 1350, in Valencia 
till 1358, and m Castile till 1 382 In Portugal it is said to have 
been in use so late as the year 1415, or 1422, though it would 
seem that after the establishment of the Portuguese monarchy, 
no other era was used in the public acts of that country than that 
of the Incarnation As the era of Spam began with the ist of 
January, and the months and days of the year are those of the 
Julian calendai, any date is reduced to the common era by 
subtracting thirty-eight from the number of the year 

Era of Acttuniy and Era of Augustus — 1 his era was established 
to commemorate the battle of Actium, which was fought on the 
3rd of beptember, in the year 31 b c , and m the 1 5th of the Julian 
era By the Romans the era of Actium was considered as 
Iteginning on the 1st of January of the i6th of the Julian era, 
which IS the 30th n c The Fgyptians, who used this era till the 
time of Diocletian dated its commencement from the beginning 
of their month Thoth, or the 29th of August , and the h astern 
Greeks from the 2nd of September By the latter it was also 
called the era of Antioch, and it continued to be used till the 
9th century It must not be confounded with the Caesarean 
era of Antioch, which began seventeen years earlier Many of the 
medals struck by the citv of Antioch in honour of Augustus are 
dated according to this era 

Besides the era of Actium, there was also an Augustan era, 
which began four years later, or 27 b c , the year in which 
Augustus prevailed on the senate and people of Rome to decree 
him the title of Augustus, and to confirm him in the supreme 
power of the empire 

Era of Diochtian, or Era of Marlyts- It has been alicady 
stated that the Alexandrians, at the accession of the emperor 
Diocletian, made an alteration m their mundane t ra, by striking 
off ten years from their reckoning At the same time they estab- 
lished i new era, which is still followed by the Abyssmians and 
Copts It begins with the 29th of August (the first day of the 
Egyptian year) of the year 2.84 of our era, which was the first of 
the reign of Diocletian The denomination of Era of Martyrs, 
subsequently given to it in commemoration of the persecution 
of the Christians, would seem to imply that its commencement 
ought to be referred to the year 303 of our era, for it was in that 
year that Diocletian issued his famous edict, but the practice 
of dating from the accession of Diocletian has prevailed I he 
ancient Egyptian year consisted of 365 days , but after the 
introduction of the Julian calendar, the astronomers of Alexandria 
adopted an intercalary year, and added six additional days 
instead of five to the end of the last month of every fourth year 
The year thus became exactly similar to the Julian year The 
Egyptian intercalary year, however, does not correspond to the 
Julian leap year, but is the year immediately preceding , and 
the intercalation takes place at the end of the year, or on the 2yth 
of August Hence the first three years of the Egyptian inter- 
calary period begin on the 29th of our August, and the fourth 
begins on the 30th of that month Before the end of that year 
the Julian intercalation takes place, and the loeginning of the 
following Egyptian year is restored to the 29th of August 
Hence to reduce a date according to this era to our own reckoning. 
It IS necessary, for common years, to atld 283 years and 240 days , 
but if the date belongs to the first three months of the year 
following the intercalation, or, which is the same thing, if in the 
third year of the Julian cycle it falls between the 30th of August 
and the end of the >ear, we must add 283 years and 241 days 
1 he Ethiopians do not reckon the years from the beginning of 
the era m a consecutive series, but employ a period of 332 years, 
after the expiration of which they again begin with i This is the 
Dionysian or Great Paschal Period, and is formed by the multi- 
plication of the numbers 28 and 19 that is, of the solar and lunar 
cycles, into each other 


The following arc the names of the Ethiopian or Abyssinian 
months, with the days on which they begin in the Julian calendar, 
or old style — 


Mascaram 

Tikmith 

Hadar 

Taesam 

Tir 

Yacatit 


_gth August Magabit 

28th September Miazia 

28th October Gimbot 
27th November Sene 
27th December Hamle 

26th January Nahasse 


25th February 
27th March 
26th April 
26th May 
-5th June 
>5th July 


Ihe addition il or epagomtnal days begin on the 24th of August 
In intercalary years the first seven months commence om day later 
the Egyptian months, followed by the modem Copts, agree with 
the above m cviry respect excepting the names 


Indutton — The cycle of Indiction was very generally followed 
m the Roman empire for some centuries before the adoption 
of the Christian era Three Indictions may be distinguished , 
but they differ only m regard to the commencement of the year 

1 The Constantuwpohtan IndtcUon, like the Greek year, 
commenced with the month of September This was followed 
m the Eastern empire, and in some instances also in France 

2 The Imperial or Constantiman Indictton is so called because 
Its establishment is attributed to Constantine This was also 
tailed the Caesarean Indution It begins on the 24th of Sep- 
tember It IS not infrequently met with in the ancient chronicles 
of France and England 

3 Ihe Roman or Pontifical Indiction began on the 25th of 
December or ist of January, according as the Christian year 
w as held to begin on the one or other of these days It is often 
c mployed m p vpal bulls, especially after the time of Gregory VII , 
ancl traces of its use are found in early French authors 

Era of the Armenians — The epoch of the Armenian era is 
that of the council of libcn, in which the Armenians consum- 
mated their schism from the Greek Church by condemning the 
lets of the council of C hale edon , and it corresponds to Tuesday, 
the 9th of July of ^he year 332 of the Incarnation In their 
civil affairs the Armenians follow the ancient \ ague year of the 
i gyptians , but their ece Icsiastical year, which begins on the 
nth of August, IS regulated in the same manner as the Julian 
)car, every fourth year consisting of 366 days, so that Faster 
and the other festivals are retained at the same plaee in the 
seasons as well as m the civil year Ihc Armenians also make 
use of the mundane era of C onstantmople, and sometimes conjoin 
both methods of computation in the same documents In their 
correspondence and transactions with Europeans they generally 
follow the era of the Incarnation, and adopt the Julian }car 

To reduce the civil dates of the Arme mans to the Christian era, 
jarocced as follows Since the epoch is the 9th of )uly, there were 
176 days from the beginning of the Armenian era to the end of 
the year 552 of our era , ami since 552 was a leap year, the year 
353 began a Julian intercalary period Multiply, therefore, 
the number of Armenian years elapsed by 363 , add the number 
eaf days from the commencement of the current year to the 
given date , subtract 176 from the sum, and the remainder will 
be the number of days from the ist of January 333 to the given 
date This number of days being reduced to Julian years, add 
the result to 552, and the sum gives the day in the Julian year, 
or old style 

In the ecclesiastical reckoning the year begins on the iith of 
August To reduce a date expressed m this reckoning to the 
Julian date, add 531 years, and the days elapsed from the ist of 
January to the loth of August, both inclusive, of the year 352 — 
that IS to say (since 352 is a leap year), 223 days In leap years 
one day must he subtracted if the date falls between the ist of 
Mareh and loth of August 


1 he following are the Aimenian ecclesiastical months with their 
correspondence with those of the Julian calcndvr — 


4 

*) 


9 


Navazaidi begins 

Hon 

Sahmi 

Dre Than 

Kagoths 

Araez 

Malegi 

Arcki 

Angi 


nth August 
10th September 
10th October 
Oth November 
9th December 
8th January 
7th February 
gth March 
8th April 
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10 Mann 8th May 

11 Marcac/ 7th June 

12 Hcrodicz 7th July 

To complete the year five complementary days are added m 
common years and six m leap years 

The Mahommedan Era, or Era of the Hegtra — The era in use 
among the Turks, Arabs and other Mahommedan nations is 
that of the Hegtra or Hejra, the flight of the prophet from Mecc i 
to Medina, 622 a d Its commencement, however, does not, as 
is sometimes stated, coincide with the very day of the flight 
but precedes it by sixty-eight days The prophet, after leaving 
Mecca, to escape the pursuit of his enemies, the Koreishites, hid 
himself with his friend Abubekr in a cave near Mecca, and there 
lay for three days The departure from the cave and setting out 
on the way to Medina is assigned to the ninth day of the third 
month, Rabia I —corresponding to the 22nd of September of 
the year 622 A d The era begins from the first day of the month 
of Muharrarn preceding the flight, or first day of that Arabian j 
year which coincides with Friday, July 16 622 ad It is j 
necessary to remember that by astronomers and by some 
historians the era is assigned to the preceding day, July is 
It IS stated by D’Herbclot that the era of the Hegira was in- 
stituted by Omar, the second caliph, m imitation of the Christian 
era of the martyrs 

Era of Yazdegetd , or Persian or Jelalaean h ra — Ihis ira begin'- 
with the cletation of Yazdegerd III to the throne of Persia, on 
the i6th of June m the year of our era 632 lill the year 1070 
the Persian year resembled that of the ancient Egyptians, con- 
sisting of 365 d\ys without intercalation , but at that time th* 
Persian calendar was refoimcd by Jd'd ud-DIn Malik Shah, 
sultan of Khorasan, and a method of intercahtion adopteil 
which, though less convenient, is considerably more accurate 
than the Julian Ihe intcrc\lary period is 33 years, one da\ 
being added to the common y eai seven times sueecssuely at th*. 
end of four years, and the eighth intercalation being defeired till 
the end of the fifth year This era was at one period unl\er^ally 
adopted in Persia, and it still continues to be follow eel In the 
Parsees of India The months consist of thirty d ly s each, and 
each dw is distinguished by i different name According to 
Alfergani, the names of the Persiin months aie as follows — 
Alrudin mol) Merdiclnuh Adarimli 

Ardisasclit meh Schah vrir mch Di meh 

C ardi inch M ihar mch Behcn meh 

Tir mch Ahcn meh Affircr mch 

The five additional days (in intercalary years six) are named 
Muster aca 

As It docs not appear that the above-mentioned rule of inter- 
calation was ever regularly followed, it is impossible to assign 
exactly the days on which the different years begin In some 
provinces of India the Parsees begin the year with September, 
in others they begin it with October We have stated that the 
era btgan with the i6th June 6^2 But the vague y^ear, which 
was followed till 1079, anticipated the Julian year by one day 
every four years In 447 years the anticipation would amount to 
about 1 12 days, and the beginning of the year would in const - 
(jut nee be thrown back to near the beginning of the Julian year 
632 To the y^ear of the Persian era, therefore, add 631, and the 
sum will be the year of our era in which the Persian year begins 

Chinese Chronology — From the time of the emperor Yao, 
upwards of 2000 years n c , the C hinese had tw^o different y ears, — 
a civil yexr, which was regulated by the moon, and an astro- 
nomical yeir, which was solar The civil year consisted in 
general of twelve months or lunations, but occasionally a thir- 
teenth was added in order to preserve its correspondence with 
the solar year Even at that early period the solar or astro- 
nomical year consisted of 365I- days, like our Julian year , and 
It was arranged in the same manner, a day being intercalated 
every fourth y ear 

According to the missionary Gaiibil, the Chinese divided the 
day into 100 he, each he into 100 minutes, and each minute into 
100 seconds This practice continued to prevail till the 17th 
century, when, at the instance of the Jesuit Schall, president of 
the tribunal of mathematics, they adopted the European method 
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of dividing the day into twenty-four hours, each hour into sixtv 
minutes, and each minute into sixty seconds Ihe civil d iv 
begins at midnight and ends at the midnight following 

Since the aei ession ol the emperors of the Han d\ nastv , 
206 B c ,the civil year of the Chinese h is begun with the first dav 
of that moon in the course of which the sun enters into the sign 
of the zodiac which corresponds with our sign Pisces From the 
same period also they have emplovcd, in the adjustment of 
their solar and lunar years, a period of ninetten years, twelve 
of which arc common, containing twelve lunations each ind the 
remaining seven intenilary, containing thirteen lunations It 
IS not, however, precisely known how they distributed their 
months of thirty and twentv nine dav s, or, as tiny termed them 
great and small moons This, with other matters appertaining 
to the ealendu, wa^ probably left to be regulated from time to 
time by the mathematical tribunal 

The ( hinese divide the time of i complete revolution of the 
sun with regard to the solstitial points into twelve equ il portions, 
each corresponding to thirty day s, ten hours, thirty minutes 
Each of these periods, which is denominate d a tseS is subdiv ided 
into two ecjudl portions called chung-ki and tsie-kt, the chung kt 
denoting the fiist half of the tseS, and the tste-ki the latter half 
Ihough the /vel nc thus strictly poitions of solar time, yet what 
is n markabk , though not peculiar to China, thev give their name 
to the lunir months, each month or lunation having the name of 
the chung-kt or sign at which the sun arrives during that month 
As the isel is longer than a s\nodic revolution of the moon tht 
sun cannot arrive twice at a chung-ki during the same lunation 
and as there are onlv twelve isei the vear can rontun onlv 
twelve mejnths having different n imes It must happen some 
times thit m the course of a lunation the sun enters into no new 
sign , m this case the month is intercalary , and is called In the 
same name is the preceding month 

lor clironolopc d puipost-^, the Chinese, in common with some 
other n itiems ol the e ist of Asn, cinjilcn cvcles of sixtv , h\ means of 
winch thev reekon their da\s, mcxins and years The da\s ire 
elistiibuted m the cdendai into cvcles of sixtv in the same miniu 
as ours nc ehbtrihuted into weeks, or cycles cU seven Each dav o 
tlie cvclc has i paiticnlir mnu ind as it is a usu il piaeticc in 
mentioning dates, lo ^ivc the nunc ol the d iv dong vvdh tint of 
the moon vnd tl»e xtar tins ariangcnunt affoid', gre it Ueditus m 
vcnfvmg the epochs of Chinese chronologv The older of the davs 
m the cveic is nevei intcriupUd bv any interc elation that may be 
neccssaiy for adjusting the months or ve irs Tlu moons of the civ il 
year in also distinguished by tlicir jd icc m the cycle of sixty and 
as the mlcrcalaiy moons aie not reckoned for the reason before 
stated, n imelv tint elunng one of these lunations the sun enteis 
into no new sign, theic are only twelve legidar moons m a year 
so th it the cycle is lem wed every five years 1 hus the first moon ot 
the year 187^ being the fust of a new cycle, the first moon of every 
sixth vear, icckoned backwards or forwaids fiom that date, as i868 
iSciy, eVc , or 1877 18S2, eVC , dlso bcgiiis a ni w lunar cvcle ol sixty 
moons 111 re gud to the yeais, the aiiangemcnl is ex letly ihcsune 
Each has i elistmct nunibtr or name which mirks its place in tlu 
cyele, ind is this is generally given imefcinng to dates, along with the 
other chronological eh iractersof the year, the ainbiguitv which arises 
<rom following a fluctuating 01 uncertain cpix h is cntiiely obvaated 

Ihe cycle of sixtv IS forineel of two subordinate cvcles or senes o^ 
chiricters one ol ten and the other eil twelve, which aie joined 
together so as to ifioid sixty diffeunt combinations Ihe names o 
the cli iracters in tlie cvcle ot ten, which ue e ille d ulcstxal sicn-', ere 
i Kca 2 \ih J Ping 4 Ting 5 Woo 
0 Ixe 7 Kang 6 bin g jm 10 Kwei 
and in the senes of 12, elenominatcd titn^tnal signs 

I Tsze 2 Chow 3 \m 4 Menu s bhin o '"z 

7 WcK) 8 We e) Shin 10 ^ew 11 Seuh 12 Hie 

The name eif the lirst yeir, eir ot the lirst dav, m the sixaceiiarv 
cycle IS foimcel by combining tiie fimt woieis m e leli of the above 
series iht seconel is foinud bv coiiilunmg the second of each series 
md so on to the tenth Foi tlie next year the first word of the fir^t 
senes is combined with the eleventh of the second, then the second 
of the hrst senes with the twelfth of the second after Hus the Hard 
of the fiist senes with the tiist eit the secoiul, enel so on till the siviielh 
combination when tlu list eif the fiist senes eoiicurs wall the last 
of the second lluis Kea tsze is the name of tlu first v e ir, \lli 
Chow that of the second, Kcastuh that ot the eleventh \ih hac 
that of the twelfth, 1 mg tsze that of the thiiteenth aiui so on 1 he 
order of pioeeeelmg IS obvious 

In the ( hinese history trmslatcel into tlie Tatai eli elect l-v oidsi 
of the cnipeior lx ang hi, who died m 1 721 the characters of the cvcle 
begin to appear at the y eai -357 n t Pioni this t lias been uifeiTcei 
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that the Chinese empire wis established piovious to that ejjoch , 
but it IS obviously SO easy to t xtc ncl the cycles backwards indefinitely, 
that the inference can have very little vvt^ht The characters giyen 
to that year 2357 ® ^ shin, which denote the 41st of the 

cycle We must therefore suppose tlic cycle to have begun 2307 
B e , or forty years before the reign of Yao This is the epoch 
assumed by tin authors of L de vtrifier les dates T1 c mathe 
matical tribunal h^s howeycr from time immemorial counted the 
first year of the first c\clc from the eighty first of Yao, that is 
to say, from the year 2277 b c 

Since the yeai 163 Bc tlie Chinese wiiters have adopted the 
practice of dating the year from the accession of the reigmng emperor 
emperor, on succecelmg to the throne, gives a name to the years 
of his re ign He ordains, for examtile , that they shall be called Ta to 
In consequence ol this edict, the following vcai is calie>d the first of 
la-te, and the sueees.duig years the second, third, fourth, Ac, of 
Ta te, and so on, till it pie iscs the same empereir or his successor to 
ordam that the ye irs shall bc calleel by some other appellation 
The periods thus formed are called by the Chinese Nitn liao Accorel 
ing to this method of elating the yeais a new era commences with 
every reign , and tlie year corresponding to a Chinese date e in only 
bc found when we have before us a eutaJogne of the Nien hao, with 
the ir re 1 ition to the v cars of our er i 

For Hindu Chronolo^', se^ the article under that heading 
Bibliography — In addition to the early Greek writings already 
named, there are the forty Ixxiks (some fifteen only extant m their 
entirety) of universal history compiled (about 8 b c ) by Diodorus 
Siculus, and ananged in the form of annals, the Pentahiblos of 
Tiiliiis Afticanus ( ibout 220 230 a d) the treatise of Censonnus 
entitled De die natah, written 238 a d the Cknmtcon, m two 
books, of Lusebius Pamplnli, bishop of Caesarea (ibout 325 a u ), 
distinguished as the fust book of a purely chronological chai leter j 
which has come down to us and three impoitant woiks foimmg 
paits of the Corpus Scuptonim Htstnriae Bizantime namelv, the 
Lhronof^raphia of (leorgius S\netllus (800 ad), the Chtonographia 
ol Johannes Malal is (yth century), and the Chrvmcon Faschale 
\mong works on Chronolo,^), the following, which are arranged 
in the order ol their publication, have an historical mteicst, as le iding 
up to the epoch of modem rcscaich — 

1383 De I mendatione Temporum, bv’’ Joseph Scaligci, m which 
Wire laid the loundatioris of chronological sen nee 
i(')03 Opus Chuim>lot>tLum by S( thus ( Uvisius 
1627 De Dottnna Iimporum, by Pctavius (Denis Petvu) with 
its conlmu ition published in if)3o and an abridgment entitled 
Rationnnum / imbnnon, m 1033-11134 

1050 innalts I ileus et Rott Testamenit, by \rchbishop Usshir, 
whose elites have by some means g lined a place m the authon/ed 
version of the Riblo 

1051 Regia I pitome Hi\>oriae Sairae et Profanae, by Philipi’n 
T ibbo, of which i French version vv is also published 

i60q Institutumum Chronologuarum Ubn duo, by Bishop 
Beveridge 

1O72 Chromeus Canon Aeg\ ptiacus } braiCHS, et ‘Graeitis, by Sir 
John Marsham 

1687 I Antiquity des timps rttnhlie et defendue, by Paul Perron, 
with its Di/ensf iO<)i 

1701 Dt Vetenbus Graecorum Rnmanotumque Cyilis, by Henry 
Dodw ell 

1728 The Chronology oi Ancient Kingdoms amended, by bir 
Isaac Newton, leniarkabk as an attempt to construct a system on 
new bases, independent of the Gicck clironologers 

1738 Chrimologi” de I histove satnie, by \lphonse des Vignolles 
1744 Tah’ettes ihronol lyiques de I histatrt unxxersdlt, by N 
Lenglet Dufresnoy 

1750 The fiist eelition m one vxil 4to of L Art de vinper les 
dates, which m its thud exlit.on (1818 1831) appeared 111 38 vols 
8vo, a colossal monument of the le irning and labouis of various 
members of the B< neehctine Congicgation of Saint-Maiir 
1752 Chronological 4 H/ii/wi/ifi, by John Jackson 
1734 Chronology and H 'story of the World, by John Blair, new 
edition, mue h enlarged (1857) 

1784 A 's\stim of Chron ilogy ,h\ Playfair 

ijiyc) Ilandhuch der Geschtchte der Staaten des Alterthums, by 
\ H L Heeren 

1803 Handbtich der alien Ctesihnhte, Geugraphie, und Chronologic, 
by G G Breelow , with his //iskrise Ac rn6c//tf« 

i8oej-i8r4 New Analysts of Chronology , by MiUiim Halts 
1819 Annales Veterum Regnorum, hy ( G /umpt 
1821 Tableaux histnriques, chronologiques, et giographtques, by 
Buret de I ongehamps 

1824- 1834 Fasti Hellentct, and 1845-1850, 1 astt Romant, bv H 
Fynes Clinton Epitomes of these elaborate works were published, 
1851-1853 

1825- 1826 Handbuch der mnthematisi hen und techmschen ( hrono 
logte,\ry Christian Ludwig Ideler, and his T e hr buck der Chronoiogie, 
(1831) 

1833 The Chronology of Histoiy , by Sir Hams Nicolas 
1852 Tastt Temports Catholut, by Edward Greswell and by 
the same author (1854), Ortgines Kalendartae liahcae , and 186* 
Ortgtnes h alendanae Hellentcae 


'More modem woiks arc the 1 myclopaedia of Chronology, by B B 
Woodward anel W I R ( ates (1872) and J C Macdonald s 
Chronologies and Calendars (i8t)7) But see the separate historical 
ai tides m this woik (VV L R C ) 

CKRUDIM, a town of Bohemia, Austria, 74 m E S E of 
Prague by rail Pop (1900) 13,017, mostly Czech It has m 
important horse market, besides manufactures of sugar, spirits, 
beer, soda-water and agricultural machinery There are also 
steam corn-mills and saw-mi'ls (hrudim is mentioned as the 
castle of a gaugtaf as early as 993 The new town was founded by 
Ottokar II , who settled many Germans m it and gave it many 
privileges After 1421 Chrudim was held by the Hussites, and 
though Ferdinand T confiscated most of the town property, it 
prospered greatly till the outbreak of the Thirty Years’ War 
In 1625 the greater part of its Hussite inhabitants left the town, 
which suffered much later on from the Swedes Chrudim was the 
birthplace of Joseph Ressel (1793-1857), honoured in Austria as 
the inventor of the screw propeller 

CHRYSANTHEMUM^ {Chrysanthemum stnense , nat ord 
Compositae), one of the most popular of autumn flowers It is a 
native of China, whence it was introduced to Europe The first 
chrysanthemum in England was grown at Kew in 1790, whither 
it had be(n sent by Mr (els, a Emnch gardener It was not, 
however, till 1825 that the first chrysanthi mum exhibition took 
place m laigland Hie srruill-flowered pompons, and the gro- 
tesque-flowered Japanese sorts, are of comparatively recent dite, 
the former having originated from the (Thusan daisv, a variety 
introduced by Mr hortunc m 1846, and the htti r h iving also been 
introduced bv the same traveller about 1862 1 he J apanese kinds 

arc unqucstion ihly the most popular for decorative puiposfs as 
well as for exhibition Tlie v afford a wide ehoK e m colour, form, 
lubit and times of flowering I he incurved Chinese kinds an 
severely neat looking flowers m many shades of colour Ihc 
anemone-flowered kinds have long outer or ray petals, the inte nor 
or disk petals being short ind tubular T hese are to lie had m 
many pie ising colours The pompon kinds are sm ill flowere d, the 
petals being short The pLints arc niostl) dwarf in h ilnt In 
the single varieties the outer or ray florets alone are large and 
attractively coloured 

Plants for the Hordei — \s a border plant out of doors the chr\ stii 
tiumum IS of the easust culture It is an < wvptionally good town 
plant By a judicious selection of varieties, flowi rs noay be produeid 
in abundance and in consideiable varittv lioin \iunist to the vJid of 
Nov'ember, and m iavouiable seasons will on towards Clmotin is 
Since 1890 win n the English in irki t vv is floodi d with Prineh r list cl 
V irictics of cvciplionil nu nt, tht bordt r rhi 3 santhemum has t ikcn 
first place among hardy autumn flowciing plants Most of Hit 
varieties then mtroduceil have been supciscded by many excellent 
kinds raised in Biitain 

Propagation — The old English method of dividing the plants 
m March or early \pnl may bc followi d whtre better means of 
piopagation are not practicible Many of the best liordir varieties 
are s»hj in pioduciiig new growths (suekeis) from the rootstock, 
and arc in conscqiitncv not amenabli, to this method It is bvtltr 
to raise the pi ints from cuttings This may bt btgun m Januaiv for 
the early flovvcruig sorts, the 1 itc kinds being propagated during 
February and M vreh They will root quite well in a cold frimt if 
protictiel during frosty weather bv litter or other simil ir mateiial 
If the frame can be hvated at will so as to maintain a fairly even 
temper iture eif from 40’ to 50° E ih roots w ill lie m ulc more quickly 
and with nieirc certninty A still better method is to improvise a 
frame ne ir the glass m a greenhouse, where the temperature is not 
raised above 50° by artificial heat I his has the advantage of being 
icccssillc m jJl weathers Ihc bottom of the frame is e-overeel with 
siftcel eoil ishes or coco nut fibie, on which the shallow boxes or 
pots used in propagating an placed These are well diaincd with 
lirokcn crocks, the bottoms of the boxes being drilled to allow water 
to p xss oat quickly The soil should consist of about equal parts of 
fibrous loam and leaf mould, half i part of coarse silver sand, and 
ibout a quart of vegetable ash from the garden refuse he ip to each 
bushel of the compost The whole should bc passed through a 
quarter inch sieve and thoroughly mixed The coarse leaf mould, 
Ac , from the save should be sjiri ul thinly over the drainage, and 
the boxes or pots filled almost to the rims with the compost, and 


^ ll4e Cif gold, -and flower) was the 

herbalists m«ie for C segetum, the corn mangold, with its 
yellow bloom, and was transCericd by I innaeus to tlic genns, bemg 
commonly rostneted now to the species C stntnse 
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covered, if possible, with a thm layer of silver-sand It should be 
pressed firmly, watered with a fine rose, and allowed to drain for an 
hour The cuttings should th< n be dibbled into the boxes in rows, 
]ust clear, the soil being gently pressed around each Short stout 
shoots which arise ducctly flora the rootstock make the best cuttings 
In their absence cuttings from the sttras ire used Ihe ideal length 
for a cutting is about in ( ut the stem scjuarely with a sharp knife 
just below a joint, and remove the lower leaves Insert as soon is 

? ossiblc and water with a fine rose to settle the soil around them ; 

he soil IS not allowed to be-come dry The cuttings should be 
looked over daily, decayed leaves removed, and suiplus moisture, 
condensed on the glass, wijied away Ventilate gradually as looting 
takes place, and, when well rooted, trinsfer singly into pots alxiiit 
3 m m diameter, using as compost a mixtuic of two pirts loam, 
one part leaf mould, half a jiart coaise silver sand, anel a gallon of 
vegetible ash to every Inishel of the compost Return to the 
frames and keep close for a few elays to illou the little jilants to 
recover from tne check oceasioneei by the jxilting \inlilition 
should be gridiially increased until the plints arc able to bear full 
exposure during favourable weather, without showing signs of 
distress by flagging Ihey should be cirelullv juotccted it all 
times from cold cutting winds In Ajml, should the weather be 
favourable, the plints may be transferud to flit liordtrs, espeeiallv 
should the positions happen to be sheltered If this is not practicable 
another shift will be necessary, this time into pots about 5 m m 
diametei The soil should be similar to th it advised for the prtv lous 
potting, enriched with half a part of horse manure that has been 
thoroughly sweetened by exposure Plant out during M i\ Ml 
borders intended for chi vs inthemuins should be well dug and 
manured The strong growing kinds should be p!ant< d about 3 ft 
apart, the smaller kinds btine allowed a little less rexim 

In the sun.mer, water in diy vvt itlu r, sviuigc in the evenings 
whenever practieable, and keep the liorders free fiom wee<ls by 
suifaee hoe mgs stikc and *^ic the plants is required ind jiinch out 
tlie tips of the shoots until thev have iHcome sul'ieiintlv bushy 
bv frc<iuent blanching Pinching should not be praetis* d later than 
the ( nd of J ime 

Pot Plants for Dteotat’on \ bst of a few of the thousands of 
varieties suit ible foi this jiuipose would he out of place hen 
new vincties aic being const intly intioduccd, lor these the icaeki 
IS re ferrecl to tiadr catalogues 

Ihc most imjiort int coiisideialions feir the beginner aie {a) tlie 
choice of teiloui (//) the tv pes eif lleiwe rs (e ) the heuht anel h il)it> 
ol the varieties ( eneialh speaking, verv till vanities anel theise 
of weak growth and elelieate constitutions shoulel Ik ivoided Ihc 
majority ol the varieties listed foi exhilution purposes aic also 
suitable for ell cor ition, csprcnllv the J inane e kinds Piopagition 
and early culti re atr substinti illy i fot boiih r j>l iiits 

As soon os the 5 m pots ire filled with root no time should lie 
lost m giving them the final shift Light m pots are large enough 
for the general steKk but very stione, growers mav be given a lir,^cr 
size The soil, prepared a fortnight in advance, should consist of 
four jiarts fibrous loam, one jiart It if-mnuhl, one jiirt horse manuic 
prejiarcd as advised above h ilf a part coarse siher-sand half a jurt 
of vegetable ash and i quart of bono-meil or a sptmklmg of basic 
slag to every bushel of the mixture Mix theiroiighly and turn over 
at intervals of three or four days I’ot fumly, working the soil well 
arounel the roots with a 1 ith The mam stake for the siijsjiort of 
the plant should now he given other and smaller stakes rnav later 
be necessary when the plants are grow n m a bushy form but their 
number should not be overdone The stakes should Ik is few as 
possible consistent with the safety eif the shoots, which should 
1)1 loojied up loosely and neatly The plants should be place d m the ir 
summer qii liters directly ifter pottmg St mil thi'm m lows m a 
sunny situation, the pots clear of one another, sufficient looin bung 
allowed between the rows for the cultivator to move freely among 
them The mam stikes ire tied to lough trellis m vde bv stiiming 
wire in two rows ibout 2 ft ajvail between ujinght poles driven 
into the ground Coaise coal ashes or coke breeze art the best 
materials to stand the pots on, there being little risk of worms 
working thiough mto the pots The plants, which are rcc^uired to 
produce as mmy flowers as possible, should have their tips pinched 
out at frequent intervals, from the enel of M irch or beginning of 
\pnl to the 1 ist week m J unc, for the m iin se ison kinds and iboiit 
the middle of July for the later kinds 

Towards the e nd ot Jiilv the pi ints will need feeding at the roots 
with weak lujuiel manure, varietl occasionally by a veil slight 
dusting of soluble chemical manure such is gu mo fbe soil shoulel 
be moderately moist vv h n manure is giv on In orde r that the flow i rs 
mav be of good form, all lateral flower buds should lx removed as 
soon as they are large enough to handle, leaving only the bud 
terminating each shexit Towards the enel of September- earlier 
should the weather prove wet and cold remove the plants to well 
ventilated greenhouses where they are intended to flower Feceling 
should be continued until the flowers are nearly half open when it 
may be gradually reduced, Ibe large raop-J»eaded blooms seen at 
exhibitaons m November are gtown m the way described, but only 
one or two shoots are allowed to develop on a plant, each shoot 
eventually having only one bloom. 

The chrysanthemum is subject to the attack of black aphis and 
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green-fly J hese pests may be destroyed, out of doors, by syringing 
with quassia and soft soap solutions, by dusting the affected parts 
with tobacco powder, ami indoors also by fumigating Mildew 
generally appears after the jilants are housed It may be destroyed 
by dusting the leaves attacked with sublimed sulphur Rust is a 
fungoid disease of recent years It is best checked 1j> syringing 
the plants with liver of sulphur (i oz to 3 gallons of water) occasion- 
ally, a few weeks before taking the plants into the greenhouse 
Larwigs and slugs must be trajiju d ind lU stioycd 

Flowers for 1 xhibition — Flowers of exhibition slandaid must lie 
as broad and as dexp as the vinous varietus are capable of pro 
ducing they must be irreproachable m colour Ihey must also 
xhibit the form peculiar to the vanity when at its best, very few 
kmiLs being precisely alike m this respect New varieties ere m 
troduced m laige numbers annually, some of which supplant the 
oldci kinds Ilii cultivator mud thiieforc study the peeulianiies 
of several new kinds each year if ho would be a succi'^sful ex- 
hibitor 

For lists of varieties, &c see the catalogues of chrysanthemum 
growers, the gardening Prt.ss, and the excellent cultural pamphlets 
which are published from time to time 

CHHYSANTHIUS, a Greek philosopher of the 4th century a d , 
of the school of lambliehus He was one of the fav ourite pupils of 
Aedesius, and elevoted himself mainly to the mvstical side of 
Neoplatonism {qv) Ihe emperor julun {q v ) went to him by 
the advice of Acdtsius, and subsequently mv itcd him to come to 
eouit, and assist in the projected resuscitation of Hellenism But 
(hiy •>anthius declined on the strength of unfavourable omens, is 
he said, but probably because he realized that the scheme was 
unlikelv to bear fruit For the same reason he abstained from 
drastic religious reforms in his capcteily as high-pricst of lydia 
As a result of his moderation, he remained high priest till his 
death, venerated alike by Christians and pagans His wife 
Mclite, who was associated with him in the priestly ofTict, was a 
kinswoman of Eunapius the biograjiher 

CHRYSELEPHANTINE (Gr \piu-«s gold and t A.€i/ias, iv on ), 
the arehitee tural term given to statues which were built up on a 
wooden core, with ivorv representing the llesh and gold the 
(Iriptrv The two most celebrated examples arc those bv 
Pheidias of the statue of Athena in the Parthenon and of Zeus in 
the temple at Olympia 

CHRYSENE a hvdrocarbon occurring in the high 

boiling fraction of the coal tar distillate It is produf ed m small 
quanOtv m the distillation of arnUr, on passing the vapour of 
plienvl-naphthvl-methane through a red-hot tulje, on healing 
mdenc, or by passing the mixed vapours of coumarone and 
naphthalene through a red-hot tube It crystallizes m plates or 
octahedra (from benzene), which exhibit a violet fluorescence, 
and melt at 250" ( Chromic acid in glacial acetic acid solution 
oxidizes It to chrysoquinonc which when distilled with 

lead oxide gives chrvsoketone ( U hen chrv'sene is fused 
with alkalis, chn^semc acid C,-H,o()^, is produced, which on 
heating gJ\es /i-pheny 1 -naphthalene On heating chrvsene 
with hv driodic acid and red phosphorus to 260° ( , the hy dro- 
dcrnativest ,,,11 ,, inrl Cj^H are produced Itgiveseharacteristic 
adelition products with picric acid and dinitroanthraquinone 
Impure chry sene is of a y ellow colour hence its name (x/)”<z£os, 
golden yellow) 

CHRYSIPPUS {c 280-206 n e" ), C^rcek philosopher, the third 
great leader of the Stoics A native of Soli m ( ilicia (Diog 
laicrt Ml 179^ he was robbed of his property and came to 
Athens, where he studied possibly under /eno, certainly under 
Cleanthes It is said also that he became a pupil of Arcesilaus 
and Laev des, heads of the Middle Academy This impartiality 
m his carlv stuehes is the kev of his philosophic work, the 
dominant characteristic of which is comprehensiveness rather 
than origmahtv He took the doctrines of Zeno and Ueanthes 
and crystallized them into a definite sy stem , he further defended 
them j^amst the attacks of the Academy His polemic skill 
earned for him the title of the “ (. olumn of the Portico ’ 
Diogenes Laertius says, “ If the gods use dialectic, they con use 
none other than that of Chrysippus ”, ci yeoj yap r)v Xpwtinros, 
ovK «K Nto« (“Without Chrysippus, there had been 
no Porch ’ ) He excelled in logic, the theory of knowledge, 
ethics and phystes His relations with aeanthes, contempor- 
aneously critKieed by Antipater, are considered under bxoics 
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He IS said to have composed seven hundred and fifty treatises, 
fragments alone of which survive Iheir style, we are told, was 
unpolished and and m the extreme, while the argument was 
lucid and impartial 

See G II H if,e(ioin, Moraha Ckrystppea (1685), Eihtca Ckrystppt 
(1715) f F Richter, De Chrvstppo Stotco fasinoso (17^8), F 
Baguct, Chrysippt vita doctrina el rehqutts (1822) C Petersen, 
Philosophiae Chryuppeae fundamenta (1827) \ Gcrcke, “ Chry 

sippt i m Jahrhiither ftir Phtlolo^te, suppl vol xiv (1885) R 
Nicolai, ])e logicis Chr\>^tppi lihrts (1859) Christos Aroms, Xpimirvm 
ypappariKbs (1885) R Hirzel, Vntersuchungen zu Ctreros phtlo 
sophischen Schrtften, a (1882) L Stein, Die P^ychologte der Stoa 
(1880) , A B Kiisclic, / orschun^en auf dem Gebtete der alien 
Phtlosophte (1840) J E Sandys, Hist Class Schol 1 149 

CHRYSOBERYL, a yellow or green gem-stone, remarkable for 
its hardness, being exceeded in this respect only by the diamond 
and corundum The name suggests that it was formerly regarded 
as a golden variety of ber) 1 , and it is notable that though differ- 
ing widely from bei> 1 it y et bears some relationship to it inasmuch 
as It contains the element beryllium In chrysolieryl, however, 
the ber) Ilium i xists as m aluminate, having the formula BeAl^O^, 
orBeO Al^Oj 1 he analysis of a specimen of Brazilian chrysobi ry 1 
gave alumina 78 10, beryllia 17 94, and feme oxide 488% 
The typical yellow colour of the stone inclines m many cases to 
pale green, occasionally passing into shades of dark green and 
brow n 1 he iron usually present in the mineral seems responsible 
for the green colour Chrysoberyl is often mistaken by its colour 
for chrysolite (q v ), and has indeed been termed Oriental 
chrysolite In its crystalline forms it bears some relationship to 
chrysolite, both crystallizing in the orthorhombic system, but it 
IS a much harder and a denser mineral As the two stones are apt 
to be confounded, it may be convenient to contrast their chief 
characters — 

Clirysobeiyl Chrysolite 

II irdncss 8 s 6 5 to 7 

Sptcific Gravitv I to s 75 3 34 to y 37 

Chcmic il Composition Bi M2O4 Me^biO^ 

Chrvsobervl is not infrequently cloudy, opalescent and 
chatoyant, and is then known as “cvmophane” (Gr KVfia, a 
“ cloud ”) The cloudiness is referable to the presence of 
multitudes of microscopic cavities Some of the cvmophane, 
when cut with a convex surface, forms the most valuable kind of 
cat’s-eye (see C\i’s-Eyf) A remarkable dichroic variety of 
chrysoberyl is known as alexandrite (qv) 

Most chrysoberyl comes from Brazil, chiefly from the district of 
Minas Novas m the state of Minas Gtraes, where it occurs as 
small water-worn pebbles The cymophane is mostly from the 
gem-gravels of Ceylon Chrysoberyl is known as a constituent of 
certain kinds of granite, pegmatite and gneiss In the United 
States It occurs at Haddam, Conn , Greenfield Centre, near 
Saratoga Springs, N Y , and in Manhattan island It is known 
also in the province of Quebec, Canada, and has been found near 
Gwelo in Rhodesia (P W R *) 

CHRYSOCOLLA, a hydrous copper silicate occurring as a 
decomposition product of copper ores It is never found as 
crystals but always as encrusting and botryoidal masses with a 
microcrystalline structure It is green or bluish-green in colour, 
and often has the appearance of opal or enamel, being translucent 
and having a conchoidal fracture with vitreous lustre , some- 
times It IS earthy in texture Not being a definite crystallized 
substance, it varies widely in chemical composition, the copper 
oxide (CuO), for example, var>ing in different anal) sc s from 
17 to 67 %, the formula is usually given as CuSiOj + 2 HoO 
1 he hardness (2-4) and specific gravity (2 0-2 8) are also variable 
It has recentl) been suggested that the material may really be a 
mixture of more than one hydrous copper silicate, since differences 
in the microcrystalline structure of the different concentric 
layers of which the masses arc built up may be detected 
Various impurities (silit i, &c ) are also commonly present, and 
several varieties have been distinguished by special names 
thus dillenburgite, from Dillcnburg in Nassau, contains copper 
carbonate , demidofTite and cyanochalcite contain copper 
phosphate , and pilarite contains alumina (perhaps as allophane) 
The mineral occurs in the upper parts of veins of copper ores, 


I and has resulted from their alteration by the action of waters 
I containing silica in solution Pseudomorphs of chrysocolla after 
various copper minerals (e g cuprite) are not uncommon It is 
found in most copper mines 

The name chrysocolla (from gold, and Kokka, glue) 

was applied by Theophrastus and other ancient writers to 
materials used in soldering gold, one of which, from the island 
of Cyprus, may have been identical with the mineral now known 
by this name Borax, which is used for this purpose, has also 
been called chrysocolla 

A mineral known as pitchy copper-ore (Ger Kupjer pecker z), 
and of some impoi tance as an ore of copper, is usually classed as a 
variety of chrysocolla containing much admixed limonite It is 
dark brown to black in colour, with a dull to glassy or resinous 
lustre, and resembles pitch in appearance In thin sections it is 
translucent and optically isotropic, and recent examinations 
seem to prove that it is a homogeneous mineral and not a 
mechanical mixture of chr)socolla and limonite (L J S ) 

CHRYSOLITE, a transparent variety of olivine, used as a 
gem-stone and often called peridot The name chr)solite, 
meaning “ golden stone ” (xpvcros and kidos), has been applied 
to various yellowish gems, notably to topaz, to some kinds of 
beryl and to chrysoberyl The true chrysolite of the modern 
mineralogist is a magnesium silicate, referable to the species 
olivme It IS appropriate to call the lighter colouied stones 
inclining to yellow chrysolite, and the darker green stones 
peridot Certain kinds of topaz, from the bchncckenstem in 
Saxony, are known as Saxon chrysolite , while moldavite, 
a substance much like a green obsidian, is sometimes called 
water chrysolite or pseudo-rhr\ solite 

bet Chrysoulryi , Olivinf , Tcridoi 

CHRYSOLORAS, MANUEL [or Emmanuei] {c 1355-1415), 
one of the pioneers in spreading Greek literature in the West, 
was born at Constantinople of a distinguished family, which 
had removed with Constantine the (ireat to Byzantium He 
was a pupil of Gcmistus {q v ) In 1393 he was sent to Italy by 
the emperor Manuel Palacologus to implore the aid of the 
Christian princes against the Turks He returned to Constanti- 
nople, but at the invitation of the magistrates of Floreme he 
liccame about 1395 professor of the Greek language in that city, 
where ho taught three )ears He became famous as a translator 
of Homer and Plato Having visited Milan and Pavia, and resided 
for several yeais at Venice, he went to Rome upon the invitation 
of Brum Leonardo, who had been his pupil, and was then secretary 
to Gregory XII In 1408 he was sent to Pans on an important 
mission from the emperor Manuel Palacologus In 1413 he went 
to Germany on an embassy to the emperor Sigismund, the 
object of which was to fix a place for the assembling of a gencial 
council It was detidcd that the meeting should take place at 
Constance , and Chrysoloras was on his way thither, having 
been chosen to represf nt the Greek Church, when he died suddenlv 
on the 15th of April 1415 Only two of his works have been 
printed, his Erotemata (published at Venice in 1484), which was 
the first Greek grammar in use in the West, and Epistolae III 
de comparatwne veteris et novae Romae 

John Chrysoloras, a relative of the above (variously described 
as his nephew, brother or son), who, like him, had studied and 
taught at Constantinople, and had then gone to Italy, shared 
Manuel’s reputation as one of those who spread the influence 
of Greek letters m the West His daughter married hilelfo {qv) 

CHRYSOPRASE (Gr gold, and vpda-ov, leek), a name 

applied by modern mineralogists to an apple-green variety of 
chalcedony or hornstonc, used as an ornamental stone Ihc 
colour is due to the presence of nickel, probably in the form of a 
hydrous silicate By exposure to a moderate heat, or to strong 
light, the chrjsoprase becomes paler, or even colourless, but it 
may regain its colour by absorption of moisture Chrysoprase 
IS a mineral of rather limited distribution Most of it comes 
from the neighbourhood of Frankenstein in Silesia, where it 
occurs in association with altered serpentine It is found to a 
limited extent at Revdinsk near Ekaterinburg, m the Urals , 
and It occurs also in India. It is known, too, at several localities 
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m North America, notably at Nickel Mount, Douglas count>, 
Oregon, where it occurs m nickehferous serpentine 

The chrysoprase of the moderns is certainly not the chrvso- 
prastus of Pliny, or the 'xj)v<TOTrpaxTo<; of Greek writers The 
ancient stone was not improbably our chrysoberyl, and it is 
doubtful whether the modern chrysoprase was known until a 
comparatively late period The chrysoprase of Kosemutz, near 
Frankenstein in Silesia, was discovered in 1740, and used bv 
Frederick the Great in the decoration of the palace of Sans 
Souci at Potsdam But at a much earlier date the Silesian 
chrysoprase was used for mural decoration at the Wenzel chapel 
at Prague Chrysoprase was a favourite stone m England at 
the beginning of the 19th century, being set round with small 
brilliants and used for brooches and rings At the present time 
It IS said to be regarded by some as a “ luckv stone ” Much 
commercial chrysoprase is chalcedony artificially stained by 
impregnation with a green salt of nickel (I W R • 

CHRYSOSTOM St John Chrysostom (X.pxxroa-Tofxo's^ golden- 
mouthed), the most famous of the Citeek Fathers, was born of 
a noble family at Antioch, the capital of Syria, about a d 345 
or ^47 At the school of Libanius the sophist he gave early 
indications of his mental powers, and would have been the 
successor of his heathen master, had he not been stolen away, 
to use the expression of his teacher, to a life of piety (like 
Augustine, Gregory of Nazianzus, and Thcodoret) by the 
influence of his pious mother Anthusa \ftcr his baptism (about 
370) by Meletius, the bishop of Antioch, he gave up all his 
forensic prospects, and buried himself m an adjacent desert, 
where for nearly ten years he spent a life of ascetic self-denial 
and theological study, to which he was introduced by Diodorus, 
bishop of Tarsus, a famous scholar of the Antiochene type 
Illness, however, compelled him to return to the world , and the 
authority of Meletius gained his services to th( church He w is 
ordained deacon in his thirtv -fifth year (381), and afttrw'ards 
presbyter (386) at Antioch On the deith of Ncctarius he was 
appointed archbishop of Constantinople by Eutropius, the 
favourite minister of the emperor Arcadius He had, ten years 
before this, only escaped promotion to the episcopitc bv a verv 
questionable stratagem — which, however, be detends in his 
instruc tivc and eloquent treatise De Sacerdotto \s a presbv ter 
he won high reput ition by his preaching at Antioch, more especi- 
illv by his homilies on The Stotiia, a course of sermons delivered 
when the citizens were justlv alarmed at the prospect of severe 
measures being taken against them bv the emperor Iheodosius, 
whose statues hid been demolished m a not 

On the archiepiscopal throne Chrysostom still persevered in 
the pr letice of mon istic simphc itv The ample revenues which 
his predecessors had consumed in pomp and luxury he diligentlv 
applied to the establishment of hospitals, and the multitudes 
who were supported by his chirity preferred the eloquent 
discourses ot their benefactor to the amusements of the theatre 
or of the circus Ills homilies, which are still p>'eserved, furnish 
ample apology for the pirtiality of the people, exhibiting the 
free command of a pure and copious v ocabularv , an inexhaustible 
fund of metaphors and similitudes, giving variety and grace to 
the most familiar topics, with an almost dramatic exposure of 
the folly and turpitude of vice, and a deep moral earnestness 
His zeal as a bishop and eloquence as a preacher, however, 
gained him enemies both m the church and at the court The 
ecclesiastics who were parted at his command from the lav- 
sisters (whom they kept ostensibly as servants), the thirteen 
bishops whom he deposed for simonv and licentiousness at a 
single visitation, the idle monks who thronged the avenues to 
the court and found themselves the public objec t of his scorn — all 
conspired against the powerful author of their wrongs Their 
resentment was inflamed by a powerful party, embracing the 
magistrates, the ministers, the favourite eunuchs, the ladies 
of the court, and F udoxia the empress herself, against whom the 
preacher thundered daily from the pulpit of bt Sophia A 
favourable pretext for gratifying their revenge was discovered 
in the shelter which Chrysostom had given to four Nitnan monks, 
known as the tall brothers, who had come to Constantinople on 


being excommunicated by their bishop, Theophilus of Alexandria, 
a man who had long circulated m the East the charge of Ongemsm 
against Chrysostom By fheophilus’s instrumentality a svnod 
was called to try or rather to condemn the archbishop but 
fearing the violence of the mob in the metropolis, who idolized 
him for the fearlessness with which he exposed the vices of their 
superiors, it held its sessions at the imperial estate named I he 
Oak ” {Svnodtts ad querewn), near Chalcedon, where Riifinus 
had erected a stately church and monastery A bishop and a 
deacon were sent to accuse the archbishop, and presented to him 
a list of charges, in which pride, inhospitalitv and Ongemsm 
were brought forward to procure the votes of those who hated 
him for his austerity, or were prejudiced against him as a sus- 
pected heretic Four successive summonses were signified to 
Chrysostom, but he indignantlv refused to appear until four of 
his notorious enemies were removed from the council Without 
entering into any examination of the charges brought before 
them, the synod condemned him on the ground of contumacy, 
and, hinting that his audacity merited the punishment of treason, 
called on the emperor to ratifv and enforce their decision He 
was immediately arrested and hurried to N icaea in Bithy nia 

As soon as the news of his banishment spread through the 
city, the astonishment of the people was quicklv exchanged for 
a spirit of irresistible fury, whu h was increased by the occurrence 
of an earthquake In crowds they besieged the palace, and had 
already begun to take vengeance on the foreign monks and 
sailors who had come from Chalcedon to the me tropohs, when, at 
the entreaty of Ludoxia, the empcior consented to his recall 
His return was griced with all the pomp of a triumphal entry 
but in two months after he was igam m exile His fiery zeal 
could not blind him to the vices of the coiiit, and heedless of 
person il danger he thundered agimst the profane honours that 
were addressed almost within the precincts of St Sophia to the 
statue of the empress The haughty spuit of hiidoxia w is 
inflamed bv the rejiort of a discourse commencing with the 
words — “ HcroJias is again furious , Herodias again dances 
she once more demands the head of John ” , and though the 
leport was false it scaled the doom of the archbishop A new 
council was summoned, more niimercus and more suliservuent 
to the wishes of Ihtophilus, and troops of barb mans were 
quartered in the city to overawe the people W'lthout examining 
It the council confirmed the former sentence, and, in accordance 
with canon 12 of the by nod of \ntioth (341), pronounced his 
deposition for having resumed his functions without tluir 
pt rmission 

He was hurru d away to the desolate tow n of Cucusus (Cocy sus), 
among the ridges of Mount Taurus, with a secret hope, perhaps 
that he might be a victim to the Isaurians on the march, or to 
the more implacable fury of the monks He arrived at his 
destination in sifetv , and the sympathies of the people, which 
had roused them to fire the cathedral and senate-house on the 
day of his exile, followed him to his obscure retreat Ills influene e 
also became more powerfullv felt in the metropolis than before 
In his solitude he had ample leisure for forming schemes of 
missionary enterprise among Persians and Goths, and by his 
correspondence with the different churches he at eince baffled 
his enemies and gave greater energy to his friends This rouse d 
the emperor to visit him with a severer punishment, though 
Innocent I of Rome and the emperor Honorius recognized his 
orthodoxy and besought his return An order was despatched 
for his removal to the extreme desert of Pitv us and his guards 
so faithfully obeyed their instructions that, before he reached 
the sea-coast of the Euxine he expired at Comana in Pontus 
in the year 407 His exile gave rise to a schism in the church, and 
the Johannists (as thev were called) did not return to communion 
with the archbishop of C onstantinople till the relics of the saint 
were, 30 years after, brought back to the Eastern metropolis with 
great pomp and the emperor publicly implored forgiveness 
from Heaven for the guilt of his ancestors The festival of bt 
Chrysostom is kept in the Greek Church on the 13th of 
November, and in the I atm Church on the 27th of January 

In his general teaching Chry sostom elevates the ascetic 
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element m religion, and m his homilies he mculcates the need of 
personal acquamtance with the Scriptures, and denounces 
Ignorance of them as the source of all heresy If on one or two 
points, as, for instance, the invocation of saints, some germs of 
subsequent Roman teaching may be discovered, there is a want 
of anything like the doctrine of indulgences or of compulsory 
private confession Moreover, in writing to Innocent, bishop of 
Rome, he addresses him as a brother metropoht in, and sends the 
sxme letter to Venenus, bishop of Milan, and ( hromatius, bishop 
of Aqu ileia His correspondence breathes a most Christian spirit, 
especially in its tone of chanty towards his persecutors In 
exegesis he is a pure Antiochene, basing his expositions upon 
thorough grammatical study, and proceeding from a knowledge 
of the original circumstances of composition to a forceful and 
practical application to the needs of his day and of all time 
With his cxegetical skill (he was inferior in pure dogma to Theo- 
dore of Mopsuestia) he united a wide sympathy and a marvellous 
power of oratory 

The voluminous works of Chrysostom fall into three groups 
To the days of his early desert life is probably to be assigned the 
treatise On Pne<:thood, a book full of wise counsel To the years 
of his presbyterate and episcopate belong the great mass of 
homilies and eommentanes, among which those On the Statues, 
and on Matthew, Romans and Corinthians, stand out pre- 
cmmentl) His letters belong to the last years, the time of 
exile, and with his other w orks are valuable sources for the history ' 
of hib time 

The manuscripts aie \(ry numcious, and many of them an of 
grcit antiquity, as are the byriac and other tianslationa ihe 
best ulition is th it of Bernard dc Montfaucon m 13 vols fol (1718- 
1718), npioduccd with some improvements by Mignc (Patrol 
(trace xhii l\i\ ) , but this edition is greatly imkbkd to the oni 
issued more than a century earlier (tOi2) by Sir Henry Saaile, 
provost of Cton Colh ijc, from a press established at Eton by himself, 
which llallain (lit of Lioope, 111 10, ii) calls ‘'the first work of 
learning, on i great seal , publislicd m Tugland F 1 icld admir- 
ably edited S MiUlhiw (Caml .1 ulge, 1830) and Lptc'lti, of ^ Paul 
(Osford 1819-1855) J \ Berigcl s edition of (1725) 
iias been often reprinted (e ^ Leipzig, 1887) 

As authoiities for the lift, tlie most valuable are the I'cclesiastical 
lustoiics of Soerate-s, bozomcn, and rhco<lorct , and amongst the 
moderns, Ei ismiis, C uc Laidnir and lilkmont, with the church 
history of Veiurkr, ind his monograph on the life and rimes of 
Chrvsosiom, trandat. d by J C Stiplcton More recent arc the 
lives by W K W Stephens (London 1871), R VV Bush (London, 
IM5) and A P( iich (Pans, 1891) F \\ I'arrar s romance traf/K-iiw^ 
Clouds gives i good piv^ture of the mm and his tiiius For mono 
graphs on speciil points such is Chrysostom s thtological position 
and his pn idling, sic the very full bibliography m F Frtusehins 
article in Herzog 1 1 nicks Jiealencyk iv also A Ifamack, Hist 
)f Dogma, 111 and iv borne of the comrutntarus and liomilics are 
translated m the Oxford Library of the Fathtrs 

CHUB {Ltuetseus cephalus), a fish of the Cyprinid family, 
belonging to the same genus as the roach ind dare It is one of 
the largest of its family, attaining a length of 2 ft and a weight 
of 15 to 7 lb It does not avoid running waters, and is fond of 
insects, Uking the fly rcadilv, but its flesh, like that of the other 
Ltneisti, is tasteless and full of bones It is common m Great 
Bnlam and the continent of Furope In ^menca the name 
of “ chub ” IS given to some other members of the family, and 
commonly to the horned dace {Semnottlus atromaculatus) , 
well-known varieties are the river chub {Ilybnpsts kentuckiensts) 
and Columbia river chub {Mvlochtlus caurtnus) 

CHUBB, CHARLES (d 184*:), English locksmith, started a 
hardware business at Winchester, subsequently removing to 
Portsea Here he improved on the ‘ detector ” lo( k {qv), 
originally patented m 1818 by his brother, Jeremiah (hubb 
He soon moved to Ixmdon and then to Wolverhampton, where 
he emplov^cd two hundred hands In 1835 he patented a process 
intended to render safes {q v ) burglar-proof and fireproof, and 
subsequently established a large safe-factory m Ixmdon He 
died on the i6th of May 1841;, and was succeeded in the business 
by his son, John Chubb (1816-1872), who patented various 
improvements in the products of the firm and largely increased 
Its output The factories were combined under one roof m a 
model plant, and the business grew to enoimous proportions 


After John Chubb's death the business was converted into a 
limited company under the management of his three sons 
CHUBB, THOMAS (1679-1746), English deist, the son of a 
maltster, was born at East Harnham, near Salisbury, on the 29th 
of September 1679 The death of his father (1688) cut short his 
education, and m 1694 he was apprenticed to a glove-maker in 
Salisbury, but subsequently entered the employment of a tallow- 
chandler He picked up a fair knowledge of mathematics and 
geography, but theology was his favounte study His habit of 
committing his thoughts to writing gave him a clear and 
fluent style He made his first appearance as an author in the 
Arian controversy A dispute having arisen about Whiston’s 
argument in favour of the supremacy of the one God and Father, 
he wrote an essay, Tlie Supremacy of the Father Asserted, which 
Whiston pronounced worthy of publication, and it was printed 
m 1715 A number of tracts followed, which were collected m 
1730 For several years Chubb lived m the house of Sir Joseph 
Jckyll, master of the rolls, m what capacity it is not known , 
there are stories of his having waited at table as a servant out of 
livery His love of independence drew him back to Salisbury, 
where by the kindness of friends he was enabled to devote the 
rest of his days to his studies He died on the 8th of February 
1746 (hubb is interesting mainly as showing that the ration- 
alism of the intellectual classes had taken considerable hold upon 
the popuUr mind Though he acquired little renown in England 
he was regarded by Voltaire and others as among the most 
logical of the deist school (see Deism) His jirincipal works are 
4 Discourse Concerning Reason (1731), Ihe True Gospel of Jesus 
Christ (1739), and Posthuinous Works, 2 vols (1748), the last 
containing “ The Author s Farewell to his Readers ” 

CHUBUT, a territory of the southern Argentme Republic, 
part of what was formerly called Patagonia, bounded N by 
Rio Negro, S b\ Santa Cruz, h by the Atlantic and W by ( hile 
Pop (1895) 3748, (tool estimate) 9060, area, 93,427 sq m 
Except for the vallc>s in the Andean foothills, which are fertile 
and well forested, and the land along the banks of the Chubut 
nver, which flows entircl) across the territory from the Andes 
to the Atlantic, the country is a barren waste, covered with 
pebbles ana scanty clumps of dwarfed vegetation, with occasional 
shallow salme lakes Ihe larger rivers are the Chubut and the 
benguerr, the latter flowing into I ake C olhuapi 1 here are a 
number of large lakes among the Andean foothills, the best 
known of which are Montana, La Plata and (jcneral Paz, and, 
m the interior, Colhuapi or Colhu6 and Musters, the latter named 
tfter the I nglish naval ofliccr w'ho traversed Patagonia in 1870 
Petroleum was found at Comodoro Rivadavia, in the S part of 
the territory, toward the close of 1907, at a depth of 1768 ft 
Chubut IS known chiefly by the Welsh colony near the mouth 
of that river The principal town of the Welsh, Raw son, is the 
capital of the territory, and Port Madryn on Bahia Nueva is 
Its best port Other colonies have been founded m the fertile 
vallcvs of the Andean foothills, but thiir growth is greatly 
impeded by lack of transportation facilities (See further 
Patagonia ) 

CHUDE, a tribal name used in both a special and a general 
sense (i) It was the name given by the Russians to certain 
Esthoman tribes with whom they came m contact as they sjiread 
gradually over their present empire It would seem that the 
northern Chudes are the Vepsas, of whom about 21,000 are said 
to live near Lake Onega and m the northern parts of the govern- 
ment of Novgorod, and that the southern Chudes are the Votes 
who occupy about thirty parishes 111 north-west Ingna (2) As 
the Russians arlvanced eastwards they extended the name to 
various tribes whom they considered to be like the Esthomans, 
and in popular use it has come to be applied to any ancient non- 
Russian pcoole m Sibcna, at least as far east as the Altai In 
particular, ancient mines, tumuli and the metal work often found 
in them are commonly known as Chudish Some investigators 
have used the word m a more restricted sense of Permian anti- 
quities and their builders, but it seems to be a popular expression 
not corresponding to any historical or scientific division of 
mankind 
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CHUGUYEV, a town of Russia, in the government of Kharkov, 
25 m K S E of the town of Kharkov, on the right bank of the 
northern Donets It is a place of some strategic importance, 
and had in 1897 a population of 11,877 
CHUKCHI, Chanxtus (“ Men ”) or fubKi (“ brothers ” or 
* Confederates”), a Mongoloid people mliabiting the north- 
easternmost portion of Siberia on the shores of the Arctic Ocean 
and Bering Sea They are settled in small groups along the 
Arctic coast between the Bering Straits and the Kolyma river, 
or wander as far inland as the Anadyr basin 1 hough their 
territory embraces some 300,000 odd sq m , the most trust- 
worthy estimates put their numbers at but a few thousands 
they were first carefully studied by the members of the Npr- 
denskjold expedition (1878-79), who descnlie them as tall, lean, 
with somewhat irregular features — hence de Quatrefages classes 
them as “ Allophyhan Whites ” The accounts of their physical 
characteristics an somewhat confused owing to the presi ncc of 
the true Eskimo in the Chukchi domain Ihe typical Chukchi 
is round-headed, and thus distinct from the long-headed h skimo, 
with broad, flat features and high cheek-bones The nose is 
often so buried between the puffed cheeks that a ruler might be 
laid across the face without touching it ilie hps are thick, and 
the brow low The hair is coarse, lank and black Ihe general 
muscular di vclopment is good, though usnall) the body is stunted 
It has been suggested that they emigrated from the south, 
possibly from the Amur basin Iia their ctrctic homes the> long 
carried on war with the Ongkilon (Ang-kali) abongiuos, gradually 
merging with the survivors and also mixing both with the 
Kusmen Kory iks {qv) and the Chuklukmuit Eskimo settled 
on the Asiatic side of Bering Strait Their racial cluirac tens tics 
make them in ethnological link between the Mongols of central 
Asia and the Indians of Anienc<a Some authorities affiliate them 
to the Eskimo liecause they are bcheved to spcik an Eskimo 
dialect But this is inertly a trade jargon, a hotchpotch of 
Eskimo, Chukthi, Koryak, nglish and t ven Hawaiian 1 he true 
Chukchi Language, of which iSordenskjuld collcitcd a thousand 
word'*, IS distinct Irom Eskuno and akin to Koryak, and Nordens- 
kjold sums the problem up with the remark — ‘ this r. tt settled 
on the primeval route between the Old and Jstw World hears an 
unmistakable stamp of the Mongols of Asii ind the Eskuno and 
Indians of America ” 

Ihe Chukchi an divided into the “ Fishing Chukchi, ’ who 
liave settle <1 homes on the toast, and the ” Reindeer Chukchi,” 
who are nomads I he 1 ittcr breed reindeer (herds of more th in 
10,000 arc not uncommon), live on the flesh and milk, and arc 
generally f inly prosperous , while the ti'^hing folk arc ver\ poor, 
begging from their richer kmsfolk hides to make tents and 
clothes The Chukehi were formerly warlike and vigorously 
lesistcd tlu Kussuns, but to-day they are the most peaceable of 
lolks, amiable in their manmrs, affeetionate m family life and 
good-humoured But this gentleness dues not prev ent them from 
killing off the old and infirm they believe m a future life, but 
only for those who die a violent death Thus it is regarded as 
an act of filial oiety for a son to kill his parent or a nephew his 
umle This tribal custom is known as LamiLok , and ot it Mr 
Harry de Wbndt writes (Through tJu Gohi I lehh of Alas! a to 
Bermg Strait, 1S98), ‘‘ The doomed one takes a lively interest m 
the proceedings, and often assists in the preparation for his own 
death The execution is always preceded by a feast, where seal 
and walrus meat are greedily devoured, and whisky consumed 
till all are intoxicated A spontaneous burst of singing and the 
muffied roll of walrus-hide drums then herald the fatal moment 
At a given signal a ring is formed by the relations and friends, the 
entire settlement looking on from the background ihe exe- 
cutioner (usually the victim’s son or brother) then steps forw«.rd, 
and placing his right foot behind the back of the condemned, 
slowly strangles* him to death witJi a walrus thong A hamttok 
took place during the latter part of our stay ” The Chukchi are. 
nominally Christians, but sacrifice animals to the spirits of the! 
rivers and mountains, and also practise Shamanism In personal! 
hsibrts the people are indescribably filtl^ 1 hey are polygamous, ' 
but the women are treated kindly Tlhe children are specially! 
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pt tted, and are so wrapped up to protect them from the cold tliat 
they have been described as resembling huge balls crossed by a 
bar, their arms having to remain outstretched owing to the bulk 
of their wrappings Chukchi women are often tattooed with two 
black-blue convex lines running from the eye to the chin bmee 
their adoption of ( hnstianity the men sometimes have a Latin 
cross tattooed on their chin^ Ihc ( hukclu burn their dead or 
expose them on platforms to be devoured by ravens 

See Harry dc Windt, Through the Gold 1 iddi oj 4ln^ha to Benng 
Strait (1808) Diltinar ‘ tllier die Kori iken 11 ihmn nihe ver 
wmdten IchouktcUen, la But Aiad Sc (St P( Ur-burg), \u p go 
Hooptr, Ten Months among the lenti of the T uski \\ H Dali, 
CoiitnhittioHS to Worth inui uan J Ihnolugy , \o] 1 (1877) 

CHULALONGKORN, PHRA PARAMINDR MAHA (1853- 
1910), kiiig of Siam, eldest son of King Maha Mongkut, was Ixirn 
on the 2ist of September 1853 His full signature, used m all 
important state documents, consists of twenty-seven names, but 
it is by the first f »ur that he is usually known i duratid in his 
childhood by English teachers, he acquired a good knowledge of 
the English language and of Western culture But his surroui d- 
mgs were purely oriental, and his boyhood was spent, according 
to custom, in a Buddhist monastery He sue^^ceded to the 
throne on the death of his father, ist Octoljcr 1S68, and was 
crowned on the nth of November lollowing, a ceremony 
ni irked by the innovation of pcimitUng the presence of Euro- 
peans Until his majority m 1873 the government was carried 
on by a regent, the voting king retiring to a Buddhist monastery, 
and later making a tour through India and the Dutch hast 
Indies, an undertaking until then without precedent among tlie 
potentates of eastern Asia He h id no sooner taken the reins of 
power than he gave evidence of h's rctognitiun of thi imporUincc 
of modern culture by abolishing slav erv in bnm H simphfud 
court etiquette, no longer denaandmg, for example, tlv^t I is 
sublets should approach him on hands and knees Still more 
import int, in v a w of the numerous races and creeds included 
among his subjK ts, was the proclamation of liberty of consaence 
1 his was followed bv the erection of schools and hospitals, the 
constriK tion of roa<is and railways, and the further dev elopment 
of the arrnv .md fleet which his father had initiated lo him 
Si im is nulebtc <1 for its standaul euinagc, its postal and telegraph 
service, and tor tlu policing, sanitation ami eRctnc-hghting of 
Bangkok Several of his vons including the crown pimee, wcie 
educated in England, and m the summer of iSg-j he laimself 
visited England, arriving at Portsmouth in his yacht cm the 29*h 
of Julv On the 4th of August ho w is rcetivt d bv Queen t u toil i 
at Osborne After a tour m On it Britain he proceeded to 
Berlin, Brussels, and the Hague and Pa^'s (See iso Siam ) 

CHUMBI VALLEY, a vdlk\ connecting Tibet (q v ) with the 
fiontier of British India Lvmg on the southern slopes of the 
Himakivas at an altitude of about 9500 ft above the sci, the 
valley is wedged in between Bhutan and Sikkim, and does not 
belong geographically but only politically to Iibet This was the 
loutc by winch the British mission of lyaj. adv meed Before the 
date of that expedition the valley had acquired a reputation for 
beautv and fertiUtv , which vv is subsi<iucntl\ found to be only 
compirative m relation to the barrenness of the rest of the 
Dbetan frontier Ihe summer months, though not hot, are 
relaxing and enervating 

CHUNAR, or Chinarghcr, a town and ancient fortress of 
India, in Uae district of Mir/apur, in the United Provinces, 
situated on tlae south bank of the (langes Bop (1901) 9926 
Ihc fort occupies a conspicuous "ite on the summit of an abrupt 
rock winch commands the 11 ver It was it one tune a place of 
great strength, and still contains a nng uine, and is fortified with 
Imtteries In the old (itadcl on the height, the remains of a 
Hindu palace with some interesting carvings indicate the former 
importance of tlae place 1 he town, whu h consists of 01 e or two 
stragglmg streets, contains a handsome English church Chunar 
IS first mentioned m the i6th century, when in posses?jpn of Sing 
foanpore In i ^30 it became the residence of Shere Shah the 
Afghan, and forty-five years later was recovered bv the emperor 
Akbar after sustaining a siege of six months It fell into the 
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hands of the English under General Carnac m 1763 after a 
prolonged resistance which caused considerable loss to the 
issailants A treaty with the nawab of Oudh was signed 
here by Warren Hastings on behalf of the East India Company 
in September 1781 

CHUNCHO, a tribe of South American Indians, living in the 
forests east of Cuzco, central Peru They are a fierce and savage 
people who have preserved their independence They are said to 
be akin to thtir neighbours the Antis They dwell in communal 
houses, and live chiefly by hunting Chuncho has also been used 
to describe one of three aboriginal stocks of Peru, the others being 
Quichua and Aymara 

CH'UNGKTNG, a city in the province of Szech'uen, China, 
on the left bank of the Yangtsze, at its point of junction with 
the Kialing, in 29° 33' N , and 107° 2' h It is surrounded by a 
crenelated stone viall, which is 5 m in circumference and is 
pierced by nine gates It is the commercial centre for the trade, 
not only of Szech'uen, but of all south-western China The one 
highway between Szech'uen and the eastern provinces is the 
Vangtsze river route, as owing to the mountainous nature of 
the intervening country land transit is almost impracticable 
The import trade brought up by large junks from Ich'ang, and 
consisting of cotton cloth, yarn, metals and foreign manufactures, 
centres here, and is distributed by a class of smaller vessels up 
the various rivers of the provinces Native produce, such as 
yellow silk, white wax, hides, rhubarb, musk and opium, is here 
collected and repacked for conveyance to Hankow, Shanghai 
or other parts of the empire Ihe cit\ was opened to foreign 
trade by convention with the British government m 1891, with 
the proviso, however, that foreign steamers should not be at 
liberty to trade there until Chinese-owned steamers had succeeded 
m ascending the river This restriction was abolished by the 
Japanese treaty of 1895, which declared Chungk'mg open on 
the same terms as other ports After that date the problem of 
steam navigation on the section of the river between Ich'ang 
and Chungk'mg occupied attention By 1907 a small steamer 
had betn navigated up the rapids, but it remained a question 
how far steam navigation could be made a practical success 
The trade was carried on by native craft, hauled up against the 
stiength of the current in the worst places by a Ime of trackers 
on the bank The ^reat rise in the river dunng the summer 
months, at Chungking ordmanlv 70 ft and occasionally as 
much as 96 ft , added to the difficulties The population of 
Chungk'mg, including the citv of Kiangpei on the opposite 
bank of the Kiahng river, is about 300,000 The fo’-eign residents 
are very few In 1898 the value of the trade passing through 
the maritime customs was £2,6x4 000, and m 1 904 4,2 14,568, of 
which imports counted for £2 64 \ 777 anti exports for £i,<^6<),^x)i 

CHUPATTY, an Anglo-Indian term for an unleavened cake 
of bread The word represents the Hindustani chapalt, and is 
applied to the usual form of native bread, the staple food of 
upper India The chupatty is generally made of coarse wheaten 
flour, patted flat with the hand, and baked upon a griddle In 
the troubled times that preceded the mutiny of 1857 chupatties 
were circulated from village to village throughout India, 
ippartntly as a token of discontent , 

CHUPRIY A (sometimes written Ttuprtta , Croatian Ctt/>n;a), 
the capital of the Morav a department of Servia, on the railway 
from Belgrade to Nish, and on the right bank of the Morava, 
which IS navigable up to this point by small sailing-vessels 
Pop (1900) about 6000 Some of the finest Servian cattle are 
bred in the neighbouring lowlands, and the town has a consider- 
able trade m plums and other farm-produce A light railway, 
leading to several important collieries, runs for 13 m through 
the beech-forests and mountains on the east Cloth is woven 
at Parachm, 5ms, and Yagodma, 8 m W by N , ls an im- 
portant market town Among the foothills of the Golubinye 
Range, 7 m E N E , is the 14th-century Ravanitsa monastery, 
with a ruined fort and an old church — their walls and frescoes 
pitted by Turkish bullets There is a legend that here the 
Servian tsar Lazar (1374-1389) was visited by an angel, who 
bade him choose between an earthly and a heavenly crown In 


accordance with his choice, Lazar fell fighting at Kossovo, and 
was buried at Ravanitsa , his body being afterwards transferred, 
through fear of the Turks, to another Ravanitsa, in eastern 
Slavonia His crucifix is treasured among the monastic archives, 
which also contain a charter signed by Peter the Great of Russia 
(1672-1725) Manasia (Manasiya), the still more celebrated 
foundation of Stephen, the son and successor of Lazar, lies 12 m 
N of Ravanitsa Built in a cleft among the hills which line the 
river Resav a, an affluent of the Morava, this monastery is enclosed 
in a fortress, whose square towers, and curtain without loopholes 
or battlements, remain largely intact Within the curtain stand 
the monastic buildings, a large garden and a cruciform chapel, 
with many curious old stone carvings, half hidden beneath 
whitewash Numerous gifts from the Russian court, such as 
gospels lettered m gold and silver relief, or jewelled crucifixes, are 
preserved on the spot , but the valuable library was removed, 
in the 15th century, to Mount Athos 

CHUQUISACA, a department of S h Bolivia, bounded N 
by Cochabamba and Santa Cruz, E by Santa Cruz and Brazil, 
S by larija, and W by Potosi It lies partly upon the eastern 
plateau of Bolivia and partly upon the great plains of the upper 
I a Plata basin , area, 26,418 sq m The Pikomayo, a large 
tributary of the Paiaguay, crosses N W to S F the western part 
of the department Ihe climate of the lowlands is hot, humid 
and unhealthv, but that of the plate lu is salubrious, though 
subject to greater extremes in tempemture and rainfall The 
seasons are sharply divided into wet and dr), the eastern plains 
becoming great lagoons during the wet season, and parched 
deserts during the dry The mineral resources are important, 
but are less developed than those of Potosi and Oruro Grazing 
IS the principal industry of the plains, and cattle, sheep, goats 
and llamas are raised and cereals grown in the fertile valleys of 
the plateau Three rough highwa>s connect the department 
with Its neighbours on the N and W , and pack animals are the 
common means of transporting merchandise ihe population 
was estimated at 204,434 in 1900, and is largely composed of 
Indians and metltzo^ The plateau Indians are generally A) maras, 
but on the eastern plains there are considerable settlements of 
parti) civilized Chiriguanos, of (luarani origin 'Ihe depart- 
ment is divided into four provinces, the greater part of the 
lowlands being unsettled and without effeetivo political 
organization Its principal towns are Sucre, Camargo, Padilla 
and Yotala 

CHURCH, FREDERICK EDWIN (1826-1900), American 
landscape painter, was born at llartfoid, Connecticut, on the 4tli 
of May 1826 He was a pupil of Ihomas Cole at Catskill, New 
York, where his first pictures were painted Developing unusual 
technical dexterity. Church from the beginning sought for his 
themes such marvels of nature as Niagara Falls, the Andes, and 
tropical forests — he visited South America m 1853 and 1857, — 
volcanoes m eruption, and icebergs, the beauties of which he 
portra)ed with grt it skill in the management of light, colour, and 
the phenomena of rainliow, mist and sunset, rendering these 
plausible and effectivt In their time these paintings awoke thi 
wildest admiration and sold for extiavagant prices, collectors in 
the United States and m Europe eagerly seeking them, though 
their vogue has now passed away In 1849 Church was made a 
member of the National Academ) of Design His “ Great Fall at 
Niagara ” (1857) is m the Corcoran Art Gallery, Washington, 
D C , and a large “Twilight ” is in the Walters Gallery, Baltimore, 
Maryland Among his other canvases are “ Andes of Ecuador ” 
(1855), “ Heart of the Andes ” (1859), “ Cotopaxi ” (1862), 
“Jerusalem” (1870), and “Morning in the Tropics” (1877) 
He died on the 7th of April 1900, at his house on the Iludson 
river above New York City, where he had lived and worked for 
many years He was the most prominent member of the so- 
called “ Hudson River School ” of American artists 

CHURCH, GEORGE EARL (1835-1910), American geographer, 
was born in New Bedford, Massachusetts, on the 7th of December 
1835 He was educated as a civil engineer, and was earl) 
engaged on the Hoosac Tunnel In 1838 he joined an exploring 
expedition to South America During the American C iv il War he 
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served (1862-1865) m the Army of the Potomac, rising to the 
command of a brigade and the rank of colonel , and in 1866-1867 
he was war correspondent of the New York Herald in Mexico 
He explored the Amazon (1868-1879), and gradually became the 
leading authority on that region of South America, being 
appointed United Stales commissioner to n port on Ecuador m 
1880, and visiting Costa Rica in 1895 to report on its debt and 
railways He wrote extensively on South and Central American 
geography, and became a vice-president of the Royal Geographical 
Society (London), and in 1898 president of the geographical 
se( tion of the British Association 
CHURCH, SIR RICHARD (1784-1873), British military officer 
and general m the Greek armv, was the son of a Quaker, Matthew 
Church of Cork He was born in 1784, and at the age of sixteen 
ran away from home and enlisted in the army For this violation 
of Its principles he was disowned by the Societ)' of hricnds, but 
his father bought him a commission, dated the 3rd of July 1800, 
in the 13th (Somersetshire) Light Infantry He ser\cd in the 
demonstration against herrol, and in the expedition to Fgypt 
under Sir Ralph Abercromby in 1801 After the expulsion of the 
French from Fgypt he returned home, Imt came back to the 
Mediterranean in 1805 among the troops sent to defend the 
island of Sicily He accompanied the expedition which landed in 
( alabna, and fought a successful battle against the P'renth at 
Maida on the 6th of July 1806 Church ^^as present on this 
occasion as captain of a recently raised company of Corsictn 
Rangers His zeal attracted the notice of his superiors, and he 
hacl begun to show his capacity for managing and drilling foreign 
levies Ills Corsicvns formed part of the garrison of ( apn from 
October 1806 till the island was taken by an expedition directed 
against it by Murat, in September 1808, at the ver\ beginning of 
his reign as king of Naples Church, who had distinguished 
himself in the defence, returned to Malti efUr the capitulation 
In the summer of 1809 he sailed with the expedition sent to 
occupy the Ionian Islands Here he increased the reputation he 
had already gained bv forming a Greek regiment m h nglish pay 
It includecl many of the men who were afterwards among the 
leaders of the Greeks m the War of Independence Chureh 
commanded this regiment at the taking of Santa Maura, on which 
occasion his left arm was shattered by a bullet During his slow 
recovery he travelled m northern Greece, and Macedonia, and to 
Constantinople In the years of the fall of Napoleon (1813 and 
1814) he was present as i nglish military representative with the 
Austrian troops until the campaign which terminated m the 
expulsion of Mur it from Naples He drew up a report on the 
Ionian Islands for the congress of Vienna, in which he argued m 
support, not only of the retention of the islinds uncler the 
British flag, but of the permanent occupation by Great Britain of 
Parga and of other formerly Venetian coast towns on the main- 
land, then in the possession of Ah Pasha of lannina 1 he peace 
and the dishindmg of his Greek regiment left him without 
employment, though his reputation was high at the war office, and 
his services were recognized by the grant of a companionship of 
the Bath In 1817 he entered the service of King Ferdinand of 
Naples as lieutenant-general, with a commission to suppress the 
brigandage then rampant in Apulia Ample powers were given 
him, and he attained a full measure of success In 1820 he was 
appointed governor of Palermo and commander-in-chief of the 
troops in Sicily The revolution which broke out in that year 
led to the termination of his services in Naples He escaped from 
violence in Sicily with some difficulty At Naples he was im- 
prisoned and put on his trnl by the government, but was 
acquitted and released in January 1821 , ancl King George IV con- 
ferred on him a knight commandership of the Hanoverian order 
The rising of the Greeks against the lurks, which began at this 
time, had his full sympathy from the first But for some years he 
had to act only as the friend of the insurgents in England In 
1827 he took the honourable but unfortunate step of accepting 
the commandcrship-in-chief of the Greek army At the point of 
anarchy and indiscipline to which they had now fallen, the 
Greeks could no longer form an efficient army, and could look for 
salvation only to foreign intervention Sir Richird Church who 


landed m March, was sworn “ archistrategos ” on the 15th of 
April 1827 But he could not secure loyal co-operation or 
obedience The rout of his army in an attempt to relieve the 
acropolis of Athens, then besieged by the Turks, proved that it 
was incapable of conducting regular operations The acropolis 
capitulated, and Sir Richard turned to partisan warfare in 
western Greece Here his activity had beneficial results, for it 
led to a rectification in 1832, in a sense favouralile to Greece, of 
the frontier drawn by the powers m 1830 (sec his Observaltotis 
on an Eligible Line of 1 roniter for Greece, Ixindon, 1H30) Church 
had, however, surrendered his commission, as a protest against 
the unfriendly government of C^po d Istria, on the 2 5th of August 
1829 He liveel for the rest of his life in (jrecce, was created 
genend of the army m 1854, and died at Athens on the 30th of 
March 1873 Sir Richard Church married in 1826 Plizabcth 
Augusta Wilmot-Horton, who survived him till 1878 

Set bir Jiiihard Chuich, by ‘^tvnUj 1 oole (Ixinelon, 1890), 

Sif Richard Chinch in Italy and ( rme, by 1 AI Church (rdinburgh, 
1895), based on family pipers Italian version, Ihtganta^qio e 
soiietd segrete nelle Puglit , iSjy-iS:>S ex' cute rl unde i the direction 
of ( irlo I ac iita appeared it I lore nee in 189/) The MS Corre- 
spondence and Papers of Sir Bichirej Church m 2<i vols , nov in 
the British Museum / \dd MSS ^(154^-30571) contain invaluable 
m itenal lor the history of the W ir ol (>reti Indepenelenct , in 
eluding a nirrative of the war eiunng Chinch s tenure of the 
comm ind, whieh corrects many errors m the pubhshed accenmts ind 
uccessfullv vindicates Chureh s reput ition against the strictares of 
I inlay, Menelelssohn-Bartholdv, and other historians of the war 
(see Cam Mod Hist x p 804) (D H ) 

CHURCH, RICHARD WILLIAM (1813 1800), English divine, 
sonof JohnDearmanthurch brother of Sir Rie hard Chureh (91 <’ ), 
a merchant, was born at Lisbon on the 2 5tli of April 1815, 
his earlv years being mostly spent at Tlorence After his 
fathers eleath in 1828 be was sent to a sehonl of a pronounceel 
evangeheal t) pe at Kedhnds, Bristol, and went m 1833 to 
Wadham College, Oxford, then an evingelieal college He took 
lirst-diss heineiurs in 1836, and in 1838 was elected fellow eif 
Oriel One of his eemtcmporaries, Richard Mitchell, commenting 
on this election, saiel ‘ There is such a moral beauty about 
Church that they could not help taking him He was appointed 
tutor of Oriel in 1839, and was ord lined the sime > car lie was 
an intimate friend of J H Newman at this period, and closely 
illied to the Irictarian paity In 1S41 No 90 of Traits for the 
Times appeared, and ( hurch resigned his tutorship In 1844- 
1845 he was junior proctor, and 111 that t xpacitv , m concert with 
his senior colleague, v etoed a proposal to censure 1 r irtqo pubhclv 
In 1846 Church, with others, started The Guardian newspaper, 
and he w is an earlj contributor to Iht Saturday Rtrtew In 
1850 he became engaged to Miss H P' Bennett, of a Somerset- 
shire family, a niece of Cieorge Mobcrly, bishop of Silisburv 
After again holding the tutorship of Oriel, he accepted in 1S52 
the smill living of tVhatIcy m Somersetshire, near PTome, and 
was married m the following )car He was vi diligent pirish 
priest and a serious student, and contributed 1 irgel) to current 
literature In 1869 he refused a cinonry at \\orcester, but in 
1871 he accepted, most reluetantlv' (calling it ‘ a sacrifice en 
pure perle ’ ), the deanery of St Paul s, to which he v\ as nomin ited 
by W F Ciladstone 

His task iis dean w as a complicated one It w as ( i ) the restora- 
tion of the cathedral , (2) the idjustmcnt of the question of the 
cathedral revenues with the Ecclesi istical Commissioners, (3) 
the reorganization of a conservative cathedral staff witli 
anomalous vested rights He descrilied the intention of his 
appointment to be “ that St Paul s should w iken up from its 
long slumber ” The first v e cr that he spent at St Paul s was, 
writes one of his friends, one of ‘ misery ’ for a man who lov eel 
study and quiet and the country, and hated official pomp 
and financial business and ceremonious appearances But he 
performed his difficult and uncongenial task with almost in- 
credible success, and is said never to have made an enemy or a 
mistake The dean w is distinguished for uniting in a singular 
degree the virtues of austerity and svmpathy He was pre- 
eminently endowed with the faculty of judgment, characterized 
bv Canon Scott Holland as the gift of ‘ high and fine and sane 
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and robust decision ” Though of unimpressive stature, he had 
a sti^ong magnetic influence over all brought into contact with 
him, and though of a naturally gentle temperament, he never 
hesitated to express, censure if he was convinced it was deserved 
In the pulpit the voice of the dean was deliberately monotonous, 
ind he employed no adventitious gesture He mav be described 
as i High Churchman, but of an essentially rational tvpe, and 
with an enthusiasm for religious liberty that made it impossible 
for him to sympathize with anv unbalanced or inconsiderate 
demhiids for deference to authority He said of the Church of 
England thit then was“ no more glorious church in Chri^iten- 
dom than this inconsistent Fngli*?!! Church” The dean often 
medititcd resigning his office, though his reputation as an 
ecclesiastic il t>t itesman stood so high that he was regarded m 
1882 as a possible successor to Archoishop Fait But his heilth 
and mode of life made it out of the question In 18S8 his only 
son died , his oivn health dec lined, and he appeared for the last 
time m public it the funeral 0^ ( anon T iddon in 1800 dying on 
i^tli Decemlocr 1890, at Dover He was buried at Whatley 

Ihe dean’s chief published works arc a Life of St Anselm 
(1870), the lives of 5/)e«5er( 1879) and Borow (1884) in Macmillan s 
“ Iflen of Letters ’ sc"’cs, an Essay on Dante (1878), The Oxford 
Movimcnt (1891), together with nian^ other volumes of cssa\s 
and sermons A collection of his journalistic articles was 
published in 1897 as Oreasinual Papers In these writings he 
exhibits a great grasp of price iples, an accurate mastery of detail, 
and the 5 lire fuMon of intelligent sympathy and dispassionate 
judgment that appeared m his handling of business His style 
IS lucid, and has the charm of austerity He stated that hc‘ had 
never studied stjle per tp, but that he had aiquired it bv the 
exerc ise of translation from classical 1 mguages , that h w itched 
against the temptation of using unreal and fine words , that he 
employed care in his choice of verbs rather than in his use of 
adjectives, and that he fought against sclf-mdulgcnce in writing 
just as he did m daily life His sermons have the same quality 
of sclf-rcstraint His private letters are fresh and simple, and 
contain many unaffected epigrams , in writing of religious 
subjects he resolutely avoided dogmatism without evt.r sacrificing 
precision The dean was a man of genius, w'hose moral irtamless- 
ness and instinctive fire were indicated rather than revealed 
by his writings 

See I ifo and Lelfeit of Dean Church, b\ his daughter M C Church 
(iSos) memoir by II C Beeching m Dut Nat JStog and D C 
I athbury, Dean Chinch (1007) (A C Bt ) 

CHURCH (according to most authorities derived from the fir 
Kx putK^tv [8fo/y<i], “the lord’s [house],” and common to many 
Teutonic, hhvomc and otlur languages under various forms- - 
Scottish Gcr A/rcAc, Swed kirka,D^.x\ A-rrAc, Russ iserkov, 
Bulg cerken’a, Czech cirket', Finn ktrkko, &c ), a word originally 
applied to the building used for Christian worship, and subse- 
quently extendi d to the Christum commiinit> (ecrlesta) itstlf 
Similarly the Greek word ecclc<na (eM^Arpio), “assembly,” was 
\cr\ early transferred from the community to the building, and 
is used in both senses, especially in the modem Romance and 
(ebic languages (eg Fr Welsh eghvys, \c ) 

1 Church lr< hitec'urp — \ rom the strutly architectural 
point of view the subject of church building, inclmhng the 
development of the various styles and the essential features of 
the construction and arrangement of churches, is dealt with 
elsewhere (sec ARciimx TURK Abbfv , Basilica) It is how- 
ever, impossible to understand the development of church 
architecture without realizing its intim ite connexion with th it of 
the doctrine, organization and ritual of the Christian Church as a 
religious commOnity, and a brief sketch of this connexion may be 
given here by way of introduction to the n.ore tecbnii al treatment 
of the Subject In general it may be said of church architecture, 
more truly than of iny other, that artistically it is “ frozen 
music ” It IS true that at all times churches have been put to 
secular uses, in periods of unrest, as among the Nestorian 
Christians now, they were sometimes built to serve at need as 
fortresses , then* towers were used for beacons, their naves for 
meetings on secular affairs But as a rule, and especially in the 


great periods of church architecture, their builders werb un- 
trammelled by any utilitarian considerations , they built for the 
glory of God, for their own glory perliaps, m honour of the saints, 
and their wbrk, where it survives, is (as it w ere) a petrification of 
their beliefs and ideals I his is, of course, more true of the 
middle ages than of the times that preceded and follow ed them , 
the ( hurch under the Romar empire hardly as yet realized the 
possibilities of “ sermons m stones,” and took over, with little 
change, the model of the secular and religious buildings of pagan 
Rome , the Renaissance, essentially a neo-pagan movement, 
introduced disturbing factors from outside, and, though develop- 
ing a style very characteristic of the age that produced it, 
started that archaeological movement which has tended in 
modern times to substitute mere imitations of old mcxlels for any 
attempt to express m church architecture the religious spirit of 
the ige 

The earlust tvpe of Christian Church, out of which the others 
developed, was the basilica The Church, emerging in the 4th 
century into imperial favour, and established as part of the 
organization of the Roman empire, simplv adapted that type of 
secular ofhdil building which she found convenient for her 
purposes Ihe clergy, now Rom in officials, vested in the robes 
of the civil digniiaries (see Vestments), took Ihcir scats in the 
apse of the basilica where the magistrates were wont to sit, m 
front of them the holy tahle, faring the congregation The 
cancelli, the lattice or bar, which m the civil tribunal had divided 
the court from the litigants and the pu’ulic, now served to separate 
clergy and laity This arrangement still survives in some of the 
ancient churches of Rome, it has been revived m many 
Protestant places of worship It symbolized principally an 
official distinction , but with the theocratizmg of the empire in 
the East and its decay m the West the accentuation of the mystic 
powers of the clergy led to a more complete separation from the 
laity, a tendency which left its mark on the arrangements of the 
churches In the East the cancelh, under the influence possibly 
of the ritual of the Jewish temple, developed into the uonosiasis, 
the screen of holy pictures, behind the closed doors of which the 
supreme act of the eucharistic mystery is hidden from the lay 
people In the West the high altar was mov ed to the east end 
(the presbytenurn) with a space before it for the assisting dt^acons 
and subdeacons (the chancel proper) railed off as a spot peculiarly 
holy (now usually called the sanctuary), between this and the 
nave, where the laity were, was the choir, with seats for the 
clergy on either side 'I he whole of this space (sanctuary and 
choii) came to be known as the ” ehincel ” Ihis was divided 
from the nave, sometimes by an arch forinnig part of the stiuctuie 
of the building, sometimes by a screen, or by steps, sometimes by 
all three (see Chancel) Ihe division of churches into chancel 
and nave, the outcome of the sacramental and sacerdotal spirit of 
the Catholic Church, may be taken as generally ty pical of church 
construction m the medieval V/est, though there were exceptions 
eg the round churches of the 1cm plars 1 here were, however, 
further changes, the result partlv of doctrinal developments, 
partly of that passion for symbolism which by the i3lh century 
had completed the evolution of the Catholic ritual Transepts 
were addcvl, to give to the ground-plan of the building the 
figure of the cross The insistence on the unique efficacy of the 
sacrifice of the altar led to the multiplication of masses, and so of 
altars, which were placed in the transepts or aisles or in chapels, 
dedicated to the saints whose relics they enshrined The chief of 
these subSKliary chape L, that of the Blessed Virgin (or Lady 
chapel), behind the high altar, was often of large si/e Finally , 
for the convenience of pnxcssions, the nave and chancel aisles 
were carried round behind the high altar as ambulatories 

The Romanesque churches still reminiscent of antique models, 
had pfeserv'ed all the simplicity of the ancient basilicas with 
much more than their grandeur , but the taste for religious 
symbolism which culminated in the 13th century, and the 
imaginative genius of the northern peoples, transformed them 
into the marvellous dreams in stone of the “ Gothic ” period 
Churches now became, in form and decoration, epitomes of the 
Christian scheme of salvation as the middle ages understood it 
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In the plan of the buildings and their decoration everything still 
remained subordinate to the high altar , but though on this and 
Its surroundings ornament was most lavishly expended, the 
clmrtJies — wherever wealth permitted — were covered withm and 
without with sculpture or painting scenes from the Old and 
New Testaments, from the lives of sauits, even from every-day 
life , figures of the Almighty, of Christ, of the Virgin Mother, of 
apostles, saints, confessors , pictures of the joys of heaven and 
the torments of hell , and outside, grimacing from every angle, 
demons and goblins, amusing enough to as but terrible to the age 
that set them there, visilile embodiments of the evil spirits driven 
from witlim the sacred building by the efficacy of the holy rites 

In considering the ongins of medieval churches, moreover, it 
must be borne in mind that as a general rule their builders were 
not actuated by the motives usual in modern times, at least 
among Protestants The size of churches was not determined 
by the needs of population but by the piety and wealth of the 
founders , and the same applus to their number Often tlvy 
were founded as acts of propitiation of the Almighty or of the 
saints, and the greater their size and splendour the more effective 
they were hehl to lie for their purpose Local rivalrv, too, 
played a large ptrl, one wealthy abbey building “against” 
another, much m the same way as modem business houses 
endeavour to outshine each other in the magnificence of their 
buildings Of all the mixed motives that went to the evolution 
of church architecture m the middle ages, this nvahy in ostenta- 
tion was probably the most fertile in the crcition of new forms 
A volume might be written on the economic eflfei ts of this locking 
up of vist capital in unproductive huiklings In Catholic 
countries (notably m Ireland) gieat churches are still built out 
of the savings of a poverty-stricken peasantry , and from this 
point of view the destruction of churches m the ifith century 
was probably a lieneht to the world Tins, however, is i con- 
sideration iltogether alien to the C hristian spirit, the aspiration 
of which is to lay up treasures not on earth but in lu aven 

Ihe Reformation was a fateful epoch in the historv of (fuirch 
archiU ( turc The substitution of the llilile for the Mass destro) cd 
the ratson d'Sire of churches as the middle ages h ad made them 
Pictures and stones, carved or painted, seemed no longer 
necessary now th it the open Bible was in the hands of the t ommon 
people , they had been too often pro-tituted, moreover, to 
idolatrous uses, — ^and “ idolitry ” was the worst of blasphemies 
to the re-discovert rs of the Old Testament Save m some parts 
of Germany, where the influence of Luther saved the chunhes 
from wreck, an iconoclastic wave spread over the greater part 
of Western Lurojie, wherever the “new religion” prevailed, 
everywhere churches were cleared of images and reduced to the 
state of those described by William Harrison in his Desert pitm 
of Erti^land {i^To), only the “ pictures in glass l>eing suffered 
m some eases to survive for a while “ bv reason of the extreme 
cost of replacing them ” The strue tun s of the churches, however, 
remained , and these, even in countries which departed furthest 
from the Catholic svstem, served in some measure to keep its 
tradition alive Protestantism has, indeed, produced a distuictive 
church architcvture, te the conventicle type, favoured more 
especially by the so-called “ Free Churches ” Its distinctive 
fevtures ire pulpit and auditorium, and it is symbolical of the 
complete equality of ministers and congregation In gintral, 
however, Protestant builders have been content to preserve or 
to adapt the tradition il models It would be interesting m this 
connexion to trace the reverse effect of church architecture upon 
church doctiine In England, for instance, the ihanccls were 
for the most part disused atter the Reformation (see Harrison, 
op at ), but presently they e xme into use again, and on the 
C atholie revivril m the Church of England in the iqth century 
»t lb certain that the medieval churches exercised an influence 
In giving a sense of fitness, which might otherwise have been 
lacking, xo the restoration of medieval ritual A similar tendency 
has of late years been displayed m the Established Church of 
bcctland 

Churches, as the outcome of the organization of the Catholic 
Church, are divided into clxsses as “ cathedral,” “ conventuil ” 


and “collegiate,” “parochial” and “district” dxurches It 
must be noted, however, that the term cathedral {q v ), ecclesi- 
astically applicable to any church which happens to Ixe a bishop s 
see, architecturally connotes a certain size and dignitv, and is 
sometimes applied to churches which have never luen, or have 
long ceased to be, bishop’s seats (W A P) 

2 Ihe Reliqtous Communitv —\n the sense of Christian 
community (crr/i-v/a) the word ‘ Church ’ is applied in a narrow 
sense to any one of the numerous separate organizations into 
which Christendom is divided (eg Roman Catholic ( hurch. 
Orthodox Eastern Church, Church of hngland, Evangelical 
[Lutheran] Church)— these are dealt with under their several 
headings — and in a comp’^ehen'^u r sense (with which we arc now 
concerned) to the gcmral bodv of ill those “ who profess and 
call themselves Christians” Religion, according to the old 
definition, is the bond which binds the soul of man to God ^ 
Jt negins as the rc! ition of a trilic to its (aid Personal religious 
(onviction grows out of the tribal (corporate) relipious bond 
Hut the social instinct is stroncr Men owninp the same religious 
convictions will naturally dr iw fogi ther into some =ort of associa- 
tion Using the word religion to cover all the imperfect ways 
m which men have felt after (kmI, we note that in everv lasc 
men hxvt found the need alike of a tcac’aer and of fellowship 
Thus the idea of a church ns ‘ tlie pill r and ground of the truth ’ 
(i Fim III 15) corresponds to some of thf primarv needs of man 
Even at Stonehenge, the oldest relic of prehistoric religion m 
England, where we picture m imagination the worship of the 
rising sun nature worshij) degr idrd to a horrible depth hv human 
saenfifo, we find struggling for expression iht iriia of a corporate 
religious life I'rom all the lower livcls where superstition and 
cruelty reign, from the depths of h ir inspired bv felu hism we 
look on to the higher level of Judxism as the progressn c rchgxon 
of the old world This dots not mtxn that we shut our eves to 
the ideils of Greik philosophers, with whom moralitv was 
constantly outgrowing religion “ Ihe vision of an ide il state 
whuh the master-mind of Plato contemplated, hut thought too 
good t V er to become true in ictual realization is fi 11 of aspiratioas 
which the (-hiistian ( hurch ( I urns to satisfs I he problems of 
the relations of the life of the State and the life of the individual 
whuh Aristotle ever suggc-its and never solves, arc problems 
with which the Christian Church has at least attempted to 
deal ” 2 

hrom the ht ginning of the historv of the Jewish race the idea 
that the world is a kingdom under the rule of God began to find 
expression The conception of Israel xs “ a kingdom of priests 
and an holv nation ’ (Fxod xix 6) bore witness to it Ihc idea 
of kingship from the first was that of a ruler representmg God 
As time went on and tven the dvnastv of David failed in the 
persons of unworthy represent.xtn cs to maintain this ideal both 
psalmists and prophets taught the picopk to look bevond the 
earthly kingdom to the spiritual kingdom of which it was a type 
Hut even Isaiah tended to thinl of the spiritual life ind worship 
of tlie nation as a department of political organization onh , 
controlled by the king and his prince ^ It was reserved for 
Jeremi ih in the dxrkest da\ s of his life, to build up the ideal of a 
spiritual society which should weld Israel together, to proclaim a 
new covenant (xxxi 31-14) which Jehovah would make with 
Israel wnen representatives ot the prevnouslv exiled ten tribes 
should return with the exiles of Jud ih This propheev is 
instinct wnth the growing sense of the personal responsibility of 
individual men brought into communion with God Ihe 
religion of Israel from this lime of the captivity ceased to be a 
merely natioival religion connected with fvirticular forms of 
sacrifice m a p>ai ticiil.ar land 1 he sv nagogues w hich traced their 
origin to the time of E/ekvel when the sacrificial cultus w \s 
impossible, extended this ideal v et further. During the centunes 
preceding the birth of Christ there grew up an apocalyptic 
literature which regarded as a pnmarv truth the conception of a 

* T^actantnis Inst Div iv 28 • \inculo pictatis obstricti Plo 
rehgati sumus unde ipsa rv hsxio nomcn acet pit 1 he etymology may 
be wrong, but this is the popular sinst of the word 

* Darwtll Stom, The Chtisttan Church, p iS 
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kingdom of righteousness ruled over by a present God The 
oreachmg of John the Baptist was thus in sympathy with the 
ideals of his generation, though the sternness of the repentance 
which he set forth as the necessary preparation for entrance into 
the new kingdom of heaven, which was to be made visible on 
earth, was not k ss repugnant to the men of his dav than of later 
times Christ’s own teaching and that of his disciples began with 
the proclamation of the kingdom of God (or of heaven) (Luke iv 
43, viii I, ix 2 , Matt X 7) That he mtended it to find 
outward expression in a visible society appears from the careful 
way in which he trained the apostles 10 become leaders hereafter, 
crowning that work by the institution of the sacraments of 
baptism and the Lucharist “ It was not from accident or for 
convenience that Christ formed a society ” ^ His parables even 
more than his sermons reveal the principles of his endeavour 
But he seldom used the word eccle<!ta, church, which became the 
unncrsal designation of his society 

Vll the more emphatic is ( hrist s use of the term ecclesta upon 
the distinct advance in faith made by the apostles when bt Peter 
as their spokesman confessed him to be “ the Christ, the Son of 
the living God ” (Matt xvi 16) Instantly came the reply, “ I 
say unto thee, that thou art Pc/ro? (rock man), and on this Petra 
(rock) I will build my ecclesta (chinch), and the gates of Hades 
shall not prevail against it ’ On the rock of a human character, 
ennobled by faith in his divine bonship, he could raise the church 
of the future, which should be at the same time continuous with 
the old, new in spiritual power, one m worship and in work 

To the Jew the word ecclata as used in the Septuagint suggested 
the assembly of the congregation of Israel To a Greek it 
suggested the assemblv of freeborn citucns m a city state 
\Vithout ceasing to be the congregation of Jehovah, it would 
claim for itself all the hopes of an ideal state over which Greek 
philosophers had sighed in vain 

Opinions differ upon the question whether the apostles were 
chosen as representatives of the ecclena to be founded (Hort) or 
as men fitted to become its duly authorized teachers and leaclcrs 
from the beginning (Stone) But as Mr Stone well puts it, “ It 
would not be a necessary inference [from Dr Hort’s opinion] that 
there ought to be no ministry 111 the Christian Church ’ ^ 

At first the church was limited to the Christian believers in the 
citv of Jerusali m, then by persecution their company was broken 
up, and since those who were scattered went everywhere 
preaching the word, the conception was enlarged to include all 
“ of the way ” (Acts ix 2) in the Holv Land A new epoch 
began from the return of St Paul and bt Barnabas to Antioch 
liter their first missionary journc> , when thev called together the 
church and nai rated their experiences, and told how ‘ God had 
opened to the Gentiles the door of faith ” (Acts xiv 27) Hitherto 
the term Church had been “ ideally conterminous ’ with the 
Jewish Chun h Now it was to contain members who had never 
in any sense belonged to the Jewish Church Ihus the way was 
opened for new developments and for illimitable extension 
St Paul, in his address to the elders at Ephesus (Acts xx 28), 
adapted the works of P^- Ixxiv 2, “ Remember thy congregation, 1 
which thou hast purchased of old,” claiming for the ( hnstian ' 
ccrlcsia the title of God s ancient ecclesta But he never, how- | 
ever fiercely opposed by Judiizers, set a new ecdena of Christ in 
opposition to the old We wait, however, for the Epistles of his 
eaptivity at Rome to find the full meaning of the idea of the 
church dawning upon his imagination “ Here at least, for the 
first time m the Aets and Epistles, we have the ecclesta spoken of 
m the sense of the one universal ecclesta and it comes more from 
the theological than from the historical side , t e less from the 
actual circumstances of the actual Christian communities than 
from a dev c lopment of thoughts respecting the place and office of 
the Son of God His headship was felt to involv e the unity of all 
those who were united to him ’ ® Similar development of the 
idea of the one ecclesta as including all members of all local 

’ rc(eHomo,c(l 5, 87 Cf the interesting comparison between 

Socrates and Chnst 

2 op ett p 2G2 
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ecclestae does not lead St Paul to regard membership of the 
universal church as invisible 

But the mere history of the word ecclesta does not exhaust the 
subject We must take into account not only the idea of the 
visible arfMciZ church, but also the ideal pictured by St Paul m the 
metaphors of the Body (Rom xii 5), the Temple (i Cor 111 
10-15) 3Jid the Bride of Christ (2 Cor xi 2) The actual church 
is always falling short of its profession, but its successive reforma- 
tions witness to the strength of its longing after the beauty of 
holiness 

Membership in the actual chun h is acquired through baptism 
“ in the name of the Tather and of the Son and of the Holy Ghost” 
(Matt xxviii 19) The references in the New d t stamen t to 
baptism “ in the name of Jesus ” (or the Lord Jesus) (Acts 11 
38, viii 16, \ 48, XIX 5 , Rom vi 3 , Gal 111 27), which are 
by some critics taken to refer to a primitive Chnstological 
baptismal formula, seem to refer to the confession made bv the 
baptized, or to the new relationship into which they are brought 
as “ members of Christ ” * Candidates for baptism were exhorted 
to prepare for it by repentance and faith (Acts 11 38) lire 
laying on of hands (Heb vi 2), in the rite called in later times 
confirmation, followed baptism (Acts viii 17) In the modern 
Greek Church it is administered by priests with oil which has 
been consecrated by the bishop, m the Roman Church by the 
bishop himself Such use of the chrism can be traced from the 
2nd century The Anglican Church retains only the Biblical 
sj mbolism of “ the blessing of the hand ’ Presbyterians and 
other Protestant churches have abandoned the use, except the 
Lutherans We need not here trace the historv of ( hnstian 
worship, in daily services (Acts 11 46), or on the Lord s Day 
(Acts XX 7), meeting for the Lord’s Supper (i Cor xi 17-34), or 
for mutual editication in prayer, praise and propheev (i Cor xiv ) 
These things represent the ideal of Christendom In the words of 
an eminent Roman Catholic scholar, Monsignor Duchesne, 
“ Faith unites, theology often separates ” It must be our task to 
summarize the leading ideas of the church in which all Christians 
are agreed 

(o) The first is certainly fellowship with Christ and with the 
brethren The early Christians earnestly believed that tluir 
lift was “ hidden with Christ in God ’ (Col 111 3), and found m 
their union with Christ the lasting and strongest motive of love 
to the bretliren Such fellowship is attributed by St Paul 
pre-eminently to the work of the Holy Spirit (2 Cor xiii 14) 
Its strength is shown in England in the growing readiness of the 
different religious bodies to co-operate m mov ements for the puri- 
fvmg of public morality and for the better observance of Sundav 

(ij The second is unity We have seen how St Paul was led 
on to grasp the conception of one church universal manifested 
m all the local churches Its unity is not purely accidental m 
that individuals have been forced to act together under pre'^sure 
of chance circumstances Noi is the ideal of unity adopted 
simply because experience teat lies that ‘‘union is strength 
Nor is It even based on the philosophical conception of the 
incompleteness of the individual life As Dr Sandav finely 
sa) s, “ If the church is in something more than mere metaphor 
the IBody of Christ, if there is circulating through it a continual 
flow and return of spiritual forces, derived directly from him, if 
the Spirit which animates the Boely is one, then the Body itself 
also must be m essence one It has its centre not on earth but in 
heavenly places, where Christ sitteth at the right hand of God ” * 

(r) Thirdly, there is no question that the Lord intended the 
one fellowship of his saints to be a visible fellowship Ihe idea 
of an invisible church has only commended itself m dark hours 
when men despaired of unity even as an ideal The view of 
Zwingli and (alvin m the i6th century was not by any means 
acceptable to other reformers Luther distinguished between 
the Spiritual Church, whim he identified with the Communion 
of Saints, and the Corporeal Church, the outward marks of which 
are Baptism, Sacrament and Gospel But he regarded them 

* For a full defence of the authenticity of Matt xxvm 19, see 
Riggenbach, Der trinitansche Taufbefehl (Gutersloh, 1903) 

* The Conception of Priesthood,^ 13 
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as different aspects of the same church, and Melanchthon was 
even more explicit ^ the saint punfied m heaven is he who 
struggled with his sins on earth, so is the church triumphant one 
with the church militant In Dr Lindsay’s words, “ it is one of 
the privileges of faith, when strengthened by hope and by love, 
to see the glorious ideal m the somewhat poor material reality 
It was thus that St Paul saw the universal Church of Christ 
made visible m the Christian community of Corinth ” * 

But It IS at this point that we come to the dividing line which 
has been drawn by different conceptions of catholicity Dr 
Lindsay goes on to argue that all insistence on the principle of 
historical continuity, whether urged by members of the Anglican 
or the Roman Catholic Church, as upholders of episcopacy, is a 
deliberate return to the principle of Judaism, which declared 
that no one who was outside the circle of the “ circumcised,” 
no matter how strong his faith nor how the fruits of the Spirit 
were manifest in his life and deeds, could plead “ the security 
of the Divine Covenant ” Without entering into controversy 
It must suffice to point out that, from the point of view of all 
episcopal churches, the ministry of the bishops succeeding the 
ministry of the apostles, however it came to pass, was for fifteen 
centuries accepted as the pledge of unity Ihis principle, how- 
ever, of continuity in ministry, belongs to a different department 
of Christian thought from the sacrament of baptism, which reall\ 
corresponds to the Jewish rites of admission to the covenant 
And It has been an established principle of the undivided church 
since the 3rd century, the bishop of Rome in this case upholding 
against St Cyprian the view which subsequent generations have 
ratified as Catholic truth, that baptism bv whomsoever admin- 
istered is valid if water is used with the right words From this 
point, alas, divergence begins 

{d) The fourth element is authority Probably all Christians 
can agree in the statement that the Christian democracy is also 
a theocracy, that Christ is the source of all authorit\ There 
are three passages in the Gospel which claim notice (1 ) the 
promise to St Peter (Matt xvi rSf), as spokesman for the apostles, 
of the key of the household of God, of power to admit and exclude , 
(11 ) the promise (Matt xviii 15-20) probably given to the Twelve 
regarding offences against the peace of the society, advocating 
exclusion only when brotherly appeals had failed , (111 ) the 
commission of the whole eedesta or of the Christian ministrv 
()ohn XX 22, 2-?) Again the root difference between the 
Presbyterian and Episcopalian conceptions of the church comes 
to light Is the authority of the church manifested in the 
decisions which a local church arriv es at bv a majority of votes, 
or in the decisions of apostles and prophets after taking counsel, 
of the episcopate in later times, ratified bv common consent of 
Christendom ? As has been well said “ the church is prunarilv 
a witness— the strength of its authority lies in the many sides 
from which the witness comes ” It witnesses to the Divine 
Life of Christ as a power of the present and of the future as of 
the past, ministered m the Word and sacraments 

(e) The church is a sacerdotal society St Paul delighted to 
represent it as the “ ideal Israel,” and St John echoes the thought 
m the words of praise (Rev 1 5, 6), “ Unto him that hath loved 
us and made us to be a kingdom, and priests unto his 
God and bather” This idea of the priesthood of the whole 
church has three elements — the divine element, the human 
element and self-sacrifice The promise that Christians should 
be temples of the living God has been fulfilled As Dr Milligan 
has said very well, “ It is not only in things to which we commonly 
confine the word miracle that the Divine appears It mav 
appear not less in the whole tone and spirit of the Church s life, 
in the varied Christian virtues of her members, m the general 
character of their Christian work, and in the grace received bv 
them in the Christian sacraments When that life is exhibited 
as it ought to be, in its distinctively heavenly character, it bears 
witness to the presence of a power in Christian men which no 
mere recollection of a past example, however heroic or beautiful, 

* The ConceMton of Priesthood, p 29 
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can supply The difficulties of exhibiting and maintaining it 
are probably far greater now than they were in the apostolic age , 
and as nothing but a present divine support can enable us to 
overcome these, so, when thev are overcome, a testimony is given 
to the fact that God is with us ” 

But this life IS to be a human life still, to be in touch with all 
that IS noble and of good report in art and literature, keenly 
interested m all the discoveries of science, active m all movements 
of social progress It cannot, however, be denied that to live 
such a life, divine in its powers and human in its sympathies, 
demands daily and hourly self-sacrifice As the author of the 
Imitation of Christ put it long ago, “ There is no living in love 
without pain ” The thought of self-sacrifice has been emphasized 
from the earliest times in the liturgies By a true instinct the 
early Christian writers called widows and orphans the altar of 
God on which the sacrifices of almsgiving arc offered up * Such 
works of chanty, however, represent only one of the channels 
by which sclf-sacnfice is ministered, to which all prayers and 
thanksgiving and instruction of psalms, prophecy and preaching 
contribute Ihus in the Eucharist the offering of the church is 
made one with the offering of the Great High Priest ^ 

All this represents an ideal It suggests in a modern form 
the perpetual paradox of the Christian life wc are what we are 
to be The church is the div me society in which all other religious 
associations are eventually to find their home The prayer, 
“ Thy kingdom come,” embraces all spiritual forces which make 
for righteousness Ihey were acknowledged in Christ’s words, 
“ He that is not against you is for you ” (Luke ix 50) But 
the divisions of Christendom testify to the harm done by undue 
insistence on the claims of the individual to gam scope to extend 
the kingdom in his own wav As m a choir all the resources of 
an individual voice are used to strengthen the general effect, so 
must the individual lose his life that he may find it, witnessing 
by his share m the common serv ice of the church to the ultimate 
unity of knowledge and harmonv of truth 

For the vinous conceptions of the church as an organized body 
sec Church History, sec v, and the artieles on the various 
churches ( \ E B ) 

CHURCH ARMY, an bnghsh religious organization, founded 
in 1882 by the Rev Wilson Garble (afterw irds prebendary of 
St Paul s), who banded together m an orderly army of ‘‘ soldiers 
and “officers a few working men and women, whom he and 
others trained to act as ‘ Church of I'-ngland evangelists ’ 
among the outcasts and criminals of the Westminster slums 
Previous experience had convinced him that the moral condition 
of the lowest classes of the people called for new and aggressive 
action on the part of the Church, and that this work was most 
effectively done by lav men and women of the same class as those 
whom It was desired to touch “ Fv angchstic zeal with Church 
order ’ is the principle of the ( hurch Army, and it is essentiallv a 
working men s and women s mission to working people As the 
work grew a training institution for evangelists was started 111 
Oxford, but soon moved (1886) to London, where, in Bryanstoii 
Street near the Marble An h, the headquarters of the army are 
now established Working men are trained as evangelists, and 
working women as mission sisters, and are supplied to the clergv 
The men evangelists have to pass an examination bv the arch- 
deacon of Middlesex, and are then (since 1896) admitted by the 
bishop of London as “ lav evangelists in the Church , the 
mission sisters must likewise pass an examination by the diocesan 
inspector of schools All Church Army workers (of whom there 
arc over 1800 of one kind and another) an. entirely under the 
control of the incumbent of the parish to whith they are sent 
They never go to a parish unless invited, nor stay when asked to 
go by the parish priest Officers and sisters are paid a limittd 
sum for their services either by the vicar or by voluntary local 
contributions Church Army mission and colportage vans 
circulate throughout the country parishes, if desired, with 
^ The iscension, p 254 

* Polycarp, PAi/ 4, cl 'Itrtulhan, Uvor i 7 
® This teaclung is not confined to Episcopalian writers It lias 
been finely expressed from the Preshvt'nan stand j>omt by Dr 
Milligan, op cit p 265 ff cf Lindsay , p 37 
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Itinerant evangelists, who hold simple missions, without chai^, 
and distribute literature tach van missioner has a clerical 
“ advisej ” Missions are also held in prisons and worichouses, at 
the invitation of the authorities In 1888 (before the similar work 
of the Salvation Army was maugurated) the Church Army 
established labour homes m I ondon and elsewhere, with the 
object of giving a “ fresh start in life ” to the outcast and destitute 
These homes deal with the outcast and destitute in a plain^ 
straightforward way They demand that the persons should 
show a desire for amendment , they subject them to firm 
diBciphne, and give them hard work , they give them decent 
clothes, and strive to wm them to a Christian life The inmates 
earn their board and lodging by piece-work, for which they are 
paid at tlie ( urrent trade rates,, while by a gradually lessening 
scale of work and pay they are stimulated to obtain situations 
for themselves anti given time to seek foi them There are about 
120 homos in London and the provinces, and 56 % of the inmates 
are found to make these the successful beginning of an honest 
self-supporting life The Church Army ha* lodgmg homes, 
employment bureaus, cheap food depots, old clothes department, 
dispensary and a number of other social works Every wmter 
employment is found for a great number of the unemployed in 
special depots among them being the King’s labour lents and 
the Queen’s Labour Relief Depots There ls also an extensive 
emigration system, under which many hundreds (3000 m iqo6) of 
carefully tested men and families, of good character, chiefly of 
the unemployed class, are placed m permanent employment m 
Canada through the agency of the local clergy. The whole of the 
work 13 done in loyal subordination to the diocesan and paroclual 
organization of the Church of England. 

See E cigar Rowans, H' tlson CarUle a-nd the Church irmy 
CHURCH CONGRESS, an annual meeting of members of the 
Church of England, lay and clerical, to disaiss matters rchgioua,^ 
moral’ or social, m which the church is interested. It has no 
legislative authority, and there is no voting on the questions 
discussed The first congress was held in 1861 m the hall of 
King’s ( ollege, Cambridge, and w is the outcome of the revival of 
convocation in 18^2 Ihe congress is under the presidency of the 
bishop in whose diocese it happens to lie held Recent places of 
meeting are Erighton (igor), Northampton (1902), Bristol (1903), 
Liverpool (1904), Weymouth (igoe;), Barrow-m-Furness figofi), 
Great Yarmouth (1907), Manchester (1908), Swansea (1909) 
The meetings of the congress have been mainly remarkable as 
illustrating the wide divergences of opinion and practice in the 
Church of England, no less than the broad spirit of tolerance which 
has maile this possible and honourably differentiates these 
meetings from so many ecclesiastical assemblies of the past The 
congress of igoSwas especially distinguished, not only for the 
expression of chametrirally opposed views on such questions as 
the sacnfice of the mass or the “ higher criticism,” but for tlie 
/ery large proportion of time given to thi discussion of the 
attitude of the ( hiirch towards Socialism and kindred subjects 
CHURCH HISTORY The sketch given below of the evolution 
of the Christian Chuicli (see Church) may well be prefaced by a 
summary of the history of the great Church historians, 
historiaae concemmg whom fuller details are given m separate 
.uliclcs Ilegesippus wrote m the 2nd century a 
collection of memoirs containing accounts of the early days of 
the c hurch, only fragments of which are extant 1 he first real 
church history was written liy Eusebius of Caesarea in the early 
part of the 4th century His work was continued m the 5th 
century by Philostorgius, Socrates, Sozomen and Theodore t, and 
in later centuries by Theodorus lector, Evagnus, Theophanes 
and others In the 14th century Nicephorus Callisti undertook a 
complete chun h history which e overs in its extant form the first 
SIX centuries 1 n the West Eusebius’ History was translated into 
Latin by Rufinus, and continued down to the end of the 4th 
century Augustine’s City of God, published in 426, was an 
apologetic, not an historical work, but it hid great influence in 
our field, for in it he undertook to answer the common heathen 
accusation that the growing misfortunes of the empne were due to 
the prevalence of Christianity and the forsaking of the gods of 


Rome It was to sustain Augustine’s thesis that Qrosius pro* 
duced m 417 his Htsiortarum Ubrt septem, which remained the 
standard textrbook on world history during the middle ages 
About the same time Sulpicuis Severus wrote his Hisiorta Sacra, 
covering both biblical and Christian history In the 6th. century 
Cassiodorus had a translation made of the histories of Socrates, 
Sozomen and Thcodoret, which were woven into one continuous 
narrative and brought down to 518 Ihe work was known as the 
Utsiorta EcclesiasUca Tnparttla, and constituted during the 
middle ages the principal text-book of church history in the West 
Before writing his history Eusebius produced a world chronicle 
which was based upon a similar work by Julius Africanus and is 
now extant only m part It was continued by Jerome, and 
became the basis of the model for many similar works oi the 5tli 
and following centuries by Prosper, Idatius, Majrcellinus ( omes, 
Victor Tununensis and others Local histones containing more 
or loss ecclesiastical material were written m the 6th and following 
centuries by Jordanes {History of the Goths), Gregory of I Ours 
{History of the Franks), Isidore of Seville {History of the Goths, 
Fandals and Suevt), Bedb {hcclestasitcal History of England), 
Paulus Lhaconus {History of ihe Lombariis)\ and others. Of the 
many historians of the middle ages, besides the authors of 
biographies, chronicles, cloister annals, &c , mav be mentioned 
HajmiOjAnastasius, Adam of Bremen, Ordencus Vitalis,Honorius 
of Autun, Otto of Freising, Vincent of Beauvais and Antoninus of 
Florence 

The Protestant reformation resulted m a new development 
of hastoncal writing Polemic mterest led a number of Lutheran 
schdhxs of the i6iSl century to publish the Magdeburg Centuries 
j (i ssg ff )> in which they undertook toshowthe primitive character 
j of the Protestant fadh in contrast with the alleged corruptions of 
Roman Catholicism In this des^n they were foUowed by many 
other wnters The opposite thesis was maintained by Baronius 
{Ammles LedestasUa, 1588 ff ), whose work was Gontmued 
by a number of Roman Catholic scholars Other notable Romaa 
Catholic historians of the 17th and iSth centunes were Natahs 
Alexander, Bossuet, TUlemont, Fleury, Dupm and Ceilher 

Church history began to be written m a genuinely scientific 
spmt only in the i8th century under the leadership of Mosheim, 
who IS commonly called the father of modem church history 
With wide learning and keen critical insight he wrote a number 
of historical works of which the most importtant is his histitiitiones 
HtsL Peeks (175'; , best English trans by Murdo(k) He was 
followed by many disaples, among them Schroeckh {ChrtsUtche 
KircktngeschichU, 1772 ff in 45 vols ) Other notable names 
of the 1 8th century are Scmlcr, Spittler, Henke and Planck 

The new histoncal spirit of the rgth century did much for 
church history Among the greatest works produced were those 
of J C. L Gicseler (/ chrbuch der Ktrchengeschtchte, 1824 ff , 
licst Eng tr revised and etiittd by 11 B Smith), exceedingly 
objective m character and still valu able, particularly on account 
of its copious citations from the sources , Neander {AUgemetne 
Geschtchte dir chnsthchen Religion und Kirche, 1825 ff , Eng tr 
by Torrey), who wrote m a sympathetic spirit and with special 
stress upon the religious side of the subject, and has been followed 
by many disciples, for instance, Ilagenbach, Schaff and Herzog , 
and Baur {Das Chnstenthmn mid die chnstbche Kircke, 1853 
ff ), the most brilliant of all, whose many historical works were 
dominated by the pnnciples of the Hegelian philosophy and 
evmced both the ments and defects of that school Baur has 
had tremendous influence, even though many of his positions 
have been generally discredited The problems particularly 
of tlie primitive history were first brought mto clear light by 
him, and all subsequent work upon the subject must acknowledge 
its mdeb ted ness to him 

A new era was opened by the publication m 1857 of the second 
editwn of Ritschl’s tntstehung der altkathohschen Ktrche, in 
which he broke away from the Tubingen school and mtroduced 
new pomts of view that have revolutionized the interpretation 
of the early church Of recent works the most important are 
the Ktrchengeschtchte of Carl Muller (189a ff ) and that of W 
Moller (1889 ff, second edition by von Schuberth, 1898 ff, 
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greatly enlarged and improved), the translation of the latter 
(1892 ff ) being the most useful text-book m English Of modern 
Roman Catholic works may be mentioned those by J A Mohler, 
r B Alzog, F X Kraus, Cardinal Joseph von Hergenrother 
and C J \ on Ilefole (edited by Knopfler) 

In addition to these general works on church history should 
be named the histones of doctrine by Hamack, Loofs, Seebeiig 
and hisher , and on the early C hurch the works on the apostolic 
age by Weizsackcr (1886, English translation 1894), McGiffert 
(tS97), and Bartlet (1899) , Renan’s HtbUnre des ongines du 
chnsUantsme {!%(>-] ff , in 7 vols , translated in part) , Pfleidcrer’s 
Urchnstfnthum (1887), S (hecthim’s History of the CJmsltan 
Church during the first Six Cmiiines (1894) , Wernle’s Anfatige 
uriserer Religion (1901, Eng tr 1902 ff), Rainy’s Ancient 
Catholic Church (1902), Knopf’s Nachafiostolisches Zeitaltcr 
(1905), Duchesne’s Histoire ancienne de I'^qhve (vol 1, 
1906) (A C Met ) 

In the following account of the histortcal evolution of the 
History Church, the subject will be treated m three sections — 
of tbe (A) The incient t hurch to the beginning of the pontifi- 

Chruttam cate of Gregory the Great (a d 590), (B) The Church 
cuurob jjj middle ages , (C) The modem ( hurch 

A The Ancient Church 

1 Ongtn and Growth — The crucifixion of ]ei>U3 Christ resulted 
m the scattering of his followers, but within a short time they 
became convinced that he had risen from the dead, and would 
soon return to set up the expected Messianic kingdom, and so 
to accomplish the true work of the Messiah (rf A( ts i 6 ff ) 
They were thus enabled to retain the belief in his Messiahship 
which his death had threatened to destroy permanently This 
belief laid upon them the responsibility of bringing as many of 
their countrymtn as possible to recognize him as Messiah, and 
to prepare themselvc*s b> repentance and righteousness for the 
coming kingdom (cf Acts 11 21, ^8, m 19 sq ) It was with 
the sense of this responsibility that they gathered again in 
Jerusakm, the political and religious metropolis of Judaism 
In Jerusalem the new movement had its centre, and the church 
established there is rightly known as the mother church of 
Christendom The life of the early Jewish disciples, so far as 
we are able to judge from our meagre sources, was very mm h 
the same as that of their fellows fhey continued faithful to 
the established synagogue and temple worship (cf Acts in 1), 
and did not thmk of founding a new sect, or ot separating from 
the household of Israel (cf 7\cts \ 14, xv <5, xxi 21 sq ) 
There is no evidence that their religious or ethical ideals differed 
'll any marked degree from those of the more serious-minded 
emong their countrymen, for the emphasis which they laid ujxm 
the need of righteousness was not at all uncommon In their 
belief, however, in the Messiahship of Jesus, and their consequent 
issurance of the speedy establishment by him of the Messianic 
kingdom, they stood alone ITie first need of the hour, therefore, 
was to show that Jesus was the proml^ed Messuih m spite of his 
crucifixion, a need that was met chiefly bv testimony to the 
resurrection, which Isccime the burden of the message of the 
early disciples to their fellow-countrymen (cf Acts u 24 ff , 
111 15 ff , V 31) It was this need which led also to the dew elop- 
ment of Messianic prophecy and the ultimtte mterpretation of 
the Jewish Bible as a ( hristian book (see Bible). The second 
need of the hour was to bring the nation to repentance and 
righteousness in order thet the kingdom might come (cf Acts 
111 19) The specific gospel of Jesus, the gospel of divine father- 
hood and human brotherhood, received no attention m the 
earliest days, so far as our sources enable us to judge 
Meanwhile the new movement spread quite naturally bevond 
the confines of Palestine and found adherents among the Jews of 
the dispersion, and at an earlv d ly among the Gentiles as well 
Many of the latter had already come under the influence of 
Judaism, and were more or less completely ini sympathy with 
Jewish religious pnnciplcs Among the (Jiristians who did most 
to spread the gospel in the Gentile world was the apostle Paul, 
whose conversion was the greatest event m the history of the early 
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Church In his hands Christianity became a new religion, fitted 
to meet the necvls of all the world, and freed entirely of the lcx;al 
and national meaning w hic h had hitherto attached to it Accord- 
ing to the early disciples Jesus was the Jewish Messiah, and had 
significance only in relation to the expected Messianic kingdom 
lo establish that kingdom was his one great aim For the 
Gentiles he had no message except as thev might become members 
of the familv of Israel, assuming the responsibilities and enjov ing 
the privileges of proselytes But Paul siw m Jesus much more 
than the Jewish Mt ssiah He saw in C host the dn me Spirit, w ho 
hid come down from heaven to transform the lives of men, all of 
whom are sinners Thus Jtsus had the same significame for one 
rnin as for another, and ( hnstunity was meant as much for 
Gentiles as for Jews The kingdom of which the earlv disciples 
were talking was interpreted b\ Paul is righteousness and peace 
and joy in the Holy (/host (Rom xiv 17), a new pnnciple of 
living, not a Jewish state But Paul taught also, on the bas»s of a 
religious experience and of a distinct theory of redemption (see 
Mctriffert’s Apostolic Age, ch in ), that the Christian is freed 
fiom the obligation to observe the Jewish law He thus did away 
with the fundamental distinction between Jews and (/entiles 
Ihe transformed spiritual life of the believer expresses itself not m 
the observance of the Jewish law, but m love piiritv and peace 
I hi 3 precipitated a very serious conflu t, of which we learn some- 
thing from the Epistle to the Galatians and the book of Acts 
(xv and xxii ) Other fund imcntal pnnciples of Paul’s failed of 
comprehension and acceptance, but the belief finally prevxulcd 
that the observance of Jewidi law and custom was unmeessarv, 
and that in the Christian Church there is no distinction between 
the circumcised and the uncircumcised Those Jewish Christians 
who refused to go with the rest of the Church in this matter lived 
their separate life, and were regarded as an heretical sect known 
as the Fbiomtes 

It was Christianity u. its universal! form which won its great 
victories, and finally hr came permanently established in the 
Roman world The appeal which it made to that world was 
m inv-sided It was a time of moral reformation, when men were 
iwaking to the need of better and purer living To all who felt 
this need ( hrisliimty offered high moral ideals 'iiul a tremendous 
moral enthusiasm, in its devotion to a beloved Uader, m us 
emphasis upon the ethical possibihtu s of the meanest, and in its 
filth in i future life of blessedness for the righteous It was a 
time of great religious interest when old cults wire being rev iv ed 
ind new ones were finding acceptance on all sides ( hnstianitv, 
wUli Its one God, ami Us promise of redemption and a blessed 
immortality based upon divine revelation mot as no other 
contemporary faith did the awikenmg rehsiuus needs It was a 
lime also of great sociil unrest \\ uh its principle of ( hnsliin 
brotherhood, its emphasis ujxin tin. equalUv of all believers m 
the sight of (/od, ami Us preaching of i new social order to be set 
up at the return of Christ, it appealed stronglv to multitudes, 
pirticularlv of the poorer classes That it won a permanent 
success, and finally took possession of the Rom in woi Id, was due 
to Us combin ition of appeals No one thing about it c omme nded 
it to all, and to no one thing alone did it owe its victoi-v but to 
the fact that it me t a. greater v anetv of needs and me t the ni more 
s itisfactorih than any other mov ement of the age Contributing 
also to the growth of the Churrh was the zi al of Us eonv erts the 
^eit majority of whom regarded themselves as mission me >> and 
did whit thev could to extend the new faith ( hnstianitv was 
csscntialH a proselytizing religion, not content to appeil simplv 
to one eliss or race of jicople, and to be one among m inv faiths, 
but lielicving in the falsUv or insufficiencv of all others and eager 
to convert the whole world Moreover, the feeling of unitv 
which bound Christiins everv'^whtre together and made of th»*m 
one compact wliolc, and wlinh found expression before many 
gt aerations had passed in a strong organization, did niiich for the 
sorcad of the Church Identifying himself with the ( liristian 
Circle from the 2nd century on, a man became a member of a 
society existing in all quarters of the empire ev orv part conscious 
of Its oneness with the hrger whole and ill compactly orginued 
to do the common work The growth of the Church during the 
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earlier centuries was chiefly in the middle and lower classes, but 
It was not solely there No large number of the aristoc racy were 
reached, but m learned and philosophical circles many were won, 
attracted both by Christianity’s evident ethical power and by its 
philosophical character (cf the Apologists of the 2nd century) 
That It could stem at once a simple way of liv ing for the common 
man and a profound philosophy of the iinu erse for the speculative 
thinker meant much for its success ^ 

But It did not win its victory without a struggle Superstition, 
misunderstanding and hatred caused the Chnstians trouble for 
many generations, and governmental repression they had to 
suffer occasionally, as a result of popular disturbances No 
systematic effort was made by the imperial authorities to put an 
end to the movement until the reign of Decius (2150-251), whose 
policy of suppression was followed by Diocletian (303 ff ) and 
continued for some years after his abdication In spite of all 
opposition the Church steadily grew, until in 31 1 the emperor 
Galenus upon his death-bed granted toleration (see Kusebius, 
// £ X 4, and Lactantius, De moriibus perscaitorum , 34), and in 
313 the emperors Constantine and Licinius published the edict of 
Milan, proclaiming the principle of complete religious liberty, and 
making Christianity a legal religion in the full sense (see Eusebius 
X 5, and Lactantius 48 Seeck, ZeHichrtft jur hirchengeschtchie ^ 
xii 381 sq , has attempted to show that the edict of Milan had no 
significance, but without success) 

Constantine, recognizing the gro\Mng strength of the Church 
and wishing to enlist the loyal support of the Christians, treated 
them with increasing favour, and finally was baptized upon his 
death-bed (337) Lndcr his successors, except during the brief 
reign of Julian (361-363) when the effort was made to reinstate 
paganism in its former place of supremai > , the Church recen ed 
growing support, until, under Theodosius the Great (379-395), 
orthodox Christianity which stood upon the platform adopteil at 
Nicaea m 325, was finally established as the sole official religion of 
the state, and heathen worship was put under the ban 1 he union 
between Church and State thus constituted continued unbroken in 
the 1' ast throughout the middle ages The division of the Empire 
resulted finally m the di\ ision of the Church, which was practically 
complete by the end of the 6th century, but was made official and 
final only in 1034, and the Eastern and Western halves, the Greek 
Catholic and the Roman Catholic Churches, went each its separate 
way (See Theodosian (ode, book 16, for the various imperial 
edicts 1 elating to the ( hurch, and for fuller particulars touching 
the relation between C hurch and Empire see the articles Con- 
stantine, Gkahan , iHEOuosiis, Jlsiinian) 
hor a long time after the establishment of Christianity as the 
state religion, paganism continued strong, especially in the 
country districts and in some parts of the world had more 
adherents than Christianity, but at length the latter became, at 
anv rate nominally, the faith of the whole Roman world Mean- 
while already before the beginning of the 3rd century it went 
beyond the confines of the Empire m Asia, and by the end of our 
period Wvis strong m Armenia, Persia, Arabia and even farther 
east It reached the barbarians on the northern and western 
borders at an early dav, and the Goths w'ere already Chnstians of 
the Arian type before the great migrations of the 4th centurv 
began Other barbarians lieeame Chnstnn, some in their own 
homes beyond tlie confines of the Empire some within the Empire 
Itself, so that when the hegemony of the West passed from the 
Romans to the barbarians the Church lived on Thenceforth for 
centuries it was not only the chief religious, but also the chief 
civilizing, force at work in the Occident I osing with the dissolu- 
tion of the Western Empire its position as the state church, it 
became itself a new empire, the heir of the glory and dignity of 
Rome, and the greatest influence making for the peace and unity 
of the western world 

2 The Christian J ife — The most notable thing about the life of 
* Upon the spread of the Church during tiu eaily centuries see 
especially H imack s Mission und Ausbrettung des Lhnstenthums in 
den ersten dru J ahrhunderten An intciestmg parallel to the spread 
of Christiinity m the Roman empire is afforded by the contem- 
porary Mithraism See Cumont s Les M%std*es de Mitkra (1900) 
Eng tr The Mysteries of Mithra (1903) 
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the early Christians was their vivid sense of being a people of God, 
called and set apart The Christian Church m their thought was a 
divine, not a human, institution It was founded and controlled 
by God, and even the world was created for its sake (cf the 
Shepherd of Hermas, Vis 11 4, and 2 Clement 14) This con- 
ception, which came over from Judaism, controlled all the life of 
the early Christians both individual and social They regarded 
themselves as separate from the rest of the world and bound 
together by peculiar ties Their citizenship was m heaven, not on 
earth (cf Phil m 20, and the epistle to Diognetus, c 5), and the 
principles and laws by which they strove to govern themselves 
were from above ihc present world was but temporary, and 
their true life was m the future Christ was soon to return, and 
the employments and labours and pleasures of this age were of 
small concein Some went so far as to give up their accustomed 
vocations, and with such Paul had to expostulate m his epistles to 
the Thessalonians A more or less ascetic mode of life was also 
natural under the circumstances Not necessarily that the 
present world was evil, but that it was temporary and of small 
worth, and that a ( hiistian’s heart should be set on higher things 
The belief that the Church was a supernatural institution found 
expression in the Jewish notion of the presence and power of th( 
Holy Spirit It was believed among the Jews that the Messianu 
age would be the age of the Spirit in a marked degree, and this 
belief passed over into the Christian Churth and controlled its 
thought and life for some generations Ihe Holy Spirit was 
supposed to be manifest in various striking ways, m prophecy, 
speaking with tongues and miracle working In this idea Paul 
also shared, but he earned the matter farther than most of his 
contemporaries and saw in the Spirit the abiding power and 
ground of the Christian life Not simply in extraordinary 
phenomena, but also m the everyday life of Christians, the* Holy 
Spirit was present, and all the Christian giaces were the fruits 
(cf Gal v 22) A result of this belief was to give thtir lives a 
peculiarly enthusiastic or inspirational iharaetir Theirs were 
not the everyday experiences of ordinary men, but of men lifted 
out of themselves and transported into a higher sphere With 
the passing of time the early inthusiasm w tned, the expectation 
of the immediate return of Christ was widely givin up, the 
conviction of the Spirit’s presence became less vivid, ami the 
conflict with heresy m the 2nd century led to the substitution of 
official control for the original freedom (sec below) '1 he late 2n(l 
century movement known as Montanism was m essence a revolt 
against this growing secularization of the Church, but the move- 
ment failed, and the development against which it protested was 
only hastened The Church as an institution now looked forward 
to a long life upon earth and .idjustcd itself to the new situation, 
taking on largely the forms and customs of the woild m which il 
lived This clid not mean that the C hurch ceased to regard itself 
as a supernatural institution, but only that its supernatural 
character was shown in a different way A ( hristian was stiH 
dependent upon divine aid for salvplion, and his life was still 
supernatural at least in theory indeed, the early conviction of 
the essential difference between the life of this world and that of 
the next lived on, and, as the Church became increasingly a world- 
institution, found vent m monasticism, which was simply the 
effort to put into more consistent practice the other-worldly life, 
and to make more thoroughgoing work of the saving of one s 
soul Contributing to the same result was the emphasis upjon the 
necessity of personal purity or holiness, which Paul s contrast 
between flesh and spirit had promoted, and which early took the 
supreme place given by Christ to love and service I he growing 
difficulty of realizing the ascetic ideal m the midst of the world, 
and within the world-church, inevitably drove multitudes of those 
who toe)k tlieir religion seriously to retire from society and to 
seek salvation and the higher life, either in solitude, or m company 
with kindred spirits 

There were Christian monks as early as the 3rd centurv, and 
before the end of the 4th monasticism (qv) was an established 
institution both in East and West The monks and nuns 
were looked upon as the most consistent Christians, and were 
honoured accordingly 1 hose who did not adopt the monastic life 
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endeavoured on a lower plane and m a less perfect way to realue 
the common ideal, and by means of penance to atone for the 
deficiencies in their performance The existence of monasticism 
made it possible at once to hold up a high moral standard before 
the world and to permit the ordinary Christian to be content with 
something lower With the growth of clerical sacerdotalism the 
higher standard was demanded also of the clergy, and the 
principle came to be generally recognized that they should live 
the monastic life so far as was consistent with their active duties 
in the world The chief manifestation of this was clerual celi- 
bacy, which had become widespread alrcadv in the 4th century 
Among the lait>, on the other hand, the ideal of holiness found 
realization in the obser\ance of the ordinary principles of 
morality recognized by the world at large, in attendance upon 
the means of grace provided by the Church, m fasting at stated 
intervals, m eschewing various popular employments and amuse- 
ments, and m almsgiving and praver Christ’s principle of love 
was widely interpreted to mean chiefly love for the Christian 
brotherhood, and within that circle the virtues of hospitality, 
charity and helpfulness were widely exercised , and if the 
salvation of his own soul was regarded as the most important 
aff iir of every man, the service of the brethren was recognized as 
an imperative Christian dutv The fulfilling of that duty was one 
of the most beautiful features of the life of the early Church, and 
It did perhaps more than anything else to make the Christian 
circle attractive I 

3 Worship — The pnmitiv e belief m the immediate presence of 
the Spirit affected the religious services of thefhurch Ihiywcre j 
regarded m early days as occasions for the free exc rrise of spiritu il 
gifts \s a consequence the comphtest liberty wts accorded to 
all Christians to tike such part as they chose, it being assumed 
that they did so only under the Spirit’s prompting But the 
result of this freedom was confusion and discord, as is indicated 
by Paul s hirst Fpistle to th( ( ormthians (sec chapters xi ,xiv ) 
This led to the erection of safeguards, which should prevent the 
continuance of the unsecml> conditions (on P lul’s action in 
the matter, see McGiffert’s Apostolic Age, p 1523) Particular 
Christians were designated to take charge of the services, and 
orders of worship were frimcd out of which grew ultimately 
elaborate liturgies (see 1 nuRov) The Lord’s Supper first took 
on a more stereotyped character, ind pra>ers to lx used in 
connexion with it are found already m the Di dac/ii (ihdpters ix 
and X ) The dev elopment cannot here be traced in df t ul 
It may simplv be said tint the general tendency was on the one 
h ind toward the el iboration and growing mognifii ence of the 
services, cspeciallv after the Church had become a state institu- 
tion ancl h id taken the pLu e of the older p igan cults, and on the 
other hand toward the imreasing solemnity and mystery of 
certain parts, paiticularly the curharist, the sacred chancier of 
which was such .is to make it sacrilegious to admit to it the 
unholy, that is, outsiders or Christians under discipline (cf 
Didaihe, i\ ) It w as, in f ii t, from the Loi d s t ible that offending 
disciples were first ev hided Out of this grew up in the 3rd or 
4th century whit is known as the arcaiii disaplitia, or secret 
ehseiplinc of the ( hurch, involving the concealment from the 
uninitiated and unhulv of the more sacred parts of the Christian 
cult, suih as baptism and the eucharist, with their various 
accompaniments, ineluding the Creed and the Lord’s Prayer 
The same interest led to the division of the services into two 
general parts, which became known ultimately as the mt^sa 
catechumeiiorinn and the imssa fideltum,—X.\\xt is, the more public 
service of prayer, praise and preai hing open to all, including the 
( atechumens or candidates for ( hurch membership and the 
private servue for the administration of the eucharist, open 
only to full members of the Church in good and regular standing 
Meanwhile, as the general service tended to grow more elaborate, 
the tnissa fideltum tended to take on the character of the 
current Greek mysteries (see Fucharist , Hitch, Influence 
of Greek Ideas and Usages upon the Christian Church, i8qo 
Anrich, Das aniike Mvstenenwesen tn setnetn Einfiuss auf 
das Chnstentum, 1894 , Wobbermin, Religtonsgeschichtbche 
Studten zur Frage der Beetnflussung des Urchnsteniums dutch. 
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das anttke Myslenenwesen^ 1896) Many of the terms in common 
use in them were employed in connexion with the Chnstian rites, 
and many of the conceptions, particularly that of sharing in 
immortality by communion with deity, became an essential 
part of Christian doctrine Thus the early idea of the services, 
as occasions for mutual edification through the interchange of 
spintual gifts, gave way in course of time to the theory that they 
consisted of sacred and mysterious rites by means of whith 
communion with God is promoted The emphasis accordingly 
came to be laid in« reasingly upon the form il side of worship, and 
a value was given to tht ceremonies as such, and their proper 
and correct performance bv duly qualified persons, i e ordained 
priests, was made the all important thing 

4 The Church and the Sacraments - -Xtcording to Paul, man 
IS fit sh and so subject to death Onlv as he becomes a spiritual 
being through mvstical union with Christ ( in he escape de ith 
and enjoy eternal life m the spiritual realm In the Fpistle to 
the Ephesians the Chnstian Chureh is spoken of as the bodv of 
Christ (iv 12 ff , V 30), and Ignatius, bishop of Antioch, early 
in the 2nd century, tombined the two ideas of union with ( hrist, 
as the necessary condition of saU ition, and of the Church as the 
bodv of Christ, teaching that no one could be saved unless lie 
were a member of the Church (cf his Epistle to the Ephesiins 4 

5, i<5, frail 7, Phil 3,8, Smvr 8, Magn 2,7) Iricesoflhc 

same idea are found in Irenaeus (cf Adv Haer m 24, i, iv 
26, 2), but It IS first clearly set forth bv Cvpriin, and receives 
from him its classical expression in the famous sentence ‘ Salus 
extra ecelf Siam non est ’ (bp 73 21 cf also bp 4, ; 74 7 , md 
De imitate ecclestae, 6 ‘ habere non potest Dcum patrem qui 

ecclesiam non habet matrem ) The Church thus became the 
sole ark of salv.ation, outside of vs Inch no one rould be saied 

Intimate Iv connected with the idea of the Church is in ark 
of salvation are the sacraments or means of grace \lreadv as 
earlv as the 2nd century the rite of biptism had come to be 
thought of as the sacrament of regeneration, by meins of which 
a new divine nature is born within a man (cf Irenaeus, Adi 
Haer i 21,1,111 17,1 and his newlv Demonstration 

of the Apostolic leaching, chap 3), and the eucharist as the 
sicrament of the bodv^ and blood of Christ, feeding upon which 
one IS endowed with immortality (cf Irenaeus, hie Haer iv 
18, 3, V 2, 2) In the eirlv day s the Church was thought of as 
a community of saints, all of whose members were holv, and as 
a consequence discipline was strict, and offenders excluded from 
the Church were commonh not readmitted to membership but 
left to the mercy of God Ihe idea thus became gcneril th it 
baptism, which had been almost from the beginning the rite of 
entrance into the Church, and which was regarded as secunng 
the forgiveness of all pre-baptism il sms should be given but once 
to any individual Meanwhile, however discipline grew less 
strict (cf the Shepfu rd of Hennas, \ is v 3 M iv 7 Sim v 111 

6, IX 19, 26, &.C ), until finallv, under the influence of the idea 
of the Church as the sole ark of salvation, it became the custom 
to readmit all penitent offenders on condition that thev did 
adequate penance Thus there grew up t he sacrament of penance, 
which secured for those alreidv baptized the forgiveness of 
post-baptism il sms Ihis sitrimcnt, unlike baptism, might be 
continually repeated (see PfnancI') In connexion with the 
sicraments grew up also the theorv of clerical sacerdotalism 
Ignatius had denied the validity of i eucharist administered 
independently of the bishop, and the principle finillv established 
itsc If that the sacraments, with an exception in c ises of emergency 
in favour of baptism, could be performed onlv bv men regularlv 
ordained and so endowed with the requisite divine grace for 
their due administration (cf 'lertullian, /> Exhort cast 7, Di 
Bnpt 7, 17 , De Praescriptione Haer 41 , and Cvprian, hp 67 
For the later influence ol the Donatist controversv upon the 
sacramental development sec Donatists) Thus the ckrgy^ as 
distinguished from the laity became true priests, and the latter 
were made wholly dependent upon the former for sacramental 
grace, without which there is ordinarily no salvation (see Order, 
Holy) 

3 Christian Doctrine — Two tendencies appeared in the thought 
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of the primitive Church, the one to regard Christianity as a law 
given by God for the government of men’s lives, with the promise 
of a blessed immortality as a reward for its observance ; the 
other to view it as a means by which the corrupt and mortal 
nature of man is transformed, so that he becomes a spiritual 
and holy being Ths latter tendency appeared first in Paul, 
afterwards m the Gospel and First Epistle of John, in Ignatius 
of Antioih and m the Gnostics I he former found expression 
m most of our New Testament writings, in all of the apostolic 
fathers except Ignatius, and m the Apologists of the 2nd century 
The two tendencies were not always mutually exclusive, but 
the one or the other was predominant in every case Towards 
the end of the 2nd century they were combined by Irenaeus, 
bishop of Lyons To him salvation bears a double aspect, 
involving both release from the control of tlie devil and the 
transformation of man’s nature by the indwelling of the Divine 
Only he is sa\ cd who on the one hand is forgiven at baptism and 
so released from the power of Satan, and then goes on to hve m 
obedience to the divine law , and on the other hand receives m 
baptism the germ of a new spiritual nature and is progressively 
transformed by feeding upon the body and blood of the divine 
Christ m the euchansi This double conception of salvation 
and of the means thereto was handed down to the Church of 
subsequent generations and became fundamental m its thought 
Christianity is at once a revealed law which a man must keep, 
and by keeping which he earns salvation, and a supernatural 
power whereby his nature is transformed and the divine quality 
of immortality imparted to it Fron both points of view 
Chnstiamty is a supernatural system without which salvation is 
impossible, and m the ( hnstian Church it is preserved and 
mediated to the world 

1 he twofold conception referred to had its mflucnce also upon 
thought about C hrist The eftect of the legal view of Christianity 
was to make Christ an agent of God in the revelation of the 
divine will and truth, and so a subordinate being between God 
and the world, the Logos of current Greek thought fhe eflfcc t 
of the mystical conception was to identify Christ with God m 
order that bv his incarnation the divine nature might be brouglit 
into union with humanity and the latter be transformed In this 
rase too a combination was effected, the idea of Christ as the 
incarnation of the Logos or Son of God being retained and )et 
his deity being preserved by the assertion of the deity of the 
Logos The recognition of C hnst as the incarnation of the Logos 
was practically universal before the close of the -^rd century, 
but his deity was still widely denied, and the Anan controvers) 
which distracted the Church of the 4th century concerned the 
latter question At the council of iMcaca m 325 the deity of 
Christ received official sanction .ind was gnen formulation m 
the origin xl Nicent Creed Controversy continued for some 
time, but finally the N Irene decision was recognized both m 
Fast and West as the onl\ orthodox faith The cleity of the bon 
was believed to carr> with it that of the Spirit, who was associated 
with father and Son m the baptismal foimula and m the 
current symbols, and so the victory of the Nictne Christologv 
meant the recognition of the doctrine of the Trinity as a part of 
the orthodox faith (see especially the writings of the Cappadocian 
fathers of the late 4th century, Gregory of Nyssa, Basil and 
Gregory Nazian^en) 

The assertion of the deitv of the Son incarnate in Christ raised 
another problem which constituted the subject of dispute in 
the Chnstological controversies of the 4th and following centuries 
What is the relation of the divine and human natures m Christ ? 
At the council of i halcedon m 451 it was declared that m the 
person of Christ are united two complete natures, divine and 
human, which retain after the union all their properties unchanged 
This was supplemented at the third council of Constantinople 
m 680 by the statement that each of the natures contains a will, 
so that Christ possesses two wills The Western Church accepted 
the decisions of Nicaea, Chalcedon and Constantinople, and so 
the doctrines of the Trinity and of the two natures In Chnst 
were handed down as orthodox dogma in West as well as 
East 
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Meanwhile m the Western Church the subject of sm and grace, 
and the relation of divine and human activity m salvation, 
received especial attention , and finally, at the second council of 
Orange m 529, after both Pelagianism and semi-Pelagianisrn had 
been repudiated, a moderate form of Augustinianism was adopted, 
involving the theory that every man as a result of the fall is m 
such a condition that he can take no steps in the direction of 
salvation until he has been renewed by the divme grace given m 
baptism, and that he cannot continue m the good thus begun 
except by the constant assistance of that grace, which is mediated 
only by the Catholic Chuich This decision was confirmed by 
Pope Boniface II , and became the accepted doctrine m the 
Western Church of the middle ages In the East, Augustine’s 
predestmationism had little influence, but East and West were 
one m their belief that human nature had lieen corrupted by the 
fall, and tliat salvation therefore is possible only to one who has 
leceived divine grace through the sacraments Agreeing as they 
did in this fundamental theory, all differences were of minor 
concern 

In general it may be said that the traditionfXl theology of the 
Church took its material from various sources— Hebrew, C hristian, 
Oriental, Greek and Roman The forms m which it found 
expression were principally those of Greek philosophy on the one 
hand and of Roman law on the other (see CnRiSTiAt ity) 

6 Orgamzation — The origin and early development of 
ecclesiastical orgamzation are involved m obscurity Owing to 
the once prevalent desire of the adherents of one or anothei 
polity to find support in primitive precept or practice, the ques- 
tion has assumed a prominence out of proportion to its real im- 
portance, and the few and scattered references in eaily Christian 
writings have been made the basis for various elaborate theories 

In the earliest days the Church was regardea as a divmc 
institution, ruled not by men but by the Holy Spirit At tin 
same time it was believed that the Spirit imparted different gifts 
to different believers, and each gift fitted its recipient for the 
performance of some service, being intended not for his own good 
but for the good of his brethren (cf i Cor xii , Fph iv ii) 
The chief of these was the gift of teaching, that is, of iindti stand- 
ing and interpreting to otheis the will and truth of God 
Those who were endowed more largely than their fellows with 
this gift were commonly known as apostles, prophets and 
teachers (cf Acts xin i , 1 Cor xii 28 , Fph u 20, m 5, 
IV IX, Didache,x\) The apostles were travelling missionaries 
or evangelists Ihcre were many of them in the pnmitive 
Church, and only gradually did the term (ome to be applied 
exclusively to the twelve and Paul Ihcre is no sign that the 
apostles, whether the twelve or others, held any official position 
m the Church Ihat they had a large measure of authority of 
course goes without saying, but it depended always upon their 
brethren’s recognition of their possession of the divine gift of 
apostleship, and the right of Churches or individuals to test their 
claims and to refuse to listen to them if they did not vindicate 
their divine, call was everywheie recognized Witness, for instance, 
Paul’s reference to false apostles in 2 Cor xi 1 3, and his efforts to 
establish his own apostolic character to the satisfaction of the 
Corinthians and Galatians (1 Cor ix i ff , 2 Cor x 13, Gal 1 
8 ff ) , witness the reference in Rev ii 2 to the fact that the 
Church at Ephesus had tried certain men who claimed to be 
apostles and liad found them false, and also the diret ticn* given 
m the Dtdache for testing the character of those who travelled 
about as apostles The passage m the Dtdache is especially 
significant “ Concerning the apostles and prophets, so do ye 
accordmg to the ordinance of the gospel Ixt every apostle 
when he cometh to you be received as the Lord But he sh^l not 
abide more than a single day, or if there be need a second likewise 
But if he abide three days he is a fake prophet And when the 
apostle departeth let him receive nothing save bread until he 
findeth shelter But if he ask money he is a false prophet ” (ch 
XI ) It is clear that a man who is to be treated m this way by the 
congregation is not an official ruler over it 

Between the apostles, prophets and teachers no hard-and-fast 
lines can be drawn The apostles were commonly missionary 
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prophets, called permanently or temporarily to the special work 
of evangelization (cf Acts xiii i , Dia xi ), while the teachers 
seem to have been distinguished both from apostles and prophets 
by the fact that their spiritual endowment was less strikingly 
supernatural The indefiniteness of the boundaries between the 
three classes, and the free interchange of names, show how far 
they were from being definite offices or orders within the Church 
Apostleship, prophecy and teaching were only functions, whose 
frequent or regular exercise by one or another, under the inspira- 
tion of the Spint, led his brethren to call him an apostle, prophet 
or teacher 

But at an early day we find regular officers m this and that 
local Church, and early in the 2nd century the three permanent 
offices of bishop, presbyter and deacon existed at any rate in Asia 
Minor (cf the t pistles of Ignatius of Antioch) Their nse was 
due pnncipally to the necessity of administering the chanties of 
the Church, putting an end to disorder and confusion in tlie 
religious services, and disciplining offenders It was naturally to 
the apostles, prophets and teai hers, its most spiritual men, that 
the Church looked first for direction and control in all these 
matters But such men were not always at hand, or sometimes 
they were absorbed in other duties Thus the need of sub- 
stitutes began to be felt here and there, and as a (onsequence 
regular officers within the local Churches gradually made their 
appearance, sometimes simply recognized as charged with 
’•csponsibilities which they had already voluntarily assumed 
(cf I Cor XVI 15), sometimes appointed by an apostle or prophet 
or other specially inspired man (cf Acts xiv 23 , litus 15,1 
Clement 44), sometimes formally chosen by the congregation 
Itself (c f Acts VI , Did XI ) These men naturally acquired more 
and more as time passed the control and leadership of the Church 
m all its activities, and out of what was m the beginning more or 
less informal and temporary grew fixed and permanent offices, 
the incumbents of whic h were recognized as having a right to rule 
over the Church, a right which once gnen could not lawfully be 
taken awav unless they were unfaithful to their trust Isot 
continued endowment by the Spirit, but tiie possession of an 
ecclesiastical office now became the basis of authority The 
earliest expression of this genuinely official principle is found in 
Clement’s Kpistle to the Corinthians, ch xliv Upon these 
officers devolved ultimately not only the disnplmarv, financial 
and liturgical duties referred to, but also the still higher function 
of instructing their fellow-Chiistians in God’s will and truth, and 
so they became the substitutes of the apostles, prophets and 
teachers m all respects (c f i Tim 111 2, v 17, litusi 9, Did 
11? , I Clement 44 , Justin s first Apology, 67) 

Whether in the earliest cla\ s there was a single officer at the 
head of a congregation, or a plurality of officers of equal 
authority, it is impossible to say with assurance The few 
teferences whieh we have look in the latter direction (ef , for 
instance, Ai ts vi , Phil 11,1 Clement 42, 44 , Did 14), but we 
are not justified in asserting that they represent the universal 
custom The earliest distinct evidence of the organization of 
Churches under a single head is found in the Epistles of Ignatius 
of Antioch, which date from the latter part of the reign of 
Trajan (r 116) Ignatius bears witness to the presence in various 
Churches of Asia Minor of a single bishop in control, with whom 
are associated as his subordinates a number of elders and deacons 
I his form of organization ultimately became universal, and 
already before the end of the 2nd century it was established m 
all the parts of Christendom with which we are acquainted, 
though m Egypt it seems to have been the exception rather than 
the rule, and even as late as the middle of the 3rd century many 
churches there were governed by a plurality of officers instead 
of by a single head (sec Ilamack, Mission und Ausbratung des 
Chnstenthums, pp 337 seq ) Wlierc there were one bishop and a 
number of presbyters and deacons m a church, the presbyters 
constituted the bishop’s council, and the deacons his assistants 
m the management of the finances and chanties and m the 
conduct of the services (Upon the mmor orders which arose 
m the 3rd and following centuries, and became ultimately a 
training school for the higher clergy, see Hamack, Texte itnd 
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Untersuchungen, 11 5 , English transl ttion under the title of 
Sources of the Apostolic Canons, 1895 ) 

Meanwhile the rise and rapid spread of Gnobiuism product d 
a great crisis m the Church of the 2nd centur) , and profound!) 
affected the ecclesiastical organization Iht views of the 
Gnostics, and of Mart ion as well, seemed to the majonlv of 
Christians destructive of the gospel, and it was widely ft It that 
they were too dangerous to be tolerated 1 he original dependence 
upon the Spirit for light and guidance was inadequate Ihe 
men in question cluincd to be Christians and to enjoy divine 
illumination as truly as anyhod), and so other safeguards 
appeared necessary It was in the effort to find such safetruard'j 
that steps were taken which finallj resulted in the institution 
known as the Catholic Church The first of these steps was the 
recognition of the teaching of the apostles (that is, of the twelve 
and Paul) as the exclusive standard of Christian truth This 
found expression in the formulation of an apostolic scripture 
canon, our New Itstament, and of an apostolic rule of faith, of 
which the old Roman symbol, the original of our prestnt Apostles 
Creed, is one of the earliest examples Cher against the chim« 
of the Cinostics tnxt tlnv had apostolic authont), either oral or 
written, for their preaching were set these two standards, hv 
which alone the apostolic character of anv doctrine to be 
tested (cf Irenatus, ddi Haer 1 10, in 3, 4, and lertuUian, 
De Prescrtpttone Haer , passim) But these standards proved 
inadequate to the emergency, for it was possible, especialh b) 
the use of the allegorical method, to interpret them m more than 
one wa\, and their apostolic origin and authoritv were not 
everywhere admitted In view of this difiieultv , it was claimed 
that the apostles had appointed the bishops as their successors 
and that the latter were m possession of special divine grace 
enabling them to transmit and to interpret without trror the 
teaching of the apostles committed to them This is the famous 
theorv known iis “apostolic succession’’ I he idea of the 
apostolic appointment of church officers is as old as Clement 
of Rome (see 1 ( Icment 44) but the use of the theon to guarantee 
the apostolic character of episcopal teaching was due to the 
exigencies of the Gnostic conflict Ircnieus {Adv Haer 111 
3 ff , IV 26, IV 33, V 20) Tertullian {De prcunptiove, 32) 
and H\\)]wWtui> (Phtlosophiimena , bk 1 , preface) arc our earliest 
witnesses to it, and (vprian sets it forth cltarl) m his epistles 
(eg Pp 33, 43 sg, 66 69) The Church was thus m possession not 
only of authoritative apostolic doetrme, but also ol a permanent 
apostolic ollice to which alone belonged the right to determine 
what that doctrine us Ihe combination of this idea with that 
of (lerical sacerdotalism completed the Catholic theorv of the 
Church and the clergv Sav mg grace is recognized as apostolic 
grace, and the bishops as suetessors of the apostles become its 
sole trmsmitters Bishops are therefore nccessarv to the verv 
being of the Church, whuh withi ut thtm is without the swing 
grice for the giving of which the Church exists (cf Cvpnan I p 
33, ‘ eccle^ia super episcopos const ituitur , 66 ecelesii in 
episiopo ” , also hp 39, and De unitatc eccles 17) 

Ihese bishops were onginall) not diocesan but congregational 
that IS, each church, however small, had its own bishop This is 
the organization testified to bv Ignatius, and C v prian s insistence 
upon the bishop as necessarv to the very existence of the Church 
seems to imply the svme thing Congregational episcopaev w is 
the rule for a number of generations But after the middle of 
the 3rd centur) diocesan episcopacy began to make its appear- 
ance here and there and became common m the 4th centurv 
under the influence of the general tendency toward centralization 
the increasing power of citv bishops, and the grow mg dignity of 
the episcopate (cf canon 6 of the council of bardica, and e^anon 
57 of the council of Laodicea , and see Hamack, Mission und 
Ausbreitung pp 319 seq) Ihii) enlargement of the bishops 
parish and multiplication of the churches under his care led to a 
change in the functions of the presbyterate So long as eacli 
church had its own bishop the presbvters constituted simple 
his council, but with the growth of diocesan episcopaev it became 
the custom to put each congregation under the care of a particular 
presbyter, who performed withm it most of the pastoral duties 
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formerly discharged by the bishop himself The presbyters, 
however, were not independent officers They were only 
representatives of the bishop, and the churches over which they 
were set were all a part of his parish, so that the Cypnanic 
principle, that the bi'^hop is necessary to the very being of the 
Church, held good of diocesan as well as of congregational 
episcopacy I lie bishop alone possessed the right to ordain , 
through him alone could be derived the requisite clerical grace , 
and so the clergy like the laity were completely dependent upon 
him 

The growth of the diocesan principle promoted the unity of the 
churches gathered under a common head But unity was carried 
much further than this, and finally resulted m at least a nominal 
consolidation of all the churches of Christendom into one whole 
The belief m the unity of the entire Church had existed from the 
beginning Though made up of widely scattered congregations. 
It was thought of as one bodv of Christ, one people of God This 
ideal unity found expression in many ways Intercommunica- 
tion between the various Christian communities was very active 
Christians upon a journey were always sure of a warm welcome 
and hospitable entertainment from their fellow - disnplcs 
Messengeis and letters were sent freely from one church to 
another Missionaries and evangelists went continually from 
place to place Documents of various kinds, including gospels 
and apostolic epistles, circulated widely Thus in various ways 
the feeling of unity found evpression, and the development of 
widely separated parts of Christendom conformed more or less 
closely to a common type It was due to agencies such as these 
that the scattered churched did not go each its own way and 
become ultimately separate and diverse institutions But this 
general unity became official, and expressed itself in organization, 
only with the rise of the conciliar and metropolitan systems 
Already before the end of the 2nd century local synods were held 
in Asia Minor to deal with Montamsm, and m the 3rd century 
provincial synods became common, and by the council of Nicaea 
(canon 5) it was decreed that they should be held twice every year 
m every province Larger synods representing the churches of a 
number of contiguous provinces also met frequently, for instance, 
in the early 4th century at Elvira, Anevra, Neo-Caesarea and 
Arles, the last representing the entire Western world Such 
gatherings were especially common during the great doctrinal 
controversies of the 4th century In 32(5 the first general or 
ecumenical council, representing theoretically the entire Christian 
Church, was held at Nieaea Other councils of the first period 
now recognized as ecumenical h\ the Church both Fast and West 
are Constantinople I (381), kphesus (431), Chaleedon (451'!, 
Constantinople II (553) All these were called by the emperor, 
and to their decisions he gave the force of law Thus the 
character of the Church as a state institution voiced itself m 
them (See Council ) 

The theory referred to above, that the bishops are successors of 
the apostles, and as such the authoritative conservators and 
interpreters of apostolic truth, involves of course the solidarity of 
the episcopate, and the assumption that all bishops are m 
complete harmony and bear witness to the same body of doctrine 
I'his assumption, however, was not alwa) s sustained by the facts 
Serious disagreements even on important matters developed 
frequently As a result the ecumenical council came into 
existence especially for the purpose of settling disputed questions 
of doctrine, and giving to the collective episcopate the opportunity 
to express its voice in a final and official way At the council of 
Nicaea, and at the ecumenical councils which followed, the idea 
of an infallible episcopate giving authoiittitive and permanent 
utterance to apostolic and therefore divine truth, found clear 
expression, and has been handed down as a part of the faith of the 
Catholic Church both East and West The infallibility of the 
episcopate guarantees the infallibility of a general council in 
which not the laity and not the clergy m general, but the bishops 
as successors of the apostles, speak officially and collectively 

Another organized expression of the unity of the Church was 
found in the metropolitan system, or the grouping of the churches 
of a province under a single head, who was usually the bishop of 
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the capital city, and was known as the metropolitan bishop 
The Church thus followed in its organization the political divisions 
of the Empire (cf for instance canon 12 of the council of Chaleedon, 
which forbids more than one metropolitan see m a province , also 
canon 17 of the same council “ And if any city has been or 
shall hereafter be newly erected by imperial authority, let the 
arrangement of ecclesiastical parishes follow the political and 
municipal forms ”) Ihese metropolitan bishops were common 
m the h ast before the end of the 3rd century, and the general 
existence of the organization was taken for granted by the council 
of Nicaea (see canons 4, 6, 7) In the West, on the other hand, the 
development was much slower 

Meanwhile the tendency which gave rise to the metropolitan 
system resulted in the grouping together of the churches of a 
number of contiguous provinces under the headship of the bishop 
of the most important city of the district, as, for instance, 
Antioch, Ephesus, Alexandria, Rome, Milan, Carthage, Arles 
In canon 6 of the council of Nicaea the jurisdiction of the bishops 
of Alexandria, Rome and Antioch over a number of provinces is 
recognized At the council of Constantinople (381) the bishop of 
Constantinople or New Rome was ranked next after the bishop 
of Rome (canon 3), and at the council of Chaleedon (431) he was 
given authority over the churches of the political dioceses of 
Pontus, Asia and Ihrace (canon 28) To the bishops of Rome, 
Constantinople, Antioch and Alexandria was added at the council 
of Chaleedon (session 7) the bishop of Jerusalem, the mother 
church of Christendom, and the bishops thus recognized as 
possessing supreme jurisdiction were finally known as patriarchs 

Meanwhile the Roman epistopate developed into the papacy, 
which claimed supremacy over the entire Chiistian Church, and 
actually exercised it increasingly m the West from the 5th century 
on This development was forwarded by Augustine, who in his 
famous work De civttate Dei identified the Church with the 
kingdom of God, and claimed that it was supreme over all the 
nations of the earth, which make up the cmta<: tenena or carthlv 
state Augustine’s theory was ultimately accepted everywhere 
m the West, and thus the Church of the middle ages was regarded 
not only as the sole ark of salvation, but also as the ultimate 
authority, moral, intellectual and political Upon this doctrine 
was built, not by Augustine himself but by others who came after 
him, the structure of the papacy, the bishop of Rome being 
finally recognized as the head under Christ of the civitas Dei, and 
so the supreme organ of divine authority on earth (see Papacy 
and Pope) 

Hisiarual ^nutce^ of the Fnst Period — These are of the samt 
gt neral character for Church history as for general history — on the 
one h ind monumental, on the other hand documentary Among the 
monuments ire churches, catacombs, tombs and inscriptions of 
\arious kinds, few antedating the 3rd century, and none adding 
greatly to the knowledge gamed from documentary sources (sec 
De Rossi, Roma sotteranea, 1864 ff , and its English abiidgmint 
by Northcotc and Brownlow, 1870 Andrd Peratc, 1 Inhiologte 
chrittenne, 1892 W Lowrit, Monuments of the 1 arly Church, 1901, 
with good bibliogr iphy) The documents comprise impenal edicts, 
rescripts, Ac, liturgus, ids of councils, decretals and letters ot 
bishops references in contemporary htathen writings, and above all 
thewoiksof the Church Fathe rs Written sources from the ist and 
2nd ccntuiies are relatively few, compiismg, m addition to some 
scattered allusions by outsiders, the New Testament, the Apostolic 
Fathers, the Greek Apeilogists, Clement of Alexindria, the old 
( itholic Fathers (Irenaeus, Tertullian and Hippolytus) and a few 
Gnostic fragments For the 3rd and especially the 4th and followmg 
centunes, the writers arc much more numerous , for instance, in the 
East, Origen ami his disciples, and later Eusebius of Caesaica, 
Athanasius, Apollmans, Basil and the two (iregories, Cyril of 
Jerusalem, Epiphanius, Chrysostom, Ephraim tlic Syiian, Cyril of 
Alexandria, Pseudo-Dionysius in th< West, Novatian, Cyprian, 
Commodian, Amobius, I^ctantius, Hilaiy, Ambrose, Rufiniis, 
Jerome, Augustine, Prosper, I eo the Gieat, Cassian, Vincent of 
Lerms, Faustus, Gennadius, Fnnoduis, Avitus, Caesarius, Fulgentius 
and many others 

There are many editions of the works of the Fathers in the ongmal, 
the most convenient, m spite of its defects, being that of J P Migne 
(Patrologia Craeca, 166 vols , Pans, 1857 ^ * Patrologta Latina, 
221 vols , 1844 ff ) Of modem cntical editions, besides those con- 
taining the works of one or another individual, the best are the 
Berlin edition of the early Greek Fathers (Die grtechischen chrtsi- 
lichen Schnftsteller der ersten drei Jahrhunderte, 1897 ff ), and the 
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Vienna edition of the Latin Fathers {Corpus scnptorum ecclestastt 
corum Latinorum, 1867 ff), both of first-rate importance There 
IS a convenient English transl ition of most of the writings of the 
ante Nicene Fathers by Rohtrts and Donaldson { 4 nte Ntcene 
Christian library, 25 vols , Edinburgh, 1868 ff , Amencin reprint 
m nine vols, 1886 ft) A continuation of it, containing selected 
■works of the Niccne and post-Nicenc peuod, was edited by Sehatf 
and others under the title A i^eleit I tbraty of Nicene and post Nicene 
fathers (strits i and 2 28 vols , Buffalo and New York, 1886 ff ) 

On early Christian literature, in addition to the works on ( hurch 
history, see especially the monumental Geschtchle der alUhristhchen 
Litter atur Ins Eusebius, by Harnack (1893 ff ) The brief Geschuhte 
der altchristlichen Litteratur in den ersten drei Jahrhunderten, by 
G Kruger (1895, English translation 1897) is a very convenient 
summirv B irdinhiwcr s Patrolo^ie (1894) and hi<i Geschtchle der 
aUkirchhchen Litteratur (1902 ff ) should also be mentioned See 
also Smith and Wace s invaluable Dictionary of Christian Biography 
(187711) (A C McG) 

B The Christian Church in the Middle Ages 

The ancient Church was the church of the Roman empire 
It IS true that from the 4th century onwards it expanded bevond 
the borders of that empire to east and west, north and south , 
but the infant churches which gradually arose in Persia and 
Abyssinia among some of the scattered Teutonic races, and 
among the C elts of Ireland, were at first not eo-operatmg factors 
in the development of Christendom they received without 
giving m return True historic life is only to be found within the 
church of the Empire 

Ihe middle ages came into being at the time when the political 
structure of the world, based upon the conquests of Alexander 
the Great and the achievements of Julus Caesar, began to 
disintegrate they were present when the believers in Mahomet 
held sway m the Asiatic and African provinces which Alexander 
had once brought under the intellectual influence of Hellenism , 
while the Lombards, the West Goths, the Franks and the Anglo- 
Saxons had established kingdoms in Italv, Spam, Gaul and 
Britain Ihe question is what was the position of the Church 
in this great change of circumstances, and what form did the 
Church’s development take from this time onwards ? In 
answering this question we must consider East and West separ- 
ately , for their histones are no longer coincident, as they had 
been in the time of the Roman dominion 

I 1 HE East (a) The Orthodox Church — Ancient and medieval 
times were not separated by so deep a gulf in the East as in the 
West , for in the East the Empire continued to exist, although 
within narrow limits, until towards the end of the middle ages 
Constantinople only fell in 14!; 3 Fcdcsiastical Byzantinism is 
therefore not a product of the middle ages it is the outcome of 
the development of the eastern half of the empire from the time of 
Constantine the Great Under Justinian 1 ill its essential 
features were already formed imperial power extended equally 
over Stati and Church, indeed, care for the preservation of 
dogma and for the purity of the priesthood was the chief duty of 
the ruler To fulfil this duty was to serve the interests of both 
State and people , for thus “ a fine harmony is established, and 
whatever good exists becomes the portion of the whole human 
race ” Since the emperor ruled the Church there was no longer 
any question of independence for the bishops, least of all for the 
patriarch in Constantinople , they were in every respect sub- 
ordinate to the emperor 

The orthodoxy of the Eastern Church was also a result of the 
Church’s development after the time of C onstantine In the long 
strife over dogma the old belief of the Greeks in the value of 
knowledge had made itself felt, and this faith was not extinct in 
the Fastern Church There is no doubt that m the beginning of 
the middle ages both general and theological education stood 
higher among the Greeks than in more western countries In the 
West there were no learned men who could vie with Photius 
{ca 820-891) in range of knowledge and variety of scientific 
attainment But the strife over dogma came to an end with the 
7th century After the termination of the monothelite con- 
troversy (638-680), creed and doctrines were complete , it was 
only necessary to preserve them intact Iheology, therefore, 
now resolved itself into the collection and reproduction of the 


teaching of ancient authorities The great dogmatist of the 
Eastern Church, John of Damascus {ca 699-753), who stood on 
the threshold of the middle ages, formulated clearly and precisely 
his w'orking principle to put forward nothing of his own, but to 
present the truth according to the authority of the Bible and of 
the Fathers of the Church l/iter teachers, Euthvmius ^igadenus 
(d circa 1120), Nicetas t honiates (d circa 1200), and others, 
proceeded further on the same lines , Euthymius, in particular, 
often uses an excerpt instead of giving his own exposition 

Ihis attitude towards dogma did not mean that it was less 
prized than during the period of strife On the contrary, the 
sacred formulae were revered because they were believed to 
contain the determination of the highest truths the knowledge 
of God and of the mystery of salvition Yet it is intelligible 
that religious interest should have concerned itself more ketnly 
with the mystic rites of divine worship than with dogma Here 
was more thin knowledge , here were representations of a mystic 
sensuousness, solemn rites, which brought the f iithful into 
immediate contact with the Div me, and guaranteed to them the 
reception of heavenly powers What could be of more importance 
than to be absorbed in this transcendental world ? Wc mav 
gauge the energy with which the Greek intellect turned in this 
direction if wc i ill to mind that the controversy about dogma 
was replaced by tlie controversy about images This raged in the 
h astern Church for more than a century (726-843), and only 
sank to rest when the worship of images was unconditionally 
conceded In this connexion the image was not looked upon 
merely as a symbol, but as the vehicle of the presence and power 
of that which it represented in the image the invisible becomes 
opc r itivc in the visible world C hrist did not seem to be C hrist 
unless he were v isibl> represented What an ancient te u her had 
said with regard to the worship of ( hrist as the revelation of the 
Eternal Father — “ Honours paid to the earthly representatu e 
arc shared by the heavenly Arc he type ” — was now transferred to 
the p unted image it appeared as in analogy to the Incarnation 
It was for this reason that the victory of image worship was 
celebrated by the introduction of the festival of the Orthodox 
Faith 

It is consistent with this circle of ideas that initiation into the 
profound mysteries of the liturgy was regarded, together with the 
preservation of dogma, as the most exalted function of theology 
A beginning had been made, in the 5th century, by the neo- 
platonic Christian who addressed his contemporaries under the 
mask of Dionvsius the Areopagite He is the first of a series of 
theologual mystics which continued through every century of 
the middle ages Maximus Confessor, the heroic defender of 
Dvothcletism (d 662), Symeon, the New Theologian (d circa 
1040), Nicolaus Cabasilas (d 1371), and Symeon, like Nicholas, 
archbishop of Thessalonica (d 1429), were the most conspicuous 
represenUtiv es of this Oriental mysticism I hey left all the 
dogmas and institutions of the Church untouched , aspiring 
above and beyond these, their aim was religious experience 

It IS this striving after religious experience that gives to the 
Oriental monachism of the middle ages its peculiar charaiter 
In the 5th and 6th centuries F gv pt and Palestine had been the 
classic lands of monks and monasteries But when, m conse- 
quence of the Arab invasion, the monasticism of those countries 
was cut off from intercourse with the rest of Christendom, it 
decayed Constantinople and Mount Athos gained proportion- 
ately m importance during the middle ages \t Const intmople 
the monastery of btudium, founded about 460 attained to 
supreme influence during the controversy about images On 
Mount Athos the first monastery was founded in the year 963 
and in 1045 the number of monastic foundations had reached 180 
In Greek monachism the old Hellenic ideal of the wise man who 
has no wants (aiTu/0K«ia) Wiis from the first fused with the 
( hnstian conception of unreserved self-surrender to God as the 
highest aim and the highest good These ideas governed it in 
medieval tunes also, and in this wav monistic life received a 
decided bent towards mysticism the monks strove to realize 
the heavenly life even upon earth, their highest aim being the 
contemplation of God and of His ways The teachings of 
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Symeon “ the New Theologian ” on these matters lived on m the 
cloisters , it was taken up by the Hesychasts of the 14th century, 
and developed into a peculiar theory as to the perception of the 
Divine Light In spite of all opposition their teaching was 
finally justified by the Eastern Church (sixth synod of Constanti- 
nople, 1351) And rightly so, for it was the old Greek piety 
minted afresh 

The 1' astern Church, then, throughout the middle ages, 
remained true m every particular to her ancient character It 
c^innot be said that she developed as did the Western Church 
during this period, for she remained what she had been , but she 
freely developed her ongmal characteristics, consistently, in 
every direction This too is life, though of a different tvpe from 
that of the West 

That there was life in the Eastern Church is also proved by the 
fact that the power of expansion was not denied her Through 
her agency an important bulwark for the Christian faith was 
created in the new nations whu h had sprung into existence since 
the beginning of the middle ages the Bulgarians, the Servians, 
and the multifarious peoples grouped under the name of Russians 
There is a vast difference m national character between these 
young peoples and the successors of the Hellenes , and it is there- 
fore all the more significant to find that both the Church and 
religious sentiment should in their case have fully preserved the 
By/antine character This proves onte more the ancient capacity 
of the Greeks for the assimilation of foreign elements 

Ihcie was yet another outcome of this stubborn persistency 
of a peculiar type — the impossibility of continuing to share the 
life of the Western Church Neither in the East nor in the West 
was a separation desired , but it was inevitable, since the lives 
of F>ast and West were moving m different directions It was 
the fall of Constantinople that first weakened the vital force 
of the F astern Church May we hope that the e\ ( nts of modern 
times are leading her towards a renaissance 

{b) rhe Nestonan and the Monophysite Churches — Since the 
time when the church of eastern Syria had decided, in opposition 
to the church of the Empire, to cling to the ancient views of 
Syriin theologuns — therefore also to the teaching and person 
of Nes tonus — her relations were broken off with the church in 
western Syria and in Greek and Latin countries , but the power 
of Nestonan, or, as it was termed, ( haldatc Christianity, was 
not thereby diminished Separated from the West, it directed 
Its energies towards the Fast, and here its nearest neighbour 
was the Persian church Ihe latter followed, almost without 
opposition, the impulse received from Syria , from the rule of 
the patriarch Babaeus (Syr Bab hai, 498 503) she may be 
considered definitely Nestonan A ceitain number, too, of 
Arabic Christians, believers living on the west coast of India, 
the so-called Christians of St Thomas, and finally those belonging 
to places nearer the middle of Asia (Merv, Herat, Samarkand), 
remained m communion with the Nestonan church Thus there 
survived in mid Asia awidely -scattered remnant, which, although 
out of touch with the ancient usage's of Christian civilization, 
yet in no way Lcked higher culture Nestonan philosophers 
and medical practitioners became the teachers of the great 
Arabian natural philosophers of the middle ages, and the latter 
obtained their knowledge of Greek learning from Syriac trans- 
lations of the works of Greek thinkers 

Political conditions at the beginning of the middle ages 
favoured the Nestonan church, and the fact that the Arabs 
had conquered Syria, Palestine and Egypt, made it possible 
for her to exert an influence on the Chnstians in these countnes 
Of still more importance was the brisk commercial intercourse 
betw een central Asia and the countries of the Far East , for 
this led the Nestonans into China The inscnpton of Si-ngan-fu 
(before 781) proves a surprisingly widespread extension of the 
Christian faith m that country That it also possessed adherents 
in southern Siberia we gather from the mscnptions of Semiryet- 
chensk, and in the beginning of the nth century it found its 
way even into Mongolia Nowhere were the nations Christian, 
but the Christian faith was everywhere accepted by a not 
insignificant mmonty The foundation of the Mongolian empire 
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m the beginning of the 1 3th century did not disturb the position 
of the Nestonan church , but the revival of the Mahommedan 
power, which was coincident with the downfall of the Mongolian 
empire, was pregnant with disaster for her The greater part 
of Nestonan Christendom was now swallowed up by Islam, so 
that only remnants of this once extensive church have survived 
until modern times 

The middle ages were far more disastrous for the Monophysitcs 
than for the Nestonans , in their case there was no alternation 
of rise and declme, and we have only a long period of gradual 
exhaustion to chronicle Egypt was the home of Monophysitism, 
whence it extended also into Syna It was due to the great 
Jacob of Edessa (Jacob Baradaeus, d 578) that it did not succumb 
to the persecution by the power of the Orthodox Empire, and 
out of gratitude to him the Monophysite Christians of Svria 
called themselves Jacobites The Arab conquest (after 635) 
freed the Jacobite church entirely from the oppression of the 
Orthodox, and then by assured its continuance The church, 
however, never attained any greater development, but on the 
contrary continued to lose adherents from century to century 
While Jacob of Edessa is said to have ordained some 100,000 
priests and deacons for his fellow-behe\ ers, m the i6th century 
the Jacobites of Syria were estimated at only 50,000 families 

The Monophysite church of Egypt had a like fate At the 
time of the separation of the churches the Greeks here had re- 
mained faithful to Orthodoxy, the Copts to Monophysitism 
Here too the Arab conquest (641) put an end to the oppression 
of the native Christians by the Greek minority , but this did not 
afford the Coptic church anv possibility of vigorous development 
It succumbed to the ceaseless alternation of tolerance and 
persecution which i haractenzed the Arab rule in Egypt, and 
the mass of the Coptic people became unfaithful to the Church 
At the time of the conquest of the country by the Turks (1517) 
the Coptic church seems already to have fallen to the low 
condition in which the 19th centurj'’ found it Though at the 
time of the Arab conquest the Copts were reckoned at six 
millions, in 1820 the Coptic Christians numbered only about 
one hundred thousand, and it is improbable that their number 
can have been much greater at the close of the middle ages Only 
m Abyssinia the daughter church of the Coptic thunh succeeded 
in keeping the whole people in the Christi m faith This fact, 
however, is the sole outcome of the history of a thousand years , 
a poor result, if measured by the standard of the rich history 
of the Western world, yet large enough not to exclude the hope 
of a new development 

II The West {a) The Early Middle Ages The Catholic 
Church as influenced by the Foundation of the Teutonic States — 
While the Eastern Church was stereotyping those peculiar 
characteristics which made her a thing apart, the Church of 
the West was brought face to face with the greatest revolution 
that F urope has ever experienced At the end of the 6th century 
all the provinces of the Fmpire had become independent king- 
doms, in which conquerors of Gei manic race formed the dominant 
nationality The remnants of the F mpire showed an uncommonly 
tough vitality It is true that the Teutonic states succeeded 
everywhere in establishing themselves , but only in England 
and m the erstwhile Roman Germany did the Roman nationality 
succumb to the Teutonic In the other countries it not only 
maintained itself, but was able to assimilate the ruling German 
race , the Iximbards, West Goths, Swabians, and even the 
Franks in the greater part of Gaul became Romanized Con- 
sequently the position of the Christian Church was never seriously 
affected This is the great fact which stands out at the beginning 
of the history of the ^urch in the middle ages The continuity 
of the political history of Europe was violently interrupted by 
the Germanic invasion, but not that of the history of the Church 
For, in view of the facts above stated, it was of small significance 
that in Britain Christianity was driven back into the western 
portion of the island still held by the Bntons, and that in the 
countnes of the Rhine and Danube a few bishoprics disappieared 

This was of the less importance, as the Church immediately 
made preparations to win back the lost territory On the 
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frontier line of ancient and medieval times stands the figure of 
Gregory I , the incarnation as it were of the change that was 
taking place half Father of the Church, half medieval pope 
He It was who sent the monk Augustine to hngland, in order 
to win over the Anglo-Saxons to the Christian faith Augustine 
was not the first preax;her of the Gospel at Canterbury A 
hrankish bishop, Liudhard, had laboured there before his time 
but the mission of Augustme and his ordination as a bishop 
were decisive in the conversion of the country and the estab- 
lishment of the Anglo-Saxon church On the continent 
an extension of the Lrankish supremacy towards the east had 
already led to the advance of Christendom Not only were the 
bishoprics in the towns of the Rhine country re-estabhshtd, 
but as the Franks colonized the country on Ixith sides of the 
Mam, they carried the Christian faith into the very heart of 
Germany lunally, the dependence of the Swabian and Bavarian 
peoples on the Prankish empire paved the wav for CliTLstianity 
in those provinces also Cdtic monks worked a'- missionaries 
m this part of the country side by side with h ranks In Rngland 
it had not been possible to bring the old British and the young 
Anglo-Saxon chuiches into fnendly union , but m spite of this 
the Celts did not abstain from working at the common tasks 
of C hristendom, and the continent has much to thank them for 
When the first centur>’’ of the middle ages came to an end the 
Church had not only reoccupied the former territory of the 
Empire, she had already begun to overstep its limits 

In so doing she had renixined as of old and had vet liccome 
new (reed and dogma, above all, remained unchanged live 
doctrinal decisions of the ancient Church remained the mde- 
structible canon of belief, and what the theologians of the 
ancient Church had taught was reverenced as bevond improve- 
ment The entire form of divine worship remained therefore 
unaltered Even where the I^tm tongue was not understood 
by the people, the Church preserv ed it m the Mass and m the 
administrxtion of the sacraments, iti her exorcisms and m her 
benalietions Furthermore, the organization of ecclesiastical 
ofiices remained unchanged the division of the Church into 
bishoprics and the grouping together of bishoprics into metro- 
poliUn dioceses Finally, the property and the whede social 
status of the Church and of the hierarchv remained unchanged, 
as did also the conviction that the pcrtection of the Christian 
life was to be sought and found in the monastic profession 

Nevertheless, the new conditions did exercise the strongest 
influence upon the character of the Church Ihe churches of 
the Lombards, West Goths, h ranks and Anglo-Saxons, all 
counted themselves parLs of the Catholic ( hurc'h , but the 
Catholic ( hurch had altered its condition , it lacked the power 
of organization, and split up into territorial churches Under 
the Empire the ecumenical council had Ixen looked upon as 
the highest representative organ of the Catholic Church , but 
the earlier centuries of the middle ages witnessed the convocation 
of no ecumenical councils Under the Empire the bishop of 
Rome had possessed m the Church an authority recognized and 
proteseted by the State , respect for Rome and for the successor 
of Saint Peter was not forgotten by the new territorial churches, 
but It had altered in character , legal authority had become 
merely moral authority , its wieldcr could exhort, warn, advise 
but could not command 

On the othtr hand, the kings did command in the Church 
They certainly claimed no authority over faith or doctrine, and 
they too respected doctrinal law , but they succeeded m asserting 
their rights to a practical share in the government of the Church 
Ihe clergy and laity of a diocese together elected their bishop, 
as they had done before , but no one could become a bishop 
against the will of the king, and the confirmation of their choice 
rested with him The bishops continued to meet m synods as 
before, but the councils became territorial synods , they were 
called together at irregular intervals by the king, and their 
decisions obtained legal effect only by royal sanction. 

In these circumstances the intrusion of Germanic elements 
into ecclesiastical law is easy to understand This is most 
clearly recognizable in the case of churches which arose alongside 
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I the episcopal cathedrals In the Fmpire all churches, and all 
the property of the ( hurch, were at the disposal of the bishops , 
[ m (jermanic countries, on the contrary', the territorial nobles 
were looked upon as the owners of churches built upon their 
lands, and these lx came “proprietary churches’’ Hit logical 
tonsequence of this was thit the Urrilonal nobks daimcd the 
right of appointing clergy, and the tnjovment of the revenues 
of these churches denv cd from the land (tithes) Even a certain 
number of the monastic establishments came m this way into 
the possession of the feudal landowmrs, who nominated abbots 
and abbesses as they appointed the incumlxnts of Iheir i hunches 
With these conditions ind with the diminution of tlu as- 
cendancy of town over country that resulted from the leutonir 
conquests, is connected the rise of the parochial system in the 
country The parishes were further grouped together into rural 
deaneries and archdeaconries Ihus the diocese, hitherto a 
i simple unit, became an elaborately articuhteil whole Ihc 
bishopric of the middle age s bears the same name as that of the 
indent Church, but la manv lespccts 't his a greatness that 
IS new 

This transformation of old institutioas is the first great result 
of Ciennanic influence in the Christun C hurch It continues to 
the present day in the universal survival of tlie parochial system 
In the middle ages the civilizing task of the Chur^'h was first 
approached m England Hus was the home of the Latin 
Christian hteraturc and theology of medieval times Aldhelm 
(d 709) and the \enerable Bede (ei 73^) were the first scholars 
of the period England was also the home of W nfrid Bonifatius 
(d 7S7) Wt are accustomed to look ufwn him chiefly as a 
missionary , but his lomplction of the conversion of the peoples 
of central Germany (Ihunngians and Hessians) and his share 
m that of the Frisians, are the least part of his life-work Of 
more import vme is the fact that in co-opervtion with the bishops 
of Rome, he carried out the organization of the church m B v\ in i 
and began the reorganization of the hrankish church, vvhuh had 
fallen into confusion and decay aurmg the pohticd disorders 
ot the last years of the Merovingians It was Boniface, too, 
who, with the aiel of numerous English piiests, monks and nuns, 
inlroducid the hterarv culture of hngUnd into (icrminv 
Pippin (d 768) and Charlemagne (d 814) built on the founda- 
tions laid bv Winfnd Tor the importance of Chulemagne’s 
work, irom the point of view of the Church, consists also, not so 
much m the fact thvt, by his conversion of the Saxons, the Avars 
and the Wends m the eastern Alps he suhst mtiallv extended the 
( hurch s dominions as m his iiav ing led back the Frankish Chureh 
to the fulhlmcnt of her functions as a religious and civilizing 
agent Ihis was the purpose of his etrJesiastical legislation 
Jhc pnncipal means to tins end taken bv him was the raising of 
the status of the clergv from the priests he demanded faithful- 
ness m preaching and teaching from the bishops the conscientious 
goverrment of their dioceses fhe monasteries, loo, learned 
to serve the ( hurch bv bet oming nurseries of hterarv' and 
theological culture For the purpose of carrving out his ideas 
Charlemagne gathered round him the best intelleits of Europe 
None was more ultimately associated with him than the Anglo- 
Saxon Alenin (d 804) but he was only one among man\ 
Beside him are the Celts Josephus bcottus and Dungal, the 
Lombards Pauhnus and Paulus Diaconus, the West (lOth 
Iheodulf and many Franks Lndcr their guid mcc theology 
flourished m the Irankish empire It was as little original as 
that of Bede , foi on the continent, too scholars were content to 
ihmk what those of old had thought before them But in so 
doing they did not only' repeat the old formulae the ideas of the 
men of old sprang mto new life This is shown by tlu searchmg 
discussions to which the Adoptionist controveisy gave rise At 
the same timi , the controv ersv with the Fastem Chureh over the 
adoration of imagis shows thxt the younger Western theology 
felt itself equal, if not supenor to the Cireek 1 his w is m fact the 
case , for it knew how to treat the question, which divided the 
Greeks, m a more dispassionate and prai tical manner than they 
The second generation of Frankish tlieologians did not lag 
behind the first Hrabanus of Fulda (who died archbishop of 
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Mam/ m 856) was in the range of his knowledge undoubtedly 
Alcuin’s superior He was the first learned theologian produced 
by Germany His distiple, Abbot Walafnd Strabo of Reichenau 
(d 849), was the author of the Glossa Ordtnaria, a work which 
formed the foundation of biblical exposition throughout the 
middle ages France was still more richly provided with theo- 
logians in the 9th century her most prominent names are 
Hmcmar, archbishop of Reims (d 882), Bishop Prudentius of 
Troyes (d 861), the monks Servatus Lupus (d 862), Radbert 
Paschasius (d area 860), and Ratramnus (d after 868) , and the 
last theologian who came into trance from abroad, Johannes 
Scotus Erigena (d area 880) The theological method of all 
these was merely that of restatement But the controversy 
about predestination, which, in the 9th century, Hmcmar and 
Hrabanus fought out with the monk Gottschalk of Fulda, as well 
as the discussions that arose from the definition of the doctrine of 
transubstantiation of Radbert, enable us to gauge the intellectual 
energy with which theological problems were once more being 
handled 

Charlemagne followed his father’s policy m carrying out his 
ecclesiastical measures in close association with the bishops of 
Rome He renewed the donation of Pippin, and as Patnaan he 
took Rome under his protection From Pope Adrian T he 
received the Dionyso-Hadnana, the Roman collection of material 
bearing on the ancient ecclesiastical law But the Teutonic 
elements maintained their place m the law of the Frankish 
C hurch , and this was not altered by the fact that, since C hnstmas 
800, the king of the Franks and Lombards had borne the title of 
Roman emperor On the contrary, Rome itself was now for the 
first time affected by the predominance of the new empire , for 
Charlemagne converted the patriciate into effective sovereignty, 
and the successor of St Peter became the chief metropolitan of 
the Frankish empire 

1 here were, indeed, forces tending m the contrary direction , 
and these were present in the Frankish empire Evidence of this 
IS given by the canon law forgeries of the 9th century the 
eapitula of Angelram, the C apitulanes of Bcncdictus Levita (see 
Capitulary), and the great collection of the Pseudo-Isidorian 
Decretals hoi the moment, however, this party met with no 
success Of more importance was the fact that at Rome the old 
conditions, the old claims, and the old law were unforgotten 
Developing the ideas of Leo I , Gelasius I and Gregory the 
Cireat, Nicholas I (858-867) drew a picture of the divine right 
and unlimited power of the bishop of Rome, which anticipated 
all that the greatest of his successors were, centuries later, actually 
to effect The time had not, however, yet come for the establish- 
ment of the papal world-dominion hor, while the power of 
f harlemagne’s successors was decaying, the papacy itself became 
involved in the confusion of the party strife of Italy and of the 
city of Rome, and was plunged in consequence into such an abyss 
of degradation (the so-called Pornoeracy), that it was m danger of 
forfeiting every shred of its moral authority over Christendom 

{b) Central Period of the Middle Agei Dominance of the 
Roman Spirit in the Church — After the accession of the House of 
Saxony (919), the national ecclesiastical system, founded upon the 
principles of Carolingian law, developed in Germany with fresh 
energy The union in 962 by Otto I of the revived Empire with 
the German kingship brought the latter into uninterrupted 
contact with the papacy The revelation of the antagonism 
between the German conception of ecclesiastu al affairs and 
Roman views of ecclesiastical law was sooner or later inevitable 
This was most obvious m the matter of appointment to bishoprics 
At Rome canonical election was alone regarded as lawful , in 
Germany, on the Other hand, developments since the time of 
Charlemagne had led to the actual appointment of bishops being 
in the hands of the king, although the form of ecclesiastical 
election was preserved hor the transference of a bishopric a 
special legal form was evolved — that of investiture, the king 
investing the bishop elect with the see by delivering to him the 
ring and pastoral staff No one found anything objectionable in 
this , investiture with a bishopric was parallel with the appoint- 
ment by a territorial proprietor to a patronal church 


The practice customary in Germany was finally transferred to 
Rome Itself The desperate position of the papacy in the nth 
century obliged Henry III to intervene When, on the 24th of 
December 1046, after three rival popes had been set aside, he 
nominated Suidgar, bishop of Bamberg, as bishop of Rome before 
all the people in St Peter’s, the papacy was bestowed m the same 
way as a German bishopric , and what had occurred in this case 
was to become the rule By procuring the transference of the 
patriciate from the Roman people to himself Henry assured his 
influence over the appointment of the popes, and accordingly 
also nominated the successors of Clement II 

His intervention saved the papacy For the popes nominated 
by him, Leo IX in particular, were men of high character, who 
exercised their office in a loftier spirit than their corrupt pre- 
decessors They placed themselves at the head of the movement 
for ecclesiastical reform But was it possible for the relation 
between Empire and Papacy to remain what Henry III had 
made it ? 

Ihe original sources of this reform movement la\ far back, 
m the time of the Carolmgians It has been pointed out how 
( harlemagne pressed the monks into the service of his civilizing 
aims We admire this , but it is certain th vt he thereby alienated 
monasticism from its original ideals These, however, had far too 
strong a hold upon the Roman world for a reaction against the 
new tendency to be long avoided This reaction began w ith the 
reform of Benedict of Aniane (d 821), the aim of which was to 
bring the Benedictine order back to the principles of its original 
rules In the next century the reform movement acquired a 
fresh centre in the Burgundian monastery of Cluny I lit energy 
of a succession of distinguished abbots and the disciples whom 
they inspired suttetded in bringing about the victory of the 
reforming ideas in the Prench monasteries , once more the rule 
of St Benedict controlled the life of the monks A large number 
of the reformed monasteries attached themselves to the con- 
gregation of Cluny, thus assuring the influence of reformed 
monasticism upon the Church, and securing likewise its inde- 
pendence of the diocesan bishops, since the abbot of Cluny was 
subordinate to the pope alone (See Cluny , Benedictines 
and Monasticism ) At the same time that Cluny began to grow 
into importance, other centres of the monastic reform movement 
were establisheil in Upper and Lower Lorraine , and before long 
the activity of the Cluniac monks made itself felt in Italy In 
Germany Poppo of Stavelot (d 1048) was a successful champion 
of their ideas , in England Dunstan (d 988 as archbishop of 
Canterbury) worked indejTendently, but on similar lines Ev cry- 
where the object was the same the supreme obligation of the 
Rule, the renewal of discipline, and also the economic improve- 
ment of the monasteries The reform movement had originally 
no connexion with ecclesiastical politics , but that came later 
when the leaders turned their attention to the abuses prevalent 
among the clergy, to the conditions obtaining in the ( hurch in 
defiance of the ecclesiastical law “ Return to the canon law' ” 
was now the battle-cry In the Cluniac circle was coined the 
principle Canonica auctontas Dei lex est, canon law being taken 
in the Pseudo-Isidorian sense Ihe programme of reform thus 
included not only the extirpation of simony and Nicolaitism, 
but also the freeing of the C hurch from the influence of the State, 
the recovery of her absolute control over all her possessions, 
the liberty of the Church and of the hierarchy 
As a result, the party of reform placed itself in opposition to 
those ecclesiastical conditions which had arisen since the con- 
version of the Teutonic peoples It was, then, a fact pregnant 
with the most momentous consequences that Leo IX attached 
himself to the party of reform For, thanks to him and to the 
men he gathered round him (Hildebrand, Humbert and others), 
their principles were established in Rome, and the pope himself 
became the leader of ecclesiastical reform But the carrying 
out of reforms led at once to dissensions with the civil power, 
the starting-point being the attack upon simony 
Originally, in accordance with Acts viii 18 et seq , simony 
was held to be the purchase of ordination In the 9th century 
the interpretation was extended to include all acquisition of 
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ecclesiastical offices or benefices for money or money’s worth 
Since the landed proprietors disposed of churches and convents, 
and the kings of bishoprics and abbeys, it became possible for 
them too to commit the sin of simony , hence a final expansion, 
in the nth century, of the meaning of the term The Pseudo- 
Isidorian idea being that all lay contiol over things ecclesiastical 
is wrong, all transferences bv lavmen of ecclesiastical offices or 
benefices, even though no money changed hands m the process, 
were now classed as simony (Humbert, Adversus Sunontacos, 
103 7-1058) Thus the lord who handed over a living was a 
simonist, and so too was the king who invested a bishop On 
this question the battle began Ihe Church at first refrained 
from contesting the rights of the landowners over their own 
churches, and concentrated her attack upon investiture In 
1050 the new system of papal election mtroduced by hncholas II 
ensured the occupation of the Holy See bv a pope favourable to 
the party of reform , and m 1078 Gregory VII issued his pro- 
hibition of lay investiture In the years of conflict th it followed 
Gregory looked far beyond this point j he set his aim e\ er 
higher ; until, in the end, his idea was to concentrate all ecclesi- 
astical pover in the hands of the pope, and to raise the papacy 
to the dominion of the world Thus was to be realized the old 
dream of Augustine that of a Kingdom of God on earth under 
the rule of the Church But it was not gu en to Gregory to reach 
this goal, and his successors had to return again to the strife 
over investiture The settlement of iiir may be said to have 
embodied the only solution of the great question that was right 
in prim iplo, since it pronounced in favour of a clear distim tion 
between the spiritual and temporal spheres However, a solution 
that was right in principle proved impossible in practice, and the 
long struggle ended in a compromise by the Concordat of Worms 
(1122) The essential part of this was that the Empire accepted 
the canonical election of bishops, and allowed the metropolitan 
to confer the sacred ollice b> gift of ring and pastoral staff, 
while the Church acknowledged that the bishop held his temporal 
rights from the Empire, ancl wis therefore to be invested with 
them bv a touch from the royal sceptre A similar solution was 
arrived at in England Henry I also renounced his claim to 
bestow ring ancl pastoral staff, but kept the right of induction 
into the temporalities (x 106-1107) In hrance the demands of 
the Church were successful to the same degree as m England 
and Ciermany, but without an> conflict Thus the Ciermanic 
element in the law regarding appointment to bishoprics was 
eliminated Somewhat later it disappeared also in the case of 
the churches of less importance, patronal rights over these being 
substituted for the former absolute ownership The pontificate 
of Alexander III (1150 1181) decided this 
Since the time of ( harlemagne Germanic influence had pre- 
ponderated in the West, as is shown in the expansion of the 
Church no less than in matters of ecclesiastical law The whole 
progress of Christianity m Europe from the 9th to the 12th 
centur> was due— if we exclude Eastern Christendom — to the 
Icutomc nations , neither the papacy nor the peoples of I^atin 
race were concerned in it German priests and bishops carried 
the Christian faith to the Czechs ind the Moravians, laboured 
among the Hungan ins and the Poles, and won the wide district 
between the Elbe and the Oder at once for Christianity and for 
the German nation Cjermany, too, vyas the starting-point for 
the conversion of the Scandinavian countries, which was com- 
pleted by h nglish priests with the assistance of native princes 
But, even while the Teutonic peoples were thus taking the 
lead, we can see the I-^tin races beginning to assert themselves 
The monastic reform movement was essentially Latin m origin , 
and even more significant was the fact that scholasticism, the 
new theology, had its home in the Latin countries Aristotelian 
dialectics had always been taught in the schools , and reason as 
well as authority had been appealed to as the foundation of 
theology , but for the theologians of the 9th and loth centuries, 
whose method had been merely that of restatement, raho and 
auc tort las were m perfect accord Then Berengar of Tours 
(d 1 088) ventured to set up reason against authority by reason 
the truth must be decided This involved the question of the 
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relation in theology of authority and reason, and of whether the 
theological method is authoritative or rational To these ques- 
tions Berengar gave no answer , he was ruined by his opposition 
to Radbert's cioctrine of transubstantiation The Lombard 
Anselm (d 1109), archbishop of ( anterbury, was the first to deal 
with the subject He took as his starting-point the traditional 
faith , but he was convinced that w hoever has experience of the 
truths of the faith would be able to understand them In 
accordance w ith this principle he pointed out the goal of thcolog\ 
and the way to its attainment the function of theology is to 
demonstrate dogmas sola rattone 

It was a bold conception — too bold for the medieval world, for 
which faith was primarilv the obligation to believe It is eis\, 
therefore, to understand wh\ \riselm’s method did not become 
the dominant one m theology Not h( but the Frenchman 
\bclard (d 1142), was the creator of the scholastic method 
\belard, too, started from tradition , but he discovered that the 
statements of the various authorities ire ver\ often in the relation 
of <;tc et non, ves and no Lpon this fact he bised his pronounce- 
ment as to the function of theologv it must tmploy the dialectic 
method to reconcile the contr idictions of tradition, and thus to 
shape the doctrines of the faith in accordance with reason By 
teaching this method Abelard created the implements for the 
erection of the great theological s\ stems of the schoolmen of the 
12th and i^th centuries Peter l/imbard (d 1160), Alexander 
of Halts (d 1245), \lbertus Magnus (d 1280), and Thomas 
Aquinas (d 1275) They adientured a complete exposition of 
Christian doctrine that should be altogether ecclesiastical and 
at the same time altogether rational In so doing they set to 
work at the sami time to complete the development of ecclesi- 
astical dogma , the formulation of the Catholic doctrine of the 
Sacraments was the woik of schol isticism 

Canon law is the twm-sister of scholasticism At the very 
time when Peter Lombard was shaping his Sentences, the monk 
(iratian of Bologna was making a new collection of laws It was 
not only significant that in the Concordia disiordanltum canonum 
ecclesiastical laws whether from authentic or forged sources 
were gathered together wathout regard to the existing civil law , 
of even greater eventual importance was the fact tint Gratian 
taught that the contradictions of the canon law were to be 
reconciled by the same method as that used by thcologs to 
reconcile the discrepancies of doctrinal tradition Thus Gratian 
became the foundei of the science of canon law , a science which 
like the scholastic theology, was entirely eccksiistical and 
entirely rational (sec Canon L\w) 

like the new theologs and the new science of liw the new 
monasticism was dlso rooted in I atm soil In the first of the 
new orders, that of the fistennns (1098) the eild monistic 
ideal set forth in the Rule of Benedict of Nursia still prevailed , 
but in the constitution and government of the order new ideas 
were at work In the Prcmonstratensiin order, however 
founded in 1120 by Norbert of Xanten, a new conception of 
the whole function of monuhism was introduced the dutv 
of the priest monk is not onlv to work nut his own salvation, 
but, bv pleaching and cure of souls, to labour for others This 
was the dominant idea of the ordci of friars preachers founded 
in 1216, on the basis of the Premonstratcnsian rule, bv Dominic 
of Osma (see Dominic Saint, and Dominicans) It was also 
the basis of the order of friars minor (hranciscans, q 0 ), founded 
m 1210 For the foundation of Francis of Assisi came into 
existence as a societv of itinerint preachers no one was more 
deeplv convinced than I'rancis of the dutv of working for others 
and his own mission was, as he said to win souls But with 
this idea he fused another namelv , that it is the task of the monk 
to imitate the humilitv and poverty of Jesus, and his order 
thus liccame a mendicint order From the eirliest times the 
monks had renounced ill private propertv and no individual 
monk, but onlv the order to which he belonged, could acquire 
possessions hor brands this was not enough he put ‘ holv 
poverty m place of renunciation of private propertv, and 
allowed neither monk nor monasterv to have anv posstssions 
whatever , for onlv thus is the following of Jesus complete So 
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mighty was the impression made by the poverty of the Mmorites, 
that the Dominicans promptly followed their example and 
likewise became mendicant 

Ihis alone would serve to indicate tlie remarkable deepening 
of the religious life Uiat had taken place m the Latm countries 
Its beginning may be traced as early as the nth century (Pietro 
Damiani, qv), and in the 12th century the most influential 
exponent of this new piety was Bernard {qv) of Clairvaux, 
who taught men to find (jod b> leading them to Christ ( on- 
temporary with him were Hugh y ) of bt Victor and his pupil 
Richard y ) of St Victor, both monks of the abbey of bt Victor 
at Pans, the aim of whose teaching, based on that of the Pscudo- 
Dionvsius, was a mv stical absorption of thought in the Godhead 
and the sum ndtr of self to the Eternal Love Under the influence 
of these ideas, m part purely Christian and in part neo-platonic, 
piety gamed in warmth and depth and beexme more personal , 
and though at first it flourished in the monasteries, and m those 
of the mendicant orders especially, it penetrated far beyond 
them and influenced the laity everywhere 

Ihe new piety did not set itself in opposition either to the 
hierarchy or to the institutions o^ the Church, such as tlie 
sacraments and the discipline of penance, nor did it reject those 
foreign elements (asceticism, woiship of saints and the like) 
which had passed of old time into Christianity from the ancient 
world Its temper was not critical, but aggressively practical 
It led the Romance nations to battle for Christendom In the 
nth and 12th centuries the chivalry of Spam and southern 
France took up the struggle with the Moors as a holy war In 
the autumn of 1096 the nobles of France and Italy, joined by 
the Norman baions of Lngland and Sicily, set out to wrest the 
Holy Land from the unbelievers , and for more than a century 
the cry, ‘'Christs land must be won for Christ,” exercised an 
unparalleled power in Western Christendom 

All this meant a mighty exaltation of the C hurch, w Inch ruled 
the minds of men as she had hardly ever done before Nor was 
It possible that the position of the bishop of Rome, the supreme 
bead of the Western Church, should remain unaffected by it 
Two of the most jjowerful of tlie German emperors, Fredenck 
I and his son Henry VI , struggled to renew and to maintain the 
imjierial supremacy over the pap iry The close relations between 
northern Italy ami the Fmpire, and the union of the sovereignty 
of soutliern Italy with the German crown, seemed to afford the 
means for keeping Rome in subjection But Fredenck I fought 
a losmg battit, and when at the peace of Venice (1177) he 
recognized Akxanckr fll as popie, he relinquished the hope of 
carrying out his Italian policy while Henry VI died at the 
early age of thirty- two (1197), before his far-reaching schemes 
had been realized 

Ihe field was thus cleared for the full development of papal 
power Ihis liad greatly increased since the Concordat of 
Worms, and reached its height under Innocent III (1198-1216) 
Innocent believed himself to be the representative of God, and 
as such the supreme possessor of both spiritual and temporal 
power He therefore chimed m both spheres the supreme 
administrative, legislative and judicial authority Just as he 
considered himself entitled to appoint to all ecclesiastical offices, 
so also he invested tlie emperor with his empire and kings with 
their kingdoms Not only did he despatch his decretals to the 
universities to form the basib of the tcaihmg of the canon law 
and. of the decisions founded upon it, but he considered himself 
empowered to annul civil laws Thus he annulled the Great 
( barter m 1215 ]ust as the Curia was the supreme court of 
appeal in ecclesiastical causes, so also the pope threatened 
disobedient pnnees with deposition, e g the emperor Otto TV 
in 1210, and John of Lngland in 1212 

The old institutions of the Catholic Church were transformed 
to suit the new position of the po[)e hrom 1123 onward there 
had again been talk of general councils , but, unlike those ot 
earlier times, these were assemblies summoned bv the pope, 
who confirmed their resolutions. The canonical election of 
bishops also continued to be discussed , but the old electors, 
i € the clergy and laity of the dioceses, were deprived of the 
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right of election, this being now transferred exclusively to the 
cathedral chapters The bishops kept their old title, but they 
described themselves accurately as “ bishops by grace of the 
apostohe see,” tor they administered their dioceses as plem- 
potentianes of the pope , and as time went on even the Churcli’s 
criminal jurisdiction became more and more concentrated in 
the hands of the pope (see Inquisition) 

The rule of the Church by the Roman bishop had thus become 
a reality , but the papal claim to supreme temporal authority 
proved impossible to maintain, although Innocent III had 
apparently enforced it The long struggle against Frederick 
II , earned on by Gregory IX (1227-1241) and Innocent IV 
(1243-1251), did not result m victor> , no papal sentence, 
but only death itself, depnved the emperor of his dominions , 
and when Boniface VIII (1294-1303), who m the bull Unani 
Sanctam (1302) gave the papal claims to universal dominion 
their classical form, quarrelled with Philip IV of France about 
the extension of the roval power, he could not but perceive that 
the national monarchy had become a force which it was impossible 
for tlie papacy to overcome 

(c) Close of tJte Middle Ages Disintegratton — While the 
Church was yet at the height of her power the great revolution 
began, which was to end in the disruption of that union between 
the Temporal and the Spiritual which, under her dommion, had 
charactenzed the life of the West The Temporal now claimed 
Its proper rights Ihc political power of the Empire, indeed, had 
been shattered , but this left all the more room for the vigorous 
development of national states, notably of k ranee and England 
At the same time intellectual life was enriched by a wealth of 
fresh views and new ideas, partly the result of the busy inter- 
course with the East to which the Crusades had given the first 
impetus, and which had been strengthened and extended by 
lively trade relations, partly of the revived study, eagerly 
pursued, of ancient philosophy and literature (see Rknaissancp ) 
Old forms became too narrow, and vigorously growing national 
literatures appeared side b) side with the universal Latin 
literature J he life of the Church, moreover, was affected by the 
economic changes due to the rise of the power of money as 
opposed to the old economic system based upon land 

The effects of these chang(4 made themselves felt on all sides, 
in no case more strongly than in that of the papal claims to the 
supreme government of the world Theoretic illv they were still 
unwaveringly asserted , indeed it was not till this time that they 
received their most uncompromising expression (Augustinus 
Triumphus, d 1328, Alvarus Pelagius, d 1332) After Boniface 
VIII , however, no pope seriously attempted to realize them , 
to do so had m fact become impossible, for from the time of their 
residence at Avignon (1305-1377) the popes were m a state of 
complete dependence upon the Fremh crown But even the 
cunahstic theor>^ met everywhere with opposition In France 
Philip IV ’s jurists maintained that the temporal power was 
independent of the spintual In Italy, a little later, Dante 
championed the divine right of the emperor {De Monarchta, 
1 311) In Germany, Marsiglio of Padua and Jtan of J andun, the 
literary allies of the emperor Louis IV , ventured to define anew 
the nature of the civil power from the standpoint of natural law, 
and to assert its absolute sovereignty {Defensor pacts, c 1352) , 
while the tranciscan William of Oc( am (d 1349) examined, also 
in Louis’ interests, into the nature of the relation between the two 
powers He too concluded that the temporal power is inde- 
pendent of the spintual, and is even justified m invading the 
sphere of the latter in cases of necessity 

While these thoughts were filling men’s minds, opposition to 
the papal rule over the Church was also gaming continually in 
strength 1 he reasons for this were numerous, first among them 
being the abuses of the papal system of finance, which had to 
provide funds for the vast administrative machinery of the 
Cuna riaere was also the boundless abuse and arbitrary 
exercise of the nght of ecclesiastical patronage (provisions, 
reservations), and further the evtr- increasing traffic m dis- 
pensations, the abuse of spiritual punishments for worldly ends, 
and so forth No means, however, existed of enforcing any 
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remedy until the papal schism occurred in 1378 Such a schism 
as this, so mtoWable to the ecclesiastical sense of the middle ages, 
necessitated the discovery of some authority superior to the rival 
popes, and therefore able to put an end to their quarrelling 
Geneial councils were now once more called to mind , but these 
were no longer conceived as mere advisory councils to the pope, 
but as the highest representative organ of the umversal Church, 
and as such rinking above the pope, and compictent to demand 
obedience even from him This was the view of the Germans 
Conrad of Gelnhausen {d 1390) and Heinrich of Langenstem (d 
1397), as also of the hrcnchmen Pierre d Ailli (d 1420) and Jean 
Charhei Gerson (d 1429) These all recognized m the convoca- 
tion of a general council the means of setting bounds to the 
abuses in the government of the Church by an extensive reform 
ihe council of Pisa (1409) separated without effecting anything , 
but the council of Constance (1414-1418) did actually put an end 
to the schism Ihc reforms begun at Constance and continued 
at Basel (1431-1449) proved, however, insufficient Above all, 
the attempt to set up the general counal as an ordinary institu- 
tion of the Catholic Church failed, and the Roman papacy, 
restored at ConsCinc", preserved its irresponsible and unlimited 
power over the government of the Church (bee Papacy, 
Constance, C ouncil of, and Basel, Council or ) 

Thus the attempt to reform the Church by moans of councils 
failed , but this very failure led to the survival of the desire for 
refonn It was kept alive by the most various circumstances , 
m the first instance by the attitude of the European states 
1 hanks to his recognition by the powers, Pope Eugemus IV 
(1431-1447) hxd been victorious over the council of Basel , but 
neither Pranct nor Germany was prepared to forgo the reforms 
passed by the council France secured their vahdit>, as far as 
she herself was concerned, by the Pragmatic Sanction of Bourges 
(July 7, 1438) , Germanv followed with the Acceptation of Main/ 
(March 26, 1439) The theory of the papal supremacy held by 
the Curia was thus at least called in question 
The antagonism of the op])osition parties was even more 
pronounced The tendencies which thev represented had been 
present when the middle ages were > et at their height , but the 
papacy, while at the zenith of its power, had succeeded in 
crushing the attacks made upon the creed of the Church bv its 
most dangerous foes, the dualistic C athan On the other hand it 
liad not been able to overcome the less radical opposition of the 
“ Poor Man of Lyons ” (Waldo, d c 1217), and even in the 13th 
century stray supporters of the W aldensian teaching were to be 
found in Italv, Prince and Germany, everywhere keeping ali\e 
mistrust of the U mporal power of the Church, of her priesthood 
and her hierarchy In England the hierarchy was attacked by 
John Wydiffe (d 1384), its greitest opponent before Luther 
Starting from Augustine’s conception of the Church as the 
commumty of the elect, he protested against a church of wealth 
and power, a church that had become a politic vl institution 
instead of a school of salvation, and against its head, the bishop of 
Rome Wycliffe s ideas, conveyed to the continent, precipitated 
the outbreak of the Hussite storm in Bohemia 1 he council of 
Constance thought to quell it by condemnation of Wvciiffes 
leaching and by the execution of John Huss (1415) But m vain 
Ihc flame burst forth, not m Bohemia alone, where Huss s death 
gav e the signal for a general nsing, but also in England among the 
Lollards, and m (icnrany among those of Huss s persuasion, w ho 
had many points of agreement with the remnant of theWaldcnses 
(bee Huss , Wyciiffe , 1 OLi ards , Waldenses ) 

1 his was open opposition , but there was besides another 
opposing force which, though it raised no noise of controMrsv, 
yet was far more widely severed from the views of the Church 
than either Wycliffe or Huss this was the Renaissance, which 
began its reign in Italy dunng the 14th century The Re- 
naissance meant the emancipation of the secular world from 
the domination of the Church, and it contributed in no small 
measure to the rupture of the educated class with ecclesiastical 
tradition Beauty of form alone was at first sought, and found m 
the antique , but with the form, the spirit of the classical 
attitude towards life was revived While the Chunh, like a 
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cartful mother, sought to lead her children, never allowed to grow 
up, safely from time into eternity, the men of the Renaissance 
lelt that they had come of age, and that tluv were entitled to 
make themselves at home in this world They wishe d to possess 
the earth and enjoy it by means of secular education and culture, 
and an impassable gulf yawned bt tween their views of religion 
and morality and those of the ( hurch 

ihis return to the ideals of antujuity did not remain confined to 
Italy, but the humanism of the northern countries presents no 
close parallel to tlu Italian renaissance However much it 
agreed m admiration of the ancients, it differed absolutely m its 
preservation of the fundamental ideas of Christiamtv But 
neither Reuchlin (d 1322), Lrasmus (d 1536), haber d Llaples 
(d 1536), Thomas More (d 1333), nor tin numerous otlurs who 
were their disciples, or who shared their views, were m the least 
degree satisfied with the conditions prevulmg in the Church 
Their ideal was a return to that simplicity of primitive Christen- 
dom which they believed lhe\ found revealed in the New 
Testament and m the writings of the early I ithtr'i 

To this theolf^v could not point the wav Since the lime of 
Duns Scotus (d 1308) theologians had been eorscious of the 
discrepancv between Anstotelianism and eccUsiistual dogma 
haith in the infallibiliiv of the scholastic system was thus shaken, 
and the sy stem itself was destroy ed by the re\ iv al of philosophic 
nominalism, which had been discredited m the iith century by 
the realism of the great schoolmen It now found a Ixild sup- 
porter in William of Occim (q v ), and through him became widely 
accepted But nominalism was powerless to inspire theology 
with new life , on the contrary, its intervention only increased 
the mextrirable tangle of the hairsplitting questions ivith which 
theology busied itself, and made their solution more and more 
tmpiossible 

Mysticism, moreover, which had no lack of noteworthy 
supporters m the i4lh and 15th centuries, and the vinous new 
departures in thought initiated bv indnidual theologians such 
as Nicolaus Cusanus (d 1464) and Wessel Gansfort (d 1489), 
were not c ompetent to restore to the Church what she had once 
possessed m scholasticism — that is to sav, a conrcption of 
( hristianity in which all ( hnstendom rccogni/td the con\ictions 
m which It lived and had its Ixing 

This was ill the more significant because Western C hnstendom 
m the 13th century' was bv no meins irreligious Men s minds 
were agitated by spmtuil questions, and they sought sabation 
and the assurance of salvation, using every means presc^lx^d 
by the Church confession and the communion, indulgences 
and relics, pilgrimages and oblations prayers and attendance 
at church , none of all these were (ontemned or held cheap 
j Yet the age had no inward pcicc 

AfUr the failure of the attempts at reform by the councils, 

I the guidance of the Church was left unchsturoed in the hands of 
the popes, and they yyere determined tliat it should remain so 
In 1450 Eugemus IV set up in opposition to the council of B isel 
a general council summoned bv himself, which met first at 
Ferrara and afterwards at Florence Here he appeared to sc ore 
i gieat success The split between East and West had led in 
the nth century to the rupture of eei lesiaslical relations bctyycen 
Rome and Constantinople This schism had lasted since the 
16th of Julv 1034, but nenv a uiuon yvitn the Fastem Church 
yvas siicccssfullv accomplish-'d at Florence Eugemus certainly 
oyved his success merely to lh( political nee cssities of the emperor 
of the Eist, ind his union yvas forthyyith destroyed owing to Us 
repudiation by oriental Christendom , yet at the same lime his 
dee ret ils of union were not devoid of importance, for in them the 
pope reaffirmed the s holastic do'trme regarding the sacr imcnls 
as a dt^ma of the Church and he spoke .is the supreme head of 
ill Christendom 

This claim to the supre me government of the Church y\as to be 
ste idily maintained in the year 1 312 Julius II c-iUed together 
the fifth Lateron generil council, which expressly recognized the 
subjection of the councils to the pope (Leo X ’s bull Pa:^ior 
Aetemum, of the 19th of December 1516), and also declared the 
constitution Unam Sanctam (sec above) valid in law 
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But the papacy that sought to win back its old position was 
itself no longer the same as of old Eugenius IV ’s successor, 
Nicholas V (1447-1455), was the first of the Renaissance popes 
Under his successors the views which prevailed at the secular 
courts of the Italian princes came likewise into play at the Curia 
the papacy became an Italian princedom Innocent VIII , 
Alexander VI , Julius II were in many respects remarkable men, 
but they were scarcely affected by the convictions of the Christian 
faith The terrible tragedy which was consummated on the 23rd 
of May 1498 before the Palazzo Vecchio, in Florence casts a 
lurid light upon the irreconcilable opposition in which the wearers 
of the papal dignity stood to medieval piety , for Girolamo 
Savonarola was in every fibre a loyal son of the medieval Church 
Twenty years after Savonarola’s death Martin Luther made 
public his theses against indulgences The Reformation which 
thus began brought the disintegrating process of the middle 
ages to an end, and at the same time divided Westei n Catholicism 
m two Yet we may say that this was its salvation , for the 
struggle against Luther drove the papacy back to its ecclesiastical 
duties, and the council of Trent established medieval dogma 
as the doctrine of modern Catholicism m contradistinction to 
Protestantism (See also Papacy , Renaissance , Reforma- 
tion, and biographies of popes, &( ) 
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C I HE Modern Church 

The issue m 1564 of the canons of the council of Trent marks 
a very definite epoch in the history of the Christian Church 
Up till that time, m spite of the schism of East and West and of 
innumerable heresies, the idea of the Church as Catholic, not only 
in Its faith but in its organization, had been generally accepted 
From this conception the Reformers had, at the ouLset, no 
intention of departing Their object had been to purify the 
Church of medieval accretions, and to restore the primitive 
model m the light of the new learning , the idea of rival 
“ churches,” differing in their fundamental doctrines and m 
their principles of organization, existing side by side, was as 


abhorrent to them as to the most rigid partisan of Roman central- 
ization The actual divisions of Western Christendom are the 
outcome, less of the purely religious influences of the Reformation 
period than of the political forces with which thev were associated 
and confused When it became clear that the idea of doctrinal 
change would find no acceptance at Rome, the Reformers 
appealed to the divine authority of the civil power against that 
of the popes , and princes within their several states succeeded, 
as the result of purely political struggles and combinations, m 
establishing the form of religion best suited to their convictions 
or their policy Ihus over a great part of Europe the Catholic 
Church was split up into territorial or national churches, which, 
whatever the theoretical ties which bound them together, were 
m fact separate organizations, tending ever more and more to 
become isolated and self-contained units with no formal inter- 
communion, and, as the rivalry of nationalities grew, with 
increasingly little even of intercommunication 

It was not, indeed, till the settlement of Westphalia in 1648, 
after the Thirtv Years’ War, that this territorial division of 
Christendom became stereotyped, but the process had been 
going on for a hundred years previously , m some states, as m 
England and Scotland, it had long been completed , in others, 
as m South Germany, Bohemia and Poland, it was defeated 
b> the political and missionary efforts of the Jesuits and other 
agents of the counter-Reformation In any case, it received a 
vast impetus from the action of the council of Trent With the 
issue of the Tridentme canons, all hope even of compromise 
between the “ new ” and the “ old ” religions was definitely 
closed The anathema of the Roman Chun h had fallen upon ill 
the fundamental doctrines for which the Reformers had contended 
and died , the right of free discussion within the limits of the 
creeds, which had given room for the speculations of the medieval 
philosophers, was henceforth curtailed and confined , and the 
definitions of the schoolmen were for ever exalted by the authority 
of Rome into dogmas ot the Cluirch The Latin Church, which, 
by combining the tradition of the Roman centralized organization 
with a great elasticity in practice and m the interpretation of 
doctrine, had hitherto been the moulding force of civilization m 
the West, is hinicforth more or less m antagonism to that 
civilization, which advances m all its branches — m sdcmc, in 
literature, m art — to a greater or less degree outside of and in 
spite of her, until in its ultimate and most characteristic develop- 
ments It falls under the formal condemnation of the pope, 
formulated in the famous Syllabus of 1864 Considered from the 
standpoint of the world outside, the Roman Church is, no less 
than the Protestant communities, merely one of the sects into 
which Western Christendom has been d’vided — the most im- 
portant and widespread, it is true, but playing in the general 
life and thought of the world a part immeasurably less important 
than that filled by the Church before the Reformation, and one 
in no sense justifying her claim to be conudered as the sole 
inheritor of the tradition of the pre-Reformation Church 

If this be true of the Roman Catholic Church, it is still more 
so of the other great communities and confessions which emerged 
from the controversies of the Reformation Of these the Anglican 
Church held most closely to the tradition of Catholic organization , 
but she has never made any higher claim than to be one of “ th( 
three branches of the Catholic Church,” a claim repudiated by 
Rome and never formally admitted by the Church of the East 
The Protestant churches established on the continent, even 
where — ^as in the case of the Lutherans— they approximate more 
closely than the official Anglican Church to Roman doctrine 
and practice, make no such claim The Bible is for them the 
real source of authority in doctrine , their organization is part 
and parcel of that of the state They are, in fact, the state in its 
religious aspect, and as such arc territorial or national, not 
Catholic This tendency has been common in the East also, 
where with the growth of racial rivalries the Orthodox Church 
has split into a series of national churches, holding the same faith 
but independent as to organization 
A yet further development, of comparatively recent growth, 
has been the formation of what are now commonly called in 
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England the “ free churches ” Ihese represent a theory of the 
Church practically unknown to the Reformers, and only reached 
through the necessity for discovering a logical basis for the 
communities of conscientious dissidents from the established 
churches According to this the Catholic Church is not a visibly 
organized body, but the sum of all “ faithful people ” throughout 
the world, who group themseh es in churches modelled according 
to their convictions or needs For the organization of these 
churches no divine sanction is claimed, though all are theoretically 
modelled on the lines laid down in the Christian Scriptures 
ft follows that, while in the traditional Church, with its claim to 
an unbroken descent from a divine original, the individual is 
subordinate to the Church, in the “ free churches ” the Church 
IS m a certain sense secondary to the individual The believer 
may pass from one community to another without imperilling his 
spiritual life, or even establish a new church without necessarily 
in( iirring the reproach of schism From this theory, powerful m 
(jicit Britain and her colonies, supreme in the United States of 
America, has resulted an enormous multiplication of sects 
It follows from the above argument that, from the period 
of the Reformation onward, no historical account of the Christian 
Church as a whole, and considered as i definite institution, is 
possible 1 he stre im of continuity has been broken, and divides 
into innumerable channels The only possible synthesis is thtt 
of the C hristianity common to all , is institutions, though they 
possess many features in common, their h^tory is separate and 
must be stparatclv clealt with The history of the various 
branches of the Christian Church since the Reformation will 
therefore be found under their several titles (see Roman C aiholic 
Church, England, Church oi , Pki-sryifrianism Bapiists, 
&c,&c) (W A P) 

CHURCHILL, CHARLES (1731-1764), English poet and 
satirist, was bom in Vine Street, Westminster, in February 1731 
His fither, rector of Rainham, Essex, held the curacy and 
lectureship of St Johns, Westminster, from 1733, ind the son 
was educated at Westminster school, where he became a good 
classical scholar, and formed a close and lasting intimacy with 
Robert Lloyd Churchill was entered at Irmity College, 
Cambridge, in 1749 but never resided He had been refused at 
Oxford, ostensibly on the unlikely ground of lack of classical 
knowledge, but more probably because of a hastv marriage 
which he had contracted within the rules of the Ideet in his 
eighteenth ycir He and his wife lived in his father’s house, 
and Churchill was afterwards sent to the north of England to 
prepaie for holv orders He became curate of South Cadbury, 
Somersetshire, and on receiving priest s orders (1756), began to 
act as his father’s curate at Rainham iwo >tars later the elder 
( hurchill died, and the son was elected to succeed him in his 
curacy and lectureship His emoluments amounted to less than 
£100 a year, and he increased his income by teaching in a girls 
s( honl He fulfilled his various duties with decorum for a while, 
licit his marriage proved unfortunate, and he spent much of his 
time in dissipation in the society of Robert Lloyd He was 
separated from his wife in 1761, and would have been imprisoned 
for debt but for the timely help of I loyd s father, who had been 
an usher and was now a master of W estminster school 

Churchill had alreadv done some work for the booksellers, 
and his friend Lloyd h id had some success with a didactic poem, 
“ The Actor ” His intimate knowledge of the theitie was now 
turned to account in the Rosciad, which appeared in March 1761 
Ihis reckless and amusing satire described with the most dis- 
concei ting accuracy the faults of the various actors and actresses 
on the I ondon stage Its immediate popularity was no doubt 
largely due to its personal character, but its real vigour and 
raciness make it worth reading even now when the objects of 
( hurchill’s wit arc many of them forgotten The first impression 
was published anonymously, and in the Critical Review, conducted 
by lobias Smollett, it was confidently asserted that the poem 
was the joint production of George Colman, Bonnell Ihornton 
and Robert Lloyd Churchill owned the authorship and immedi- 
ately published an ipoloe,y addressed to the Crtitcal Reviewers, 
which, after developing the subject that it is only the caste of 
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authors that prey on their own kind, repeats the fierce attack 
on the stage Incidentally it contains an enthusiastic tribute to 
Dryden, of whom Churchill was a not unworthv scholar In 
the Rosciad he had given wirm praise to Mrs Pritchard, Mrs 
Cibber and Mrs (. live, but no leading London actor, w ith the 
exception of David (jarrick, had escaped censure, and m the 
Apology Garrick was clearly thn ateni d He deprecated criticism 
by showing every possible civility to Churchill, who liecame a 
terror to the actors I homas Davies wrote to Garrick attributing 
his blundering in the part of Cyrnbelinc to my accidentally 
seeing Mr Churchill in the pit, it rendering me confused and 
unmindful of my business ’ t hurchill’s satire made him many 
enemies, and inejuiries into his w i\ of life provided abundant 
matter for retort In A’;g/i/, an Lpisile to Robert Lloyd (1761), 
he answered the attacks made on him, offering by wa\ of defence 
the argument that any fiults were better than hvpocrisv His 
scandalous conduct brought down the censure of the dean of 
Westminster, ind in 1763 the protests of his pinshiontrs led 
him to resign his offices, and he was free to wiar hi-> “ blue coat 
with metal buttons and much gold larc without remonstrance 
from the dean I he Rosciad had been refused b\ several pub- 
lishers, and was finally published at Churihills own expense 
He received a considerable sum from the salt, and paid his old 
creditors in full, besides making an allowance to his wife 

He now' ’oetamc a close ally of John Wilkes, whom he regularly 
assisted with the P.orth Briton Fhe Prophecy of Fannin A 
Slots Pastoial (1763) his next poem, was founded on a paper 
written originally for that journal This violent satire on 
S( ottish influence fell in w ith the current hatred of 1 ord Butt, end 
the Scottish place-hunters wen as much alarmed as the actors 
had been W hen Wilkes was arrested he gave Church'll a timelv 
hint to retire to the country for a time, the publisher, Kearslev , 
having stated that he received pert of the profits from the paper 
His hpistle to William Hogarth (1763) was in answer to the 
caricvture of Wilkes made during the triil In it Hog irth s 
V iiiitv ind envv were attacked m an invective which Garrick 
quoted as “ shocking and barbarous ” Hogarth retaliated bv a 
earn ature of Churchill as a be ir in torn clerical bands hugging a 
pot of porter and a club mad< of lies and x\otth Bntous I he 
Duellist (1763) IS a V irulent satire on the most active oppont nts of 
Wilkes in the House of Lords, cspeci illv on Bishop Warburton 
He attacked Dr Johnson among others in fhe Ghost as “ Pomposo, 
insolent and loud. Vain idol of a scribbling crowd Other 
poems are “The Conference ’ (1763), “The Author (1763), 
highly praised bv Churchill’s contemporaries , “ (lothem ’ 

(1764), a poem on the duties of a king, didactic rather than 
satiric in tone, “The Candidate (1764), a satire on John 
Montagu, fourth earl of ‘'andwich, one of Wilkes’s bitte’'est 
enemies, whom he had alreach denounced for his treachery in the 
Duellist (Bk 111 ) as “ too infamous to have a fiiend ’ , “ Ihe 
Farewell ’ (1764), “Ihe T'mes ” (1764), Independence, 
and an unfinished “ Journey 

In October 1764 he went to Boulogne to join W ilkcs The 1 e he 
was attacked bv a fever of whu h he died on ♦^he 4th of \ov ember 
He left his property to h's two sons and made W ilki s his literarv 
executor with full powers Wilkes did little He wrote an 
epitaph for h»s friend and about half a dozen notes on his pocm>, 
and Andrew Kippis acknowledges some slight assistance from him 
in preparing his life of Churchill for the Biographia Biitannica 
(1780) There is more than one instance of ( hun hil’ s generosity 
to his friends In 1763 he found his friend Robert I loyd in 
prison for debt He p ud a guinea a week for his better mainten- 
ance in the Fleet, and raisid a subscription to set him free 
I loyd fell ill on receipt of the news of Churchill s death, and died 
shortly afterwards Churchill s sister Patty , who was engaged to 
Lloyd, did not long survive them William Cow per was his 
schoolfellow, and left many kindlv references to him 

A partial collection of Churchill s poems appeand in 1763 They 
are included m Chalmers s edition ot the Enghsli poets, and wen 
edited (1804) by AV Tookc This was n printed in the Mdine 
edition (1844) There is a revised edition (1802) in the scin< senes, 
The Poetical ICorAs of Charles Churchill, itiih a Memoir b\ J I 
Hannav and copious notes by W Tooke For Churchill s biography, 
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see Oenutfte Memoirs of Charles Churchill, unth an account of and 
obsenahons on his writings together with some Original letters 
betivecn him and the author (1765), A Kippis. m Bmgraphta Britamiica 
(1780) also Jonn Forster ui the Edinburgh Review (January 1845) 

CHURCHILL, LORD RANDOLPH HENRY SPENCER (1849- 
1895), Englush statesman, third son of John, seventh duke of 
Mariborough, by Frances, daughter of the third marquess of 
Londonderry, was born at Blenheim Palace, on the 13th of 
Fefwuary 1849 His early education was conducted at home, 
and at Mr Tabor’s preparatory school at Cheam In January 
1863 he went to Eton, where he remained tdl July 1865 He was 
not specially distinf^i'shed either in school work or games whi'e at 
Fton , his contemporaries dest ribe him as i vivacious and ratlier 
unrulv lad In October 1867 he matriculated at Merton College, 
Oxford He was fond of amusement, and had earned to Oxford 
an e irly taste for spiort which he retained throughout life But 
he read with some industry, and obtained a second class m 
junspriuh nee and modern history in 1870 In 1874 he was 
elected to puliament m the ( onservxtivc interest for Woodstock, 
defeating Mr (leorge Brodnek, a fellow, and afterwards warden, 
of Merton ( olU ge His maiden speech, delivered in his first 
session, made no impression on the House 

It was not till 187S that he forced himself into p iblic notice as 
the exponent of a species of independent Conservatism He 
directed a senes of furious attacks against some of the occupants 
of the front ministerial bench, and especially that “ old gang ” 
who were distinguished rather for the respectabilitv of their 
private ch iracters, ind the unbU mished purity of their loryism, 
than for striking talent Air Scl ttcr-Booth (afterwards ist Lord 
Basing), president of the Local tiovernment Board, was the 
especial object of his ire and that minister’s County Government 
Bill was hercclv denounced as the “ crowning dishonour to Tory 
principles,” and the “ supreme violation of political honesty ” 
The audacity of Lord Randolph’s attitude, and the vituperative 
fluency of his mv tctive, made him a parliamentary figure of some 
importance before the dissolution of the 1874 parliament, though 
he was not as yet taken quite seriously In the new p irliament of 
1880 he speedily began to plav a more notable idle With the 
assistance of his devoted adherents, bir Henry Drummond Wolff, 
Sir John Gorst and occasion illv of Mi Arthur Balfour, and one 
or two others, he constituted himself at once the autlacious 
opponent of the I iberal administration and the unsparing 
critic of the Conservativ e front bench The “ fourth party,” as it 
was nicknamed, was effectu e at first not so much m damaging the 
government as m awakening the opposition frf>m the apathy 
which had fallen upon it after its defeat at the polls Churchill 
roused the Conservatives ind gave them a fighting issue, by 
[Hitting himself at the head of the resistance to Mr Bradlaugh, 
the member for Northampton, who though an avowed atheist or 
agnostic, was prepared to take the parliamentary oath bir 
Stafford Northcotc, the Conservative leader in the Lower House, 
was forced to like i '■trong line on this difficult question bv the 
energy of the fourth party, who in this case clearly expressed the 
views of the bulk of the opposition The long and acrimonious 
controversy over Mr Bradlaugh’s seat if it added little to tlic 
reputation of the English legislature, at least showed tliat Lord 
Randolph Churchill was a parliamentary champion who added to 
his audacity much tactical skill and shrewdness He continued 
to play a c onspicaious part throughout the parliament of 1880- 
188?, dealing his blows with almost ecjual vigour at Mr Gladstone 
and at the Conservative front bench, some of whose members, 
and particularly Sir Richard Cross and Mr W H Smith, he 
assailed with extreme virulence From the beginning of the 
Egyptian imbroglio I ord Randolph was emphatically opposed to 
almost every step taken bv the government He declared that 
the Suppression of Arabi Pasha’s lebellion was an error, and the 
restoration of the khedivc’s authority a crime He c^led Mr 
Gladstone the ” Moloch of Midlothian,” for whom torrents of 
blood had been shed in Africa He was equally severe on the 
domestic policy of the administration, and was particularly 
bitter in his criticism of the Kilmainliani treaty and the rapproche- 
ment between the Gladstonians and the Pamellites It is true 


that for some time before the fall of the Liberals m 1885 he had 
considerably modified his attitude towards the Irish question, 
and was lumself cultivating friendly relations with the Home 
Rule members, and even obtained from them the assistance of 
the Insh vote in the English constituencies m the general election 
By this time he had definitely formulated the policy of progressive 
Conservatism which was known as “ Tory democracy ” He 
declared that the Conservatives ought to adopt, rather than 
oppose, reforms of a popular character, and to challenge the 
claims of the Liberals to pose as the champions of the masses 
His views were to a large extent accepted by the official Con- 
servative leaders m the treatment of the Glaclstonian Franchise 
Bill of 1884 Lord Randolph insisted that the principle of the 
hill should be accepted by the opposition, and that resistance 
should be focused upon the refusal of the government to combine 
with It a scheme of redistribution The prominent, and on the 
whole judicious and successful, part he played m the debates on 
thise questions, still further increased his influence with the rank 
and file of the ( onservatives m the constituencies At the same 
time he was actively spreading the gospel of democratic loryism 
m a senes of platform camoaigns In 1883 and 1884 he invaded 
the Radical stronghold of Birmingham itself, and m the latter 
year took part in a Conservative garden party at Aston M inor, at 
which his opponents paid him the compliment of raising a serious 
not He gave constant attention to the party organization, which 
liad fallen mto considerable disorder after 1880, and was an active 
promoter of the Primrose League, which ow ed its origin to tlie 
liappy inspiration of one of his own ” fourth party ” colleagues 
In 1884 the struggle between stationary and progressive 
Toryism came to a head, and terminated m favour of the latter 
At the conference of the Central Enion of Conservative Associa- 
tions, Lord Randolph was nominated chairman, notwithstanding 
the strenuous opposition of the parbamentary leaders of the 
part> The split was averted by Lord Randolph’s voluntary 
resignation , but the episode had confirmed his title to a leading 
place in the lory ranks It was further strengthened by the 
prominent part he played m the events immediately preceebng 
the fall of the Liberal government in 1885 , and when Mi 
Childers’s budget resolutions were defeated by the C onservatives, 
aided by about half tlie Parnelhtes, Lord Randolph Churchill’s 
admirers were justified m proclaiming him to have been the 
“ organizer of victory ” Ills services were, at any rate, far too 
unportant to be refused recognition , and in Lord Salisbury s 
cabinet of 1885 he was appointed to no less an office than that 
of secretary of slate for India During the few months of his 
tenure of this greit post the young free-lance of loiy demcx:racy 
surprised the permanent officials and his own friends by tlie 
assiduity with which he attended to his departmental duties and 
the rapidity with which he mastered the complicated questions 
of Inciian administration In the autumn election of 1885 he 
contested Central Birmingham against Mr Bright, vnd though 
defeated here, was at the same time returned by a very large 
majontj for South Paddmgton In the contest which arose 
over Mr Gladstone’s Home Rule scheme, botli m and out of 
parliament, I ord Randolph again bore a conspicuous part, and 
m the clcctioneenng campaign his activity was only second to 
that of some of the Liberal Unionists, the marquess of Hartmgton 
Mr Goschen and Mr Chamberlain He was now the recognized 
Conservative champion in the Lower Chamber, and when tne 
second Salisbury admmistration was formed after the general 
election of 1886 he became clvancellor of the exchequer and 
leader of the House of Commons His management of the 
House was on the whole successful, and was marked by tact, 
discretion and temper But he had never really reconciled 
himself with some of his colleagues, and there was a good deal 
of fnction in his relations with them, which ended with his 
sudden resignation on the 20th of December 1886 ’V^anous 
motives mfluenced him in taking this surprising step , but the 
only ostensible cause was tliat put forward m his letter to Lord 
Sahsburv, which was read m the House of Commons on 
27th January In this document he stated that his resignation 
was due to his inability, as chancellor of the exchequer, to concur 
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m the demands made on the treasury by the ministers at the 
head of the naval and military establishments It was commonly 
supposed that he expected his resignation to be followed by the 
unconditional surrender of the cabinet, and his restoration to 
ofTice on his own terms The sequel, however, was entirely 
different The cabinet was reconstructed with Mr Goschen as 
chancellor of the exchequer (Lord Randolph had “ forgottin 
Goschen,” as he is said to have remarked), and Churchill’s own 
career as a Conservative chief was practically closed 

He continued, for some years longer, to take a considerable 
share in the proceedings of parliament, giving a general, though 
decidedly independent, support to the Unionist administration 
On tlie Irish question he was a very candid critic of Mr Balfour’s 
measures, and one of his later speeches, which recalled the 
acnniunious violence of his earlier period, was th<xt which he 
delivered in i8qo on the report of the Patnell commission lie 
also fulfilled the promise made on his n signation by orrasionallv 
advocating the principles of economy and retrenchment in the 
debates on the naval and military estimates In April 1889, 
on the death of Mr Bright, he was asked to < ome forward as a 
candidate for the vacant seat in Birmingham, and the result 
was a rather angry controversy with Mr riiarnlicrlain, terminating 
in the so-cal'ed “ Biimingharn compact” for the division of 
representation of the Midland capital between Liberil Unionists 
and Conservatives But his health w is already precarious, 
and this, comnmed with the anomaly of his position, induced 
him to relax his devotion to parliament during the later vears 
of the Salisbury administration He btstowerl much ittention 
on society, travel and sport He was an ardent supporter of 
tlic turf, and m 1889 he won the Oaks with a mare named the 
Abbesse de jouarre In 1891 he went to South Africa, in search 
both of heilth and relaxation He travelled for some months 
through Cape Colony, the Transvaal and Rhodesia, making 
notes on the politics and economics of the countries, shooting 
lions, and recording his impressions in letters, to a London 
news^mper, which were afterwards repiililished under the title 
of Men, M%ne<i and Ammah tn South Afnca He rebimed with 
renewed energa, and m the general election of 1892 once more 
flung himself, with his old vigour, into the stiifc of paities 
Ills sc it at South Paddington was uncontested , but he was 
active on the plitform, ana when parliament met he returned 
to the opposition front bench, and again took a leading part in 
debate, attacking Mr Gladstone’s second Home Rule Bill with 
especial energv But it was soon apparc nt that his fniwers were 
undemiined by the inroads of disease As the session of 189-^ 
wore on his speeches, lost their old effectiveness, and m i8c;4 
he was listened to not so much with interest as with pity IIis 
last speech in the House was delivered in the debate on Uganda 
m June 1894, and was a painful failure He was, m fact, di mg 
of general paralysis A journey round the world was undertaken 
as a forlorn hope Lord Randolph started in the autumn of 
1894, accompanied by his wife, but the maUdv made so much 
progress that he was brought back m haste from Cairo He 
reached England shortly before Christmas and died m London 
on the 24th of January 1895 

Lord Randolph Churchill marned, m faiiuarv 1874, Jennie, 
daughter of Mr Leonard Jerome of New York, U S A , bj whom 
he had two sons In 1900 Lady Randolph thurchill marned 
Mr G Cornwallis-West 

His elder son, Winston Churchill (1874- ), was educated 

at Harrow, and after serving for a few years ui the army and 
acting as a special correspondent m the South African War 
(bemg taken prisoner by the Boers, Nov is, 1899, but escaping 
on 1 )^ 12), was elected Unionist member of parliament for 
Oldham m October 1900 As the son of his father, his poliUcAl 
future excited much interest His views, however, as to the 
policy of the Conservative party gradually clianged, and having 
during 1904-1905 taken an active part m assisting the Liberal 
party m parliament, he stood for N W Manchester at the general 
election (1906) and was triumphantly returned as a Liberal and 
free-trader He was made undcr-secretarv for the colonies m 
the new Liberal government In this position he became as 
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conspicuous in parliament as he had already become on the 
platform as a brilliant nnd aggressive orator, and no politician 
of the day attracted more interest or excited more controversv 
He was promoted to cabinet rank as president of the Board of 
Trade m Mr Asquith’s government in April (1908), but was 
dtfeated It the consiqucnt by-tlet tion m Manchester after a con- 
test whu h aroused thf keenest excitement He was then returned 
for Dundee, and later in the year married Miss Clementine Hozier 
An interesting ind authontaliw biography of I ord Randolpli 
by his son Winston (who had already won Ins spurs as a writer m 
his River War, 1899, and othi r books on In-, imlitaiy < xpcncnccs) 
ajipt ired m I9f‘d and i brief and inliinatt ipprcciation by lord 
Rostberv, inspired by this bioi,rapli^ , was piiblishtd a few months 
liter Lord Randolphs tarlitr speeches were edited with an 
introduction and notes, by I onis Jennings (z vols , London, 1889) 
See also 1 H S IL^cott, h'aiidulph bpiiiLtr C htochtU (iSt)^) H \\ 
Lucy, Diar\ of Tuo Patlianii nts {i^<)z) and Mrs rornaallis We^t 
The R‘'nnms( ernes of Lad\ Randolph Churchill (i c of the author) 
(1908) (S J L) 

CHURCHILL (MissiNNippi or Lnglish), the name of a river 
of the province of Saskatchewan and district of Ktew itin, 
Canada It rises m La loehe (or Methy) lake, a small like in 
59'^ 30' N and 109"^ ^o' W , at an altitude of 1577 ft ibove the 
sea, and flows E N F to Hudson s Bay, passing through a number 
of lake expansions Its principal inbutarics ire the Bei er 
(550 m long), Sandy and Reindeer rivers Between hrog and 
Methy portages (jSo m) it formed part of the old voyageur 
route to the Pc ire, Athabasci, and Macken7ic It is still 
navigated bv canoes hut has many rapids Its prim ipal affluent, 
the Reindeer, dischirgts the waters of Rtindcer Lake (iii^o ft 
above the sea with in area of 2490 sq m ) and Wollaston Lake 
(altitude 1500ft) The Churchill IS 925 m long Fort Churchill, 
at Its mouth, is the htst harbour in the southern portion of 
Hudson’s Bav The porlage of Ua Loche (or Methv), 12 V m 
m length, connects its head waters with the Clearwater river, a 
tributary of the Athabasca, draining into the Arctic Ocean 
CHURCHING OF WOMEN, the Christian ccremom of thanks- 
giving on the part of mothers shortly after the birth of 
their children It no doubt originated in the Mosaic ngula- 
tion as to purification (Lev \n 6) In amicnt times the 
ceremony was usual but not obligatorv'^ m England In the 
(ireek and Roman Catholic Churches to-day it is imperative 
The custom is first mentioned in the pseudo- Vicene Arabic 
canons No ancient foim of service exists and that which 
figures in the English prav er-book of to-d av dates onh from the 
middle ages ( ustom differs, but the usual date of churching 
was the fortieth dav after confinement in accordance with the 
Biblical date of the presentment of the \ irgm Man and the 
( hild Jesus at the Temjile It was formerh regarded as unluckv 
for a woman to le ive her house to go out at all after confinement 
till she went to lie churched It was not unusual for the chain h- 
ng senuce to be said m private houses In Herefordshire it 
wis not considered proper for the husband to appear m church 
it the serv'ire, or at all ev c nts in the same pew Tn some p iiishcs 
there w as a special pew known as ” the churching seat ’ ITic 
words m the rubric requiring the woman come “ decentlv 
apparelled refer to the times when it was thought unlrecoming 
for a woman to c ome to the sc n ite with the tlabor ite laeacl-dress 
then the fashnin A veil was usuall> worn, and in some parishes 
this was proviiled hv the church, for an mventorv' of goods 
belonging to St Benet’s, (iniccchurch Street in isbo includes 
‘ A churching cloth fringed white dam ■'sk 

I he “convenient place ’ which, according to the rubric, the 
woman must occupy, was m pre- Reformation times the church- 
door In the first prayer-book of Fdw ird M , sh,e was to he 
“mghunto the cjuire door ’ In the second of hit books, she wat 
to be “ nigh unto the place where the Table standeth Bishop 
Wren’s orxlers for the diocese of Norwich in 1656 are “ I hat 
women to be churched come and kneel at a side near the Com- 
munion Table without the rail, bemg v eilcd according to custom, 
and not covered with a hat” In Devonshire churching was 
sometimes called “ being uprose ” Churchmgs were formtrlv 
registered m some parishes In pre-Reformation davs it was 
the custom in England for women to carry lighted tapicrs when 



CHURCH RATE— CHURCHYARD, T. 


348 

bein^ churched, in allusion to the Feast of the Purification of the 
Virgin (February 2nd), the day chosen by the Roman Catholic 
church for the blessing of the candles for the whole year (see 
Candlemas) At her churching a woman was expected to make 
some offering to the church, such as the chrisom or alb thrown 
over the child at christening 

CHURCH RATE, the name of a tax formerly levied m each 
parish in England and Ireland for the benefit of the parish 
church Out of these rates were defrayed the expenses of 
carrying on divine service, repairing the fabric of the church, 
vnd paying the salaries of the officials connected with it The 
church rates were made bv the churchwardens, together with 
the parishioners duly assembled after proper notice in the vestry 
or the church The rates thus made were recoverable in the 
ecclesiastical court, or, if the arrears did not exceed £10 and no 
(jucstions were raised as to the legal liability, before two justices 
of the peace Any payment not stne tly recognized by law made 
out of the rate destroyed its validity The church rate was a 
personal charge imposed on the occupier of land or of a house 
in the parish, and, though it was compulsory, much difficulty was 
found in effectually applying the compulsion This was especially 
so in the case of Nonconformists, who had conscientious objec- 
tions to supporting the Established Church , and in Ireland, 
where the population was preponderatingly Roman Catholic, the 
grievance was specially felt and resented The agitation against 
church rates led in 1868 to the passing of the Compulsory Church 
Rates Abolition Act By this act church rates are no longer 
compulsory on the person rated, but are merely voluntary, and 
those who are not willing to pav them are e> eluded from inquiring 
into, objecting to, or v uting in respect of their expenditure (s 8) 

CHURCHWARDEN, in Fngland, the guardian or keeper of a 
church, and representative of the body of the parish 1 he name 
IS derived from the orginal dut\ attached to the office, — that of 
the custody or guardianship of the fabric and furniture of the 
church, — whicli dates from the 14th ctnturv, when the responsi- 
bility of providing for the repairs of the nave, and of furnishing 
the utensils for divine service, was settled on the parishioners 
Churchwardens are always liv persons, and as they may, like 
“ artificial persons, ’ hold goods and chattels and bring actions 
for them, they are recognized in law as quasi-corporations 
Resident householders of a parish are those primarily eligible 
as churchwardens, but non -resident householders who are 
habitually occupiers are also eligible, while there are a few classes 
of persons who are either ineligible or exempted The appoint- 
ment of churchwardens is regulated by the 89th canon, which 
refjuires that the churchwardens shall be chosen by the joint 
consent of the ministers and parishioners, if it may lie , but if 
they cannot agree upon such a choice, then the minister is to 
choose one, and the parishioners another If, however, there 
is any special custom of the piece, the custom prevails, and the 
most common custom is for the minister to appoint one, and 
the parishioners another, and this has been established by 
English statute, in the tase of new parishes, by the Church 
Building and New Parishes Acts 1818-1884 Ihere are other 
special customs recognized in various localities, eg in some of 
the larger parishes in the north of England a churchwarden is 
chosen for each township of the parish , in the old ecclesiastical 
parishes of London both chun hwardens are chosen by the 
parishioners , m some cases they are appointed by the select 
vestry, or by the lord of the manor, and in a few exceptional 
cases are chosen by the outgoing churchwardens 

In general, churchwardens are appointed in taster week, 
usually Easter Monday or Easter I uesday, but in new parishes 
the first appointment must be within twenty-one days after the 
consecration of the church, or two calendar months after the 
formation of the parish, subsequent appointments taking place 
at the usual time for the appointment of parish officers Fach 
churchwarden after election subscribes before the ordinary a 
declaration that he will exei ute his office faithfully 

The duties of churchwardens comprise the provision of 
necessaries for divine service so far as the church funds or 
voluntary subscriptions permit, the collecting the offertory of 


the congregation, the keeping of order during the divine service, 
and the giving of offenders into custody , the assignment of 
seats to parishioners, the guardianship of the movable goods of 
the church , the preservation and repair of the church and 
churchyard, the fabric and the fixtures , and the presentment of 
offences against ecclesiastical law 

In the episcopal church of the United States churchwardens 
discharge much the same duties as those performed by the 
English officials , their duties, however, are regulated by canons 
of the diocese, not by canons general In the United States, too, 
the usual practice is for the parishes to elect both the church- 
wardens 

Ste Pndcaux s Churchwardens (lUtde (16th cd , London, i8os) , 
Steer s Parish Law (6th cd , London, 1899) Blunt s Book of Church 
law {7th ed , London, 1894) 

CHURCHYARD, THOMAS {c 1520-1604), English author, 
was born at Shrewsbury about 1520, the son of a farmer He 
received a good education, and, having speedily dissipated at 
court the money with which his father pioviiled him, he entered 
the household of Henry Howard, earl of Surrey There he 
remained for four years, learning something of the art of poetry 
from his patron , some of the poems he contributed later (1557) 
to Sotiges and Somites may well date from this early period 
In 1541 he began his career as a soldier of fortune, being, he said, 
‘ pressed into the service ’ He fought his way through nearly 
every campaign m Scotland and the Low Countries for thirty 
years He served under the emperor Charles V m Flanders 
in 1542, returning to England after the peace of Creepy (tS44) 
In the Scottish campaign of 1547 he was present at the barren 
victory of Pinkie, and in the next year was taken prisoner at 
Saint Monance, but aided by his persuasive tongue ht escaped 
to the English garrison at Lauder, where he .vas once more 
besieged, only returning to England on the (onelusion of peace 
m 1550 A broadside entitled Davy Dytars Dreame, a short and 
seemingly alliterative poem in the inannci oi Piers Plowman, 
brought him into trouble with the privy council, but he was dis- 
missed with a reprimand Ihis tract was the starting-point of 
a controversy between Churchyard and a certain Thomas Camel 
The whole of the “ flyting ” was reprinted in 1560 as 2 he 
Contention betwixte Church's ard and Camell 

In 1550 he went to Ireland to serve the lord deputy. Sir 
Anthony St Leger, who had been sent to pacif> the countiy 
Here Churchyard enriched himself at the expense, it is to be 
feared, of the unhappy Irish , but in 1552 he was in England 
again, trying vainly to secure a fortune by marriage with a rich 
widow After this failure he departed once more to the wars 
to the siege of Metz (1552), and “ trailed a pike ’ in the emperor’s 
army, until he joined the forces under Williim, Lord Grey of 
Wilton, with whom he s lys he served eight years Grey was in 
charge of the fortress of (lUincs, which was besieged by the duke 
of Guise m 1558 Churchyard arranged the terms of surrender, 
and was sent with his chief to Pans as a prisoner He was not 
released at the peace of Cateau Cambrcsis for lack of money to 
pay his ransom, but he was finally set free on giving Ins bond 
for the amount, an engagement which he repudiated as soon as 
he was safely in England He is not to be identified with the 
T C who wrote for the Mirror for Magistrates (ed 1559), “How 
the Lord Mowbray was banished and after died 
miserabhe in exile,” which is the work of Thomas Chaloner, but 
“ Shore’s Wife,” his most popular poem, appeared in the 1563 
edition of the same work, and to that of 1587 he contributed the 
“ Iragedie of Thomas Wolsey ’’ These are plain manly com- 
positions in the seven-lined Chaucerian stanza Repeated 
petitions to the queen for assistance produced at first fair words, 
and then no answer at all He therefore returned to active 
service under Lord Grey, who was in command of an English 
army sent (1560) to help the Scottish rebels, and in 1 564 he served 
in Ireland under Sir Henry Sidney The religious disturbances 
in the Netherlands attracted him to Antwerp, where as the 
agent of William of Orange he allowed the insurgents to place 
him at their head, and was able to save much property from 
destruction This action made him so hated by the mob that 
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he had to fly for his life in the disguise of a priest In the next 
year he was sent by the earl of Oxford to serve definitely under 
the prince of Orange After a year’s service he obtained leave 
to return to England, and after many adventures and narrow 
escapes in a journey through hostile territory he embarked for 
Guernsey, and thence for England His patron, Lord Oxford, 
disowned him, and the poet, whose health was failing, retired 
to Bath He appears to have made a very unhappy marri ige 
at this time, and returned to the Low Countries Falling into 
the hands of the Spaniards he was recognized as having had a 
hand in the Antwerp disturbance, and was under sentence to be 
executed as a spy when he was saved bv the intervention of a 
noble lady Ihis experience did not deter him from joining in 
the defence of Zutphen in 1572, but this was his last campaign, 
and the troubles of the remaining years of his life were chiefly 
domestic 

Churchyard was employed to devise a pageant for the queen s 
reception at Bristol in 1574, and again at Norwich m 1578 
He had published in 1575 TAe ifirste parte of Churchyarde's Chtppes, 
the modest title which he gives to his works No second part 
appeared, but there was a much enlarged edition in 1578 A 
passage in Churchyarde' s Chotse gave offence to Elizabeth, 

and the author fled to Scotland, where he remained for three 
years He was only restored to favour about 1584, and in 1593 
he received a small pension from the queen Ihe affectionate 
esteem with which he was regarded by the younger Elizabethan 
writers is expressed by Thomas Nashc, who says (Foure Letters 
Confuted) that Churchyard’s aged muse might well be “grand- 
mother to our grandiloquentest poets at this present ” Lrancis 
Meres {Palladts Tamta, 1598) mentions him in conjunction with 
many great names among “ the most passionate, among us, 
to bewail and bemoan the perplexities of love ” Spenser, m 
“Cohn Clout’s come home again,” cxlls him with a spue of 
raillery “ old Palaemon ” who “ sung so long until quite hoarse 
he grew ” His writings, with the exception of his contributions 
to the Mtrror for Magistrates, are chiefly autobiographical in 
character or deal with the wars in which he had a share 
They arc verv rire and have nc\er been completel> reprinted 
Churchy ird luul right through Elizabeth’s reign, and was buried 
ill St Margaret’s church, Westminster, on the 4th of April 1604 

The evtant woiKs of Church} mi cxclu nc of commendatory 
and occasional \(ists include —4 lameiHablt and pitifull Dc<; 
rnptton of the nmfitll warres tn Flanders (1578), 4 general 

tehearsall of warrii, called Churchyards Choise (1579), ically i 
completion of the Cl ippcs, and containing, like it, a nmnhfr ol 
detached piccis 1 light Bondel of Inelte Discourses, called Church 
yardes Charge (1580) Ihe Worthines of Wales (1587), a eahnhle 
antiquarian work 111 pio^-e and verst , anticipiting Michael Dia}ton 
Churchyards Challenge (i 5 <h). 1 Musvall Consoit of Iltaienh 

harnwnie called Chuuh\cuds Chaitlu (1505) 1 1 rue Discouise 

Historic all , of the succeeding Gournois in tin \ethe ilands (1602) 

The chief iiithonty for ( hiirchyard s biography is his own 
" Tiagicall Discourse of the unhappy mans life (Churchy ardes 
Chtppes) Heorgt Ch ilnii rs published (1817) a selection from his 
works relating to Scotl ind, foi which lu wrote a useful life See 
ilso an edition of the Cluppts (ed J U ( oilier, 1870), of the If ortJnnes 
of Wales (Spenser Soc 1876), ind a notice of ( hurchyaid by H a\ 
Adnitt (Transactions of the Shiopshiic Aieh uologic il and Nat Hist 
Soc , reprinted separately 1 884) 

CHURCHYARD, a piece of consecrated ground attached to a 
parochial church, and used as a burial place It is distinguished 
from a cemetery (q v ), which is also a place of burial, but is 
separate and apart from any parochitl church A cemetery m 
England is either the property of a private company, incorporated 
by special act of parliament, or of a local authority, and is 
subject to the femctcries Clauses Act 1847, incorporated in the 
Public Health Acts The practice of burying in churches or 
churchyards is said to have been connected with the custom of 
praying for the dead, and it would appear that the earlier practice 
was burying in the church itself In England about the year 
750, spaces of ground adjoining the churches were enclosed and 
appropriated to the burial of those who had been entitled to 
attend divine service in those churches 

The right to burial m the parish churchyard is a common law 
right, controlled m many points by the provisions of the law 
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ecclesiastical Ihis doulile character is sufficient to explain 
the controversy which has so long raged round the subject of 
burials in England Ev( ry man, according to the common law, 
has a right to be buried in his own churchy ard, or, as it is some- 
times put, in the churchyard of the parish where he dies But 
the churchyard, as well as the church itself, is the freehold of the 
parson, who can in many respects deal with it as if it weri a 
private estate A statute of Edward I (3^, st 2) speaks of the 
churchyard is the soil of the church, and the trees growing m the 
churchyard “ as amongst the goods of the church, the which 
laymen have no authority to dispose,” and prohibits “ the 
parsons from cutting down such trees unless required for repairs ” 
Notwithstanding the consecration of the church and churchyard, 
and the fact that they are the parson s freehold, a right of wav 
may be claimed through them by prescription The right to 
burial may be subject to the payment of a fee to the incumbent 
if such has been the immemorial custom of the parish, but not 
otherwise The spirit of the ancient canons regarded such burial 
fees as of a simoniacal complexion, inasmuch as the consecrated 
grounds were among the res sacrae — a feeling which Lord Stow ell 
says disappeared after the Reform? tion No person can be 
buried in a church without the consent of the incumbent, except 
when the owner of a manor-house prescribes for a burving-place 
within the church as belonging to the manor-house In the ease 
of Rex V Taylor it was held that an information was grantable 
against a parson for opposing the burial of a parishioner , but 
the court would not interpose as to the parson’s refusal to read 
the burial service because he never was baptized -that being 
matter for the ecclesiastical court Strangers (or persons not 
dying in the parish) should not be buried, it appears, without the 
consent of the parishioners or churchwardens, ‘ whose parochial 
right of burial is invaded thereby ” 

In Scotland the obligation of providing and maintaining the 
churchyard rests on the heritors of the parish The guardianship 
of the churchyard belongs to the heritors and also to the kirk 
session, either by ilelegation from the heritors, or in right of its 
ecclesiastical character 1 he right of burial appears to be strictlv 
limited to parishioners although an opinion has been expressed 
that anv person dying in the parish has a right to be buiied in 
the churchy ard 1 he p arishioners hav i no pow cr of management 
The presbvtery mav interfere to rompd the heritors to provide 
due accommodation but has no further jurisdiction It is the 
duty of the heritors to allocate the churchyard The Scottish 
law hesitates to attach the ordinary incidents of real property 
to the churchyard, while English law treats the ground as the 
parson’s freehold It would bi difficult to siv who in Scotland 
IS the legal owner of the soil V arious opinions appear to prev ail 
e g as to grass grow ing on the surface and minerals found bene ith 
Ihe difficulty as to religious services does not exist On the 
other hand the religious character of the ground is hostile to 
many of the legal rights recognized bv the English law 
Stc also Burial and Blrial Vcts Cemfterv 
CHURL (\S crorl, cognate with the Ger Kerl and with 
similar words in other Teutonic languages), one of the two main 
classes, eorl and eeorl, into which in early \nglo-Sixon society 
the freemen appear to have been cliv idcd In the course of time 
the status of the ctorl was probably reduced , but although his 
political power was never large, and m some directions his 
freedom was restricted, it hardly seems possible previous to 
the Norman Conquest to class him among the unfree '^omc 
authorities, howcv er, accept this v icvv \t all cv ents it is certain 
that the ceorl was frequently a holder of land, and a person of 
some position, and that he could attain the rank of a thegn 
Except in Kent his wergild was fixed at two hundred shillings or 
one-sixth of that of a thegn, and he is undoubtedly the hey hynde 
man of Anglo-Saxon law In Kent his wergild was considerably 
higher, and his status probably also but his position in this 
kingdom IS a matter of controv ersy Mtcr the Norman Conquest 
the ceorls were reduced to a condition of sen itude, and the word 
translates the villanu<t of Domesday Book, although it also cov ers 
classes other than the vtUant The form ceorl soon became cherl, 
as in Havelok the Dane {ante 1300) and several times in Chaucer 
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and subsequently churl Takuig a less technical sense than the 
ceorl of Anglo-Saxon law, churl, or chcri was used in general to 
mean a “ man,” and more particularly a “ husband ” In this 
sense it was employed about 1000 m a translation of tlie New 
Testament to render the word dv'/p (John iv 16, 18) It was 
then employed to describe a “ peasant,” and gradually began 
to denote undesirable quahties Hence comes the modern use 
of the word for a low-boi n or vulgar person, particularly one with 
an unpleasant, surly or miserly chaiacter 

bee H M Chadwick Studies on Anf^lo-Saxon Institutions (Cam- 
bridge, 1905) F Stebohm, Tribal Custom tn Anglo Saxon Laa/ 
(London, 1902) 

CHURN (0 Eng cynn , found in various forms m most 
Teutonic languages, tf Dutch kmn , according to the New 
English Dictionary not connected with “ quern,” a mill), a vessel 
m which butter is made, by shaking or beating the tream so as 
to sepal ate the fatly particles which form the butter from the 
serous parts or buttcimilk Early churns were upright, and in 
shape resembled the cans now used m the transport of milk, 
to which the name ” churn ” is also given The upright churn 
was worked by hand by a wooden “ plunge - ” , later came a 
box-shaped churn with a “splasher” revolving m-^ide and 
turned by a handle The modern type of churn, in large dames 
woikcd by mechanical means, either revolves or swings itself, 
thus reverting to the most primitive method of butter-making, , 
the shaking or swinging of the cream in a skin-bag or a gourd 
(See Dairy ) 

CHUSAN, the principal island of a group situated off the 
eastern coast of China, in ■^0° N 122° E , belonging to the 
province of Chch-kiang It lies N W and SE, and has a, 
circumference of 51 m , the extreme length being 20, the extreme 
breadth 10, and the minimum breadtli 6 m The island is 
beautifully diversified with lull and dale, and well watered with 
numerous small streams, of which the most considerable is the 
Tungkiang, falling into the harliour of linghai Most of the 
surface is tapahle of eultivxtion, and nineteen-twentieths of 
the mliabitants are engaged in agnmlturc Wherever it is 
possible to rear rite every other produt t is neglected , yet the 
quantity produced is not sufficient for the wants of the inh ibi- 
tants Millet, wheat, sweet potatoes, yams and lares are also 
grown The tea plant is found amiost everywhere, and the 
totton plant h largely cultivated near the sea The capital, 

1 irighai. Stands about lialf a mile from the southern shore, and 
IS surrounded by iwallneirlv 3 m in circuit The diP h outside 
the will is mteriupli d on the N W side by a spur from a neigh- 
bouring hill, which projects into the town, and forms an easy 
access to an attacking force The town is traversal by canals, 
and the harbour, which his from 4 to 8 fathoms water, is land- 
locked by seyeral islands Temple (or Joss-house) IIill, which 
commands the town and harbour close to the beach, is 122 ft 
high T he population of the entire island is estimated at 2!;o,ooo, 
of which the capital eoritains about 40,000 Chusan has but few 
manufactures , the chief are coarse cotton stuffs and agricultural 
implements There are salt works on the coast , and the 
lishenes employ a number of the inhabitants In lingliai a 
considerable business is carritd on m carvmg and varnishing, 
and Its silver wans are in high lepute The pniKipal exports 
are fish, eoarse black tea, cotton, vegetable tallow, sweet 
potatoes, and some wffieat Chusan was occupied by the Japanese 
dunng the Ming d\ nasty, and served as an important commercial 
entrepot It was taken by the British forces in 1840 and 1841, 
and retained till 1846 as a guarantee for the fulfilment of the 
stipulations of the treaty It was also occupied by the British 
m i860 

CHUTE (Fr for “ fall,” of w'ater or the like , pronounced as 
“ shoot, ’ with \Yhich m ineaniug it is identical), a channel or 
trough, artificial or n itural, down which objects such as timber, 
coal or grain may slide from a higher to a lower level Ihe word 
is also used of a channel cut in a dam or a river for the passage 
of floatmg timber, and m laiuisiana and on the Mississippi of 
a channel at the side of a river, or narrow way between an island 
and the shore The “ Water-'Chute ” or water tobogganing, is a 


( anadian pastime, which has been popular in Txindon and else- 
where A steep wooden slope terminates in a shallow lake, down 
this run flat-bottomed boats which rapidly mcrease their velocity 
until at the end of the “ chute ” they dash mto the water 
CHUTNEY, or Chutnee (Hindustani chalnt), a relish or 
seasoning of Indian origin, used as a condiment It is prepared 
from sweet fruits such as mangoes, raisins, &c , with acid flavour- 
ing from tamarinds, lemons, limes and sour herbs, and with a 
hot seasoning of chillies, cay enne pepper and spices 
CHUVA&H^, or Tchuvashes, a tribe found in eastern Russia 
They form about one-fourth of the population of the government 
of Kazan, and live in scattered communities throughout the 
governments of Simbirsk, Samara, Saratov, Orenburg and Perm 
They have been identified with the Burtasses of the Arab 
geographers, and many authorities think they are the descendants 
of tlie ancient Bolgars In general they physically resemble the 
Finns, being round-headed, flat-featured and light-eyed, but they 
have been affected by long association with the T itar element 
In dress they are thoroughly Russianized, and they are nominally 
Christians, though they cling to many of the old Shamanistiq 
practices They number some half a million Their language 
belongs to the Tatar or Turkish group, but has betn strongly 
influenced by the hmno-Lgnan idioms spoken round it 
See Sohott, De lingua J sihuwasthorum (Berlin, 1841) 

CIALOINI, ENRICO (1811-1892), Italian soldier, politician and 
diplomatist, was born at (astelvelro, in Modem, on the 10th of 
August 1811 In 1831 he took part in the insurrection at 
Modena, fleeing afterwards to Pans, whence he prot ceded to 
Spam to fight against the Carlists Returning to Italy in 1848, 
he commanded a regiment at the battle of Novari In 1859 he 
organized the Alpine Brigade, fought at Palestro at the head of 
the 4th Division, and in the following year invaded the Marches, 
won the battle of Castelfidardo, took Am omv, and subsequently 
directed the siege of GacU For these services he w is created 
duke of Caeta by the king, and wis assigned a pension of io,ooo 
lire by parliament In 1861 hus intervention envenomed the 
Cwour-Garibaldi dispute, royal mediation alone preventing a 
iluel between him and Garilialdi PI iced in command of the 
troops sent to oppose the Oariboldun expedition of 1862, he 
defeated CiaribaUli at Aspromonte Between 1862 and 1866 he 
Iicld the position of lieiitcnant-royal at Naples, and m 1864 w is 
created senator On the outbreak of the war of 1866 he resumed 
command of an army corps, but dissensions between him and La 
Marmora prejudiced the issue of the campaign and contributed 
to the defeat of Custozzi Af^^er the war he refused the command 
of the General Staff, which he wished to render independent of 
the war oflice In 1867 he attempted unsuccessfully to form a 
cabinet sufficiently strong to prevent the threatened (.ranbildian 
incursion mto the papal states, and two years later failed in a 
similar attempt, through disagreement with I ap/a concerning 
the army estimates On tlie 3rd of August 1870 lie pleaded m 
f ivour of Italian intervention in aid of France, a circumstance 
which enhanced his influence when m July 1876 he replaced 
Nigra as ambassador to the French Republic This position he 
held until 1882, when he resigned on account of the publication 
by Mancmi of a despatch in which be had complained of arrogant 
treatment by M Waddmgton He died at Leghorn, on tlie 8th of 
September 1892 (H W S ) 

CIBBER (or Cibfrt), CAIUS UABRIEL (1630-1700), Danish 
sculptor, was born at Flensburg He was the son of the kipg’s 
cabinetmaker, and was sent to Rome at the royal charge while yet 
a youth lie came to F ngland during the Protectorate, or during 
the first years of the Restoration Besides the famous statues 
of Melancholv and Riving Madness (“great Cibber’s brazen 
brainless brothers ”), now at South Kensington, Cibber produced 
the bas-reliefs round the monument on Fish Street Hill The 
several kings of England and the Sii Thomas Gmsham executed 
b> him for the Royal Exchange were destroyed with the building 
Itself m 1838 Cibber was long employed by the fourth earl, of 
Devonshire, and many fine specimens of his work are to be seen 
at Chatsworth Under that noblejuan he took up arms in r688 
for Wilham of Orange, and was appomited in return carver to the 
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king’s closet He died rich, and, according to Horace Walpole, 
bmit the Danish church m London, where he lies buried beside 
his second wife, to whom he erected a monument She was a 
Miss Colley of Gkiston, grand-daughter of Sir Anthony Colley, 
and the mother of his son Colley f ibbcr 

CIBBER, COLLEY (1671-^1757), English at tor and dramatist, 
was born m London on the 6th of November 1671, the eldest son 
of Cams Gabriel Cibber, the sculptor Sent m 1682 to the free 
school at Grantham, Lincolnshire, the boy distinguished himself 
by an aptitude for writing Averse He produced an “ Oration ” on 
the death of C harles IT — whom he had seen feeding his ducks m 
St James’s Park, — and an “ Ode ” on the accession of James II 
He was removed from school in 1687 on the chance of election tt) 
Winchester College His father, however, had not then presented 
that institution with his statue of William of Wykeham, and the 
son was rejected, allhnugii through h.s mother he claimed to Ije 
of “ founder’s km ” The boy went to London, and indulged his 
passion for the the.itre He was invited to Chatsworth, the seat 
of William Cavendrli, earl (afterwards duke) of Devonshire, for 
whom his fatlier was tlien executing commissions, and he was on 
his way when the news of the landing of William of Orange was 
received , father and son met at Nottingham, and Colley ( ibber 
was taken into Devonshire’s company of volunteers He served 
in the bloodless campaign that resulted in the coronation of the 
Prince of Orange, and on its conclusion presented a I atm petition 
to the earl imploring his interest 1 he earl did nothing for him, 
however, and he enrolled himself (1690) as an actor m Betterton s 
company at Drury I ane 

After phiving ‘ full three-quarters of a >car ” without salary, 
as WAS then the i ustom of all apprentice actors, he was paui ten 
shillings a week His rendtring of the little part of the chaplain 
in Otway s Orphan procured him a rise of five slullings , and a 
subsequent impersonation (1694) on an emergency, and at the 
author’s request, of I^rd Touchwood m The Double Dealer, 
advanced him, on ( ongreve’s recommendation, to a pound 
a week On this, supplemented by an allow ince of £20 a year 
from his father, he contrived to live with lus wife and family — 
he had marrud m i693“and to produce a play, Love's Ixist 
Shift, or the bool m Fashion (1696) Of Uiis comedy Congreve 
said that it had “ a great many things that were like wit in it ” , 
and Vanbrugh honoured it by writing his Relapse as a sequel 
Cibber played the part of Sir Novelty Lashion, and his perform- 
ance as Ixjrd Loppmgton, the same character renamed, in 
Vanbrugh’s piece, established his reputation as an actor In 1698 
he was assailed, with other dramatists, by jtremy Collier in the 
Short Vteio In November 1702 he produced, at Drury Lane, 
She Wou’d and She Woti'd Not or the Kind Impostor, one of his 
best comedies , and in 1704, for himself and Mrs Oldfield, The 
Careless Husband, which Horace Waloole classed, with Cibber’s 
Apology, as “ worthy of immortality ” In 1706 Cibljer left 
iMiry Lane for the Haymarket, but when the two companies 
united two vears latej he rejoined his old tlieitre througli the 
influence of his friend Colonel Brett, a shareholder Brett made 
over his share to Wilks, Estcourt and Cibber Complaints j 
against the management of Christopher Rich led, in 1709, to the 
closing of the theatre by order of the crown, and William ( oilier 
obtained the patent After a senes of intrigues t oilier was 
bought out bv Wilks, Doggett and Cibber, under whose manage- 
ment Drury Lane became more prosperous than it ever h^id been 
In 1715 a new patent was granted to Sir Richard Steele, aid 
Barton Booth was also added to the management In 1717 
Cibber produced the Nonjurerr, an adaptation from Moli^re’s 
Tartu ffe , the play, for which Nicholas Rowe wrote an abusive 
prologue, ran eighteen nights, and the author received from 
George I , to whom it was dedicated, a present of two hundred 
guineas Tartuffe became on P nglish Catholic priest who incited 
rebellion, and there is little doubt that the Whig pranciples 
expressed m the Nemjurar led to Cibber’s appointment as poet 
laureate (1730) It also provoked the animosity of the Jacobite 
and Catholic factions, and was possibly one of the causes of 
Pope’s hostility to Cibber Numerous “ keys ” to the Nonjuror 
appeared in 1 718 In 1720 Drury Lone was closed for three days 
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by order of the duke of Newcastle, ostensibly on account of the 
refusal of the patentees to submit U) the authority of the lord 
chamberlain, but really (it is asserted) because of a quarrel 
between Newcastle and Steele, m which the formtr demanded 
Cibber’s resignation In 1726 (ihhcr pleailcd the cause of the 
patentees against the estate of Sir Richard Steele before Sir 
Joseph Jekyll, master of the rolls, and won his case In 17 m 
Mrs Oldfield died, and her loss was fidlowcd in 1732 by that of 
Wilks, Cibljor now sold his share in the theatre, appearing 
rarely on the stage thereafter in 1740 he published An ipology 
for the Life of Colley Cibber, Cotnedtan with an Historical 
Vieiv of the Staoe during his (hen Time “ There are few,” wrote 
(joldsmith, “ who do not jinhr i page of Montaigne or ( olltv 
(ibber, who candull> tell us what they thought of the world, 
and the world thought of them, to the more statclv memoirs 
and transactions of Europe ’ But beside the personal inlertst, 
this book contains criticisms on acting of enduring value, and 
gives the best account theie is of Cibbers contemporaries on 
the London stage Samuf 1 Johnson, who was no friend of Cibhi r, 
gave it grudging jiraise (see Boswell s I^fe of Johnson, ed 
Birkbeck Hill, vol 111 p 72) 

In 1742 Cibber was substituted for Iheobald as the hero of 
Pope’s Dtinctad ( ibber h id introduced some gag into the 
Rehearsal, in which lit pla>ed the part of Bayes, referring to the 
ill-starred farce of Ihree hours after Marriage (1717) This play 
was nominally by Giv, but Pope and Arbuthnot weu known 
to have nad a hand m it Cibber refused to discontinue the 
offensive passage, and Pope revenged himself in sarcastic 
allusions m his printed coiTcspondence, in the Epistle to Dr 
Arbuthnot and m the Dunciad To these, Cibber replied with 
A letter from Mr Cibber to Mr Pope, inquinng into the meetmes 
that might induce him in his satirical works to he so frequently 
fond of Mr Cibber s name (1742) ( ihlxr scored nith an ‘ idle 
story of Pope’s behiMour in a tavern inserted ui this letter, 
and gives an accoint of the original dispute o\ir the Rduarsal 
B\ the substitution of ( ibber for Theobald as hero of the Dunciad, 
much of the satire lost its point Cibb' r s faulG cert unl\ did not 
include dullness V new edition contained a prefatory discourse, 
probablv the work of W arburton, entitled ‘ Ricardus Arist irehus, 
or the Hero of the Poem,” in which Cibber is made to look 
ndidilous from his own Apology ( ibber leplicd in 1744 with 
inolher Occasional Letter and altogether he had the best 
of the argument W hen he was sc\ enty -four y ears old he made 
his last appearance on the stage as Puululph in his own 1 opal 
lyratmy in the Reign of King John (C event (lardcn, i5th of 
Februtry 17^5), a miserable piraphrase of bhakespeircs plu 
He died on the iith of Dccemlier 1757 

Cibbers reputation has suffered unduly from the depreciiLion 
of Pope and Johnson “ I could not beer such nonsense, said 
Johnson of one of Ciblier s odes, ” and I would nut let him read 
It to the end ’ Fielduig attacki d ( ibber s st\ le and kuiguage 
more than once m Joseph Andrrws and cNewhert Nei erthek ss, 
Cibber possessed wit, unusual good stnse and tact , and in the 
Apology he showed himself the most delicate and subtle critic 
of acting of his time He was frequenth accused of plagiarism, 
and did not scruple to make use of old plavs, but he is seid to 
have been ashanud of his Shakespearian adaptations, one of 
wh'ch, however Richard 111 (Drurv Lane, 1700), kept its place 
as the a( ting v crsion until 1S21 Cibbtr is rebuked for his mutila- 
tion of Shakespeare 1 )\ ticlding in the Historical Register for 
where he figures as Ground Iv \ 

If Cibber had not as much wit as his predecessors, he displa\ ed 
in his best plavs abundant animation and spirit, free from the 
extreme tcurseness of many of his contemporaries, and a thorough 
knowledge of the recjuirements of the stage Uis most sue eessful 
comedies kept their place in the acting repertory for a long time 
He was an excellent actor, especially m the role of the f.isluonablc 
coxcomb Horice Walpole said thit as Ba\es in Tht Rehearsal 
he made the part what it was mtended to be, Uie burlesque 
of a great poet, whereas David Garruk degraded him to a 
“ gorretteer ” 

The Aipology was edited m 1822 by E Bt^Ucbambcis, aud m 18S9 
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By R W I owe, who printed with it other valuable theatncal books 
and pamphlets It is also included m Hunt and Clarkes Auto- 
biographies (1826, &c ) Cibber s Dramatic Works were published 
m 17O0, with an account of the life and wntings of the author, and 
again in 1777 Besides the plays already mentioned, he wrote 
IVontan’s Hit, or the Lady tn Fashion (1697), which was altered later 
(1707) into The Schoolboy, or the Comical Jiivals Xerxes (1699), a 
tragi fly icttd only once The Provoked Husband (acted 1728), 
completed from Vanbrugh s unfinished journev to London , The 
Pi at Queens, with the Humours of Alexander the Great (acted 1710), 
a comical tragedy Damon and Phylhda (acted 1729), a ballad 
opera , and adaptations from Beaumont and Fletcher, Dryden, 
Molidie and Corneille A bibliography of fhc numerous skits on 
Cibber IS to be found m Lowes Bibliographical Account of English 
Theatrical Literature 

Colley Cibber’s son, Theophilus Cibber (1703-1758), also an 
actor and playwright, was born on the 26th of November 1703 
In 1734 he was acting-manager at the Haymarket, and he 
subsequently played at Druiy lane, Lincolns Inn fields and 
Covent Garden IIis best impersonation was as Pistol, but he 
also distinguished himself m some of the fine-gentleman parts 
affected by his father He was one of the ringleaders in the 
intrigues against John Highmore, who had bought a share in 
the patent of Drury Lane from Colley C ibber 1 heophilus Cibber, 
with a number of other actors, seceded from Drury Lane, 
and in thus depreciating the value of the patent, for which his 
father had received a considerable sum, acted with doubtful 
honesty He contemplated the publication of an autobiography, 
but was effectually dissuaded by the appearance (1740) of a scath- 
ing account of his career by an unknown author, entitled An 
Apology for the Life of Mr T C supposed to be written 
by himself In 1753 he began The I wes and Characters of the 
most Eminent Actors and Actresses of Great Britain and Ireland, 
but he went no further than the life of Barton Booth He wrote 
some plays of no great merit In 1753 appeared An Account of 
the Lives of the Poets of Great Britain and Ireland, with the name 
of “ Mr Cibber ” on the title page The five volumes of Lives 
are chiefly based on the earlier works of Gerard Langbaine and 
Giles Jacob, and the MS collections of Ihomas Coxeter (1689- 
1747) The book is said to have been largely written by Robert 
Shiels, Dr Johnson’s amanuensis Theophilus Cibber perished 
by shipwreck on his way to Dublin to play at the Theatre 
Royal 

Susannah Maria (ibber (1714-1766), wife of Theophilus, 
was an actress of distinction She was the daughter of a (Tovent 
Garden upholsterer, and sister of Dr Arne (1710-1778) the 
composer Mrs Cibber had a beautiful yoice and began her career 
in opera She was the original Galatea in Handel’s Acts and 
Galatea, and the contralto anas in the Messiah are said to have 
been written for her She plav ed Zarah in Aaron Hill s version 
of Voltaire’s Zatre in 1736, and it was as a tragic actress, not as a 
singer, that her greatest triumphs were won h rom Colley C ibbcr 
she learned a sing-song method of declamation Her mannerisms, 
however, did not obscure her real genius, and she freed herself 
from them entirely when she began to act with Garrick, with 
whom she was associated at Drury Lane from 1753 She died on 
the 30th of January 1766 She married Theophilus Cibber m 
1734, but lived with him but a short time Appreciations ot 
Mrs Cibber’s fine acting are to be found in many contemporary 
writers, one of the most discriminating being in the Rosciad 
of Charles Churchill 

Colley Cibber’s youngest daughter, Charlotte, married 
Richard Charke, a violinist, from whom she was soon separated 
bhe began as an understudy to actresses in leading parts, but 
quarrelled with her manager, Charles Fleetwood, on whom she 
wrote a one-act skit, The Art of Management (1735) She also 
wrote two comedies and two novels of small merit, and an un- 
trustworthy, but amusing Narrative of Life of Charlotte 
Charke, by herself (1755), reprinted in Hunt and Clarke’s 
Autobiographies (1822) 

CIBORIUM, a name in classical Latin for a drinking-vessel 
It is the latinized form of the Gr KtfSwptov, the cup-shaped 
seed-vessel of the Egyptian water lily, the seeds or nuts of which 
were known as “ Egyptian beans ” In the early Christian 


Church the etbortum was a canopy over the altar {q v ), supported 
on columns, and from it hung the receptacle in which wa« 
reserved the consecrated wafer of the Eucharist The use ol 
the word has probably been much influenced by the early false 
connexion with cibus, food, cf Agatio, bishop of Pisa (quoted 
m Du Cange, Gloss j r ), “ Cibonum vas esse ad ferendos cibos ” 
In the Eastern Church the columns rested on the altar itself, in 
the Western they reached the ground The name was early 
transferred from the canopy to the vessel containing the reserved 
sacrament, and in the Western Church the canopy was known 
as a “ baldaquin,” Ital baldacchino, from Baldacco, the Italian 
name of Bagdad, and hence applied to a rich kind of embroidered 
tapestry made there and much used for canopies, &c At the 
present day it is usual m the Roman Church to use the term 
” pyx ” (irv^ts, properly a vessel made of boxwood) for the 
receptacle for the reserved sacrament used m administering the 
viaticum to the sick or dying Medieval pyxes and ciboria are 
often beautiful examples of the goldsmith’s, enamellcr’s and 
metal-worker’s craft They take most usually the shape of a 
covered chalice or of a cylindrical box with conical or cylindrical 
cover surmounted by a cross An exquisite cibonum fetched 
j^6ooo at the sale of the Jerdone Braikenridge collection at 
Christie’s m 1908 It is supposed to have come from Malmesbury 
Abbev, and is probably of 13th century English make It is of 
copper-gilt and ornamented with champlev6 enamels, apple and 
chrysoprase green, scarlet, mauve and white, turquoise and 
lapis lazuli, the flesh tints being of a pale jasper Various 
subjects from the Old and New Testament, such as the sacrifice 
of Abel, the brazen serpent, the nativity, crucifixion and re- 
surrection are represented on circular medallions on the outside 
It IS illustrated in colours in the catalogue of the exhibition of 
thcBuilington Fine Arts Club, 1897 
CIBRARIO, LUIGI, Count (1802-1870), Italian statesman 
and historian, descended from a noble but impoverished Pied- 
montese family, was born in Usstglia on the 23rd of February 
1802 He won a scholarship at the age of sixteen, and was 
teaching literature it eighteen His verses to King Charles 
Albert, then prince of ( angnano, on the birth of his son Victor 
Emmanuel, attracted the prince s attt ntion and proved the 
beginning of a long intimacy He entered the Sardinian civil 
service, and in 1824 was appointed lecturer on canon and civil 
law His chief interest was the study of ancient documents, 
and he was sent to search the archives of Switzerland, France 
and (termany for charters relating to the history of ^avov 
During the war of 1848, after the expulsion of the Austrians 
from Venice, C ibrano was sent to that citv with t olli to negotiate 
Its union with Piedmont But the proposal fell through when 
the news of the armistice between King Charles \lbert and 
Austria arrived, and the two delegates were made the objects 
of a hostile demonstration In October 1848 C ibrano was made 
senatoi and after the battle of Novara (March 1849), when 
C harlcs Albert abdicated and retired to a monastery near Oporto, 
Cibrano and Count Giacinto di ( ollegno were sent as representa- 
tives of the senate to express the sympathy of that body with the 
fallen king He reached Oporto on the 28th of May, and after 
staying there for a month returned to lunn, which he reached 
just before the news of Charles Albert’s death In May 1852 
he became minister of finance m the reconstructed d’Azeglio 
cabinet, and later minister of education in that of Cavour In 
the same year he was appointed secretary to the order of SS 
Maurizio and Lazzaro It was he who in 1853 dictated the 
vigorous memorandum of protest against the confiscation by 
Austria of the property of I ombard exiles who had been 
naturalized in Piedmont He strongly supported Cavour s 
Crimean policy (1855), and when General La Marmora departed 
in command of the expeditionary force and Cavour took the war 
office, Cibrano was made minister for foreign affairs He con- 
ducted the business of the department with great skill, and ably 
seconded Cavour m bringing about the admission of Piedmont 
to the congress of Pans on an equal footing with the great powers 
On retiring from the foreign office Cibrano was created count 
In i860 he acted as mediator between Victor Emmanuel’s 
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government and the republic of San Manno, and arranged a 
treaty by which the latter’s liberties were guaranteed After 
the war of 1866 by which Austria lost Venetia, Cibrario negotiated 
with that government for the restitution of state papers and art 
treaisures removed by it from Lombardv and Venetia to Vienna 
He died in October 1870, near Salb, on the lake of Garda 
His most important work was his hconomta polthca del medto 
evo (Turin, 1839^, which enjoyed great populanty at the time, 
but IS now of little value His iichiaviiii e servaggto (Milan, 
1868-1869) gave an account of the development and abolition 
of slavery and serfdom Among his historiuil writings the 
following deserve mention — Delle arhglterte dal rqoo al //oo 
(Turin, 1847), Ortgim della monarchta di Savoia (Turin, 

1854), Deglt ordint cavallereschi (Turin, 1846), Degli ordint 
religtost (lunn, 1845), and the Memorte Segrete of Charles 
Albert, written by order of Victor Emmanuel but afterwards 
withdrawn C ibrario was a good example of the loyal, industrious, 
honest Piedmontese aristocrat of the old school 
His biography has been written by F Odorici, II Conte / Ctbrarto 
(Horencc, 1872) (L V *) 

CICADA (Ctcadtdae), insects of the homopterous division of 
the Hemiptera, generilly of large size, with the femora of the 
anterior legs toothed below, two pairs of large clear wings, and 
prominent compound eyes ( icadas are chiefly remarkable for 
the shrill song of the males, which in some cases may be heard 
in concert at a distance of a quarter of a mile or more The vocal 
organs, of which there is a pair in the thorax, protected by an 
opercular plate, are quite unlike the sounding organs of other 
insects Each consists in essence of a tightly stretched membrane 
or drum which is thrown into a state of rapid vibration by a 
powerful muscle attached to its inner surface and passing thence 
downwards to the floor of the thoracic cavity Although no 
auditory organs have been found in the females, the song of the 
males is believed to serve as a sexual call ( icadas are also 
note worthy for their longevity, which so far as is known surpasses 
that of all other insects By means of a saw-likc ovipositor the 
female lays her eggs m the branches of trees Upon hatching, 
the young, which differ from the adult in possessing long antennae 
and a pair of powerful fossorial anterior legs, fill to the ground, 
burrow below the surface, and spend a prolonged subterranean 
larval existence feeding upon the roots of vegetation After 
many years the larva is transformed into the pupa or nymph, 
which IS distinguishable principally by the shortness of its 
antennae and the presence of wing pads After a brief existence 
the pupa emerges from the ground, and, holding on to a plant 
stem by means of its powerful front Kgs, sets free the perfect 
insect through a shl along the median dorsal line of the thorax 
In some cases the pupa upon emerging constructs a chimney of 
soil, the use of which is not known In one of the best-known 
species, ( tcada septemdeam, from North America, the life-cvcle 
is said to extend over seventeen years Cu adas are particularly 
abundant in the tropics, where the largest forms are founcl 
They also occur m temperate countries, and were well known 
to the ancient (irccks and Romans One species only is found 
m England, where it is restricted to the southern counties but 
is an insect not commonly met with 

CICELY, Myrrhis odorata (natural order Umbelliferae), a 
perennial laerb with a leafy hollow stem, 2 to 3 ft high, much 
divided leaves, whitish beneath, a large sheathing base, and 
terminal umbels of small white flowers, the outer ones only of 
which are fertile The fruit is dark brown, long (} to i in ), 
narrow and beaked The plant is a native of centr il and southern 
Europe, and is found in parts of England and Scotl md in pastures, 
usually near houses It has aromitic and stimulant properties 
and was formerly used as a pot-herb 

CICERO, the name of two families of ancient Rome It ma) 
perhaps be derived from ctcer (pulse), in which case it would he 
analogous to such names as Lentulus, Tubero, Ptso Of one 
family, of the plebeian Claudian gens, only a single member. 
Gams Claudius Cicero, tribune in 454 b c , is known The other 
family was a branch of the Tullii, settled from an ancient period 
at Arpmum This family, four of whose members are noticed 
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specially below, did not achieve more than municipal eminence 
unt I the time of M Tullius Cicero, the great orator 

I Marcus Tullius Cicfro (106-43 ® ^ ), Roman orator and 
politician, was born at Arpmum on the 3rd of January 106 B C 
His mother, Helvia, is said to have been of good family His 
father was by some said to have been descended from Attius 
Tullius, the Volsnan host of Coriolanus, while spiteful persons 
declared him to have been a fuller , in an\ case he was a Roman 
knight with property at Arpmum and a house in Rome His 
health was weak, and he generally lived at Arpmum, where he 
devoted himself to literary pursuits Cicero spent his boyhood 
partly m his native town and partly at Rome The poet Arrhias, 
lie savs, first inspired him with the love of literature He was 
much impressed by the teaching of Phaedrus, the Epicurean 
at a period before he assumed the toga virtlts , he studieil 
dialectic under Diodotiis the Stoic, and in 88 b c attended the 
lectures of Philo, the head of the Academic school, whose devoted 
pupil he became He studied rhetoric under Molo (Molon) of 
Rhodes, and law under the guidance of Q Mui ms Scaevola, 
the augur and jurisconsult After the death of the augur he 
transferred himself to the care of Q Mueius Scaevola, the 
ponttfex maximum, a still more famous jurisconsult, nephew of 
the augur His literarv (ducation at this period consisted largely 
of verse-writing and m ikmg translations from Greek authors 
We hear of an carl\ poem named Pontius Glaums the subject 
of which 13 uncertain, and of t-anslations of Xenophon s Oeenuo- 
mtea and the Phenomena of Aratus Consult rable fragments of 
the latter work are still extant To this jxriod also belongs his 
de InoenhotH rhetorica, of which he afterwards spoke lightl) 
(de Oral 1 5), but which enjoved a gre it vogue in the middlt 
ages Cicero also, according to Roman practice, received 
military training At the age of seventt t n he served m the social 
war successively under Pompeius Strabo and Sulla (8q b c ) 
In the war between Manus and Sulla his s\mpathies were with 
SulU, but he did not take up arms (Sext Ro'ic 136, 142) 

His forensic life begins m 81 b c , at tlu age of twenty -five 
A speech delivered in this >car, pro Quinctio, is still extant , it 
is concerned with a technical point of law and has little htcrar> 
merit In the following year he made lus celebrated defence of 
Sextus Roscius on a charge of parricide He subscquentlv 
defended a woman of Arretium, whose freedom was impugned 
on the ground that Sulla had confiscated the territorv of that 
town Cicero then left Rome on account of his health, and 
travelled for two years in the East He studied philosoph\ at 
Athens under various teachers, notablv Antiochus of Ascalon, 
founder of the Old Academv, a combination of Stoicism, Platon- 
ism and Pt ripateticism In Asia he attended the courses of 
Xenoclcs, Dionvsius and Menippus, and m Rhodes those of 
Posi lonius, the famous Stoic In Rhodes also he studied 
rhetoric once more under Molo, to whom he ascribes a decisive 
influence upon the development of his literarv style He had 
previouslv affected the florid, or Asiatic, stvle of oratory then 
current m Rome The chief faults of this were excess of orna- 
ment, antithesis, alliteration and issonance, monotonv of 
rhythm, and the insertion of words purelv for rhythmical effect 
Molo, he savs, rebuked his youthful extravagance and he came 
back “ a changed man ^ 

He returned to Rome in 77 b c , and appears to have married at 
this time lerentia, a rich woman with a domineering temper 
to whom many of his subsequent embarrassments were due ^ 
He engiged at once in forensic and political life He was 
quaestor m 75, and was sent to Lilybaeum to superv ise the com 
supply Ills connexion with Sicily led him to come forward in 
70 B c , when curule-aedile elect, to prosecute Gaius Verres, who 
had oppressed the island for three vears Cicero seldom prose- 
cuted, but It was the custom at Rome for a rising politician to 

* Brutus §316 (Molon) dedit opt ram ut niniis rcdundantis 
nm et supra flucntis iu\enili quadam direndi imjiunitate et hcenti t 
rtpnmcrct et quasi extra ripas diffliientis coerce k t ” 

* Accordinir to Plutarch she urged her hu^lund to take vigorous 
iction against Catiline, who had compromised her half si‘'(tr Pabia 
a vestal virgin , also to give evidence against Clodius, being jealous 
of his sister Clodia 
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Win his spurs by attacking a notable offender {pro Caelw, 73). 
In the following year he defended Marcus (or Manius) Fonteius 
on a charge of extortion m Gaul, using various arguments which 
might equally well have been advanced on behalf of Verres himself 

In 68 B c his letters begin, from which (and especially those to 
T Pomponius Atticus, his “ second self ”) we obtain wholly 
unique knowledge of Roman life and history In 66 B c he was 
praetor, and was called upon to hear cases of extortion In the 
same year he spoke on behalf of the proposal of Gaius Manihus 
to transfer the command against Mithradates from Lucullus to 
Pompey (de Lege Mamlta), and delivered his clever but dis- 
ingenuous defence of Aulus Cluentius {pro Cluenlio) At this 
time he was a prospective candidate for the consulship, and 
was obliged by the hostility of the nobles towards “ new men ” 
to look for help wherever it was to be found In 65 b c he even 
thought of defendmg Catiline on a charge of extortion, and 
delivered two brilliant speeches on behalf of Gaius ( ornelius, 
tribune in 67 b c , a leader of the democratic party in 64 b c 
he lost his father and his son Marcus was born 1 he optimates 
finally decided to support him for the consulship m order to 
keep out Catiline, and he eagerly embraced the “ good cause,” 
his affection for which from this time onward never varied, 
though his actions were not always consistent 

The public career of Cicero henceforth is largely covered by 
the general article on Rome History, II “ The Republic,” ad 
fin The year of his consulship (63) was one of amazing activity, 
both administrative and oratorical Besides the three speeches 
against Publius Rullus and the four against Catiline, he delivered 
a number of others, among which that on behalf of Gams Rabmus 
IS especially notable The charge was that Rabmus {q v ) had 
killed Saturmnus in loo b c , and by bringing it the democrats 
challenged the right of the senate to declare a man a public 
enemy Cictro, therefore, was fully aware of the danger which 
would threaten himself from his execution of the Catilinarian 
(onspirators He trusted, however, to receive the support of 
the nobles In this he was disappointed They never forgot 
that he was a ” new man,” and were jealous of the great house 
upon the Palatine which he acquired at this time Caesar had 
made every possible effort to conciliate Cicero,* but, when all 
overtures f uled, allowed Publius Clodius to attack him Cicero 
found himself deserted, and on the advic'e of Cato went into exile 
to avoid bloodshed He left Rome at the end of March 58, an<l 
arrived on the 23rd of May at 1 hessalonica, where he remained 
in the deepest dejection until the end of Noveml>er, when he 
went to Dyrrhachium (Durazzo) awaiting his retail He left 
for Italy on the 4th of August 57, and on arnving at Brundisium 
(Brindisi) found that he had been recalled bv a law passed by th< 
comilta on the very day of his departure On his arrival at Rome 
he was received with enthusiasm by all classes, but did not find 
the nobles at all eager to give him compensation for the loss of 
his house and villas, which had been destroyed by Clodius 
He was soon encouraged by the growing coolness between 
Pompey and Caesar to attack the acts of Caesar during his 
consulship, and after his successful defence of Publius Sestius 
on the loth of March he proposed on the 5th of April that the 
senate should on the 15th of May discuss Caesar’s distribution 
of the Campanian land Ihis brought about the conference of 
Luca (Lucca) Ciccro was again deserted bv his supporters and 
threatened with fresh exile He was forced to publish a “ re- 
cantation,” probably the speech de Provincns Consular thus, 
and in a private letter says frinkly, ” I know that I have Ijeen a 
regular ass ” His conduct for the next three years teems with 
inconsistencies which we may deplore but cannot pass over 
lie was obliged to defend in 54 Publius Vataiius, whom he had 
fiercely attacked dunng the trial of Sestius , also Aulus Gabinius, 
one of the consuls to whom his exue was due, and Rabinus 
Postumus, an agent of Gabinius On the other hand, he made a 
violent speech m the senate in 55 against Lucius Piso, the tol- 

^ Caesar, at <Mie tune, offered him a place on the coalition, which 
on bis refusal became a triumvirate (Ait 11 3 3, Ptov Cons 41), 
and afterwards a post on his coramis<a(xi for the division of the 
Campanian land, or a legatio libera 


league of Gabinius in 58 We know from his letters that he 
accepted financial aid from Caesar, but that he repaid the loan 
before the outbreak of the civil war ^ There is no doubt that he 
was easily deceived He was always an optimist, and thought 
that he was bringing good influence to bear upon Caesar as 
afterwards upon Octavian His actions, however, when Caesar’s 
projects became manifest, sufficiently vindicated his honesty 
Durmg these unhappy years he took refuge m literature The de 
Oralore was written in 55 b c , the Republtca in 54, and the de 
Legtbus at any rate begun m 52 The latter year is famous for 
the murder of Clodius by T Annius Milo on the Appian Way 
(on the 1 8th of January), which brought about the appointment 
of Pompey as sole consul and the passing of the special laws 
dealing with noting and bnbery Cicero took an active part in 
the trials which followed, both as a defender of Milo and his 
adherents and as a prosecutor of the opposite faction At the 
close of the year, greatly to his annoyance, he was sent to govern 
Cilicia under the provisions of Pompey ’s law (see Pompey and 
Rome History) His reluctance to leave Rome, already shown 
by his refusal to take a province, after his praetorship and 
consulship, was increased by the inclination of his daughter 
Tulha, then a widow, to marry again ® During his absence she 
married the profligate spendthrift, P Cornelius Dolabella 

The province of Cilicia was a large one It mcluded, in 
addition to Cilicia proper, Isauria, Lycaoma, Pisidia, Pamphylia 
and Cyprus, as well as a protectorate over the client kingdoms of 
Cappadocia and Galatia There was also danger of a Parthian 
inroad Cicero’s legate was his brother Quintms Cicero (below), 
an experienced soldier who had gamed great distinction under 
Caesar in Gaul The fears of Parthian invasion were not realized, 
but Cicero, after suppressing a revolt m Cappadocia, undertook 
military operations against the hill-tribes of the Amanus and 
captured the town of Pindenissus after a siege of forty-six days 
A supphcatio m his honour was voted by the senate Ihc early 
months of 50 were occupied by the administration of justue, 
chiefly at Ivtiodicea, and by various attempts to alleviate the 
distress in the pr()\ ince caused by the exactions of his predecessor, 
Appius Claudius He had to withstantl jiressure from infliuntial 
peisons(« g M Brutus, who had business interests in his province), 
and refused to provide his friends with wild beasts for their 
games in Rome Leaving his province on the earliest opportunity, 
he reached Brundisium on the 24th of November, and found civil 
war inevitable He went to Rome on the 4th of January, but 
did not enter the city, since he aspired to a triumph for his 
successes * After the outbreak of war he was placed by Pompey 
m chaige of the Campanian coast After mmh irresolution he 
refused Caesar’s invitations and resolved to join Pompey s 
forces m Greece He was shocked by the fenx-ious language of 
his party, and himself gave offence by his bitter jests (Plut 
Cic 38) Through illness he was not present at the battle of 
Pharsalus, but afterwards was offered the command by Cato 
the Younger at Corcyra, and was threatened with death by the 
young Cn Pompeius when he refused to accept it Ihinking it 
useless to continue tlie struggle, he sailed to Brundisium, where 
he remained until the 12th of August 47, when, after receiving 
a kind letter from Caesar, he went to Rome Under Caesar’s 
dictatorship Ciccro abstained from politics His voice was 
raised on three occasions only once m the senate in 46 to praise 
Caesar’s clemency to M Claudius Marcellus {pro Marcello), to 
plead m the same year before Caesar for Quintus Liganus, and m 
45 on behalf of Deiotarus, tetrarch of Galatia, also before Caesar 
He suffered greatly from family troubles at this period In 46, 
his patience giving way, he divorced lerentia, and married his 
young and wealthy ward Publilia Then came the greatest grief 

^ Alt \\\ 8 5' est cnim avroroXiTtuo/u^vou cssc ** 

• She was married m 63 n c to C Calpurmus Piso Fnigi, whom 
Cicero found a model son-m law He appears to have died before 
56, since m that year Tulha was betrothed to Funtis Crassipes 
(quaestor m Bithynia in 51) It is not known if this marriage actually 
tcxik place 

* That the loss of his tnnmph rankled In his mind may be seen 

from Brutus, § 12^5 ' hanc glorlam tuae quidem supplication! 

non, sed tnumphis multonim antepono ” 
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of his life, the death of Tulha, his beloved daughter He shortly 
afterwards divorced Pubhha, who had been jealous of Tulha’s 
influence and proved unsympathetic To solace his troubles 
he devoted himself wholly to literature To this period belong 
several famous rhetorical and philosophical works, the Brutus, 
Orator, Pojrtitiones Oratortae, Paradoxa, Academtfa, de Ftntbus, 
Fusculan Dtspuialtons, together with other works now lost, such 
as Ins Laus Catoms, Consolatio and Hortensius 

His repose was broken by Caesar’s murder on the isth of 
March 44, to which he was not a party On the 17th of March 
he delivered a speech m the senate waging a general amnesty like 
that declared m Athens after the expulsion of the Thirty Tyrants 
When it became apparent that the conspirators had only removed 
the despot and left the despotism, he agam devoted himself to 
philosophy, and in an incredibly short space of time produced the 
de Natura Deorum, de Dwmatione, de hato, Cato tnaior (or de 
'^eneciute), I aeltus (or de Amiatia), and b^an his treatise de 
Offictts To this period also belongs his. lost work de Olorta 
He then projected a journey to Greece in order to see his son 
Marcus, then studying at Athens, of whose behaviour he heard 
unfavouraWe reports He reached Syracuse on the 1st of August, 
having during the voyage written from memory a translation 
of Aristotle’s Topica He was driven back by unfavourable 
winds to Leucopetra, and then, hearing better news, returned to 
Rome on the 21st of August He was bitterly attacked by 
Marcus Antonius (Mark Antony) m the senate on the 1st of 
September for not being present there, and on the next day 
replied in his First Philippic He then left Rome and devoted 
himself to the completion of the de Offietis, and to the composition 
of his famous Second Philippic, which was never delivered, but 
was circulated, at first privately, after Antony’s departure from 
Rome to f isalpme Gaul on the 28th of November 

Cicero returned to Rome on the 9th of December, and from 
that time forward led the republican party in the senate His 
policy, stated briefly, was to make use of Octavian, whose name 
was all-powerful with the veterans, until new legions had been 
raised which would follow the republican commanders {Phil \i 
39) Cicero pledged his credit for the loyalty of Octavian, who 
styled him “ father ” and affected to take his advice on all 
occasions (£/)/) ad Brut i 17 s) Cicero, an incurable optimist 
in politics, may have convinced himself of Octavian’s sincerity 
The breach, however, was bound to come, and the saving, 
maliciously attributed to Cuero, that Octavian was an “ excellent 
youth who must be praised and — sent to another place, ’ neatly 
expresses the popular view of the situation ' Circro wis sharply 
critici7ed by M Junius Brutus for truckling to Octavian while 
showing irreconcilable enmity to Antony and I cpidus {ad Brut 
i 16 4, 1 15 9) , but Brutus was safe in his province, and it is 
difficult to see what other course was open to a politician in 
Rome Whether Cicero was right or wrong, none can question 
his amazing energy He delivered his long senes of Philtppui 
at Rome, and kept up a correspondence with tlie various 
provincial governors and commanders, all short-sighted and 
selfish, and several of them half-hearted, endeavouring to keep 
each man in his place and to elaborate a common plan of opera- 
tions He was naturally included m the list of the proscribed, 
though it is said that Octavian fought long on his behalf, and 
was slam near Formiae on the 7th of December 43 He 1 ad a 
ship near m which he had previously attempted to fly, but being 
cast back by unfavourable winds he returned to his villa, saying, 
“ Let me die m the country which I have often saved ” His 
head and hands were sent to Rome and nailed to the rostra, 
after Fulvia, wife of Antony and widow of Qodius, had thrust 
a hairpin through the tongue 

Wxffks —The literary works of Cicero may be classed as (i) 
rhetorical , (2) oratorical , (3) philosophical and poUtKal , (4) 
epistolary 

(1 ) Rhdonced, His chief works of this kind are {a) de 

> JFam xj 20 " Uudandum adolesctnttm, omandum, tollendum " 

® With these it is usual to include a treatise to Hen nmus by an 
anonymous author, a conlemporarv of Sulla, m modem times gener- 
ally ideotnicd with a person naanod Cornifioius, quoted by QumtiUan 


Oratore, a treatise m three books dedicated to his brother Quintus 
The discussion is conducted in the form of a dialogue which is 
supposed to have occurred in 91 B c chiefly between the two 
orators L Crassus and M Antonius The first book deals with 
the studies necessary for an orator , the second with the treat- 
ment of the sulijcct matur , the third with the form and delivery 
of a speech Cicero says of this work in a letter {Fani 1 9 23) 
that It “ does not deal m hackneyed rules and embraces the whole 
theory of oratory as laid down by Isocrates and Aristotle ’ 
{h) Brutus, or de clam aratoribus, a history of Roman eloquence 
containing much valuable information about his predecessors, 
drawn largely from the Chronicle {liber anncUu) of Atticus (§§ 14, 
iQ (c) Orator, dedicated to M Brutus, sketching a portrait 
of the perfect and ideal orator, ( icero’s last word on oratory 
Ihe sum of his conclusion is that the perfect orator must also 
be a perfect man Cicero says of this work that he has ‘ con- 
centrated in it all his taste ” (/'aw VI 18 4) 1 he three treatises 

are intended to form a continuous scries containing a complete 
system of rhetorical training 

It will lie convenient to mention here a feature of Ciceronian 
prose on which singular light has hetn thiown bv recent mtpiiry 
in the de Otainre, 111 17^ sqq he considers the element of rhythm 
or metie m prexsc, and m the Orator (174-220) he returns to the 
subject and discusses it at length IIis mam pomt is that pro t 
should be metrical in character, though it should not be entirely 
metncal, since this veould be poetry (Orator, 220) Greek writers 
relied for metneal effect m prose on those feet which were not much 
used m poetry Aristotle lecoramendcd the pattUi Ciccro 

preferred the cretic which he says is the metrical equivalent 

of tho pae m Demosthenes was eepeciilly fond of the cretic 
Rhythm pervades the whole sentence but is most iinjiortant at the 
end or dausula, where the swell ol the period sinks to rest The ears 
of the Romans were mciediblv sensitive to such pomts VVe arc 
told that an assembly was stirred to wild applause by a double 
trochee -v-w* If the order were clianged, Cicero says, tin 
effect woulel be lost The same rhythm shoulei be found m the 
membra which compose the sentence He quotes a pisgage from 
one of his own speeches m which my change in the order would 
deistrov the rhythm Cicero gives various dausulae whii,h his ears 
told him to be g<X)d or bael, but his remarks are desultory, as also are 
those of Quintilian, whose ex vmplcs were largely drawn from Ciccro s 
wiitmgs It was left for modern rc'.oaich to disroeer rule's of h ir 
inony which the Roin ms obejeel nnconsciouslv Other mvestigators 
had shown that Ciceros ('ausulae art generally v iriations of some 
three or four forms m which the rhythm is trochaic Dr Ihaddae us 
Zielinski ol bt I’etersbuig, after examining all the dausulae m 
Ciceros speeches, finds that they are governed by a law In every 
dausula there is a basis followed by a cadence The basis consists 
of a cretic or its metncal eejuiv alent * This is followed l>y a cadence 
trochaic m character, but varying in hngth Ihc three favourite 
forms are (1) (n ) (111) Thtst 

he styks icrae (F) Oth<r Irecjuent dausulae, which he terms 
txcxtae ( 1 ), are thost m which a long sv liable is resolved, as m verse, 
into two shorts, «• g essi vTSidtur 1 he se two classes FandZ, include 
85 %olXhcdausxilac m the orations Some r irer duusu'ae which he 
terras A/ { = tnalae) introduce no new pnnciplc Tlure remain two 
interesting forms, \ iz 5 (=selettae), m which a spomh e is substituted 

for a trochee in the cadence, eg -w this being done 

for special emphasis, and P (^pesstmae) where a dactyl is so used, 
eg -\j — this being the hetoua ilausula eondemned 

by Quintilian Similar rules apply to the membra ol the sentence, 
though m these the 5 md P foims are more frequent, harmony bemg 
ustoicd m the dausula 

These n suits apjvly not only to the speeches but also to the 

(in I 21) Ihis IS a manual ol rhetoric deiised from Greek sources 
with illustrations of figuics drewn from Roman orators Ciceros 
juvenile work de Inxiniione appears to be drawn partlv from this 
and partly from a treatise by Hermagoras This is a slight pro 
duction and does not require detailed notice Other mmoi works 
written ui latei life, such as the PartUwnes Oratonui, e catechism 
of rbctoiu , in which instruction is given by Cicero to his son Marcus , 
flic Topica, and an introduction to a translation of the speeches 
delivered by IXmostlunes and Aeseiunes for and against Ctcsiphon, 
^ty^ed de optima geuert vratorum, also need only be mentioned 

^ Orator § 214 pxtns dictum sxpiens tcmeiitas fill cSnipro- 
bavlt —hoc dichoieo tantus clamor contioms excitatiis est ut idmira 
bile esset Quaero, nonne id mimerus efficent ? Veiboruni oidiiicm 
inunuti, fac sic Comprobavit fill tementas ' jam nihil ent ' 

* This theory IS partly anticipated by Ttrentianus Maurus (cad 
290)^ wfio says of the cretic (v 1440 sqq ) — 

‘ riurimum orantes decebit quando pacne m ultimo 
Obtmet sedem bcatam, terminet si clausulam 
Dactylas spondeus imam, nec trochacum rcsiiuo, 

Plcnius tractatur istud arte prosa rhetorum 
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philosophical wntlngs and the more elaborate letters, and with 
modilications to other rhythmical prose, e g that of Pliny and 
Seneca Rhythm was avoided by Caesar who was an Atticist, and 
by Sallust who was an archaist Livv s practice is exactly opposite 
to that of Cicero since he has a marked preference for the S forms, 
thereby exemplifying Cicero s saying that long syllables are more 
appropriate to history than to oratory * 

(n ) Speeches — These were generally delivered before the senate 
or people, if political in character, and before jurors sitting m 
a quaestio, if judicial The speech against Vatimus was an attack 
upon a witness under examination , that de Dotno was made 
before the Pontifices , that pro C Rabtno perduelltoms reo m 
the course of a provocatto to the people , and those pro Ltgarto 
and pro rege Detoiaro before Caesar Ihe five orations com- 
posing the Aetto Secunda tn Verrem were never spoken, but 
written after Verres had gone into exile The Second Phthpptc 
also was not delivered but issued as a pamphlet Cicero’s speech 
for Milo at his trial was not a success, though, as Quintilian 
(ix 2 54) quotes from it, as taken down by shoithand reporters, 
an example of a rhetorical figure well used, it cannot have been 
such a failure as is alleged bv later writers The extant speech 
was written by Cicero at his leisure None of the other speeches 
are in the exact form in which they were delivered Cicero’s 
method was to construct a commentanus or skeleton of his 
speech, which he used when speaking If he was pleased with 
a speech he then wrote it out for publication Sometimes he 
omitted in the written speech a subject on which he had spoken 
A record of this is sometimes preserved eg “ de Postumi 
criminibus ” {Mur <51), de teste Fufio ” {Gael iq) These com- 
tnenlani were published by his freedman Tiro and are quoted 
by Asconius {ad Oral in Toga Candida, p 87) 

Cicero m his speeches must be given all the privileges of an 
advocate Sometimes he had a bad client , he naively confesses 
the straits to which he was put when defending Scamander 
{Chi 51 , cf Phil xiii 26) He thought of defending Catiline 
though he says that his guilt is clear as noon-day {Ait 1 t -2 
and 2 i) Sometimes the brief which he held at the moment 
compelled him to take a view of facts contrary to that which 
he had previously advocated Thus m the pro Caectna he 
alleges judicial corruption against a witness., Falcula, while m 
the pro Cluenito he contends that the offence was not proved 
{Caec 28, Clu 103) He says quite openly that “ it is a great 
mistake to suppose that statements in his speeches express his 
real opinions ” {Clu 139) It is therefore idle to reproach him 
with inconsistencies, though these are sometimes very singular 
Thus in the pro Cornelio he speaks with praise of Aulus Gabinius, 
who, when a colleague vetoed his proposal, proceeded to depose 
him after the precedent set by Tiberius Gracchus (Asconius tn 
Cornel p 71) In the pro Cluenito, iii, he contends that nothing 
IS easier than for a new man to rise at Rome In the pro Caelio 
he says that C atiline had in him undeveloped germs of the greatest 
virtues, and that it was the good m him that made him so 
dangerous {Gael 12-14) He sometimes deliberately puts the 
case upon a wrong issue In the pro Mtlone he says that either 
Milo must have lam in wait for Clodius or Clodius for Milo, 
leaving out of sight the truth, that the encounter was due to 
chance He used to boast that he had cast dust into the eyes 
of the jury m the case of Cluentius (Quintil 11 17-21) 

Cicero had a perfect mastery of all weapons wielded by a 
pleader in Rome He was specially famous for his pathos, and 
for this reason, when several counsel were employed, always 
spoke last {Orat i ^o) A splendid specimen of pathos is to be 
found m his account of the condemnation and execution of the 
Sicilian captains ( Fm" {Act 11 )v 106-122) Much exaggeration 
was permitted to a Roman orator Thus Cicero frequently 
speaks as if his client were to be put to death, though a crimin il 
could always evade capital consequences by going into exile 
His enemies scoffed at his “ tear-drops ” He indulged in the 
most violent invective, which, though shocking to a modern 
reader, c g m his speeches against Vatmius and Piso, was not 
offensive to Roman taste {de Orat 11 216-290) He was much 

1 Orator ^ 212 "cursum contentiones magis requirunt, exposi 
tiones rerum tarditatem ' 


criticized for his jokes, and even Quintilian (11 17-21) regrets 
that he made so many in his speeches He could never resist 
the temptation to make a pun It must be remembered, however j 
that he was the great wit of the period Caesar used to have a 
collection of Cicero’s bon-mots brought to him Cicero complains 
that all the jokes of the day were attributed to himself, including 
those made by very sorry jesters {Fam vii 32 i) A fine 
specimen of sustained humour is to be found in his speech pro 
Murena, where he rallies the jurisconsults and the Stoics He 
was also criticized for his vanity and perpetual references to 
his own achievements His vanity, however, as has been 
admirably remarked, is essentially that of “ the peacock, not 
of the gander,” and is redeemed by his willingness to raise a 
lau^h at his own expiense (Strachan-Davidson, p 192) Some 
critics have impugned his legal knowledge, but probably without 
justice It is true that he does not claim to be a great expert, 
though a pupil of the Scaevolas, and when m doubt would con- 
sult a jurisconsult, also, that he frequently passes lightly over 
important points of law, but this was probably because he Wvis 
conscious of a flaw in his case 

(ill ) Political and Philosophical Treatises — These are generally 
written in the form of dialogues, m which the speakers sometimes 
belong to bygone times and sometimes to the present The 
first method was known as that of Heraclides, the second as 
that of Aristotle M// xiii 19 4) There is no reason to suppose 
that the speakers held the views with which Cicero credits them, 
or had such literary powers as would make them able to express 
such views {lb xiii 12 3) The political works are de Repubhea 
and de Legtbus The first was a dialogue in six books concerning 
the best form of constitution, in which the speakers are Scipio 
Africanus Minor and members of his circle He tells us that he 
drew largely from Plato, Aristotle, Theophrastus and writings 
of the Peripatetics The famous “ Dream of Scipio ” recalls 
the “ Vision of Er ” in Plato’s Republic (Book x ad fin ) Ihe 
I de Legfbus, a sequel to this work in imitation of Plato s Laws, 
is drawn largely from Chrvsippus 

Cicero as a philosopher belonged to the New Academy The 
followers of this school were free to hear all arguments for and 
against, and to accept the conclusion which for the moment 
appeared most probable {Acad 11 131) Thus in the Tusculan 
Disputations v he expresses views which conflict with de Limbus 
IV , and defends himself on the ground that as an Academic he 
is free to change his mind He was much fascinated by the 
Stoic morality, and it has been noticed that the Tusculan Dis- 
putations and de Officiis are largely Stoic in tone He has 
nothing but contempt for the Epicureans, and cannot forgive 
their neglect of literary style As Cicero’s philosophical writings 
have been severely attacked for want of originality, it is only 
fair to recollect that he resorted to philosophy as an anodyne 
when suffering from mental anguish, and that he wrote incredibly 
fast He issued two editions of his Academics The first con- 
sisted of two books, in which Catulus and Lucullus were the chief 
speakers He then rewrote his treatise in four books, making 
himself, Varro and Atticus the speakers The Romans at this 
time had no manuals of philosophy or any philosophical writings 
in Latin apart from the poem of Lucretius and some unskilful 
productions by obscure Epicureans Cicero set himself to siipplv 
this want His works are confessedly in the mam translations 
and compilations {Att xii 52 3) , all that he does is to turn 
the discussion into the form of a dialogue, to adapt it to Roman 
readers by illustrations from Roman history, and to invent 
equivalents for Greek technical terms This is equally true of 
the political treatises Thus, when Atticus criticized a strange 
statement m de Republ 11 8, that all the cities of the Peloponnese 
had access to the sea, he excuses himself by saj mg that he found 
it in Dicaearchus and copied it word for word {Att vi 2 3) 
In the same passage he used an incorrect adjective, Phliuntii 
for Phltasn , he says that he had already corrected his own 
copy, but the mistake survives m the single palimpsest in which 
this work has been preserved The only merits, therefore, 
which can be claimed for Cicero are that he invented a philo- 
sophical terminology for the Romans, and that he produced a 
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senes of manuals which from their beauty of style have had 
enduring influence upon mankind 

The most famous of these treatises arc the following — 

De Ftnibus, on the Supreme Good In Book i L Manlius Tor- 
quatus explains the Epicurean doctrine, which is refuted m ii by 
Ciccro In in and iv M Porcius Cato sets forth the doctrine of the 
Stoics which IS shown by Cicero to agree with that of Antiochus of 
Ascalon , m v M Pupius Piso explains the views of the Academics 
and Peripatetics 

Tusrulanae Disputahones, so called from Cicero’s villa at Tusculum 
m which the discussion is supposed to have taken place The sub- 
jects treated are — in Book i , the nature of death and the reasons for 
despising it , Book ii , the endurance of pain Pam is not an evil , 
Book 111 , wisdom makes a man insensible to sorrow , Book iv , 
wisdom banishes all mental disquietude. Book v , virtue is sufficient 
to secure happiness The materials are drawn largely from works 
of Dicaearcluis 

De Deorwn Vatura — The dialogue is placed m 77 B c In Book 1 
Velleius attacks other philosophies and explains the system of 
Epicurus He is then refuted by Cotta In Book n Balbus, speak 
mg as a Stoic, discusses the existence of the gods, nature, the govern- 
ment of the world and providence In Book in Cotta cnticizis the 
views of Balbus The statement of the Epicurean doctrine is drawn 
from the work of Phaedrus Ilepl ffeuy, the criticism of this from 
Posidonius The Stoic ti iching is derived from Cleanthes, Chry 
sippus and Zeno, and is criticized from the writings of Carncadcs 
and Clitomachus 

De 0 /ficiis, addressed to his son Marcus In this the form of 
dialogue was not employed The material is chiefly diawn fiom 
Stole sources, e g works of Panaetius in Books 1 and 11 of I’osidonius 
and Hccato m Book 111 

The Academtea, as they have come down to us, are a conflation 
from the two editions of this work They consist of the second book 
irom the fust edition, and a portion of the first book from the second 
« dition 

Cato mator, or de itenedute, a dialogue placed in 150 n c m which 
Cato, addressing Scipio and Laelius, set forth the praises of old age 
The idea is drawn from Ansto of Chios, and the matenals largely 
derived fiom Xenophon and Plato 

Laehus, or de Amtcilta, a dialogue between Laelius aneJ his sons- 
m law, m which he sets forth the theory of frienelship, speaking 
with special reference to the recent death of beipio Cicero here 
draws from a w'ork of Theophrastus on the same subject and from 
Aristotle 

(iv ) Letters —1 hose preserved are(i)eze/ Famihares,\-\\\ , 
(2) ad Attuum, 1 -xvi , {i) ad Qutnlum, 1 -m , ad Brultim, 1 -11 
Some thirty-five other books of letters were known to antiquity, 
g to Caesar, to Pompey, to Octavian and to his son Marcus 

The collection includes nearly one hundred letters written by 
other persons Thus, the eighth Book ad luim consists entirely 
of letters from Caeliiis to (ircro when in Cilicia When writing 
to Atticus Cicero frequently sent copies of letters which he had 
received There is a greit variety in the stvle not only of 
( icero s correspondents, but also of Cicero himself Caelius 
writes in a brci zy, school-boy style , the laitmity of Plancus is 
Ciceronian m character , the letter of Sulpicius to Ciccro on 
the death of Tullia is a masterpiece of style, Matins writes a 
most dignified letter justifying his affectionate regard for Caesar s 
memory There is an amazingly’- indiscreet letter of Quintus 
to his brother’s freedman, Tiro, m which he says of the consiils- 
elect, Hirtuis and Pansa, that he would hesitate to put one of 
them m charge of a village on the frontier, and the other in that 
of the basement of a tavern {Fam xvi 27 2) Several of his 
correspondents are indifferent stylists Cato labours to express 
himself in an awkward and laconic epistle, apologizing for its 
length Metellus Celcr is very rude, but gives himself awav m 
every word Antony writes bad Latin, while Ciccro himself 
writes in various styles We have such a cn de caeur as his few 
words to one of the conspirators after Caesar’s murder, “ I 
congratulate you I rejoice for myself I love you I watch 
your interests , 1 wish for your love and to be informed what 
you are doing and what is being done ” {Fam \i 15) When 
writing to Atticus he eschews all ornamentation, uses short 
sentences, colloquial idioms, rare diminutives and continually 
quotes Greek This use of Greek tags and quotations is also 
found in letters to other intimate friends, e g Paetus and Caelius; 
also m letters written by other persons, e g Cassius to Cicero , 
Quintus to Tiro, and subsequently m those of Augustus to 
Tiberius It is a feature of the colloquial style and often corre- 
sponds to the modem use of “slang ” Other letters of Cicero, | 
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especially those written to persons with whom he was not quite 
at his ease or those meant for circulation, are composed m his 
elaborate style with long periods, parentheses and other devices 
for obscuring thought Ihese are throughout rhythmical m 
< haracter, like his speeches and philosophical works 
We know from ticcro’s own statement (J// xvi 5 5) that he 
thought of publishing some of his letters during his lifetime 
On another occasion he jestingly charges Tiro with wishing to 
have his own letters included m the “ volumes ” (Fam xvi 17 1) 
It is obvious that Cicero could not have meant to publish his 
private letters to Atticus in which he makes confessions about 
himself, or those to Quintus m which he sometimes outsteps 
the limits of brotherly criticism, but was thinking of polished 
productions such as the letters to Lentulus Spinther or that to 
Lucceius which he describes as “ very pretty ” (/Hi iv 6 4) 

It IS universally agreed that the letters ad hamtliares were 
published by Tiro, whose hand is revealed bv the fact that he 
suppresses all letters written by himself, and modestly puts at 
the end those wntten to him That Ciccro kept copies of his 
letters, or of many of them, we know from a passage in which, 
when addressing a friend who had inadvertently torn up a Utter 
from him, he says that there is nothing to grieve about , he has 
himself a copy at home and can replace the loss (Fa;n vii 25 i) 
Iiro may have obtained from Tercntia copies of letters wntten 
to her It has been suggested that he may also have edited the 
letters to Quintus, as he could obtain them from members of 
the family The letters ad Famtltares were generallv (juoted in 
intiquity by books, the title being taken from the first letter, e g 
Cicero ad Vaironem epislula Paetr 
While the letters ad hamiliares were ciiculated at once, those 
to Atticus appear to have been suppressed for a considerable time 
Cornelius Nepos (itt 16) knew of their existence but distinguishes 
them from the published letters Asconius (p 87), writing under 
( laudius, never quotes them, though, when discussing Ciceros 
projected defence of Catilme, he could hardly have failed to do 
so, if he had known them Ihe first author who quotes them is 
Seneca It is, therefore, probable that they were not published 
by Atticus himself, who died 32 b c , though his hand may be 
seen in the suppression of all letters written hv himself, but that 
they remained in the possession of his family and were not 
published until about a d 60 At that date thev could be pub- 
lished without expurgation of any kind, whereas m the letters ad 
Famtltares the editors hand is on one occasion (111 10 11) 
manifest Cicero is tolling Appius, his predecessor m Cilicia, 
of the measures which he is taking on his behalf There then 
follows a lieuna It is obvious that Tiro thought the passage 
lompromisiiig and stnick it out In the letters to Atticus, on 
the other hand, we have Cicero’s pn\ itc journal, his confessions 
to the director of his conscience, the record of his moods from 
day to day, without alterations of any kind 
Cicero s letters arc the chief and most reliable source of 
information for the period It is due to them that the Romans 
of the day are living figures to us, and that Cicero, in spite of, 
or rather in virtue of his frailties, is intenseh human and svm- 
pathetic The letters to Atticus abound in the frankest self- 
revelation, though even in the presence of his confessor his 
instinct as a pleader makes him try to justify himself The 
historical value of the letters, therefore, completely transcends 
that of Cicero’s other works It is true that these are full of 
information Thus we learn much from the de Legtbiis regareling 
the constitutional history of Rome, and much from the Brutus 
concerning the earlier orators The speeches abound in details 
which may be accepted as authentic, either because there is no 
reason for misrepresentation or on account of their circumstan- 
tiality Thus the Vernnes are our chief source of information for 
the government of the provinces, the system of taxation, the 
powers of the governor We hear from them of such interesting 
details as that the senate annul a judicial decision improperly 
arrived at by the governor, or that the college of tribunes could 
consider the status at Rome of a man affected by this decision 
(P err II 11 95-100) We have unfolded to us the monstrous 
system by which the governor could fix upon a remote place 
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lot the delivery of com, and so compel the farmer to compound 
by a payment in money which the orator does not blame, on 
the ground that it is only proper to allow magistrates to receive 
Com wherever they wish {ih nr t^o) From the speech pro 
Cluentto (145-154) we gam unique information concerning the 
condition of society m a country town, the extraordinary exemp- 
tion of equites from prosecution for judicial corruption, the 
administration of domestic justice in the case of slaves examined 
by their owner {ib 176-187) But we have always to be on our 
guard against misrepresentation, exaggeration and falsehood 
The value of the letters lies m the fact that in them we get behind 
Cicero and are face to face with the other dramatts personae , 
also that we are admitted behind the scenes and read the secret 
history of the times One of the most interesting documents in 
the correspondence is a despatch of Caesar to his agent Oppuis, 
written in great haste and in disjointed sentences It runs as 
follows “ On the 9th I came to Brundisium Pompey is at 
Brundisium He sent Magius to me to treat of peace I gave 
him a suitable answer ” (/I // ix 13, Ai ) In tht de Bello cnnlt, 
on the other hand, Caesar, who wishes to show that he di(l 
his best to make peace, after stating that he sent his captive 
Magius to negotiate, expresses mild surprise at the fact that 
Pompey did not send him back {Bell Ctv 1 26) We hear of the 
extraordinary agreement made by two ( andidates for the consul- 
ship in Caesar’s interest with the silling consuls of 54 b c , which 
Cicero says he hardly ventures to put on paper Under the terms 
of this the consuls, who were opHmates, bound themselves to 
betray their party b> securing, apparently fraudulently, th( 
election of the landuUtcs ^\hlle they m turn bound themselvci 
to procure two e\-consuls who would swear that they were present 
m the senate when supplies were voted for the consular provinces, 
though no meeting of the senate had been held, and three augurs 
who Would swear that a lex curiata had been passed, though the 
eomiita curtala had not been convened {Alt iv 18 2) But 
peril Tps the most singular scene is the council of three great ladies 
presided over by Serv ilia at Antium, which decides the movements 
of Brutus and Cassius in June 44 b c , when Cassius “ looking 
very fierce —you would sa> that he was breathing fire and 
sword ’’—blustered concerning whit he considered an insult, 
VI/ a commission to supply corn which had been laid upon him 
Servilia cilml> remirks she will have the commission removed 
from the decree of the senate { ill xv ii 2) 

(v ) Miscellaneotts — It is not necessary to (hvell upon the 
other forms of literary composition attemptetl by ( loero He 
was a fluent versifier, and would write 500 verses in one night 
Considerable fragments from a juvenile translation of Aratus 
have been preseived His later poems upon his own consulship 
and his exile were soon forgotten except for certain lines which 
provoked criticism, such as the unfortunate \ erse 

‘ O fortunatam natam me consulc Romam ’ 

He wrote a memoir of his consulshij) m Greek and at one time 
thought of writing a history of Rome Nepos thought that he 
would have been an ideal historian, but as Cicero ranks history 
with declamation and on one occasion with great naivete asks 
Lucius Lucceius {qv), who was embarking on this task, to 
embroider the facts to his own credit, we cannot accept this 
criticism (Fam vi 2 3) 

(vi ) Aulhentictly — Ihe genuineness of certain works of Cicero 
has been attacked It was for a long time usual to doubt 
the authenticity of the speeches po<!l reditum and pro Marcello ^ 
Recent scholars consider them genuine As their rhythmical 
structure corresponds more or less exactly with the canon of 
authenticity formed by Zielinski from the other speeches, the 
question may now be considered closed ^ Absurd suspicion has 
been cast upon the later speeches in Catilmam and that pro 
Archia An oration prtdte quam in exstlium iret is certainly 
a forgery, as also a letter to Octavian There is a “ controvers) ” 
between Cicero and Sallust which is palpably a forgery, though 

* MarHand and F A Wolf ficst reiccted them 

* In the speeches generally Z.+ F = 86 % In the de Domo the 
proportion IS 88 and m the pro Marcello 87 % 


a quotation from it occurs in Quintilian * Suspicion has been 
attached to the letters to Brutus, which m the case of two letters 
(1 16 and 17) IS not unreasonable since they somewhat resemble 
the style of suasonae, or rhetorical exercises, but the latest 
editors, Tyrrell and Purser, regard these also as genuine 

Criticism {i) A ncient — After Cicero s death Ws character was 
attacked by various detractors, such as the author of tht spurious 
Controiersia put into the mouth of Sallust, and the calumniator from 
whom Dio Cassius (xlvi 1 28) draws the libellous statements which 
he inserts into the speech of Q Fnfius Calcnus m the senate Of such 
critics, Asconius (in Cand p 95) well says that it is best to ignore 
them Ills prose style was attacked by Pollio as Asiatic, also by 
hiS son, Asinnis Gallus, who was answered by the emperor Claudius 
(Suet 41) The writers of the silver age found fault with his pro- 
lixity, want of sparkle and epigram, and monotony of his clausulac * 
A certain Largius I icinius gained notoriety by attacking his Latimty 
in a work styled Ctceromasltx His most devoted admirers were 
the younger Phny, who reproduced his oratorical style with con 
siderable success, and Quintilian (x 1 112), who regarded him as the 
perfect orator, and draws most of his illustrations from his works 
At a later period his style fascinated Christian writers, notably 
Lactantius, the Christian Cicero, Jerome and S Augustine, who 
drew freely from his rhetorical writings 

The first commentator upon Cicero was Asconius, a Roman senator 
living in the reign of Claudius, who wrote a commenlaiy upon the 
spccclus, m which he explains obscure historical points for the 
instruction of his sons (see Ascomus) Passing over a numbtr of 
grammatical and rhetorical writers who drew illustrations from 
Cicero, we may mention the Commentary of Victonnus, written m 
the 4th century, upon the treatise de Inietilione, and that of Boethius 
(a t> 480-524) upon the Topica Among scholiasts may bo men- 
tioned the Scholiasia Bobiensts who is assigned to the 5th century, 
and a pseudo- Asconius, who wrote notes upon the Verrines dealing 
with points of grammar and rhetoric 

(u ) Medteial ScAe/ar?— In the middle ages Cicero was chiefly 
known a*- a water on rhctoiic and morals The works which were 
most nad were the de Invenhnne and though nother of 

tiuse was quite so popular as the treatise ad Herenntum, then sup- 
posed to be by Cictro — and amoi^ the moral works the de Ofpitts, 
and the Cato Maxor John of Salisbury (1T10-1180) continually 
quotes from rlutoncal and philosophical writings, but only once 
from the speeches The valut set upon the work de Jnventtone is 
shown by a passage in which Notker (d 1022) writing to his lushop 
says that he has lent a MS containing tlie Phtlippici and i com 
mentary upon the but has toccivcd as a pledge something far 

more valuable, viz the de Inventione, and tht “ famous commtn 
tary of Victonnus ’* We have an interesting sciics of excerpts 
made by a priest named Hadoard, in the oth century, taken from 
all the philosophical wntings now prtserveti, ilso from the de 
Oratdie * 

The other woiks of Ciccro are seldom mentioned The most 
popular speeches were those against Catiline, the Vernnex, Caexatt 
anae and Phthpptcs, to which may be added the spurious Contro- 
versia A larger knowledge of the speeches is shown by Wibald, 
abbot of Corvey, who m 1146 procured from Hildcshcim a MS 
containing with the Philippics the speeches against Rullus, wishing 
to form a corpus of Ciceronian woiks'^ Gcrbcrt (afterwards Pope 
Silvester II 940-1003) was especially interested m the spt eches and 
in a letter to a friend {Fpist St) advises him to take them with him 
when journeying The letters are rarely mentioned Ihc ablxy 
of Ixjrsch possessed in the 9th century five MSS eont lining ‘ I ettf rs 
of Cicero, but those to Atticus are only mentioned onei , m the 
catalogue of Cluny written in the 12th century® Letters of Ciccio 
were known to Wibald of Corvev, also to Servatus Lupus, abbot 
of Ferrieres (805-832), who prosecuted in the yth century i search 
for MSS which reminds us of the Italian hum mists m the 15th 
century A good deal of textual criticism must have been desoted 
to Ciceros works during this period The earliest critic was Tno, 
who, asXwe know from Aulus Gelhus (1 7 i), corrected MSS which 
were greatly valued as containing his rtcension We have, a very 
interesting colophon to the speeches against Rullus, in which Statilius 
Maximus states that he had coi reeled the text by the help of a MS 
giving the recension of Tiro, which he had collated wath five other 
ancient copies ® 

It IS interesting tO notice that Servatus Lupus did similar work 
in the 9th century Thus, writing to Ansbald of Priim, he says, 
“ I will collate the letters of Ciccro which you sent with the copy 

* Quintil IV I 68 It IS possible that the writer m ij have used 
a quotation preserved from a real speech by Quintilian 

* Tacitus, Dial 22 "omnis clausulas uno et codem modo 

determinet * • Ed P Piper, p 861 

* Phtlologus (1886), Suppl Bd V 

^ Jalle, Bthl Per German , 1 326 

* Delisle, Cabinet des MSS , 11 459 

* " Statilu s Maximus rursus emendavi ad Tironem et I aeccama- 
num et dom ct alios vetcres III " He was a grammarian who lived 
at the end of the 2nd century 
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which I have so as to elicit the true reading, if possible, by companng 
the two ” * He asks another correspondent to supply him with 
a copy of the Vernnes or any other works for a similar purpose 

Brunetto Latini (d ca 1294), the master of Dante, translated the 
Caesananae into Italian Dantt himself appears to be acquainted 
only With the Laeltus, Cato Maior, de Offictis, de Ftmbus, de 
Inventione and Paradoxa I’etrarch says that among his country 
men Cicero was a great name, but was studied by few Petrarch 
himself sought for MSS of Cicero with peculiar ardour He found 
the speech pro Archta at Li6ge m 1333, and m 1345 at Verona madi 
his famous discovery of the letters to Atticus, which revealed to 
the world Cicero os a man in place of the “ god of eloquence whom 
they had worshipped Petraich w is under the impression m his old 
age that he had once possessed Cicero's lost work de Gloria, but 
it IS probable that he was misUd by one of the numerous passages 
m the txtmt writings dealing with this subject The letters ad 
Famtltares were discovered towards the close of the 14th century 
at Vercelli The largest addition to the sum of Ciceronian writings 
was made by Poggio (Gian Francesco Poggio Biacciolini) m the 
course of his celebrated mission to the Council of Const ince (1414- 
1417) He lirought back no less than ten speeches of Cicero previ 
ously unknown to the Italians, viz pro Setio Rose to, pro Murena 
pro Caectna, de lep,e agraria 1 -111 , pro Rabirto perduelltonis reu 
pro Rabirto Pustumo, pro Roseto Cornoedo, and tn Pisonem An 
important discovery was made at Lodi in 1422 of a MS which 
in addition to comidc te copies of the de Oratore and Orator, hitherto 
known f'om mutilitid MSS , contained an entirely new work, the 
Brutus The seconel book of Cicero s letters to Brutus was first 
printed by Cralaiuler of Basel in 1528 from a MS obtained for him 
by Sichardus from the abbey of 1 orsch * 

All those MSS ere now lost, except tl at containing the Eptstolae 
ad Bamihares, a MS written m the gth century anei now at Elorence 
(Laur xlix 9) A similar f ite overtook three other MSS containing 
the Icttcis to Attieus, melepcndcnt of the V eronensts, viz a mutilate cl 
MS of Books 1 vii discovered by Cardinal ( apra in 1409, a Lorseli 
MS used by Cratander (C), and a French MS ( 7 ), generally termed 
Tornaestanus from its owner, Jean de Tournes, a printer of Lyons, 
probably identical with h^o 492 m the old Cluny catalogue, usccl 
by Turnebus, I ambinus and Bosiiis A strange mystification wis 
practised by the last named, a scholar of singular brilliancy, who 
cl limed to have i mutilated MS which he called his Decurtatus, 
bought from a common soldier who h id obtained it from a sacked 
monastery also to have been furnished by a friend, Pierre de 
Ciouztil, a doctor of Limoges, with valiants taken from an old MS 
found it Noyon, and inteicd in the margin of a copy of the I yons 
edition The rough diaft of liib notes, however, upon Books x -xvi , 
which afterwards came into the hands of Bahize, is preserved m the 
Paris library (I^t 85 38 A) m which he continually ascribes different 
readings to thise MSS , the alteration corresponding with a change 
in his own conjecture It is, thcrefort , obvious that he invented 
the readings in order to strengthen his own corrections The book, 
which he termed his Crusellinus may well be his copy of the Lyons 
edition of 1545 (number 8665 iiithc sale-catalogue of Baluze), which 
Ls described as cum notis et emendattomhus MSS manu ejusdem 
Dosn * 

The oldest evidence now existing for any works of Cicero is to be 
found in palimpsests writtin m the 4th or 5tli cintury The most 
int( resting of these, now m the Vatican (Lit 5757), discovered by 
Angelo Mai m 1822, contains thi treatise de Republtca, only known 
from this source Fiagnunts of the lost sjictclus pro lullio and 

ro Scauro were discovered in two Milan and Turin palimpsests 

he Vatican also possesses an nniiortant palimpsest of the Vernnes 
(Rtg 2077) A palimpsest containing fiagments of vaiious orations 
Wcis icccntly destroyed by the lire at thv lurm library The woiks 
de Oratore and Orator are well rLpicscnted by ancient MbS , the two 
best known being one at Avranches (Abriitcensts 23S) and a liarluan 
MS (2736), both written m tlu 9th ccntuiy The Brutus is only 
known from i ‘jth-centiiry transcripts of the lost cod I odensts 

The oldest Mb of any speeches, or indeed of anv work of Cicero s, 
ap irt fioin the jialimpsi sts, btlongs to tlu t hapt< r house of St Peter s 
m Rome (H 25) It contains the speeches in Pisonem, pro I onteio, 
pro 1 lacco and the Philippics The earlier part of the MS was 
wnttin m the 8th century Ihe Pans library has two gth-century 
Mbb , viz 7774 A containing tn \ errem (Act 11), iv and v, and 
//i)4, containing the post redtium speeches, together with those 
pro Sestio, tn Vattmum, de provinctts consularibus, pto Balbo, pro 
Cacho The only other gth-eintury MS of the speeches i» now m 
Lord Leicester’s library at Ilolkham, No 387 ® It originally belonged 
to Cluny, being No 498 m the old catalogue It contains m a muti- 
lited form the speeches tn Cahhnam, pro Ltgarto, pro tege Deiotaro 
and in V errem (Act 11 ) 11 

Ihe spteehes pro Sc\ Roseto and pro Murena are only known 
from an ancient and illegible Mb discovered by Poggio at Clunv 

^ Lpist 69 “ Tullianas epistulas quas misisti cum nostns confem 
faciam ut ex utnsque, si possit fieri, veritas exsculpatur 

*' Nolhac, Pitrarque et P humantsme, pp 2l6 223 

^ Lehmann, De Ctceronts ad Atticum epp recensendis, p 128 

* Philologus 1901, p 21b 

® Anecdota Oxomensta, Clissical Senes, part ix (W I’elersen) 
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No 496 in the old catalogue, and now lost The most faithful 
transcript was made in Erance (Pans, Lat 14,749) before the MS 
passed into Poggio s hand by a writer who cart fully reproduced 
the corruptions, sometimts m facsimile* The speiches pro Roseto 
Cornoedo, pro Rabirto perduelltonis reo and pro Rabirto Pnstumo arc 
only known from Italian copies of the transenpt (now lost) made by 
Poggio from lost Mbb The de Offuiis, Fusetdan Disputations and 
Cato Mator are found in a number of 9th century MbS A collection, 
consisting of de Natura deorum, de Dtvinattane, Timaeus, de lain, 
Paradoxa, lucullus (~^Acad Prior) and de I egtbus is found in 
several MSS of th< same date Only one Mb of the Laeltus is a? 
old as the loth century 

The Academica Postertora arc said by tditors to be found only in 
15th century MSS A MS in the Pans library (Lat b33i) is, Jiow 
ever, assigned by Chattlain to the 12th century 

For the letters ad I amiliates our chief source of informal inn i-. 
Laur xlix 9 (9th centuiy), which contains all the sixteen books 
There are mdependent MbS written m E'rance and Germany in the 
I ith and 12th ct ntuncs, containing 1 viii and ix xvi respeetivelj 
There is no extant Mb of the letters to Atticus older than the 14II1 
century, apart from a few leaves fiom a 12th-century MS discovered 
at or near Wurzburg in the la**! century Very great importance has 
been attached to a Elorentine MS (l^iir xlix 18) M , which until 
recently w is supposed to have been copied bv Petrarch himself from 
the lost Verovtnsis It is now known not to be in the hand of 
Petrarch, but it was still supposed to be the arehetvpc of all Italian 
MSS , and possibly of all MSS , including the lost C and 7 It has 
however, lx tn shown by Lehmann th it there is an indcpcnd< nt 
group of Italian MSS, tinned by him 1 containing Books 1 vii 
m a mutilated form, ind probably connected with the Mb of C ipra 
These often agree with CZ against M, anel the readings of CZl. are 
generally superior 

Bibliography —It is impossible to mention mo-e than a few 
works as the literature is so vast (i) Historical — J L Straehan 
Dvvidson, life of Cueio (Heroes of the N itions) G Boissici, 
Ctciron et ses amis Sunngar, Cicero de iita sua (I^iden, 1854), 
W Warde Fowler, Social Life at Rome (1908) introductions to 
Tyrrell and Pursers edition ot the letteis (2) PaLaeographical — 
Fa'-similcs of the best known MSb aie given by L Lhatelam in 
Pahographie des ilussiqucs latins, jiarts 3 ind 7 Information 
icgareling various MSS will be found in Halm, 7 ur Ilaiidsi hnftt n 
hunde der cueiotitsrhen Schrtften (Munich, 1850) Dcschamps, 
Fssat btblmgraphiquc sur Ctceron (Pans, 1893) (an unscientific 
work) Lehmann, De Cicemms ad Ittuum episiults recensendis 
(Berlin, 1892), ineiduta Oxomensta, ci is-.icdl senes, parts vii , 
IX , X (3) Liter arx M Schanz, Geschtrhie der runnschen Litterati t, 

1 194-274 (Miinchen i8<>o) (\) Limtuntu Mcigmt, lexiton 

to Oratorual and Philosophical Woiks I c Breton, Ftudes sur la 
langue et la granimatre de Cuiron (Pans 1901) Noiden, Die unlike 
huns*prosa (I eipzig, 1898) Th Zielinski, Das Clauselgeset in 
Ciceros Reden (Leipzig, 1904) Much information on points ot 
Ciceronian idiom and language w ill be found in J S Rciei s 4 code 
mica (London, 1885) and T indgraf s Pro Sett Roseto (Erlanern 
1884) (3) legal A H J Grce nidge, Ihe legal Piocedun of 

Ciceros Time (Oxford, 1901) (6) Philosophical —An exeilltnt 

account of Lieero as a philosopher is given in the preface to Rcid s 
edition of the Academica (7) hditions (eritie«il) of the comjilete 
texts — Baiter Halm (1845-1801) C F W' Muller (1880-1S96) 
Oxford Classieallexts (\( C) 

2 Qumrus Tullius Ciclro, brother of the orator nd 
brother-in-Hw of T Pomponius ^tlleus, was born about 102 p ( 
He was aedile in 67, praetor m 02, and for the three following 
years propraetor in Asia, where, though he seems to have 
abstained from personal aggrarulizement, his profligacv and 
ill-temper gamed him an evil notoriety After his return to 
Rome, he heartilv supported the attempt to secure his brother s 
recall from exile, and was nearly murdered bv gladiators in the 
pav of P rioduis Pulcher He distinguished himself as one of 
Julius Caesar’s legates m the (lalhc campaigns, served in Britain, 
and afterwards under his brother m Cihcu On the outhreak 
of the civil war between Pompev and ( aesar, Quintus like 
Marcus, supported Pompey, but after Pharsilus he deserted 
and made peace with Caesar, largeU owing to the inttreession 
of Marcus Both the brothers fell victims to the proscription 
which followed Caesar’s death, Quintus being put to death m 
43, some time before Marcus His marriage with Pomponu was 
very unhappy, and he was mue h under the influence of his slav e 
Statius Though trained on the same lines as Marcus he never 
spoke in public, and even said, “ One orator m a family is enough, 
nay even in a city ” Though essentiall} a soldier, he took 
considerable interest m literature, wrote epic poems, tragedies 
and annals, and translated plays of Sophocles There are extant 

• Anecdota Oxomensta, Classical Senes, part x (\ C Clark) 
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four letters written by him (one to his brother Marcus, and three 
to his freedman Tiro) and a short paper, Petihone Consulatus 
(on canvassing for the consulship), addressed to his brother in 64 
borne consider this the ^vork of a rhetorician of later date A 
few hexameters by him on the twelve signs of the Zodiac are 
quoted by Ausonius 

Cicero m several of his Letters (cd Tyrrell and Purser) , J>ro Sestto, 
31, Catsar, i?f// Gal , Appian, Zfc// Ctv iv 20, Dio Cassius, xl 
7, xlvii 10 , text of the De Petit Cons in A Eiissner, Commen-^ 
tanolum Pehitonts (1872), see also R Y Tyrrell m Hermathena, v 
(1877), and A Beltrami, De Commentanolo PetiHonis Q Ciceroni 
vindteando (i 8 q 2 ) , G Boissier, Cicero and His triends (Eng trans 
1897), especially pp 235-241 

3 Marcus Tullius Cicero, only son of the orator and his 
wife Terentia, was born m 65 b c At the age of seventeen he 
served with Pompey in Greece, and commanded a squadron of 
cavalry at the battle of Phaisalus In 45 he was sent to Athens 
to study rhetoric and philosophy, but abandoned himself to a 
life of dissipation It was during his stay at Athens that his 
father dedicated the de Officits to him After the murder of 
Caesar (44) he attracted the notice of Brutus, by whom he was 
offered the post of military tribune, in which capacity he rendered 
good service to the republican cause After the battle of Philippi 
(42), he took refuge with Sextus Pompeius in Sicily, where the 
remnants of the republican forces were collected He took 
advantage of the amnesty granted by the treaty of Misenum (39) 
to return to Rome, where he took no part in public affairs, 
but resumed his former dissipated habits In spite of this, he 
received signal marks of distinction from Octavian, who not only 
nominated him augur, but accepted him as his colleague in the 
consulship (30) He had the satisfaction of carrying out the 
decree which ordered that all the statues of Antony snould be 
demolished, and thus “ the divine justice reserved the completion 
of Antony’s punishment for the house of Cicero (Plutarch) 
He was subsequently appointed proionsul of Asia or Syria, 
but nothing further is known of his life In spile of his de 
bauchery, there is no doubt that he was a man of considerable 
education and no mean soldier, while Brutus, m a letter to his 
father {Epp ad Brutum, 11 3), even goes so far as to s\y that the 
son would be capable of attaining the highest honours without 
borrowing from the father’s reputation 

See Plutarch, Cicero, Brutus Appian, Bell Ctv 11 20 51, iv 20 
Dio Cassius xlv 15, xlvi 18, h 19, Cicero s / (ed Tyrrell and 
Purser), G Boissier, Cicero and His hriends (Eng trans, 1897), 
pp 104-107 

4 Quintus Tullius Cicero (r 67-43 b c ), son of Quintus 
Tullius Cicero (brother of the orator) He accompanied his 
uncle Marcus to Cilicia, and, in the hope of obtaining a reward, 
repaid his kindness by informing Caesar of his intention of 
leaving Italy After the battle of Pharsalus he joined his father 
in abusing his uncle as responsible for the condition of affairs, 
hoping thereby to obtain pardon from Caesar After the death 
of Caesar he attached himself to Mark Antony, but, owing to 
some fancied slight, he deserted to Brutus and Cassius He was 
included in the proscription lists, and was put to death with his 
father in 43 In his last moments he refused under torture to 
disclose his father’s hiding-place His father, who in his conceal- 
ment was a witness of what was taking place, thereupon gave 
himself up, stipulating that he and his son should be executed 
at the same time 

See Cicero, ad/l« x 4 6, 7 3, xiv 20 5, Dio Cassius xlvii 10 

CICERONE, a guide, one who conducts visitors to museums, 
galleries, &c , and explains matters of archaeological, antiquarian, 
histone or artistic interest fhe word is presumably taken from 
Maicus Tullius (icero, as a type of learning and eloquence 
The New tn^ltsh Dictionary finds examples of the use earlier in 
English than Italian, the earliest quotation bemg from Addison’s 
Didogues on Medals (published posthumously 1726) It appears 
that the word was first applied to “ learned antiquanans who 
show and explain to foreigners the antiquities and curiosities of 
the country ” (quotation of 1762 in the New English Dictionary) 

CICHLID (Cichlidae), a family of Acanthopterygian fishes, 
related to the perches and wrasses, and confined to the fresh 


and brackish waters of Central and South America, Africa, 
Syria, and India and Ceylon It has recently assumed special 
importance through the large number of genera and species, 
many of them showing extraordinary modifications of the 
dentition, which have been discovered in tropical Africa, especi- 
ally m the great lakes Victoria, Tanganyika and Nyasa About 
180 species arc known from Africa (with Syria and Madagascar), 
150 from America, and 3 from India and Ceylon They were 
formerly known under the inappropriate name of C bromides 

These fish are further remarkable for their nursing habits 
It was formerly believed that the male takes charge of the eggs, 
and later the young, by sheltering them in the mouth and 
pharynx This may still be true of some of the American species, 
but a long scries of recent observations have shown that this 
most efificacious parental care devolves invariably on the female 
in the African and Syrian species We are now acquainted with 
a large number of species in which this extraordinary habit has 
been observed, the number hiving lately been greatly increased 
by the collections made in Lakes Tanganyika and Victoria 

L Lortet had described a fish from Lake Tiberias m which he 
believed he had observed the male take up the eggs after their 
deposition and retain them in his mouth and pharynx long after 
eclosion, in fact until the young are able to shift for themselves, 
and this fish he named Chromis paterfamilias \ Gunthi r had 
also ascribed the same sex to a fish from Natal, Chromis philander, 
observed bv N Abraham to have similar habits G A Boulenger 
has since had an opportunity to examine the latter specimen 
and found it to be a female, as m all other nursing individuals 
from various parts of Africa, previously observed by himself , 
whilst J Pellegrin has ascertained the female sex of a specimen 
with eggs in the mouth presented to the Pans museum by Lortet 
as his Chromis paterfamilias { — Tilapia simonis) Further 
observations by Pellegrin on Tilapia galilaea and Pelmatochromis 
lateralis, by h Schoeller on Paratilapia multicolor, have led to 
the same result 

It therefoic icmains unproven whether in any of the African 
Ctchhdae the buccal “ incubation,” as it has been called bv 
Pellegrin, devolvis on the male , the instances previously 
adduced being unsupported by the only trustworthy evidence — an 
examination of the genital glands 

The relative size and number of the eggs thus taken charge 
of vary very much according to the species Thus they may 
1)6 moderately large and numerous (100 to 200) m Tilapia 
nilotica and gahlaea, larger and only about 30 in number m 
Paratilapia multicolor, while m Tropheus ntoorti, a fish measur- 
ing only no mm , the eggs filling the mouth and pharynx 
measure 4 mm in diameter and are only four in number, they 
being proportionally the largest Teleostome eggs known In 
Paratilapia piemen, a fish measuring 73 mm , the eggs found in 
the pharynx were only about a dozen m number, and they 
measure 2^ mm in diameter In Tilapia dardennn, which grows 
to a length of 2^0 mm a score of eegs fills the mouth and 
pharynx, and each measures 5 to 6 mm in diameter, an enormous 
size for so small a fish 

Pellegrin has made the interesting observation on Tilapia 
gahlaea thatwhile the eggs are developing in thebucco-pharyngeal 
cavity the ovarian eggs are rapidly growmg towards maturity, 
so that a fresh deposition of ova may almost immediately follow 
the release of the young fishes from maternal care (GAB) 

CICISBEO (Ilal , of uncertain origin , perhaps an inversion 
of bel cece, “ beautiful chick (pea),” or from Fr chiche beau, 
with same meaning), the term in Italy from the 17th century 
onwards for a dangler about women The cicisbeo was the pro- 
fessed gallant of a married woman, who attended her at all 
public entertainments, it being considered unfashionable for the 
husband to be escort 

CICOGNARA, LEOPOLDO, Count (1767-1834), Italian archae- 
ologist and writer on art, was born at Ferrara on the 17th of 
November 1767 Mathematical and physical science diverted 
him a while , but his bent was decided, and not even the notice 
of such men as Spallanzani and Scarpa could make a savant of 
him A residence of some years at Rome, devoted to painting 
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and the study of the antiquities and galleries of the Eternal City, 
was followed by a visit to Naples and Sicily, and by the publica- 
tion, at Palermo, of his first work, a poem of no merit The 
island explored, he betook himself to Florence, Milan, Bologna 
and Venice, acquiring a complete archaeological knowledge of 
these and other cities In 1795 he took up his abode at Modena, 
and was for twelve years engaged in politics, becoming a member 
of the legislative body, a councillor of state, and minister pleni- 
potentiary of the Cisalpine Republic at Turin Napoleon 
decorated him with the Iron Crown , and in 1808 he was made 
president of the Academy of the Fine Arts at Venice, a post m 
which he did good work for a number of years In 1808 appeared 
his treatise Del hello ragtonamenit, dedicated in glowing terms 
to Napoleon This was followed (1813-1818) by his magnum opus, 
the Storia della sadtura dal suo risorgtmento tn lialta al secolo dt 
Napoleone, in the composition of which he had been encouraged 
and advised by Gioidano and Wilhelm Schlegcl (1767-1845) 
The book was designed to complete the works of Winckelmann 
and D’Agincourt, and is illustrated with 180 plates m outline 
In 1814, on the fall of Napoleon, Cicognara was patronized by 
Francis I of Austria, and published (1815-1820), under the 
auspices of that sovereign, his Fabbrtche piu cosptcue dt Venezia, 
two superb folios, containing some 150 plates Charged by the 
Venetians with the presentation of their gifts to the empress 
Caroline at Vienna, Cicognara added to the offering an illustrated 
catalogue of the objects it comprised , this book, Omaggto delle 
Provtnete Venete alia maesta dt Carolina Augusta, has sin<(. 
become of great value to the bibliophilist Reduced to poveity 
by these splendid editorial speculations, Cicognara contrued to 
alienate the imperial favour by his political opinions lie left 
Venice for Rome , his library was offered for sale , and m 1821 
he published at Pisa a catalogue ratsonne, rich m bibliographical 
lore, of this fine collection, the result of thirty years of loving 
labour, which in 1824 was purchased en bloc by Pope Leo XII , 
and added to the Vatican library The other works of C'cognara 
ire — the Memorie sionche de' Utlerati la ariisti Ferraren (1811) , 
the Vtte de' piu instgm ptUon e sculton h err are si, MS , the 
Memone <speitanU alii storia della calcografia (1831) , and a large 
number of dissertations on painting, sculpture, engraving and 
other kindred subjects (See Papoli, in No ii of the I xtle, a 
print written and published by Italian nfugcos) Cicognara’s 
work m the academy at Venice, of which he bei ame presidt nt in 
1S08, had important results m the increase in number of the 
professors, the improvement in the coursts of study, the institu- 
tion of pri7c->, and the found ition of a galler)’^ for the reception 
of Venetian pictures He died on the 5th of March 1834 

See Zanctti, Cennt btograprt di Leopuldo Cicognara (\ cnice, 1834) , 
M ilmam, Memorte del conie Leopoldo Cicognara (Venice, ih88' 

CID, THE, the favourite hero of Spain, and the most prominent 
figure in her literature The name, howe\ er, is so obscured b\ 
myth and fable as si arccly to belong to history So extravagant 
are the deeds ascribed to him, and so marvellous the attributes 
with which he has been clothed b> the fond idolatry of his countr\ - 
men, that by some he has been classed with the Amadiscs and 
the Orlandos whose exploits he emulated The Jesuit Wasdeu 
stoutly domes that he had any real existence, and this heresy 
has not wanted followers ev en in Spain The truth of the matter, 
however, has been expressed by Cervantis, through the mouth 
of the Canon m Don Quixote “ There is no doubt there was 
such a man as the Cid, but much doubt whether he achieved 
what is attributed to him ” The researches of Professor Dozy 
of Leiden, have amply confirmed this opinion There is a Cid 
of history and a Cid of romance, differing very materially m 
character, but each filling a large space in the annals of his 
country, and exerting a singular influence in the development 
of the national genius 

Ihe ( id of history, though falling short of the poetical ideal 
whith the patriotism of his countrymen has so long cherished, 
is still the foremost man of the heroical period of Spain — the 
greatest warrior produced out of the long struggle between 
Christian and Moslem, and the perfect type of the Castilian of 
the 1 2 th century Rodrigo Diaz, called de Bivar, from the place 
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of his birth, Ijctter known by the title given him by the Arabs 
as the Ctd {El Seid, the lord), and El Campeador, the champion 
par excellence, was of a noble family, one of whose members in a 
former generation had been elected judge of ( astile The date 
of his birth cannot be fixed with any certainty, but it was 
probably between 1030 and 1040 As Rodrigo Diaz de Buar 
he IS first mentioned in a charter of Ferdinand I of the jear 
1064 The legends which speak of the Cid as accompanying this 
monarch in his expeditions to France and Italy must be rejected 
as purely apocryphal terdmand, a great and wise prince, under 
whom the tide of Moslem conquest was first effectually stemmed, 
on his deathbed, m 1065, divided his territories among his five 
children Castile was left to his eldest son Sancho, Leon to 
\lphonso,Gali( la to Garcia, Zamora and loro to his two daughters 
Urraca and Elvira The extinction of the western caliph ite 
and the dispersion of the once noble heritage of the Ommavads 
into numerous petty independent stitcs, hvd taken place some 
thirty years previously, so that Castilian and Moslem were once 
again upon equal terms, the country being almost equally di\ ided 
between them On both sides was civil war, urged as fieri elv vs 
that against the common enemy, in which the parties souglit 
alius mdiscriminatclv among Christians and Mahommedans 

No condition of aftiirs could be more favourable to the genius 
of the Cid He rose to greit distinction in the war between 
Sancho of Castile and Sancho of Navarre, in which he won his 
name of Campeador, by shying the enemy’s champion m single 
combat In the quarrel between Sancho and his brother \lphonso, 
Rodrigo Diaz espoused the cause of tlie former, and it w is 
he who suggested the perfidious stratagem by which Siniho 
eventually'’ olitaincd the victory ind possession of Leon Sint ho 
having been slim m 1072, while engaged in the siege of 7 imora, 
Alphonso returned from exili and ociupied the vai int throne 
One of the most striking of the passages m the Cid s legtndarv 
history is th it wherein hi is represented as forcing thi new king 
to swear tint he had no part m his brother s diath , but there 
was cause i nough without this for Alphonsu’s animosity ag inst 
the man who had helped to despoil him of his patnmoiiv For 
a time the Cid, already renowned throughout Spam for his 
prowess in vv ir, w vs even advanced by the ling’s fivour and 
intrusted with high commissions of st itc In 1074 the Cid was 
wedded to Ximena, dinghter of the count of Oviedo and grand- 
diughter, b\ the mother’s side, of Alphonso V The original 
deed of < he m image-contract is extant Sometime iftirwards 
the Cid was sent on an emb issv to collect tribute from JMotamid 
the king of Seville, whom he found engaged in a war with 
Abdallah, the king of (iranida On Abdillah s side were many 
Castilun knights, among them Count Gariia Ordonez, a prince 
of the blood, whom the Cul indeavoured vainly to ptrsuide of 
the dislovalty of opposing their master’s allv In the battle 
which ensued under the walls of Seville, Abdallah and his 
auxiliaries were routed witn great slaughter, the Cid returning 
to Burgos with many'' prisoners and a rich Dootv dhere fresh 
proofs of his piowoss only served to kindle against him the 
rancour of his enemies and the jealousy of the king Garcia 
Ordonez accused him to Alphonso of keeping back part of the 
tribute received from Seville, and the king took aih intage of 
the Cid’s absence on a rani against the Moors to banish him 
from Castile 

Henceforth Rodrigo Divz began to live that life of a soldier 
of fortune which has made him famous, sometimes fighting 
under the Christian banner, sometimes under Moorish, but 
alw ivs for his own hand At the head of a b ind of 300 free-lances 
he offered his services first to the count of Barcelona then, 
filling him, to Moktadir, the Arab king of Saragossa, of the race 
of the Beni Houd Under Moktadir, and his successors Mont imin 
and Mostam, the Cul remained for nearly eight years, fightmg 
their battles against Mahommedan and Christian, when not 
engaged upon his own, and being admitted almost to a shire 
of their royal authority He made more than one attempt to 
be reconciled with Alphonso, but, his overtures being riiected, 
he turned his arms against thi enemies of the Beni Houd, 
extending their dominions at the expense of the Cliristian states 

VI 12 a 
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of Aragon and Barcelona, and harrying even the border lands 
of fastile Amohg the enterprises of the Cid the most famous 
v/as that against Valercia, then the richest and most flourishing 
city of the peninsula, and an object of cupidity to both Christian 
and Moslem Jhe Cul appeared before the place at the hi ad 
of an army of 7000 men, for the gi eater part Mahommedans 
In vain did the Valcncians implore succour from the emir of 
Cordova, and from their co-rcligionists in other parts of the 
peninsula In defiance of an army which marched to the relief 
of the beleaguered city under Yusef the Almoravide, the Cid took 
Valencia after a siege of nine months, on the i ^th of June 1094 — 
the richest prize which up to that time had been recovered from 
the Moors The conditions of the surrender ucre all violated— 
the cadi Ibn Djahhaff burnt alive, a vast number of the citizens 
who had escaped death by famine slaughtered, and the possessions 
divided among the Campeador’s companions In other respects 
the (id appeals to have used his victory mildl>, ruling his 
kingdom, which now embraced nearly the whole of V ilencia 
and Murcia, for four years with vigour and justice At length 
the Almoravides, whom he had several times beaten, marched 
agtinst him in great force, inflicting a crushing defeat at Cuenca 
upon the Cid’s army, under his favourite lieutenant, Alvir 
I'anez Ihe blow wis a fatal one to the aged and war-worn 
( ampeador, who died of anger and grief in July 1099 Ills 
widow maintained Valencia for three years longer against the 
Moors, but was at last compelled to evacuate the iity, taking 
with her the body of the Cid to be buned in the monastery of 
ban Pedro at Carden i, m the neighbourhood of Burgos Here, 
m the centre of a small chapel, surrounded bj. his chief com- 
panions in arms, by Alvar Fanez Minaya, Pero Bermudez, 
Martin Antolinez and Pclaez the Asturian, were placed the 
remains of the mighty w irrior, the truest of Spanish heroes, 
the embodiment of all the nation d virtues and most of the 
national victs The bones have since been removed to the 
town hall of Burgos Philip II tried to get him canonized, 
but Rome objected and not without reason 

Whatever were his qualities as a fighter, the Cid was but 
indifferent material out of which to make a saint,— a man who 
battled against Christian and ag iinst Moslem with equal 
zeal, who burnt churches and mosques with equal zest, 
who ravaged, plundered and slew as much for a livelihood as 
for any patriotic or religious purpose, and was m truth almost 
as much of a Mussulman as a Christian in his habits and his 
character His true place in history is tint of the greatest of 
the guerrtlleros~~\.\\Q pierfect type of that sort of warrior in 
which, from the days of Vinathus to those of Juan Diaz, Isl 
Fmpeemado, the soil of Spain has been most productive 

The Cid of romance, the ( id of a thousand battles, legends 
and dramas, the Cid as apotheosized in literature, the ( id 
invoked by good Spaniards in every national crisis, whose name 
is a perpetual and ever-present inspiration to Spanish patriotism, 
IS a very different character from the historical Rodrigo Diaz — 
the freebooter, the rebel, the consorter with the infidels and the 
enemies of Spain He is the Perfect One, the Born m a Happy 
Hour, “ My Cid," the mvincible, the magnanimous, the all- 
powerful He is the t>pe of knightly virtue, the mirror of 
patriotic duty, the flower of all Christian grace He is Roland 
and Pay lid m one In the populir literature of Spam he holds 
a place such as has no parallel in other countries From an 
almost contemporary penod he has been the subject of song , 
and he who was chanted by wandering minstrels in the 12th 
century has survived to be hymned in revolutionary odes of the 
iptli In a barbarous I atm poem, written m celebration of the 
conquest of Almena by Alphonso VII m the year T147, we 
have the bard testifying to the superemmence of the C id among 
his country’s heroes — 

“ Ipse Rodencus Mu> Cid semper vocalus, 

De quo cantatur quotl ib hostibus h lud superatus, 

Qui domuit Mauro5, comites domuit quoque nostros 

Within a hundred years of lus death the Cid had become 
the centre of a whole system of myths The Poema del Cid, 
written m the latter half of the 12th century, has scaicely any 


trace of a historical character Already the Cid had reached his 
apotheosis, and Castilian loyalty could not consent to degrade 
him when banished by his sovereign — 

Dios, quL buen vassalo si oviese buen scflor 1 ” 
cry the weeping citizens of Burgos, as they speed the exile on 
his wav 

The Poem of the Cid is but a fragment of 3744 lines, written 
m a barbarous style, m rugged assonant rhymes, and a rude 
Alexandrine measure, but it glows with the pure fire of poetry, 
and IS full of a noble simplicity and a true epical grandeur, 
invaluable as a living picture of the age Tlie ballads relating 
to the Cid, of which nearly two hundred are extant, are greatly 
inferior in merit, though some of them are not unworthy to be 
ranked with the best in this kind Duran belli \cs the greater 
part of them to have been written in the i6th iinturv A few 
betray, not more by the antiquity of their language than by their 
natural and simple tone, traces of an earlier age and a freer 
national life They all take great liberties with history, thus 
belying the opinion of San^ho Panza that ‘ the ballads are too 
eld to tell lies ” Such of them as are not gei.ume relics of the 
12th century are either poetical versions of the leading episodes 
m the hero’s life as contained m the Chronicle, that Chronicle 
itself having been doubtless composed out of still earlier Icgtncls 
as sung by the wandering juglares, or pure inventions of a later 
time owing their inspiration to the romances of chivalry In 
these last the ballad-mongirs, not to let their native hero be 
outdone by the Amadises, the h splandians, and the Fehxmartes, 
engage him .n the most extravagant adventures — making war 
upon the king of 1* ranee and upon the emperor, receiving em- 
bassies from the soldan of Persia, bearding the pope at Rome, 
ind performing other feats not mentioned even m the Poem or 
the Chronule The last and the worst of the Cid ballads are 
those which betray by their frigid conceits and feeble mimicry 
of the antique the false ta^te and essentially unheroic spirit 
of the age of Philip II As for the innumerable other poems, 
dramas and tales which have been founded on the legend of the 
Cid, from the days of Guillen de Castro and Diamante to those 
of (^intana and I rueba, they serve merely to prove the abiding 
popularity of the national hero in his native land 
The chief sources fiom which the story of the Cul is to be gathered 
arc, first, the Latin chronicle discoveicd by Ei^eo in the convent 
of San Isidro at Leon, provtd by internal eMclencc to have been 
written before 1258 , the Cronten General, composed by Alphonso X 
in the second half of the ijtli cintnrv, p irtly (so far as relates to the 
Lid) from the above, partly from conti mporary Arabic histones, and 
iiartly from tradition , the Cionua del Cid, first published in 1512, 
by Juan do Vcloiado, abbot of the inonastiry of San Pitlio at 
Catdcfla, which is a compilation from the last, interlarded with new 
fictions due to the piety of the compiler, lastly, various Aiabic 
manuscripts, some of contemporary date, which are examined and 
their claims weighed in the second volume of Proftssor Dozy s 
lieiherchi sur I histoire politique et liUdratre de I Lspa(,ne pendant 
le moxen dge (Leidiii, 1840) Huber, Muller, and Pirdinand Wolf are 
imong the leading authorities m thi history and literature of the 
Cid M Damas Hmard has pubhsht d the pcem, with a hteril French 
translation and notes, and John Hookham Frcre has rendered it into 
I nrlish with extraordinary spirit and fidelity The largest colh etion 
of the Cid ball ids is that of Duian, in thi Rnmancero general, in 
two volumes, forming part of Rivadeneyra s Bihhoteca de antores 
espaitoles (H L W ) 

CIDER, or Cydlr (from the Fr ctdre, derived from the Lat 
sicera or cisera, Gr a-iKepa, Hcb she) dr, strong drink), an 
alcoholic bi verage made from apples 

( iderand perry (the corresponding beverage made from pears) 
are liquors containing fiom as little as 2 % of alcohol to 7 or 
8 %, seldom more, and rarely as much, produced by the vinous 
fermentation of the expressed juice of apples and pears , but 
cidei and perry of prime quality can onlv be obUined from 
vintage fruit tliat is, apples and pears grown for the purpose 
and unsuited for the most part for table use A few table apples 
make good cider, but the best perry is only to be procured from 
pears too harsh and astringent for consumption in any other 
form The making of perry is in England confined, in the mam, 
to the counties of Hereford, Worcester and Gloucester These 
three counties, together with Somerset and Devon, constitute, 
too, the principal nder-makmg district of the country , but the 
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industry, which was once more widely spread, still survives m 
Norfolk, and has lately been revived in Kent, though, m both 
these counties, much of the fruit used jn cider-making is imported 
from the west country and some from the continent Speaking 
generally, the cider of Herefordshire is distinguished for its 
lightness and briskness, that of Somerset for its strength, and 
that of Devonshire for its lusciousness 

Cider used to be made in the south of Ireland, but the industry 
had almost become extinct until revived by the Department of 
Agnculture, wliich m 1904 erected a cider-making plant at 
Droghcdi, Co Louth, ga\e assistance to private firms at Dun- 
garvxn, Co Waterford, and Ferrnoy, Co Cork, and provided a 
travelling mill and press to work in the South Riding of Co 
Tipperary The results have been highly satisfactory, a hrge 
quantity of good cider having been produced 

Inasmuch as Fnglish orchards are crowded with innumerable 
varieties of cider apples, many of thr m worthless, a committee 
composed of members of the Herefordshire Fruit-Growers’ 
\sbociation and of the Fruit and Chrysanthemum Society was 
appointed in 1899 to make a selection of vintage apples anci 
pexrs best suited to Herefordshire and the districts adjoining 
The following is the list drawn up by the committee — 

Ajtples hoxwhtlp, Cherry Pearmiin, Cowarne Red, 

Dymock Red, Eggleton Styre, Kingston Black or Black Taunton, 
Skyrme’s Kernel, Spreading Redstreak, Carrion apple, Cherry 
Norman, Cummy Norm in, Royal Wilding, Handsome Norman, 
Strawberry Norman, White Bache or Norman, Broad-lcxved 
Norman, Argile Grisc, Bramtot, De Boutville, Fr^qum Auditivrc, 
Medaille d Or, the last hve being French sorts introduced from 
Normandy about 1880, and now established in the orchards of 
Herefordshire 

Pears — Taynton Squash, Barland, Oldfield, Moorcroft or 
M ihcrn Hill, Red-pear, I hurston’s Red, I ongland. Pine pear 

No equally aiithoritaiive selection has been made lor the 
Somerset and Devon districts, but the following varieties of 
cider apples are held in good repute in those parts — Kingston 
Black, Jersey Chisel, Hangdowns, hair Maid of Devon, Woodbine, 
Duck’s Bill, Slack-my -Girdle, Bottle Stopper, Golden Ball, 
Sugar-loaf, Red Cluster, Royal Somerset and Cadbury (Ijehevcd 
to be identical with the Royal Wilding of Herefordshire) As a 
rule the best cider apples are of small size “ Petites pommes, 
gros cidre, ’ say the hrench 

Cider and perry not being taxable liquors in England, it is 
impossible to estimate with evtn an approach to accuracy the 
amount of the annual production of them In 1896 Mr Sampson, 
the then secretary of the National Association of English Cidcr- 
makers, in his evidence before the roj al commission on agricul- 
ture, put It at 55 J million gallons Since that dite the increaoed 
demand for these n itivc wines has given such an impetus to the 
industry that this figure might with safety be doubled In h ranee 
official statistics arc available, and these show not only that that 
country is the Urgest producer of cider (including perry) m the 
world, but that the output is yearly increasing A great pro- 
portion, however, of what passes as cider m France is botsson, 
i e cider to which water has been added in the process of making 
or at a subsequent stage , while much of the perry is disposed 
of to the m ikcrs of champagne Although some cider is made in 
sixty-five dcpiitmcnts, by far the largest amount comes from 
the provinces of Normandy and Brittany In Germany cider- 
making IS a considerable and growing industry Manufactories 
on a small scale exist in north Germany, as at Guben and Grun- 
berg, but the centre of the industry is at hrankfort-on-Main, 
Sachsenhausen and the neighbourhood, where there arc five 
large and twenty-five small factories employing upwu.rds of 
1000 hands Large quantities of cider fruit are imported from 
foreign countries, as, speaking generally, the native-grown fruit 
used in Germany for cider-making consists of inferior and 
undersized tabic apples not worth marketing The bottled cider 
for export is treated much like champagne, and is usually fortified 
and flavoured until, m the words of an acknowledged French 
authoritv, M Truelle, it becomes a hybrid between cider and 
white wine rather than pure cider 


The practice which formerly prevailed in England of making 
cider on the faim from the produce of the home orchards has 
within the last few years been to a large extent given up, and, 
as m Germany and many parts of France, farmers now sell their 
fruit to owners of factories where the making of cidc r and perry 
IS carried on as a business of itself In these hand or horse power 
IS superseded by steam and sometimes by electricity, in the 
factory of E Scigei m Grunberg, and the old-fashioned appliances 
of the farm by modem mills and presses capable of turning out 
large quantities of liquor The clearing of the juut, too, which 
used to be effected by running it through bags, is in tlu factories 
accomplished more quickl) by forcing it through la>crs of 
compressed cotton in a machine of German origin kno^n as 
Lumley’s filter The actual process of cider and perry making 
is simple, and rtscmldcs th it of making gripe wine The fruit is 
ground or crushed m machines of various construction, the latest 
and most powerful being of American origin Ihc resulting 
pomace is pressed foi the extraction of the juite, which is then 
run into vats, where it undergoes fermentation, which, converting 
the saccharine ingredients into alcohol and carbonic acid gas, 
turns It into cider Cider made from a juduious mixture of 
several varieties of apjiles is to be preferred to cider made from 
one variety only, inasmuch as it is less dilhcult to find the requisite 
degrees of richness, astringcncy and flavour in several varieties 
thin in one , but the contrary is the case with pears, of which 
the most noted sorts, such as the Barland, the lavnton Squash 
and the Oldfield, produce the best ptrry when unmixcd with 
other vant tics Some fining of an albuminous ruiturc is gene rally 
requisite in order to clear the juice and facilitate its passage 
through the hltcr, but the less used the better Ihe simplest 
and cleanest is skim milk whipped to a both and blended gradu- 
ally with the cider as it is pumped into the mixing vat Many 
nostrums are soki for the clearing of cider, but none d necessary 
and most arc harmful 

Of lale years the practice has hrgel) obtained of using 
preservatives for the purpose of checking fermentation The 
principal prcservaatives employed an salicylic and boracic acids 
and formalin The tw 0 former are ini ffet tiv e except in quantities 
likely to prove hurtful to health, while foimalin, m itself a 
powerful and deleterious drug, though it stops fermentation, 
renders the liquor cloudy and undrinkable Other foreign in- 
gredients, such as sacclmrin and porchenne, both coal-tar 
derivatives — the latter a recent discovery of a French ihcmist, 
after whom it is named — arc used bv many makers, chiefly for 
the purpose of rendering bad and then fore unwliolesomc cider 
palatable and s ilcablt Provided that cult r ind perrv be properly 
filtered, and attention paid to perfect cleanliness of vessels and 
appliances, there is no need of preservativ or sweeteners, and 
their use ought to be forbidden by law m England, as it is m 
most continental states in the case of lujuors to be consumtd 
within their borders, though not, it is significant to note, in the 
case of lupiors intended for exportation 

The wholesome properties of cider and perry when pure and 
unadulterated have been recognized by medical men, who 
recommend them as pleasant and efficacious remedies m affec- 
tions of a gouty or rheumatic nature, maladies which, strange 
to say, these verv liquors were once supposed to foster, if 
not actually to originate Under a similar false impression the 
notion IS general that hard rough cider is apt to cause diarrhoea, 
colic and kindred complaints, whereas, as a lact, disorders 
of this kind aic conspicuous by their absence in those parts of 
the country where rough cider and perry constitute the staple 
drinks of the working-classes This is especially the case m 
Herefordshire, which is said also to be the only county in Fngland 
whence no instance of the occurrence of Asiatic cholera h is c\ cr 
been reported 

The importance which tlie cider industry has of late attained 
in England has been marked by the establishment of the National 
Print and Cider Institute at long \shtoii near Bristol This 
institute, founded in 1903 at the instance of the Board of 
Agriculture, is supported by grants from tlie board the Bath 
and West of England bociety, the councils of the cider-producing 
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counties of Hereford, Gloucester, Worcester, Monmouth, Devon 
and Somerset, and by subscription of members The objects of 
the institute are the promotion of research into the causes of 
the changes which occur in cider and perry during fermentation, 
with the view of imparting to these liquors a degree of exactitude 
hitherto unattainable , the adoption from time to time of im- 
proved machinery and methods in cider-making , the detection 
of adulteration , the giving of instruction in the principles and 
practice of cider-making , the publication of reports detailing 
the results of the researches undertaken at the institute , the 
testing and selection of the sorts of fruit best suited for vintage 
purposes , the propagation of useful varieties likely from neglect 
to go out of cultivation , and the conducting of experiments 
m regard to the best systems of planting and protecting young 
fruit trees 

Fruit-growers who look to cider-making “ as a means of 
utilizing windfalls and small and inferior apples of cooking and 
dessert varieties not worth sending to market ” should be warned 
that It is as important to the cider industry that good cider only 
should be on sale as it is to the fruit-growing industry that good 
fruit only should be sent to market The juice of the apple n 
naturally affected by the condition of the fruit itself, and if this 
be unripe, unsound or worm-eaten the cider ma<le from it will 
be inferior to that made from full-grown, ripe and sound fruit 
If such fruit be not good enough to send to market, neither will 
the cider m ede from it be good enough to place before the public 
Nevertheless, it may furnish a suflidently palatable dnnk for 
home consumption, and may therefore be so utilized But 
when, as happens fiom time to time m fruit-growing districts, 
there is a glut, and even the best table fruit is not saleable at 
a profit, then, indeed, cider-making is a means of storing m a 
liquid form what would othorwisf be left to rot on the ground , 
whilst if a proportion of vintage fruit were mixed therewith, 
a drink would be produced which would not discredit the cider 
tridc, and would bring a f ur return to the maker (C W R C ) 

CIENFUEGOS, NICASIO ALVAREZ DE (i764-i8o()), Spanish 
poet and publicist, was born at Madrid on the 14th of December 
1764 He stmlicd with distinction at Salamanca, where he met 
the poet Melendez Valdes His poems, published in 1778, 
immediately attrveted ittention He was successively editor 
of the Gaceta and Mer curio, and was condemned to death for 
having published an article against Napoleon , on the petitioit 
of hii friends, he was respited and deported to France , he died 
at Orthez tarly in the following year Ills verses are modelled 
on those of Melendez Valdta , though not deficient in technique 
or passion, they are often disfigured by spurious senlimentality 
and by the flimsv philosophy of the age Cienfuegos was blamed 
for an unsparing use of both archaisms and gallicisms His 
plays, Pitaco, Zoratda, La Coudesa de Ca<;tt}la and Idowcneo, 
four tngeclie on the pseudo-classic French model, and La;, 
llermanas generosas, a comedy, are deservedly forgotten 

CIENFUEGOS (originally Fernandina df JaguaJ, one of the 
principal cities of Culia, m Santa Clara province, near the central 
portion of the S coist, 195 m E S E of Havana Pop (1907) 
30,100 Cienfuegos is served by the United railways and by 
steamers connecting with Santiago, Batabano, Trinidad and 
the Isle of Pines It lies about 6 m from the sea on a peninsula 
m the magnificent landlocked bay of Jagua Vessels drawing 
16 ft have direct access to the wharv^es A circular railway 
about the water-front, wharves and warehouses facilitates the 
loading and unloading of vessels The city streets are broad 
and regularly laid out There is a handsome cathedral , and 
the Tomas Terry theatre (given to the city by the heirs of 
one of the millionaire sugar planters of the jurisdiction), the 
governor’s house (1841-1844), the military and government 
hospitals, market place and railwav st ition arc worthy of note 
In the Cathedral Square (Plaza de Armas), embracing two city - 
squares, and shaded— like all the plazas of the island — ^with 
hurcls and royal palms, are a statue of Isabel the Catholic, 
and two marble lions given by Queen Isabel II , elsewhere there 
are statues of General Clouet and Marshal Serrano, once captain- 
general The city is lighted by gas and electricity, has an 


abundant water-supply, and cable connexion with Europe, 
the United States, other Antilles and South America The 
surrounding country is one of the prettiest and most fertile 
regions m Cuba, varied with woods, riveis, rocky gulches, 
beautiful cascades and charming tropic vegetation Several 
6 f the largest and finest sugar estates m the world are situated in 
the vicinity, including the Soledad (with a botanical experiment 
station maintained by Harvard University), the lerry and 
others — most of them connected with the city by good drive- 
ways Cienfuegos is a centre of the sugar trade on the south 
coast , tobacco loo is t xported 

The bay of Jagua was visited by Columbus The city was 
founded m 1819, with the aid of the Spanish government, by a 
Louisianian, General Luis de Clouet , it was destroyed by a 
hurricane and was rebuilt m 1825 Many naturalized foreign 
Catholics, including Americans, were among the original settlers 
Ihe settlement was first named m honour of Ferdinand VII , 
and later in honour of Captain-General Jos^ Cienfuegos Jovcl- 
lanos The harbour was known from the earliest times, and has 
been declared by Mahan to be the most important of the 
Caribbean Sea for strategic purposes In 1740-17^5 a fortifica- 
tion called Nuestra Senora de los Angeles was erected at the 
entrance , it is still standing, on a steep bluff overlooking the 
sea, and is one of the most picturesque of the old fortifications 
of the island On the nth of May 1898 a force from two vessels 
of the United States fleet under Admiral Schley, searching for 
Cervera and blockading the port, cut two of the three cables 
here (at Point Colorado, at the entrance of the harbour), and for 
the fiist time m the Spanish- American War the American troops 
were under fire 

CIEZA, a town of south-eastern Spam, in tlie province of 
Murcia, on the right bank of the river Segura, and on the Madrid- 
Cartagena railway Pop (1900) 13,626 ( loza is built m a 

narrow bend of the Segura valley, which is enclosed on the north 
by mountains, and on the south broadens into a fertile phin 
producing grain, vane, olives, raisms, 01 inges and esparto grass 
In the town itself there are flour and papei mills, sawmills and 
brandy distilleries Between 1870 and 1900 local trade and 
population increased rapidly, owing partly to imp»*ov(d means 
of ( ommunication , and the appearance of Cieza is thoroughlv 
mode rn 

CIGAR, the common term for tobacco-leaf prepared for smok- 
ing by being rolled into a short cylinder tapering to a point at 
the end which is plai ed in the mouth, the other end, whu h is 
lighted, being usually cut square (see Iobacco) The Spimsh 
ci^arro is of doubtful origin, possibl) connected with cigarra, a 
c'cada, from its resemblance to the body of that insect, or with 
cv^nrral, a word of Arabic origin meaning a pleasure garden 
The explanation that it comes from a Cuban word for a certain 
species of tobacco is probably erroneous, since no native word 
of the kind is known The diminutive, cigarette, denote . a roll 
of cut tobacco enclosed usually m thm paper, but sometimes 
also m tobacco-leaf or the husk of Indian corn 

CIGNANI, CARLO (1628-1719), Italian painter, was born of a 
noble family at Bologna, where he studied under Battista ( aiio, 
and afterw irds under Francesco Albani Though an intimate 
friend of the latter, and his most famous disciple, Cignani was 
yet strongly and deeply influenced by the genius of Correggio 
Ills greatest work, moreover, the “ Assumption of the Viigin,” 
round the cupola of the church of the Madonna della I'uoca at 
I'orh, which occupied him some twenty years, and is m some 
respects one of the most remarkable works of art of the 17th 
aentury, is obviously inspired from the more renowned fresco of 
f orreggio m the cupola of the cathedral of Parma Cignani had 
some of the defects of his m asters , his elaborate finish, his 
audacious artificiality m the use of colour and in composition, 
mark the disciple of Albam , but he imparted to his work a 
more intellectual character than either of his models, and is not 
without other remarkable merits of his own As a man Cignam 
was eminently amiable, unassuming and generous His success, 
however, made him many enemies , and the envy of some of 
these is said to have impelled them to deface certain of his works 
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He accepted none of the honours offered him by the duke of 
Parma and other princes, but lived and died an artist On his 
removal to Forli, where he died, the school he had founded it 
bologna was fain in some sort to follow its master llis most 
famous pictures, in addition to the Assumption already cited, 
are — the “ Entry of Paul III into Bologna” , the “ Frangois 1 
Touching for King’s Evil” , a “ Power of Love,” painted under 
a fine ceiling by Agostino Carracci, on the walls of a room in the 
ducal palace at Parma , an “ Adam and Eve *’ (at the Hague) , 
and two of “ Joseph and Potiphar’s Wife ” (at Dresden and 
Copenhagen) His son Felice (1660-1724) and nephew Paolo 
(1709-1764) were also painters 

CIGOLI (or C ivoi i), LODOVICO CARDI DA( r c; c;9-i6i 3), Italian 
painter, architect and poet, was born at Cigoh in Tuscany 
Educated under Alessandro Allon and Santi di Tito, he formed a 
peculiar style by the study at Florence of Michelangelo, Cor- 
reggio, Andrea del Sarto and Pontormo Assimilating more of 
the second of these masters than of all the others, he laboured for 
some years with success , but the attacks of his enemies, and 
intense application to the production of a wax model of certain 
anatomical preparations, induced an alienation of mind which 
affected him for three years At the tnd of this period he 
visited Lombardy, whence he returned to Florence There hi 
painted an “ Ecce Homo,” m competition with Passignam and 
( aravaggio, which gained the prize This work was afterwards 
taken by Bonaparte to the I ouvre, and was restored to Florence 
in 1815 Othei important pictures are — a “St Peter Healing 
the Lame Man,” in St Peter’s at Rome , a “(onversion of St 
Paul, ’ in the <■ hurch of San Paolo fuori le Mura, and a “ Story of 
Psyche,” in fresco, at the Villa Borghese , a “ Martyrdom of 
Stephen ” which earned hmi the name of the Florentine Cor- 
reggio, a ‘ Venus and Satyr,” a “ S icnfice of ls<;iac,” a “ Stigmata 
of St Francis,” at Plorencc Cigoli, who was made a knight of 
Malta at the request of Pope Paul III , was a good and solid 
dr iughtsman and the possessor of a rich and harmonious palette 
He died, it is said, of gnef at the failure of his last fresco (in the 
Roman church of Santa Maria Maggiore), which is rendered 
ridiculous by an abuse of perspective 

CILIA (plural of Lat ctliwn, eyelash), in biology, the thread- 
like processes by the vibration of which many lowly orginisms, 
or file male reproductive cells of higher organisms, move through 
water 

CILIATA (M Pert/), one of the two divisions of Infusoria, 
characterized bv the permanent possession of cilia or organs 
derived from these (c irrlii, membranelks, &r ), and possessing 
a single mouth (except m the Opahnopsidae, all parasitic) They 
are the most highly dittcrenti ited among the Protozoa 

CILICIA, in ancient gcografihy, a district of Asia Minor, 
extending along the south coast from the Alara Su, which 
separated it from Pamphvha, to the tii lour D igh (Mt Amanus), 
which parted it from Syria Its northern limit was the crest of 
Mt Taurus It was naturally duided into Cilicia Trachei, W 1 
of the I^mas Su, and Cilicia Pedias, E of thit river 

Cilicia Trachea is a rugged mount im district formed by the 
spurs of Taurus, which often terminitc in rocky headlands with 
small sheltered harbours, — a feature which, m classical times, 
made the coast a resort of pirates, and, in the middle ages, led 
to Its occupation by Cenoese and Venetian traders The district 
IS watered by the Geuk Su (Calvcadnus and its tributaries), and 
is covered to a large extent by forests, whudi still, as of old, 
supply timber to Egypt and Syria There were several towns 
but no large trade centres In the interior were Coropissus (Da 
Bazetr), Olba (L zunjaburj), and, in the valley of the Calycadnus, 
Claudiopohs (Mut) and Germanicopolis (Ermenek) On or 
near the coast were Coracesium (Alaya), Selinus-Trajanopolis 
(Selinti), Anemourium ( \namur), Kelenderis(Kilindria), Seleucia 
ad Calycadnum (Sclefkeh), Corycus (Korghoz) and Elaeusa- 
Sebaste (Ay ash) Roads connected Laranda north of the Taurus, 
w ith Kelenderis and Seleucia 

Cilicia Pedias included the rugged spurs of I aurus and a large 
plain, which consists, in great part, of a rich stoneless loam Its 
Cistern half is studded with isolated rocky crags, which are 
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crowned with the ruins of ancient strongholds, and broken by 
the low hills that border the plain of Issus I he plain is watered 
by the Cydnus ( Tarsus Chai), the Sarus (Sihun) and the Pyramus 
(jihun), each of which brings down much silt The Sarus now 
enters the sea almost due south of Tarsus, but there are clear 
indications that at ont period it joined the Pyramus, and that 
the united rivers ran to the sea west of Kara-tash Such appt irs 
to have been the case when Alexander’s army crossed tilicu 
The plain is extremeb productive, though now little cultivated 
1 hrough it ran tlic great highway, betwc cn the c ast and the west, 
on which stood Tarsus on the Cydnus, Adan i on the Sarus, 
and Mopsuestia (Missis) on tnc Pyramus North of the road 
between the two last places were Sision-Tlaviopolis (Sis), Ana- 
zarbus (Anazarha) and Hierapolis-K istabala (Budrum) , and 
on the coast wtre Soli-Pomptiopolis, M illus (Kara-tash), Aegae 
(Ayash), Issus, Bane (Pivas) and Alexandria ad Issum (Alcxan- 
dretta) The great highway from the west, on its long rough 
j descent from the Anitohan plateau to Tarsus, ran through a 
narrow pass between walls of rock called the ( ilician Gate, (ihulek 
Boghaz After crossing the low hills cast of the Pvr imus it 
passed through a masonry ((ilicim) gate, Dtmir Kapu, and 
entered the plain of Issus From that plain one road ran •south- 
ward through a masonry (Syrian) gate to Alexandretta, and 
thence crossed Mt Amanus bv the Syrian (late, Beilan Pass, to 
Antioch and Syria , and another ran northwards through a 
masonry (Arnanian) gate, south of Toprak Kaleh, and crossed Mt 
\nianus bv tht \manian Gate, Baghche Pass, to North Syria 
and tht Euphrates By the last pass, which was apparently 
unknown to Alexander, Darius trossed the mount iins prior to 
the battle of Issus Both passes art short and east , and connect 
Cilicia Pedias geographically and politically with Syria rither 
ihan with Asia Minor Another important road connet ttd Sision 
with Coevses and Mtlitenc In Roman times ( ilu la exported 
the goats’-hair cloth, ( ilu mm, of which tents were made 

The Cihcians appear as Khilikku in \ss\run inscriptions, 
and in the early part of the first millennium B r were one of the 
four chief powers of western Asia It is generally assumed that 
they had pret lousK hten subject to the S\ ro ( ijip idoi lan 
empire, but, up to 1909 it all events, “ Hittite ” monuments 
hid not beer found m Cilicia, and we must infer tint the 
“ Hittite ” civilizations which flourished in Cappadocia ind N 
Syni, communicated with exh other by passes F of Ain inus 
and not by the filu an (latcs Under the Persian empire 
Cilicia was apparentlv governtd by tributary native kings, who 
bore a n ime or title graecized as Syennesis , but it was officially 
included in the fourth satrapv by Darius Xenophon founel a 
queen in power and no opposition was offered to the march of 
Cm us Similarlv Alexinder found the Gates open, when he 
tame down from the plateau m 333 B c , and from these facts 
It may l>e inferred that the great pass was not under direct 
Persian control, hut uneler that of a vassal powtr alwavs ready 
to turn against its suzerain After Alexander s death it was long 
a battle ground of nval marshals and kings, and for a time 
fell under Ptolemaic dominion, but finally under that of the 
Seleutids, who, however, never htld effectually more than the 
eastern half C iluia 1 riche i became the haunt of pirates, who 
were subdued by Pompey Cilicia Pedias became Roman 
tenitory m 103 Be, and the whole was organized by Pompey, 
64 B c , into a province which, for a short time, extended to and 
included part of Phrygia It was reorganized by Ca(^ar, 47 B c , 
and about 27 B c became pirt of the province S\ria-CilKia- 
Phoenicc At first the western district was left independent 
under native kings or priest-d\ nasts, and a small kingdom, under 
Tarkondimotus, was left in the east , but these were finally 
united to the province by Vespasnn, A n 74 Under Diodetian 
{area 297), Cihcia with the Svrian and Fgyptian provinces, 
formed the Dioccsis Onentis In the 7th century it was invaded 
by the Arabs, who held the country until it was reottupied by 
Nicephorus II in 965 

The Scljuk invasion of Armenia was followed by an exodus of 
Armenians southwards, and in 1080 Rhupen a relative of the last 
king of Am, founded m the heart of the Cilician Taurus a small 
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pnncipihty, which gradually expanded into the kingdom of 
Lesser Armenia Ihis Christian kingdom — situated in the 
midst of Moslem states, hostile to the Byzantines, giving valuable 
support to the crusaders, and trading with the great commercial 
cities of Italy — had a stormy existence of about 300 years 
Gosdantin I (10915-1100) assisted the crusaders on their march 
to Antioch and was created knight and marquis Thoros I 
(1100-1123), in alliance with the Christian princes of Syria, 
waged successful war against Byzantines and Seljuks Levond 
(Leo) II, “the Great” (1185-1219), extended the kingdom 
beyond Mount Taurus and established the capital at Sis He 
assisted the crusadeis, was crowned king by the archbishop of 
Mainz, and married one of the Lusignans of Cyprus Haithon I 
(1224-1269) made an alliance with the Mongols, v^ho, before their 
adoption of Islam, protected his kingdom from the Mamelukes 
of Lgypt When Le\ond V died (1342), John of Lusignan was 
crowned king as Gosdantin IV , but he and his successors 
alienated the Armenians by attempting to make them conform 
to the Roman Church, and by giving all posts of honour to 
Latins, and at last the kingdom, a prey to internal dissensions, 
succumbed (1375) to the attacks of the Egyptians Cilicia 
Irachea was occupied by the Osmanlis in the 15th century, but 
Cilicia Pedias was only added to the empire m 1515 

hrom 1833 to 1840 ( ilicia formed part of the territories 
administered by Mehemet Ah of C airo, who was compelled to 
evacuate it by the allied powers Since that date it has formed 
the vilayet of Adana {q v ) 

Bihi looKAPMY — Beside the gcncial authoiities for Asia Minor, 
sec —W 13 Barker, / am awd (i 853) V Langlois, Voyage 

dans la Cili te (i8oi) , F Beaufort, Karaniama (1817) , W J 
Ainsworth, Narrative of the l.uphrates hxpeditton (1888), and Travels 
xn 4 sia Minor (1842) R Hcbcidcy and A Wilhelm, Retsen tn 
Kiltkten (i 8 g 6 ) , D G Hogarth and J A R Munro, fl/orf and /I nr 
Roads in E Asm Minor (R (r S Siipp Papers, m ) (1893), D G 
Hogirth, A U'attdertnq Scholar (i8o6) , G 1 Schlnmbtrgtr, Vn 
Lmpereur byanttn (1890), T Kotschy, Reise tn dem cxlictschen 
J aunts (1858), 11 C Barkley, Rtde through Asia Minor and 
Armenia (1891), E J Davis, Life tn Asiatic Turkey (1879), J 
Marquardt, Rom Staatsverwaltung, 1 (1874) , J R S Sterrett, 
Wolfe Expedition {1888) See also authontns under Armenia and 
Mehemet Ai i (C W W D t H ) 

CILLI, ULRICH, Count of (1406-1456), son of Frederick II , 
count of Cilli, and kh/abeth irangepan Of his youth wc 
know nothing certain About 143? he married Catherine, 
daughter of (leorge Biankovich, dispot if Servia 

His influence in the troubled all airs of Hungary and the 
Empire early overshadowed th.it of his father, together with 
whom he was made a prince of the Empire by the emperor 
Sigismund (1436) Hence feuds with the Habsburgs, wounded 
m their rights as overlords of Cilli, ending, however, m an 
alliance with the Habsburg king Albert II , who made Ulrich 
for a short while his lieutenant m Bohemia After Albert o 
death (1439) Ulneh look up the cause of his widow Elizabeth, 
and presided at the coronation of her infant son Ladislaus V 
Posthumus (1440) A feud with the Hunyadis followed, em- 
bittered by John Hunyadi s attack on George Brankovieh of 
Servia (1444) md his refusal to recognize Ulrich s claim to 
Bosnia on the death of Stephen Tvrtko (1443) In 1446 
Hunyadi, now governor of Hungary, harried the Cilli territories 
m Croatia-Slavonia , but his power was broken at Kossovo 
(1448), and Count Ulrich was able to lead a successful crusade, 
nominally m the Habsburg interest, into Hungary (1450) In 
T452 he forced the emoeror Frederick III to hand over the boy 
king Ladislaus V to his keeping, and beeame thus practically 
ruler of Hungary In 1454 his power was increased by his 
succession to his father’s vast wealth , and in 1456 he was named 
by Ladislaus his lieutenant in Hungary The Hunyadis now 
conspirtd to destroy him On the 8th of November, m spite 
of warnings, he entered Belgrade with the king, the next 
day he was attack d by Laszlo Hunyadi and his friends, and 
done to death With him died the male line of the counts 
of t ilh 

Count Ulrich’s ambition was boundless, his passions un- 
bridled , but the hostile judgments passed by Aeneas 


Sylvius and other contemporaries upon him must be read 
with caution 

CILLI (Slovene, Celfe), a town m Styria, Austria, 82 m S by 
W of Graz by rail Pop (1900) 6743 It is picturesquely 
situated on the left bank of the river Sann, and still has remains 
of the old walls and towers, with which it was once surrounded 
Memorials of a still earlier period in its history — Roman anti- 
quities — are to be seen in the municipal museum, while its canals 
and sewers are also of Roman origin Ihese were discovered 
during the second half of the 19th century, and were in such a 
good state of preservation that after a few small repairs they 
are now utilized The parish church, dating from the 14th 
century, with its beautiful Gothic chapel, is one of the most 
inteiesting spee.mens of medieval architecture The so-called 
German church, m Romanesque style, belonged to the Minorite 
monastery, founded m 1241 and closed in 1808 The throne of 
the counts of Cilli is preserved here, and also the tombs of several 
members of the family On the behlossberg (1320 ft ), situated 
to the S E of the town, are the rums of the castle of Ober-( illi, 
the former residence of the counts of Cilh Ten miles to the 
N W of Cilli .ire situated the baths of Neuhaus, with indifferent 
thermal waters (117° F ), frequented by ladies Not far from 
it is the ruined castle of Neuhaus, called since 1643 Sehlangen- 
burg, from which an extensive view of the neighbouring Alps 
IS obtained 

Cilli IS one of the oldest places in Stvria, and was probably a 
Celtic settlement It was taken possession of by the Romans 
m 15 B c , and in A D 50 the emperor Claudius raised it to a 
Roman municipium and named it Claudta Celeja It soon 
became one of the most flourishing Romm colonies, and possessed 
numerous gre.at buddings, of which the temple of Mars was 
famous throughout the whole empire It was incorporated with 
Aquileia, under Constantine, and towards the end of the 6th 
century was destroyed by the invading Slivs It had a period 
of exception il prosperity from the middle of the 14th to the 
latter half of the 15th century, under the counts of (illi, on the 
extinction of which family it fell to Austria In the i6th century 
It suffered greatly both from revolts of the peasantry and from 
the Counter-Reformation, Protestantism hiving made many 
converts in the district, particularly among the nobles 

See Glantschnigg, Celeja (Cilli, i89>) 

CIMABUE, GIOVANNI (1240 to about 1302), Italian painter, 
was born in Florence of a respectable family, which seems to 
have borne the name of Gualtien, as well as that of Cimabue 
(Bullhead) He took to the arts of design by natural inclination, 
and sought the society of men of liarning and accomplishment 
Vasari, the historian of Italian painting, zealous for his own 
native state of Florence, has left us the generally current account 
of Cimabue, which later research, s have to a great extent 
invalidated We cannot now accept his assertion that art, 
extinct in Italv, was revived solely by Cimabue, after he had 
received some training from Greek artists invited by the Floren- 
tine goMrninent to paint the chapel of the Gondi in the rhurih 
of b Maria Nov ella , for native Italian art was not then a nullity , 
and this church was only begun when Cimabue was already 
forty years old Even loinzi’s qualifying statement that Greek 
artists, although they did not paint the chapel of the Gondi, did 
execute rude decorations m a chapel below the existing church, 
and may thus have inspired Cimabue, makes little difference 
m the mam facts What we find as the general upshot is that 
some Italian painters preceded Cimabue — particularly Guido of 
biena and Giunta of Pisa , that he worked on much the s ime 
principle as they, and to a like result , but that he was neverthe- 
less the most advanced master of his time, and, by his own works, 
and the training which he imparted to his mighty pupil Giotto, 
he left the art far more formed and more capable of growth than 
he found it (see Painting) 

The undoubted admiration of his contemporaries would alone 
demonstrate the conspicuous position which Cimabue held, and 
deserved to hold For the chapel of the Ruccllai in S Maria 
Novella he painted m tempera a colossal “ Madonna and Child 
with Angels,” the largest altarpiece produced up to that date , 
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before its removal from the studio it was vi'-ited with admiration 
by Charles of Anjou, with a host of eminent men and gentle 
ladies, and it was earned to the church in a festive procession of 
the people and trumpeters Cimabue was at this time living m 
the Borgo Allegri, then outside the walls of Florence , the legend 
that the name Allegri (Joyous) was bestowed on the locality m 
consequence of this striking popular display is more attractive 
than accurate, for the name existed already Of this celebritcd 
picture, one of the great landmarks of modern and sacred art, 
some details may be here given, whieh we condense from the 
History of Painting in Italy by Crowe and Cavalcaselle 

“ Ihe Virgin m a red tunic and blue mantle with her feet resting 
on an open worked stool, is sitting on a chair hung with a white 
diaptry llowered m gold and blue, anei earned by six angels kneelinf' 
in thr<*es above each other A delicately engraved nimbus surround, 
her head, and that of the infant Saviour on lur Kp, who is dressed 
m a white tunic, and purple mantle shot with gold A dark-coloun d 
frame surrounds the gabled square of the picture, delicately traced 
with an ornament mtcrruptccl at intervals by thirty medallions on 
gold ground, each of which contains the half hgurc of a saint In 
the face of the Madonna is a soft and me lancholy e xpression , m 
the form of the infant, a certain freshness, animation and natural 
proportion , in ^bc group, affection — but too rare at this penod 
Theic IS sentiment m the attitudes of th« angels, energetic mien m 
some prophets, comparative clearness and soft harmony m tiu 
colours A certain loss of balance is caused by the ov'^rweight of 
the bead in the Virgin as compared with the slightness of hi r frame 
Ihe features are the old ones of the 13th century, only softened 
as regard, the expression of the eye, by an exaggeration of elliptical 
fo'-m in the ins, and closeness of the curves of the lid'. In the angels 
till absence of all true notions of composition may be considered 
striking , yet their movements are more nitiiral and pleasing than 
hitherto One indeed, to the spectator s right of the Virgin, com 
bines more tender reverence m its glance than any th.i,t had yet lietn 
produced Ciraabue gave to the flesh tints a clear and carefulh 
fuse d colour, and imparted to the foims some of the rotundity which 
they had lost \\ ith him vanished the sharp contrasts of hard lights, 
half-tones und shadows 

111 a general w ly , it may be sa d that Cimabue showed himself 
forcible* in his paintings, as especially m heads of aged or strongly 
chtraetenzed men, and, if the then existing development of 
art had allowed of this, he might have had it m him to express 
the betutiful as well He, according to Vasari, was the first 
painter who wrote words upon his puntings, — as, for instance, 
round the head of Christ in a picture of the Crucifixion, the 
words addressed to Mary, Muher ecre films tuns 

Other paintings still extant by Cimabue are the following — 
In the Academy of Arts in Florence, a ''Madonna and Child,” 
with eight angels, and some prophets in nirhes, — better than 
the Rucellai picture m composition and study of nature, but 
more archaic in type, and the colour now spoiled (this work was 
painted for the Badia of S Trmita, hlorence) , in the National 
Gallere , I ondon, a “ Madonna and Child with Angels,” which 
came from the Ugo Baldi collection, and had probably once 
been in the church of S Croce, Florence , in the Louvre, a 
“ M ulonna and Child,” with twenty-six medUhons in the frame, 
originally in the church of S Francesco, Pisa In the lower 
church of the Basilica of S Francesco at Assisi, Cimabue, 
succeeding Giunta da Pisa, probably adorned the south transept, 
— painting a colossal ” Virgin and Child between four Angels,” 
above the altar of the Conception, and a Urge figure of St 
Francis In the upper church, north transept, he his the 
" Saviour Enthroned and some Angels, ’ and, on the central 
ceiling of the transept, the “ Four Evangelists with Ang<*ls ’ 
Many other works m both the lower and the upper church have 
been ascribed to ( imabue, but with very scanty evidence , even 
the above-named can be assigned to him only as matter of 
probability Numerous others whuh he indisputably did paint 
hav e perished, — for instance, a senes (earlier in date than the 
Rucellai picture) in the Carmine church at Padua, which were 
destroyed by a fire 

Frc-m Assisi Cimabue returned to Florence In the closing 
years of his life he was appointed capomaestro of the mosaics 
of the cathedral of Pisa, and was afterwards, hardly a year 
before his death, joined with Arnolfo di Cambio as architect 
for the cathedral of Idorentc In Pisa he executed a Majestv 
m the apse, — “ Christ m glory between the Virgin and John 
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the Evangelist,” a mosaic, now much damaged, which stamps 
him as the k ading artist of his time m that material This was 
probably the last work that he produced 

The debt which art owes to Cimabue is not limited to his own 
performances He was the master of Giotto, whom (such at 
least IS the triclit’op) he found a shepherd boy of ten, m tne 
pastures of Vespignano, drawing with i coal on a slate the figure 
of a lamb Cimabue took him to Idorcnce, and instructed him 
in the art , and after h’s death Giotto occujiied a house which 
had belonged to his master in the Via del Cocomero Another 
painter with whom Cimabue is said to have been mtimile vs as 
Gaddo Gaddi 

It had alvays been supposed that the bodily semblance of 
Cimabue is preserved to us in a portrait-hgure by Simon Memmi 
painted in the 'v_appella degh bpagnuoh, m b Maria Novella, — 
a thin hooded face in profile, with small Ijeard, reddish and 
pointed 1 his IS, however, extre*melv dubious Simone Martini 
of Siena (commonly called Mcmmi) was born in 1283, and would 
therefore have oeen about nineteen years of age when Cimabue 
died , It is not certain that he painted the work in question, or 
that the figure represents C unabue The Floreiitme m istc i is 
spoken of by a nearly eontrmporary commentator on Dante 
(the so-called Anonirno, who wrote about 13'^) as arrogante e 
disdegnoso , so ‘ arrogant and scornful that, if an> one, 
or if he himself, found a fault in any work of his, however 
(herished till then, he would abandon it in disgust This, 
however, to a modern mind, looks more like an aspiring and 
fastidious desire for perfection than any such foi m of ‘ arrogance 
and scorn ’ as blemishes a man's character Giovanni Cimahue 
was buried in tlie cathedral of 1 lorcnce, b Marua del Fiore, with 
an epitaph written b> one of the N.ni — 

‘ Cicdidit ut Ciinabos picturac ca^lra ttnerf* 

Sic tenuit Mven*. nunc tenet a!>tra poll ' 

Here we recognize distinc tly a parallel to the first clause m the 
famous triplet of Dante 

Crtdettc Cim ibuc nella pintura 

Itner lo c impo cd ora ha Giotto il grido, 

hi che 1 i fama di colui s oscuri ' 

Besides \ asari, and Crowi and Cavalcaselle (rc cdif< fl by I^ngton), 
the following works may be comultcd - P Anpi'i Stona della 
baitltca d Assist (ole and Stillman, Old Italian Masters (1802) 
Mrs Ady, Painters vf Plorune (1900) (W M K ) 

CIMAROSA, DOMENICO (1749-1801), Italian musical com- 
poser, was born at Aversa, in the kingdom of Napus on the 17th 
of December 1749 His parents were poor, but anxious to give 
their son a good education , and after removing to Naples they 
sent him to a free school connected with one of the monastenes 
of that city 1 he organist of the monasten , Padre Folcano, 
w ts struck with the bov s intellect, and voluntarily mslructed 
him in the elements of music, as also m the ancient and modern 
literature of his country lo his influence Cimarosa owed a 
free scholarship at the musical institute of Santa Maiia ch Loreto, 
where he rem lined for eleven years, studv mg chiefly the great 
masters of the old Italian school Piceini, Sacchini and other 
musicians of repute are mentioned amongst his teachers At 
the age of twentv -three Cimarosa began his career as a composer 
with a comic opera called Le Strat’aganze del Loire, first per- 
formed at the Teatro del Fiorent ni at Naples in 1772 The 
work met with approval, and was followed m the same >e<ir by 
Le Pazzte dt SUlhdanza e di Zoroaslio, a farce full of humour 
and eccentricity This work also was successful, and the fame 
of the young co nposcr began to spread ill over Italy In 1774 
he was invited to Rome to write an opera for the siagione of 
that vear, and he there produced another come opera called 
/’ Italiana in Londra 

The next thirteen vears of C imarose s life are not marked In 
any event worth mentioning He wrote a number ot opens for 
the varmus theatres of Italy, living temporanlv in Rome, in 
Naples, or wherevci else his vocation as a conductor of his works 
happened to call him From 1784-1787 he lived at Florence, 
writing exclusively for the theatre of that citv The productions 
of this penod of his life are very numerous, consisting of 
operas, both comic and serious, cantatas, and various sacred 
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compositions The following works may be mentioned amongst 
many others — Cato Mono, the three biblical operas, 
Assalone, La GtudtUa and II Sacnficto d' Abramo , also 11 
Convtto di Pietra , and La Ballerina amante, a pretty comic 
opera first pierformed at Venice with enormous success 

About the year 1788 Cimarosa went to St Petersburg by 
invitation of the empress Catherine II At her court he lemamed 
four \ears and wrote an enormous number of compositions, 
mostly of the nature of pieces d' occasion Of most of these not 
even the names are on record In 1792 Cimarosa left St Peters- 
burg, and went to Vienna at the invitation of the emperor 
Leopold II Here he produced his masterpiece, 11 Matnmonio 
St^greto, which ranks amongst the highest achievements of light 
operatic music In 1793 Cimarosa returned to Naples, where 
II Matrimonto segreto and other works were received with great 
applause Amongst the works belonging to his last stay in 
Naples may be mentioned the charming opera Lt Astuzie 
femimli This period of his life is said to have been embittered 
by the intrigues of envious and hostile persons, amongst whom 
figured his old rival Paisicllo During the occupation of Naples 
by the troops of the French Republic, Cimarosa joined the 
liberal party, and on the return of the Bourbons, was, like many 
of lus political friends, condemned to death By the intercession 
of influential admirers his sentence was commuted into banish- 
ment, and he left Naples with the intention of returning to 
St Petersburg But his health was broken, and after much 
suffering he died at Venice on the iith of January i8oi, of 
inflammation of the mUstincs The nature of his disease led 
to the rumour of his having been poisoned by his enemies, 
which, however, a formal inquest proved to be unfounded 
He worked till the last moment of his life, and one of his operas, 
Arlemizia, remained unfinished at his death 

CIMBRI, a Teutonic tribe who made their first appearance 
m Roman history in the year 113 b c , when they defeated the 
consul Gnaeus Papinus Carbo near Noreia in the modem 
r armthia It was the common belief that they had been driven 
from their homes on the North Sea b> inundations, but, whatever 
the cause of their migration, they had been wandering along the 
Danube for some years warring with the Celtic tribes on either 
bank After the vietory of 113 they passed westwards over the 
Rhine, threatening the territory of the Allobroges Their request 
for land was not granted, and in 109 b ( they defeated the consul 
Marcus Junius Silanus m southern Gaul, but did not at once 
follow up the victory In 103 they returned to the attack under 
their king Boiorix, and favoured by the dissensions of the Roman 
commanders Gnaeus Malluis M vximus and Caepio, defeated 
them in detail and annihilated their armies at Arausio (Orange) 
Again the victorious Cimbri turned away from Italy, and, after 
attempting to reduce the Arverni, moved into Spam, where they 
failed to overcome the desperate resistance of the Celtibenan 
tribes In 103 they marched back through Gaul, which they 
overran as far as the Seine, where the Belgae made a stout 
resistance Near Rouen the ( imbri were reinforced by the 
Teutoni and two cantons of the Ilelvetii I hereupon the host 
ma^'ched southwards by two routes, the Cimbn moving on the 
left towards the passes of the Pastern Alps, while the newly 
arrived leutoni and their allies made for the western gates of 
Italy In 102 bc the leutoni and Ambrones were totally 
defeated at Aquae Sextiae by Marius, while the Cimbri succeeded 
in passing the Alps and driving Q Lutatius ( atulus across the 
Adige and Po In loi Marius overthrew them on the Raudine 
Plain near Vercellae Their king Boiorix was killed and the 
whole army destroyed The Cimbri were the first in the long 
line of the leutonic invaders of Italy 

The oiigmal home of the Cimbri has been much disputed 
It IS recorded m the Monumentum Anevranutn that a Roman 
fleet sailing eastwards from the mouth of the Rhine {c ad 5) 
received at the farthest point reached the submission of a people 
called Cimbri, who sent an embassy to Augustus Several early 
writers agree m saying that the Cimbri occupied a peninsula, 
and m the map of Ptolemy Jutland appears as the Cimbnc 
Chersonese As Ptolemy seems to have regarded the district 
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I north of the Liimfjord (Limfjord) as a group of islands, the 
I territory of the Cimbn, the northernmost tribe of the peninsula, 
would be included in the modern county {4mt) of Aalborg 
This was formerly called Himbersvssel or Himmerland, forms 
which may very well preserve their name, especially as the name 
, Charydes, mentioned next to them m the Monumentum Ancy- 
ranum, appears to survive m the modern Hardeland Possibly 
also the district across the Liimfjord formerly called 'Ihythsyssel 
or Thy land may in the same way preserve the name of the 
Teutoni (qv) Strabo and other early writers relate a number 
of curious facts concerning the customs of the Cimbn, which are 
of great interest as the earliest records of the manner of life of 
the Teutonic nations 

Sources I ivy, Lpiiome, Ixvii , Ixviii , Monumentum Ancy- 
ranum , Pouipouius Mela 111 3 , C Phnius Secundus, Va/ Hist 
iv cap 13 and 14, §§ 05 If Strabo p 292 ff , Plutarch, Manus, 
passim \ Plonisiii 3, Ptolemy 11 ii ii f (t G M B ) 

CIMICIFUGA, in botany, a small genus of herbaceous plants, 
of the natural order Ranunculaceae, which is widely distributed 
in the north temperate zone C joetida, bugbane, is used as a 
preventive against vermin , and the root of a North American 
species, C racemosa, known as black snake-root, as an tmctic 

CIMMERII, an ancient people of the far north or wtst of 
Furope, first spoken of by Homer {Odyssey, xi 12-19), 
describes them as living in perpetual darkness Herodotus (iv 
ir-13), in his account of Scythia, regards them as the early 
inhabitants of South Russia (after whom the Bosporus Cimmenus 
] and other places were named), driven by the Scyths along 
by the Cau( asus into Asia Minor, where they maintained them- 
selves for a century But the Cimmeni are often mentioned in 
connexion with the Thracian Irercs who made their raids across 
the Hellespont, and it is quite possible 1 hat some Cimmerii took 
this route, having been ( ut off by the Scyths as the Alani {qv) 
w'ere by the Huns Certain it is that m the middle of the 7th 
century bc, Asia Minor was ravaged by northern nomads 
(Herod iv 12), one bod> of whom is called in Assyrian sources 
(iimtrrat and is represented as coming through the Caucasus 
Ihey were probably Iranian speakers, to judge by the few proper 
names preserved The name has also been identified with the 
biblical Gomer, son of Japheth (Gen x 2, 3) lo the north of 
the Euxmc their mam bodv was meiged in the invading Scyths 
Later writers identified them with the Cimbn of Jutland, who 
were probably leutonized Celts, but this is a mere guess due to 
the similarity of name The Ilomeiic C immerii belong to an 
early part of tne Odyssey in which the hero was conceived as 
wandering m the Luxinc , these adventures were afterwards 
translated to the western Mediterranean in accordance with a 
wider geographical outlook 

For the Cimmeritin invasions desciibed by Herodotus ‘ice Scythia 
Lydia , Gyoes (L H M ) 

CIMON [Ki'/xon'] (c S07-449), Athenian statesman and 
general, was the son of Miltiades (qv) and Hegesipyle, daughter 
of the Ihracian prince Olorus Miltiades died in disgrace, 
leaving unpaid the fine imposed upon him for his conduct at 
Paros Cimon s first task in life, therefore, was to remove the 
stain on the family name by paying this fine (about £12,000) 
In the second Persian invasion, especially at Salamis, and m the 
consolidation of the Delian Ixague, he won a high reputation 
for courage and integrity At first with Aristides, and afterwards 
as sole commander, he direi ted the Athenian contingent of the 
fleet , on the disgrace of Paiisanias he practically commanded 
the entile Greek fleet and drove Pausanus from his retreat m 
Byzantium Having captured Eion (at the mouth of the 
Strymon), he expelled the Persian garrisons from the entire sea- 
board of Ihrace with the exception of Doriscus, and, having 
defeated the piratical Dolopians of Scyros (470), confirmed his 
popularity by transferring thence to Athens the supposed bones 
of the Attic hero Iheseus Ihe bones were buried in Athens, 
and over the tomb the Theseum (temple) was erected In 466 
Cimon proceeded to liberate the Greek cities of Lycia and 
Pamphylia, and at the mouth of the Lurymedon he defeated 
the Persians decisively by land and sea 
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The Persian danger was now over, and the immediate purpose 
of the Delian League was achieved Already, however, Athens 
had introduced the policy of coercion which was to transform 
the league into an empire, a policy which, after the ostracism 
of Themistocles and the death of Aristides, must be attributed 
to Cimon, whose fundamental idea was the union of the Greeks 
against all outsiders (see Delian League) Carystus was 
compelled to join the league , Naxos {c 469) and Fhasos (465- 
463), which had revolted, were compelled to a( cept the position 
of tributary allies In 464 Sparta was involved in war with her 
Helots (principally of Messenian origin) and was m great 
difficulties Cimon, then the most prominent man in Athens, 
persuaded the Athenians to send assistance, on the ground that 
Athens could not “ stand without her yoke-fellow ” and leave 
“ Hellas lame ” The expedition was a failure, and ( imon was 
exposed to the attacks of the democrats led by Ephialtes The 
history of this party struggle is not clear The ordinary account 
IS that Fphialtcs during Cimon’s absence m Messenia destroyed 
the powers of the Areopagus {qv) and then obtained the ostra- 
cism of Cimon, who attempted to reversi his policy Without 
going fully into the question, which is full of difficulty, it may 
be pointed out (i) that when the Messenian expedition started 
Cimon had twice within the preceding yexr triumphed over the 
opposition of Ephialtes, and (2) that presumably the Cimonian 
party was predominant until after the expedition proved a 
failure It is therefore unlikely that, immediately after Cimon’s 
triumph in obtaining permission to go to Messenia, Ephialtes 
was able to attack the Areopagus with success The probability 
IS that when the expedition failed, Cimon was ostracized, and 
that then Ephialtes defeated the Areopagus, and also made a 
change in foreign policy by miking alliances with Spaita’s 
enemies, Argos and Thessaly This hypothesis alone explains 
the absence of any account of a third struggle between Cimon 
ind Ephialtes over the Areopagus The chronology would 
thus be ostracism of Cimon, spring, 461 , fall of the Areopagus 
and reversal of Philo-Laronian policy, summer, 461 

A more difficult question is involved m the dite of Cimon s 
return from ostracism The ordinary account savs that he was 
recalled after the battle of lanagra (4S7) to negotiate the Five 
Years’ Tiuce (4151 or 450) lo ignore the unexplained interval 
of SIX or seven years is an uncritical expedient, which, howev er, 
has been adopted by many writers Some, maintaining that 
Cimon did return soon after 457, say that the truce which he 
arranged was really the four months’ truce recorded by Diodorus 
(only) lo this there are two mam objections (i) if Cimon 
returned m 4157, whv docs the evidence of antupiity connect his 
return speiifically with the truce of 451 and (2) why does he 
ifter 457 disappear for six years and return again to negotiate 
the Five Years Truce and to command the expedition to Cyprus ? 
It seems much more likely that he returned in 4‘?i, at the very 
time when Athens ri turned to his old policy of friendship with 
Sparta and war in the East against Persia {t e the ( vprus 
expedition) Thus it would appear that from 4^3 onwards there 
ivas a recrudescence of conservative influence, and that for four 
years (45 3-449) Pericles w is not master m \thens (sec Pt ricles) , 
this theory is corroborated by the fact that Pericles, in the 
alarm caused by the Eg>ptian failure of 454, was induced to 
remove the Delian treasury to Athens and to abandon his anti- 
Spartan policy of land empire 

Cimon died in Cyprus In fore the wills of Citium (449), and 
was buried in Athens Later Attic orators speik in glowing 
terms of a “ Peace ’ between Athens and Persia, which is 
sometimes connected with the name of Cimon and sometimes 
with that of one Callias If any such peace was conduded, it 
cannot have been soon after the battle of the Furymedon as 
Plutarch assumes It can have been only after Cimon’s death 
ind the evacuation of Cyprus {tec 448) It is only m this form 
that the view has been maintained logically in modem times 
Apart from the fact that the peace is ignored by Thucydides 
and that the earhast reference to it is the passage in Isocrates 
{Paneg 1 18 and 120), there are weighty reasons which render it 
improbable that any <'ormal peace can have been concluded at 


that period between Athens and Persia (see further Ed Me>cr s 
Forschungen, 11 ) 

Cimon’s services in connexion with the consolidation of the 
Empire rank with those of Ihemistocles and Aristides He is 
described as genial, brave and generous He threw open his 
house and gardens to his fellow-demesmin, and beautified the 
city with trees and buildings But is a statesman he failed to 
cope with the new conditions created by the democrac) of 
( leisthencs The one great principle for which he is memorable 
is that of the balanct of power between Athens and Sparta, 
as respectively the naval and militarv leaders of a united Ikllas 
It has been the custom to regard Cimon as a man of little culture 
ind refinement It is clear, however, from his desire to adorn 
the city, that he was by no means without culture and imagina- 
tion The truth is that, as in politics, so in education and attitude 
of mind, he represented the ideils of an igt, which m the new 
atmosphere of democratic Athens, seemed to sav our of rusticitv 
and lack of education 

The lives of t itnon by Phitaich and Cornelius Ncjkis are uncritical , 
the conclusions above txpicsscd are denved from i comparison of 
Plutarch, Cimon 17, Pericles 10 Thcopompu'-, frigm ijz \ndo 
tides de Pace §§ i 4 Diodorus xi 80 (tlie four months truce) 
Ste histories ol tiriece (e g Grote, ed 1907, i \ol ) also Pfrici ls 
D tLiAN I EA( OF, with works quoted (J MM) 

CIMON OF CLEONAE, an early Greek painter, who is said 
to have introduced great improvements m drawing He repre- 
sented “figures out of the straight, and wavs of representing 
faces looking back, up or down , he also made the joints of the 
body clear, tmphasizcd veins, worked out folds and doublings 
in garments ” (Plinv ) Ml thesi improvements are such as ma> 
be traced in the drawing ol early Greek red-figured vases (see 
Greek Art) 

CINCHONA, the generic name of a number of trees which 
belong to the natural order Rubiareae Botanically the genus 
includes trees of varving sizf, some reai hing an altitude of 80 ft 
and upwards, with evergreen leaves and deciduous stipules 
The flowers arc arringed in panicles, white or pinkish in colour, 
with a pleasant odour the calvx being 5-toothed superior, and 
the corolla tubulir, 5-luhed and fringed at the margin The 
stamens are 5, almost concealed bv the tubular corolla, and the 
ovary terminates in a fkshv disk The fniit is an ovoid or sub- 
(vhndncal capsuk, splitting from the base, and held together 
at the apex The numerous seeils are flat and winged all round 
About 40 species have luen dislinguishtd, but of these not more 
than about a dozen have been economicallv utilized Ihe plants 
are natives of the western mountainous regions of South America, 
their geographical range extending from 10® N to 22° S lat , 
and they flourish genervillv at an elevation of from 5000 to 8000 
ft above sea-level, although some have been noted growing as 
high up as 1 1,000 ft , and others ha\ c been found down to 2600 ft 

The trees are valued solelv on account of their bark, whiih 
long his been the source of the most valuable felirifuge or 
antipyretic meduine, quinine (go), that has ever been dis- 
covered The earliest well-authenticated instance of the medi- 
cinal use of cinchona bark is found in the year 1638, when the 
countess of ( hin< hon (hence the name), the wife of the governor 
of Peru, was cured of an attack of fever by its administration 
The medicine was recommended in her case by the corregidor 
of Loxa, who was said himself to hav^e practically experienced 
Its supreme virtues eight v cars earlier A knowledge of the bark 
was disseminated throughout Turopc by members of the )esuit 
brotherhood, whence it also became generally known as Jesuits’ 
bark According to another account, this name arose from its 
value having been first discovered to a Jesuit missionary who 
when prostrate with fever, was lured hv the administration of 
the bark bv a South American Indnn In each of the above 
instances the fev^r was no doubt malaria 

Ihe procuring of the bark in the dense forests of New Granada, 
Ecuador, Peru and Boliv la is a work of great toil and hardship 
to the Indian cauarilleros or ca<icadores engaged in the pursuit 
The trees grow isolated or m small dumps, which have to be 
searched out bv the experienced rascartllero, who laboriously cuts 
his way through the dense forest to the spot where he discovers 



CINCINNATI 


370 

a tree Having freed the stem from adhering parasites and 
twining plants, he proceeds, by beating and cutting oblong pieces, 
to detach the stem bark as far as is within his reach The tree is 
then felled, and the entire bark of stem and branches secured 
The bark of the smaller branches, as it dries, curls up, forming 
“ quills,” the thicker masses from the stems constituting the 
“ flat ” bark of commerce The drying, packing and transport 
of the bark are all operations of a labonous description conducted 
under most disadvantageous conditions 
The enormous medicinal consumption of these liarks, and 
the wasteful and reckless manner of procunng them in America 
long ago, caused serious and well-grounded apprehension that 
the native forests would quickly become exhausted The atten- 
tion of European communities was early directed to the necessity 
of securing steady and permanent supplies by introducing the 
more valuable species into localities likely to be favourable to 
their cultivation The first actual attempt to rear plants was 
made in Algeria in 1849 , but the effort was not successful 
In 1854 the Dutch government seriously undertook the task of 
introducing the trees into the island of Java, and an expedition 
for that purpose was fitted out on an adequate scale Several 
hundreds of young trees were obtained, of which a small pro- 
portion was successfully landed and planted m Java , and as 
the result of great attention the cultivation of cinchona planta- 
tions in that island became highly prosperous and promising 
Ihe desirability of introducing cinchonas into the East Indies 
was urged m a memorial addressed to the East India Company 
between 1838 and 1842 by bir Robert Christison and backed by 
Dr Forbes Royle , but no active step was taken till 18152, when, 
again on the motion of Dr Royle, some efforts to obtain plants 
were made through consular agents In the end the (lucstion 
was seriously taken up, and Sir Clements R Markham was 
appointed to head an expedition to obtain young trees from 
South America and convey them to India The transference 
of the plants was attended with considerable difficulty, but in 
1861 under his superintendence a consignment of plants was 
planted m a favourable situation in the Nilgiri Hills For 
several years subsequently additional supplies of plants of 
various species were obtained from different regions of South 
America, and some were also procured from the Dutch planta- 
tions in Java Now the culture has spread over a wide area 
in southern Indu, in Ceylon, on the slopes of the Himalayas, 
and m British Burma, and has become widely spread through 
the tropics generally The species grovm are principally C tnchona 
offutnalt<;, C Caltsaya, C sucarubra, C pitayensis, ana C 
Pahudiana, some agreeing with certain soils and climates better 
than others, while the yield of alkaloids and the relative pro- 
portions of the different alkaloids differ in each species 
The official ” bark ” of the British Pharmacopoeia is that of 
Cinchona sticctrubra or red bark It is imported m the form of 
quills or recurved pieces, with a rough brown outer surface 
and a deep red inner surface, forming a reddish brown odourless 
powder, which has a bitter, astrmgent taste The Bntish 
Pharmacopoeia directs that the bark, when used to make the 
various medicinal preparations, shall con tarn not less than <5 
nor more than 6 % of total alkalcids, of which at least one-half 
IS to be constituted by quinine and cmchomdine The prepara- 
tions of this bark are four a liquid extract, standardized to 
contain 5 % of total alkaloids , an acid infusion , a tincture 
standardized to contain i % of total alkaloids , and a compound 
tincture which must possess one-half the alkaloidal strength of 
the last The only purpose for which these preparations of 
cinchona bark should be used is as tonics , and even when 
this IS the desued action there are many reasons why the alkaloid 
should be preferred, even though the recent introduction of 
standardization removes one of the chief objections to their use 
The pharmacoloi'y of red bark, dependent as it is almost entirely 
upon the contained quinine, will not hero be discussed (see Quinine) 
But the composition of cinchona bark is a matter of unportance 
and interest The bark contains, m the first place, five alkaloids 
oj which all but quinine mav here be dealt with Quinidmc, 

IS isomeric with quinine from which it differs m crystal^ 
lizing in prisms instead of needles, m being dextro and not laevo 


rotatory, and m being msoluble in ammonia except m much excess 
Cinchomne has tlie formula CigHajNjjO, quinine being methoxy 
cinchomne, t e CigHjifOCHjlNgO It occurs in inodorous, bitter, 
colourless pnsms , unlike the two alkaloids already named, does 
not yield a green colour with chlonne water and ammonia is 
dextro lotatory , not fluorescent, and practically insoluble in 
ammonia and m ether \ fourth alkaloid, cinchoiudme, is isomeric 
with cinchonine, wluch yields it when boiled with amyl alcoholic 

S otash, but IS laevo rotatory, slightly soluble in ether, and faintly 
uorescent When red bark is exti acted with dilute hydrochloric 
acid, the product filtered and excess of sodium hydrate added 
thereto, quinine and qumidine are precipitated on concentrating 
the mother hquor, cinchonine falls down, and on further concen- 
tration with addition of still more alkali, cmchomdine is thrown 
out Yellow bark, which is not official, yields 3 % of quinine, 
and pale bark about 10 % of total alkaloids, of which hardly 
any is quinine, unchomne and quinidine being its chief constituents 
The vanous forms of bark also yield a very small quantity of an 
ummnortant alkaloid, conqutnamine In acldition to the above, 
red bark contains quimc acid, which is closely allied 

to benzoic acid and is excreted in the unne as hippunc acid 
There also occuis chinovtc aetd, derived from a glucoside chtnovtn 
which occurs as such m the bark Besides a trice of volatile 
oil which gives the bark its charaeterislic odour, and cinchona red 
(the bark pigment), there occurs about 2 % of cincho tanmc aetd, 
closely allied to tannic acid and giving the bark its astnngent 
property Cinchona is never used, however, m order to obtain an 
zistrmgent action 

The import-iuec of recognizing the complex and ineonstant 
composition of cinchona bark lies, as in so many other instances, 
m tins — that "^he physician who employs it can have only a very 
imperfect knowledge of the drug he is using The latest work on 
the action of these alkaloids has shown that cinchonine lias a tc nd 
ency to pioiluct convulsion'- in certain jiatients, incl that this action 
is a still more m irkccl feature of cinehonulmc and cinchonamme 
Even small drses aiiministertd to epileptics increase the numbei 
of their attacks will probably be classified later among the 

convulsive poisons The use of einchona baik and its preparations, 
now that detinitc active jinncipJcs cm be leadily oblameo ind pre 
ciscly studied, is almost t ntirelvto be dcpieeatid Ouinuline is almost 
as powc rful an antidote to malaria as q uinme cmchomdine has about 
two thirds th< power of quinine, and cinchomne less than one half 
CINCINNATI, a city and the countv-seat of Hamilton county, 
Ohio, USA, on the Ohio nvei, opposite the mouth of the 
Licking, about 100 m S W of Columbus, about 305 m by rail 
S E of Chicago, and about 760 m (by rail) W S VV of New York 
Ihrough the city flows Mill Creek, which empties into the Ohio 
Pop (1890 296,908 , (1900) 3215,902, of whom 197,896 were of 

feireign parenta^re (/ e either their fathers or mothers or both 
were foreign-bom), 57,961 were foreign-bom, and 14,482 were 
negroes, (1910, census) 364,403 Ihe German is by far the 
most important of the foreign elements In addition to the large 
number of inhabitants of German descent, there were, in 1900, 
107,152 of German parentage, and of the forcign-born 38,219 
came from Germany 

Cincinnati is situated on the N side of the river ujjon two 
terraces or plateaus — the first about 60 ft , the second from 
100 to 150 ft , above low water — and upon hills which enclose 
these terraces on three sides in the form of an amphitheatre, 
rising to a height of about 400 ft on the E and of about 
460 ft on the \V , and commanding magnificent views of the 
river, the valley, the numerous suburbs, and the more distant 
wooded hills About half of the hill-enclosed plain lies S of 
the river, and it is upon this southern half that Covmgton, 
Newport, Dayton, Ludlow and other Kentucky suburbs of 
Cincinnati are situated Cincinnati has a nver-frontage of about 
14 m , extends back about 6 m on the W side in the valley of 
Mill Creek, and occupies a total area of about 44 sq m Since 
1867 It has been connected with Covington by a wire suspension 
bridge designed by John A Roeblmg, and rebuilt and enlarged 
in 1897 This bridge is 1057 ft long between towers (or, including 
the approaches, 2252 ft long), with a height of loi ft above 
low Water, and has a double wagon road and two ways for 
pedestrians By two bridges tliere is direct communication with 
Newport , hv one, that of the Cincinnati Southern railway, with 
Ludlow , and by one (Chesapeake & Ohio , see vol v , p 109) 

^ Previous census reports of the total population were as follows 
(1810)2540, (1820)9642, (1830)24,831, (1840)46,338, (1850) 
*I5»435* (i860) 161,044, (1870) 216,239, (1880) 225,139 In the 
territory within a radius of 10 m of the United States gevernment 
building there was in 1900 a population of about 480,000 
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With West Covington On the terraces the streets generally 
intersect at right angles, but on the hills their directions an 
irregular To the “ bottoms ” (which have suffered much from 
floods 1 ) between Third Street and the river the manufacturing 
and wholesale districts are for the most part confined, although 
many of these interests are noAv on the higher le\els or m the 
suburbs , the principal retail houses are on the higher le\cls 
N of 'Ihird Street, and the handsomest residences are on the 
picturesque hills before mentioned, in those parts of the eitv, 
formerly separate villages, known as Avondale, Mt Aubuin, 
Clifton, Price IIill, Walnut Hills and Mt Lookout The mam 
part of the city is connected with these residential districts by 
electric street railways, whose routes include four inclined-plane 
railways, namely, Mt Adams (268 ft elevation), Bellevue (300 
ft ), Fairview (210 ft ) and Price Hill (350 ft ), from each of which 
an excellent panoramic view of the citv and suburbs may be 
obtained There are various suburbs, chiefly residential, in the 
Mill Creek valley, among them being ( arthage, Hartwell, 
Wyoming, T/ickland and Glendale Other populous and attrac- 
tive suburbs N of the Ohio river are Norwood and College 
Hill 

Building<;, (3‘c — Brick, blue limestone, and a greyish buff 
freestone are the most common building materials, and the city 
has various buildings of much architectural merit Ihe chamber 
of commerce (completed 1889), designed by H If Richardson, 
IS one of the finest public buildings m the United Slates Its 
walls are of undnssed grinitt, ind it occupies a ground area of 
100 by 150 ft The United States government building (designed 
by A B Mullet, and built of Maine and Missouri granite) is a 
fine structure m classic style, 360 ft long and 160 ft wide, and 
4^ storeys high , its outer walls are fated with sawn freestone 
It was erected m 1874-1885 and cost (including the land) 
S5, 250,000 The city hall (332 ft by 203 ft ), with walls of 
red granite and brown sandstone, is a massive and handsome 
building erected at a (ost of $1,600,000 Ihe county court 
house (rebuilt in 1887) is in the Romanesque stvle, and with 
the gaol attached occupies an entire square The Cincinnati 
hospital (completed 1869), comprising eight buildings grouped 
about a central court and connected by corridors, occupies a 
square of four acres A new public hospital for the suburbs was 
projected in 1907 St Peter’s (Roman Catholic) cathedral (begun 
1839, consecrated 1844), Grecian in style, is a fine structure, 
with a graceful stone spire 224 ft m height and a chime of 13 
bells , It has as an altar-piece Murillo’s “ St Peter Liberated bv 
an Angel ” The church of St hrancis de Salt s (in Walnut Hills), 
built in 1888, has a bell, cast in Cincinnati, weighing fifteen 
tons, and said to be the largest swinging bell in the world 
Several of the Protestant churches, such as the First Presbv tenan 
(built 1835 ) steeple, mcluding spire, 285 ft high), Second 
Presbyterian (1872), Central Christian (1869), St Paul’s Methodist 
Fpiscopal (1870), and St Paul’s Protestant Episcopal pro- 
cathedral (1851), are also worthy of mention, and in the residential 
suburbs there are many fine churches Cincinnati is the seat 
of a Roman Catholic archbishopric and a Protestant Episcopal 
and Methodist Episcopal bishopric The Masonic temple (195 ft 
long and 100 ft wide), in the Byzantine style, is four storeys 
high, and has two towers of 140 ft , the building was completed 
in 1 860 and has subsequently been remodelled Among other 
prominent buildings are the Oddfellows’ temple (completed 
1894), the public library, the art museum (1886), a Jewish 
synagogue (in \vondale), and the (Jewish) Plum Street temple 
(1866), Moorish in architecture Ihe Soldiers’, bailors’ and 
Pioneers’ building (1907) is a beautiful structure, classic in 
design The business houses arc of stone or brick, and many of 
them are attractive archittctiirally , there are a number of 
modern office buildings from 15 to 20 storeys m height There 
are also several large hotels and ten theatres (besides halls and 
auditoriums for concerts and public gatherings), the most 
notable being Springer music hall 

* The most destructive floods have been those of 1832, 1847, 1883, 
1884 and 1907 the highest stage of the water before 1904 was 
71 ft 2 in m 1884, the lowest i ft ii in m 1881 


371 

One of the most noted pieces of monumental art in the Lnited 
States is the beautiful Tyler Davidson bronze fountain m 
Fountain Square (Fifth Street, lietwccn Walnut and Vine 
streets), the business centre of the city, by which (or within one 
block of which) all car lines run The fountain was unveiled in 
1871 and was presented to the city bv Henry Probasco (1820- 
1902), a wealthy citizen, who named it in honour of lus deceased 
brother-m-law and business partner, Mr Tjlcr Davidson Ihe 
design, by August von Kreling (1819-1876), embraces fifteen 
bronze figures, all cast at the royal bronze foundry m Munich, 
the chief bemg a female figure with outstretched arms, from 
whose fingeis the water falls in a fine spray I lus Iigure reaches 
a height of 45 ft above the ground The city has, besides, 
monuments to the memory of Presidents Harrison and Garfielci 
(lx)th m Garfield Place, the former an equestrian statue by 
Louis T Rebisso, and the latter bv ( harles H Niehaus) , also, 
in Spring (irove cemeteryq a monument to the memory of the 
Ohio volunteers who Icjst ihcir lives in the Civil War Ihe art 
museum, in Fden Park, contains paintings by celebrated Turo- 
pcan and American artists, statuary, engravings, etchings, 
metal work, wood earving, textile fabrics, pottery, and an ex- 
cellent collection in American ethnology and archaeology The 
Cincinnati Se)cietv of >.atural Historv (incorporated 1870) has a 
large library and a museum containing a v aluable palaeontological 
collection, and bone'' and implements from the prehistoric 
eemetery^ of the mound-builders, at Maclisonv ille, Ohio 

Parks -In 1908 Cincinnati had parks covering about 540 
acres , there arc numerous pleasant driveways both within the 
eitv limits and m the suburban districts, and sevcal attractive 
resorts are within easy reach T den Park, of 200 acres, on Mount 
Adams, about 1 ni K of the busim ss centre and near the river, 
is noted for its natural beauty, greatly supplemented by the 
landscape-gardener’s skill, and for its commanding views The 
ground was originally the property of Nicholas Ivongworth (1782- 
1863), a wealthy citizen and well-known horticulturist, who 
here grew the grapes from which the Catawba wine, introduced 
by him in 1828, was made The park contains the art museum 
and the art academy Its gateway, Elsinore, is a medieval 
reproduction , other prominent features are the reservoirs, 
which resemble natural lakes, and a high water tow'cr, from 
which there is a delightful view In Burnet \\ oods Park, ly mg 
to the N E of Eden and containing about 163 acres, are the 
buildings and grounds of the University of Cincinnati, and a lake 
for boating and skating The zoological gardens occupy 60 
acres and contain a notable collection of animals and birds 
Oilier pleasure resorts are the Lagoon on the Kentucky side (in 
Ludlow, Ky ), Chester Park, about 6 m N of the business rentre, 
and Coney Island, about 10 m up the river on the Ohio side 
Washington (56 acres), Lincoln (10 acres), Garfield and Hopkins 
are small parks in the city lii 1907 an extensive system of 
new parks, parkways and boulevards a as projected bpnng 
Grove cemetery, about 6 m N \\ of Fountain Square, contains 
600 acres picturesquely laid out on the park plan It contains 
many handsome monuments and private mausoleums, and a 
beautiful mortuary chapel m the Norman style 

Water-Supply -Antvf and greatly im{)ro\ed water-supply 
system for the city was virtually completed m 1907 I his 
provides for taking water from the Ohio river at a point on the 
Kentucky side opposite the village of California, Ohio, and several 
miles above the discharge of the city sewers , for the carrying 
of the water by a gravity tunnel under the river to the Ohio side 
the water being thence elevated by four great pumping engines 
each having v dailv capacity of 30,000,000 gallons, to settling 
basins, being then passed through filters of the Ameiican 01 
mechanic il type, and flowing thence by a gravitv tunnel more 
than 4 m long to the mam pumping station, on the bank of 
the river, within tire citv , and for the pumping of the water 
thence, a part directly into the distributing pipes and a part to 
the pnncipt^l storage reserv oir in Eden Park 

Education —Cincinnati is an important educational centre 
The Univ'ersity of Cincinnati, ongmally endowed by Charles 
M’Micken (d 1858) and opened in 187^^, occupies a number of 
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handsome buildings erected since 1895 on a campus of 43 acres 
in Burnet Woods Park, has an astronomical observatory on the 
highest point of Mt Lookout, and is the only strictly municipal 
university in the United States The institution embraces a 
college of liberal arts, a college of engineering, a college of law 
(united in 1897 with the law school of Cincinnati College, then 
the only surviving department of that college, which was founded 
as Lancaster Seminary in 181 s and was chartered as Cincinnati 
College in 1819), a college of medicine (from 1819 to 1896 the 
Medical College of Ohio , the college occupies the site of the old 
McMicken homestead), a college for teachers, a graduate school, 
and a technical school (founded in 1886 and transferred to the 
university in 1901) , while closely affiliated with it are the 
Clinical and Pathological School of Cincinnati and the Ohio 
College of Dentistry With the exception of small fees charged 
for incidental expenses, the university is free to all students 
who are residents of the city , others pay $75 a year for tuition 
It is maintained in part by the city, through public taxation, 
and in part by the income from endowment funds given by 
Charles McMu ken, Matthew Thoms, David Sinton and others 
The government of the University is entrusted mainly to a 
board of nine directors appointed by the mayor In 1909 it 
had a faculty of 144 and 1364 students Lane Theological 
Seminary is situated in Walnut Hills, in the north-eastern part 
of the city , it was endowed by Ebene/er Lane and the Kemper 
family , was founded in 1829 for the training of Presbyterian 
ministers, had for its first president (1832-1852) Lyman 
Beecher , and m 1834 was the scene of a bitter contest between 
abolitionists in the faculty and among the students, led bv 
Theodore Dwight Weld, and the board of trustees, who forbade 
the discussion of slavery in the seminary and so caused about 
four-fifths of the students to leave, most of them going to Oberlin 
C olleee I he city has also Saint Franc is Xavier College (Roman 
Catholic, established in 1831 and until 1840 known as the 
Athenaeum), Saint Joseph College (Roman Catholic, 1873), 
Mount St Mary’s of the West Seminary (Roman Catholic, theo- 
logical, 1848, at Cedar Point, Ohio) , H( brew Union College 
(1875), the leading institution in the United States for educating 
rabbis , the largely attended Ohio Mechanics’ Institute (founded 
1828), a private corporation not conducted for profit, its obj( ct 
being the education of skilled workmen, the training of industrial 
leaders, and the advancement of the mechanic arts (in 1907 
there were in all departments 1421 students, a large majority of 
whom were in the evening classes) , an excellent art academy, 
modelled after that of South Kensington , the College of Music 
and the Conservatory of Music (mentioned below) , the Miami 
Medical College (opened in 1852) , the Pulte Medical College 
(homeopathic, co-educational , opened 1872), the Eclectic 
Medical Institute (chartered 1845) , two women’s medical 
colleges, two colleges of dental surgery, a college of pharm icy, 
and several business colleges The public, district, and high 
schools of the city are excellent Flic City (or public) library 
contained in 1906 301,380 vols and 57,562 pamphlets, the 
University library (including medical, law and astronomical 
branches), 80,000 vols (including the Robert Clarke collection, 
rich in Americana, and the library — about 5000 vols — of the 
Amer'can Association for the Advancement of Science), the 
Young Men's Mercantile library, 70,000 vols , and the Law 
library, 35,000 vols , in addition, the Lloyd library and 
museum of botany and pharmacy, and the library of the His- 
torical and Philosophical Society of Ohio (1831), which contains 
a valuable collection of rare books, pamphlets and manuscripts, 
are worthy of mention 

-4rt, 6*r — The Urge German population makes the city note- 
worthy for Its music The first Sangerfest was held in Cincinnati 
in 1849, and it met here again in 1870, when a new hall was built 
for Its accommodation Under the leadership of Theodore 
I homas ( 1835-1905), the Cincinnati Musical Festival Association 
was incorporated, and the first of its biennial May festivals was 
held in 1873 In 1875-1878 was built the large Springer music 
hall, named in honour of Reuben R Springer (1800-1884), 
Its greatest benefactor, who endowed the Cincinnati College of 


Music (incorporated in 1878), of which Thomas was director in 
1878-1881 Until his death Thomas was director of the May 
festivals also The grounds foi the music hall were given bv the 
city and are perpetually exempt from taxation The great organ 
in the music hall was dedicated at the third of the May festivals 
m 1878 The Sarigtrfest met in Cincinnati for the third time in 
1879, and Its jubilee was held here in 1899 By 1880 the May 
festival chorus had become a permanent organization The city 
has several other musical societies — the Apollo and Orpheus 
clubs (1881 and 1893), a Liedeikranz (i886), and a United 
Singing Society (1896) being among the more prominent , and 
there are two schools of music — the Conservatory of Music and 
the (.ollege of Music 

The citv has large publishing interests, and various religious 
(Methodist Episcopal and Roman Catholic) and fraternal 
periodicals, and sei eral technical journals and trade papers are 
published here The principal daily newspapei s are the Enquirer, 
a Democratic journal, established in 1842 and conducted for 
many yeais after 1852 by Washington Mclean (1816-1890), 
and then by his son, John Roll McLean (b 1848) , the Commercial 
Tribune (Republican , previously the Commercial-Gazette and 
still earlier the Cominernal, founded m 1793, The Tribune bting 
merged with it in 1896), the Times-Star (the Times cstiblishcil 
in 1836), and the Post, established in 1881 (both evening papers) , 
and several influential German journals, including the Volksblatt 
(Republican , established 1836), and the Vollifrcund (Demo- 
cratic , established 1850) 

Among the social clubs of the city are the Queen City Club, 
organized in 1874 , the Phoenix Club, organized in 1856 and the 
leading Jewish club in the city , the Cuvier Cub, organized in 
1871 and originally an association of hunters and anglers for the 
preservation of game and fish , the Cincinnati Club, the Business 
Men’s Club, the University Club, the Art Club, and the Literary 
Club, of the last of which many prominent men, including 
President Hayes, have been members This club dates from 
1849, and IS said to be the oldest literary club in the country 
There are various commercial and trade organizations, the oldest 
and most influential being the Cincinnati Chamber of Commerce 
and Merchants’ bx< hange, which dates from 1839 

idminiitratwn — The citv is governed under the munii ipal 
code enaitid by the state legislatun m 1902 for the provisions 
of which see Ohio 

Among the institutions are the City infirmary (at Hart veil, a 
suburb), which, besides supporting pauper inm ites, affords relief 
to outdoor floor, the (intinnati hospital, which is supported 
by taxation and treats without charge all who arc unable to jaay , 
twenty othi r hospitals some of which are charitable institutions , 
a United States marine hospital , the Longview hospital for the 
insane, at Carthage, 10 m from the city, and belonging to 
Hamilton county, whose population consists largely of the 
inhabitants of Cincinnati , an insane asylum for negroes , six 
orph in as\ lums — the ( incinnati, two Protestant, two Roman 
Catholic, and one for negroes , a home for incurables , a day 
nurscrv , a fresh-air home and farm for poor children , the 
Franciscan Brothers’ Protectory for bovs , a children's home , 
two widows’ homes , two old men’s homes , several homes for 
indigent and friendless women , a foundling asylum , the 
rescue mission and home for erring women , a social settlement 
conducted by the University of C incinnati , the house of refuge 
(1850) for “ the reformation and education of homeless and 
incorrigible children under 16 years of age ” , and a workhouse 
for adults convicted of minor offences 
Communications —Cincinnati is a railway centre of great im- 
portance and has an extensive commerce both by rail and by 
nv^er It is served by the following railways the Pittsburg, 
Cincinnati, Chicago & St I ouis (Pennsylvania system), the Cleve- 
land, Cincinnati, Chicago & St Louis (New York Central system), 
the Chicago, Cincinnati & I ouisville, the Cincinnati, New 
Orleans & lexas Pacific (the lessee of the Cincinnati Southern 
railway,* connecting Cincinnati and Chattanooga, Tenn , its line 
^ The Cincinnati Southern railway is of especial interest m th it it 
was built by the city of Cincinnati in its corporate capacity Much 
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forming part of the so-called Queen & Crescent Route to New 
Orleans), the Erie, the Baltimore & Ohio South-Western (Balti- 
more & Ohio system), the Chesapeake & Ohio, the Norfolk & 
Western, the Louisville & Nashville, the Cincinnati, Hamilton & 
Dayton, the Cincinnati Northern (New York Central system), 
the Cincinnati & Muskingum Valley (Pennsylvania system), 
and the Cincinnati Lebanon & Northern (Pennsylvania system) 
Most of these railways use the Union Station , the Pennsylvania 
and the Cincinnati, Hamilton & Dayton, have separate stations 
Ihe city’s river commerce, though of less relative importance 
since the advent of railways, is large and brings to its wharves 
much bulky freight, such as coal, iron and lumber , it also helps 
to distribute the products of the city’s factories , and the National 
government has done much to sustain this commerce by deepen- 
ing and lighting the channel Formerly there was considerable 
commerce with Lake Erie by way of the Miami & Erie Canal to 
Toledo , the canal was completed in 1830 and has never been 
entirely abandoned 

Industries — Although the second city m population in the 
state, ( incmnati ranked first m 1900 as a manufacturing centre, 
but lost this pre-eminence to f leveland in 19015, when the value 
of Cincinnati’s factory product was $166,059 increase of 

17 2 % over the figures for 1900 In the manufacture of vehicles, 
harness, leather, hudwood lumber, wood-working machinery, 
machine tools, printing ink, soap, pig-iron malt liquors, whisky, 
shoes, clothing, cigars and tobacco, furniture, cooperage goocls, 
iron and steel safes and \aults, and pianos, also in the packing 
of meat, espei lally pork,^ it ranks verv high among the cities 
of the Union TIk wdl-known and beautiful Rook wood wire 
has been made in Cincirnali sini c 1880, at the Rookwood Pottery 
(on Mt Adams), founded by Mrs Bellamy (M\ria Longworth) 
Storer, named from her father’s home near the city, the first 
Amtiican pottery to devote exclusive attention to art ware 
The earlier wares were yellow, brown and red, then came deep 
greens and blues, followed by mit glares and by “vtllum” 
ware (first exhibited in 1904), a lustreUss potters, resembling 
old parchment, with its dtiontioii painted or modelled or both 
Ihe (lays used arc exclusively American, much Ixing obtained 
in Mis>‘Ouri Among the more important manufactures of the 
city m 1905 were the following, with the value of the product for 
that year clothing ($16,972,484), slaughtering and meV- 
packing products (1513,446,202), foundry and machine-shop 
products ($11,528,768), hoots and shoes ($10 596,928), distilled 
liquors (89,609,826), malt liquors ($7,702,693), and ( inngcs 
and wagons ( $6,323,80 5) - 

Historv — Cincinnati was founded by some of the first settlers 
m that part of the North-WestTerritory which afterwards became 
the state of Ohio It lies on part of the Ivnd purchased for 
himself and others by John Clevcs Symmes (1742-181 Q from the 
United States government in 1788, and the settlement was estab- 
lished near the close of the same vear by immigrants chiefly 
from N(w Jersey and Kentucky When the town was laid out 
early in 1789, John bilson, one of the founders, named it Losanti- 

of the city s trade h vd always been with the Southern si ales and the 
urgent need of better facilities for this trade tlian the river and 
existing railway lines aflforded led to the building of this road by 
the city The work was earned on under the direction of a board of 
li\e trustees appointed by the superior court of Cincinnati in accord 
ance with the so called berguson Act passed by the Ohio legislitun 
in 1869, and the railway was completed to Chattanooga in Fcbuiary 
1880 I*or accounts of the building and tlie management of the 
railway, see J H llollandei, Ihe Ctncinnati Southern Jiatlwav 
A Study tn Municipal Activity (Baltimore, 1894), one of the ]ohns 
Hopkins Uniyersity Studies in Historical anti Political Science 
and The Founding of the Cincinnati Southern Railway, with an Auto 
biographical Sketch by C A Ferguson (Cincinn iti 1905) 

‘ Before 1863 Cincinnati was the principal centre m the United 
States for the slaughtering of hogs and the packing of pork 1 he 
industry began as early as 1820 and rapidly increased m importance, 
but after 1863 Chicago took the lead 

® These figures arc from the U S census, and arc of course for 
Cincinnati proper , some of the largest inilustrial establishments, 
however, are just outside the city limits — among these are manu- 
factories of soap (the Ivory Soap Works), machint tools, electrical 
machinery and appliances, structural and architectural iron work, 
and office furnishings 
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ville (L for Licking , os, Latin for mouth , antt, Greek for 
opposite , and vtlle, French for town), but early in the next year 
Symmes caused the present name to be substituted m honour of 
the Order of the Cincinnati, General Arthur St Clan , the governor 
of the North-West Territory, being then president of the Pennsyl- 
vania State Society of the Cincinnati St Clair arrived about the 
time the change in name was made, immediately erected Hamilton 
County, and made Cincinnati its seat of government , the 
territorial legislature also held its sessions here from the time of 
Its first organization m 1799 until 1801, when it removed to 
Chillicothe During the early years the Indians threatened the 
life of the settlement, and m 1789 Fort W ashington, a log building 
for protection against the Indians, was built in the city , General 
Josiah Harmar, in 1790, and General St Clair, in 1791, made 
unsuccessful expeditions against them, and the alarm increased 
until 1794, when General Wayne won a decisive victory ovxr the 
savages at Maumee Rapids m the battle of Fallen Timbers, after 
whuh he secured their consent to the terms of the treaty of 
Greenville (1795) Cincinnati was incorporated as a village in 
1802, recei/eii a second charter m 1815, was chartered as a city 
in 1819, and received its second city charter in 1827 and its third 
in 1832 , since 1851 it has been governed nominally by g'^ncral 
laws of the state, although by the state s method of classifying 
cities many'^ acts for its government have been in reality special 
When first incorporated its limits were confined to an area of 
3 sq m but by annexations in 1849 and 1850 this area was 
doubled , m 1854 another square mfie was added , m 1869 and 
1870 large additions were made, which included the villages of 
Sedamsville Price Hill, Walnut Hills Mount Auburn, Clinton- 
ville, Corrv vilk, Vernon, Mount Harrison Barrsville, Fairmount, 
West bairmount, St Peters, Lick Run and Clifton Heights , in 
1872 Columbia, which was settled a short time before Cincinnati 
was added, in 1873 Cumminsville and W’oodburn , in 1895 
Avondale, Riverside, ( lifton I inwood end Westwood , m 1903 
Bond Hill, Wmton PUcc, Hyde Park and Evanston, m 1904 
portions of M'll Creek township, and in 1905 a small tract in 
Mil! Creek V alley 

In 1829 Mrs Frances Trollope established in Cincinnati, where 
she lived for a part of two years a ‘ Bazar,” which as the 
piincipal means of c rrying out her plan to benefit the town was 
entirely unsuccessful , a vivid but scarcelv unbiased picture of 
( incinnati in the early ’thirties is to be found m her Domestic 
Manners oj ihe Ameurans (1831) In 1845 began the marked 
influx of Gcrirans, which lasted in large degree up to i86o , they 
fiist limited themselves to the distr ct ‘ Over the Rhine ’ (the 
Rhine being the Mumi &. Erie Canal), m the angle north-east 
of the junction of C anal and Sv camore streets, but graauallv 
spread throughout c^he city, although this “ Over the Rhine ” is 
still most typically German 

For more than ten years preceding the Civil War the city 
was much disturbed bv slavery dissension — the industrial 
intcicsts were largelv with the South, Put abolitionists w'cre 
numerous and active, and the citv was an important station on 
the “ Underground Railroad,” of which Dr Norton S Townshend 
(b 1815) was conductor, and one of the stations was the home 
of Mrs Harriet Beecher Stowe, who lived in ( incinnati from 1832 
to 1850, and gathered there much material embodied in Uncle 
Tom's Cabin In 1834 came the Lane Seminarv controversies 
ovei slavery previouslv referred to In 1835 James G Birnev 
established here his anti-slavery lournal The Philanihiopist, but 
his printing shops were repieatedly mobbed and his piessca 
destroy cd, and in Januara^ of 1836 his bold speech before a mob 
gathered at the court-house vvis the only thing that saved him 
from personal violence as the citv authoiities had warned him 
th it they had not sufficient force to protect him 

At the time of the Civ il War the city was strongly in sy mpithy 
with the North In September 1862 the city was threatened 
by a Confederate force under General Kirby Smith, who led 
the advance of General Bragg’s army (see Amfrican Civil W’ar) 
On the 28th of March 1884 many of the citizens met at Music 
Hall to protest against the lax way in whu h the law was enforced, 
notably m the case of a recent murder, when the confessed 
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criminal had been found guilty of manslaughter only An 
attack was made on the gaol by the lawless element outside the 
hall, but was futile, — the murderer having been removed by the 
authorities to Columbus In its efforts to break into the gaol 
and court-house the mob was confronted by the militia, and 
bloodshed and loss of life resulted , during the noting the court 
house was fired by the mob and practically destroyed, and many 
valuable records were burned Various important politic2il 
CO iventions have met in Cincinnati, including the national 
Demof'ratic convention of 1856, the national Liberal-Republican 
convention of 1872, the national Republican convention of 1876, 
and the national Democratic convention of 1880, — by which, 
respectively, fames Buchanan, Horace Gieeley, R B Hayes and 
Winfield Scott Hancock were nominated for the presidency 

SceC T Gre\e, Centenmal History of Ct>ictnnnit and Repre^enfali e 
Citizens (Chicago, 1004), the oihcial municipal documents, the 
Annual Reports of the (. incinnati Chamber of Commcice, &c 

CINCINNATUS, 1 LUCIUS QUINCTIUS (b c 519 B c ), one of 
the heroes of early Rome, a model of old Roman virtue and 
simplicity A persistent opponent of the plebeians, he resisted 
the proposal of Terentilius Arsa (or Harsa) to draw up a code of 
written laws applicable equally to patricians and plebeians He 
was in humble circumstances, and In ed and worked on his own 
small farm The story that he became impoverished by paying 
a fine incurred by his son Cacso is an attempt to explain the needy 
position of so distinguished a man Twice he was called from 
the plough to the dictatorship of Rome in 458 and 439 In 458 
he defeated the Aequians in a single day, and after entering 
Rome m triumph with large spoils returned to his farm Ihe 
story of his success, related five times under five different years, 
pwssibly rests on an historical basis, but the account given m Liv'y 
of the achievements of the Roman army is obviously incredible 

•ICC Livy 111 26-20 Dion Halic v 2^ 2*5 Florus 1 ii tor a 
critical f xanunatioii of the story sec Schwcglcr, Rumtsche Gi’ichuhtt, 
bk xwni 12, Sir G Corntwall Lewis, Credihihty of early Roman 
History, ch xii 40 W Ihne, IIi<>ior\ of Rome, 1 E Rsis, Siona 
dt Roma, 1 ch 4 (1808) 

CINDERELLA (t e little cinder girl), the heroine of an almost 
universal fairy-tale Its essential features are (i) the persecuted 
maiden whose youth and beauty bring upon her the jealousy 
of her step-mother and sisters, (2) the intervention of a fairy or 
other supernatural instrument on her behalf, (3) the prince who 
falls in love with and marries her In the English version, a 
translation of Perrault’s Cendnllon, the (^las<! slipper which she 
drops on the palace stairs is due to a mistranslation of pantoufle 
cw yair (a /«r slipper), mistaken for CBZ'crrc It has been suggested 
that the story originated in a nature -myth, Cinderella being 
the dawn, oppres'-ed by the night-clouds (cruel relatives) and 
fin illy rescued by the sun (prince) 

See Marian Rolfe to\, Cindtrella , Three Hundred and Forty fiie 
Variants (1893) , A Lang, Perrault s Popular Tales {1888) 

CINEAS, a Thessalian, the chief adviser of Pyrrhus, king of 
Epirus He studied oratory in Athens, and was regarded as the 
most eloquent man of his age He tried to dissuade Pyrrhus 
fiorn invading Italv, and after the defeat of the Romans at 
Heraclca (280 b c ) was sent to Rome to discuss terms of peace 
These terms, which are said by Appian {De Rebus Samntlicis , 
10, ii) to have included the freedom of the Greeks in Italy 
and the restoration to the Bruttians, Apulians and Samnites of 
all that had been taken from them, were rejected chiefly through 
the vehement and patriotic speech of the aged Appius Claudius 
Cavecus the censor The withdrawal of Pyrrhus from Italy was 
demanded, and Cineas returned to his master with the report 
that Rome was a temple and its senate an assembly of kings 
Two years later Cineas was sent to renew negotiations with 
Rome on easier terms The result was a cessation of hostilities, 
and Cineas crossed over to Sicily, to prepare the ^ound for 
Pvrrhus’s campaign Nothing more is heard of him He is 
said to have made an epitome of the Tactxca of Aeneas, probably 
referred to by Cicero, who speaks of a Cineas as the author of a 
treatise De Re Milt tart 

^ t e the “ curly-haired *’ 


Ste Plutaich, Pyrrhus, 11 21 , Justmxvm 3, Eutropius li 13; 
Ciccio, Ad Fam ix 25 

CINEMATOGRAPH, or Kinematogpaph (from Kiurj/na, motion, 
and ypatpfiv, to depict), an apparatus in which a series of views 
icpresenting closely successive phases of a moving object are 
exhibited m rapid sequence, giving a picture which, owing to 
persistence of vision, appears to the observer to be in continuous 
motion It IS a development of the zoetrope or “ wheel of life,” 
described by W G Horner about 1833, which consists of a 
hollow cylinder turning on a vertical axis and having its surface 
pierced with a number of slots Round the interior is arranged 
a series of pictures representing successive stages of such a subject 
as a galloping horse, and when the cylinder is rotated an observer 
looking through one of the slots sets the horse apparently in 
motion The pictures were at fiist drawn by hand, but photo- 
graphy was afterwards applied to their pioduction E Muy- 
bridge about 1877 obtained successive pictures of a running 
horse by employing a row of cameras, the shutters of which 
were opened and closed electrically by the passage of the horse 
m front of them, and m 1883 L J Marty of Pans established 
a studio for investigating the motion of animals by similar 
photographic methods 

The modern cinematograph was rendered possible by the 
invention of the celluloid roll film (employed by Marey m 1890), 
on which the serial pictures are impressed by instantaneous 
photography, a long sensitized film being moved across the focal 
plane of a camera and exposed intermittently In one apparatus 
for making the exposures a cam jerks the film across the field 
once for each picture, the slack being gathered m on a drum 
at a constant rate In another four lenses are rotated so as to 
give four images for each rotation, the film travelling so as to 
present a new portion m the field as each lens comes in place 
bixteen to fifty pictures may be taken per second The films 
are developed on large drums, within which a ruby electric 
light may lx; fixed to enable the process to be watched A 
positive IS made from tiie negative thus obtained, and is passed 
through an optical lantern, the images being thus successively 
projected through an objective lens upon a distant screen 
For an hour’s exhibition «;o,ooo to 165,000 pictures are needed 
lo regulate the feed in the lantern a hole is punched m the film 
lor each picture These holes must be (xtremely accurate m 
position , when they wear the leed becomes irregular, and the 
picture dances or vibrates m an unpleasant manner Another 
method of exhibiting cinematographic effects is to bind the 
pictures togetlier m book form by one edge, and then release 
them from the other in rapid succession by means of the thumb 
or some mechanical device as the book is bent backwards In 
this case the subject is viewed, not by projection, but directly, 
either with the unaided eye or through a magnifying glass 

Cinematograph films produced by ordinary photographic 
processes, being in black and white only, fail to reproduce the 
colouring of the sobjeets they represent To some extent this 
defect has been remedied by painting them by hand, but this 
method is too expensive for general adoption, and moreover 
does not yield very satisfactory results Attempts to adapt 
three-colour photography, by using simultaneously three films, 
each with a source of light of appropriate colour, and combining 
the three images on the screen, have to overcome great difficulties 
in regard to maintenance of register, because very minute errors 
of adjustment between the pictures on the films are magnified 
to an intolerable extent by projection In a process devised by 
G A Smith, the results of which were exhibited at the Society 
of Arts, I ondon, in December 1908, the number of colour records 
was reduced to two The films were specially treated to increase 
their sensitiveness to red The photographs were taken through 
two colour filters alternately interposed in front of the film , 
both admitted white and yellow, but one, of red, was in addition 
specially concerned with the orange and red of the subject, ami 
the other, of blue-green, with the green, blue-green, blue and 
violet Tlie camera was arranged to take not less than 16 
pictures a second through each filter, or 32 a second m all The 
positive transparency made from the negative thus obtained 
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was used in a lantern so arranged that beams of red (composed 
of crimson and yellow) and of green (composed of yellow and 
blue) issued from the lens alternately, the mechanism presenting 
the pictures made with the red filter to the red beam and those 
made with the green filter to the green beam A supplementary 
shutter was provided to introduce violet and blue, to compensate 
for the deficiency in those colours caused by the necessity of 
cutting them out in the camera owing to the over-sensitiveness 
of the film to them, and the result was that the successive pic- 
tures, blending on the screen by persistence of vision, gave a 
reproduction of the scene photographed in colours which were 
sensibly the same as those of the original 

The cinematograph enables “ liv ing ” or “ animated pictures ” 
of such subjert-. as an army on the march, or an express train 
at full speed, to be presented with marvellous di'-tmctness 
and completeness of detail Machines of this kind nave been 
devised m enormous numbers and used for purposes of amuse- 
ment under names (bioscope, biograph, kmttoscooc, mutograph, 
&c ) formed chiefly from combinations of Greek and Latin words 
for life, mov ement, change, &t , with suffixes taken from such 
words as trKOTrtiv, to see, ypdfpeiv, to depict, they have also 
been combined with phonographic apparatus, so that, for 
example, the music of a dance and the motions ot the dancer 
are simultaneously reproduced to ear and eye But when they 
are used in public places of entertainment, owing to the extreme 
inflammability of the cellu’oid film and its employment in close 
proximity to a powerful source of light and heat, such as is 
required if the pictures are to show brightl) on the screen, 
precautions must be taken to prevent, as far as possible the lu at 
rays from reaching it, and effective means must be provided 
to extinguish it should it take fire The production of films 
composed of non-inflammable material has also engaged the 
attention of inventors 

Slc II V Ilopwood, ^ tiing Piilutes (London, 1899), containing 
a bibliography and a digest of the British patents, which is supple 
mented m the Optician, vol xviii p 85, Lugdne Trutit, La Photo 
guiphte antmle (1899), which cont iins i list of the Trench patents 
For the camera see dso I’lioxoc r \i ti i 4 . pparatus 

CINERARIA The garden plants of this name have originated 
from a species of Senecio, 6 crueiiius (nat ord Compositae), a 
native of the Canary Isles, mtroduced to the royal gardens at 
Kew m 1777 It was known originally as C tnerana cruenta, 
but the genus Cineraria is now restricted to a group of South 
African species, and the Canary Island species has been trans- 
ferred to the 1 irge and widespread genus Senecto Cinviaiias can 
be raised freely from seeds For spring flowering m Lngland the 
•leeds are sown in April or May in well-drained pots or pans, in 
soil of three parts loam to two parts leaf-mould, with one-sixth 
sand , cover the seed thinly with fine soil, and press the surface 
firm When the seedlings are large enough to Ivindlc, prick them 
out in pans or pots of similar soil, and when more aelvanced pot 
them singly in 4-in pots, using soil a trifle less sandy Ihey 
should be grown m shallow frames facing the north, and, if so 
situated that the sun shines upon the plants in the middle of the 
day, they must be slightly slmded , giv e plenty of air, and never 
allow them to get dry When well established with roots, shift 
them into 6-in pots, which should be liberally supplied with 
manure water as they get filled with roots In winter remove 
to a pit or house, where a little htat can be supplied whenever 
there is a risk of their getting frozen rhe> should stand on a 
moist bottom, but must not be subjected to cold draughts 
When the flowering stems appear, give manure water at every 
alternate watering beeds sown in March, and grown on in this 
way, will be in bloom by C hnstmas if kept in a temperature of 
from 40® to 45° at night, with a little more wannth m the day , 
and those sown in April and Mav will succeed them during the 
early spring months, the latter set of plants being subjected to a 
temperature of 38° or 40° during the mght If grown much 
warmer than this, the Cineraria maggot will make its appearance 
m the leaves, tunnelling its way between the upper and lower 
surfaces and making whitish irregular markings all over Such 
affected leaves must be picked off and burned Green fly is a 


great pest on young plants, and can only be kept down by 
fumigating or vaporizing the houses, and syringing with a solu- 
tion of quassia chips, soft soap and tobacco 

CINGOU (anc Cingulum), a town of the Marches, Italy, in the 
province of Macerata, about 14 m N W direct, and 17 m by 
road, from the town of Maccri a Pop (1901) 13,3s 7 The 
Gothic church of b Fsuoeranzio contains mteresting works of 
art Ihe town occupies the site of the ancient Cingulum, a 
town of Picenum, founded and strongly fortified by Caesar’s 
lieutenant 1 Labienus (probably on the siti of an earlier village) 
in 63 B c at his own expense Its lofty position (2300 ft ) made 
It of some importance in the civil wars, but otherwise little is 
heard of it Under the empire it was a muntciptum 

CINNA, a Roman patrician family of the gens Cornelia The 
most prominent member was Lucies (ornfihs Cinna, a 
supporter of Marius m his contest with bulla After serving in 
the wai with the Mrrsi as praetorian legate, he was elected 
consul in 87 B c Breaking the oath he had sworn to Sulla that 
he would not attempt any revolution m the state, Cmna allied 
himself with Manus, raised an army of Italians, and took posses- 
sion of the city Soon after his triumphant cntiy and the 
massacre of the friends of Sulla, by which he had satisfied his 
vengeame, Manus died L Valerius 1 laccus became Cinna’s 
colleague, and on the murder of hlaccus, (n Papirius Carbo 
In 84, however, C mna, who was still consul, was forced to adv ance 
against Sulla , but while embarking his troops to meet him m 
Ihessaly, he was killed in a mutiny Ills daughter Cornelia was 
the wife ofJuliusCaesai, the dictator , but his son, L (ornfiiis 
Cinna, praetor in 44 n c , nevertheless sided with the murderers 
of Cac vr and pmbluh extolled iheir 'cUon 

The hero of Corneille s tragedy Cinna (1640) was Cn Cornelius 
Cinna, surnamed Magnus (after his maternal grandfather 
Pompey), who was magnanimously pariloned by Augustus for 
conspiring igainst him 

CINNA, GAIUS HELVIUS, Roman poet of the later Ciceronian 
age Practieallv nothing is known of his life except that he was 
the friend of Catullus, whom he accompanied to Bithynia m the 
suite of the prietor Memmius The circumstances of his death 
hav e given rise to some discussion Suetonius, Valerius Maximus, 
Appian and Dio Cassius all state tliat, at Caesar’s funeral, a 
certain Helvius Cinna was killed by mistake for Cornelius Cmna, 
the conspirator The last three writers mentioned above add 
that he was a tribune of the piopk, whik Plutarch, referring to 
the affair, gives the further information that the ( inna who 
was kilUd bv the mob was a poet Ihis points to the identity 
of Helvius Cmna the tribune with IIclvius Cmna the poet 
The chief objection to this view is based upon two lines m the 
9th eclogue of \ irgil, supposed to have been wiittcn 41 or 40 b r 
Here reference is m ide to a certain C mna, a poet of such import- 
ance that Virgil deprecates comparison with him , it is argued 
that the manner m which this Cinna, who could hardlv have been 
anv one but Helvius Cmna, is spoken of implies that he was 
then alive , if so, he tould not have been killed m 44 But such 
an interpretation of the Virgilian pass.igc is by no means 
absolutely necessary , the terms used do not preclude a reference 
to a contemporarv no longer alive It has been siiggtsted that 
it was really Cornelius, not Helvius Cmna, who was slam at 
Caesar’s funeral, but this is not borne out by the authorities 
Cmna s chief work w as a mythological epic poem called Smyrna, 
the subject of which was the initstuous love of Smyrna (or 
Myrrha) for her father Cmyras, treated aftci the manner of the 
Alexandrian poets It is said to have taken nine yc^rs to finish 
A Propempticon Pollionis, a send-off to [Asinuis] Pollio, is also 
attributed to him In both these poems, the language of which 
was so obscure that they required special commentaries, his 
model appears to have been Parthtnius of Nicaea 

Sec A Wcichert, Poetarum Latinovum \ Uae (i8^o) , L Mullers 
edition of Catullus (1870), where the remains of Cmna s poems ire 
printed, A Kiessling, " De C Helvio Cmna Poeta ’ m Commen- 
tationes Philologtcar tn honorem 7 Mommsen (1878) O Ribbeck, 
Geschtihte der ri mtschen Dtchtung 1 (1887), Teuffel-Schwabe, //«/ 
of Roman I It (Eng tr 213,2-5), Plessis, Porfsttf latine (igog) 
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CINNABAR (Ger Ztnnober), sometimes written cmnabarite, 
a name applied to red mercunc sulphide (HgS), or native 
vermilion, the common ore of mercury The name comes from 
the Greek Kiwafiapi, used by Theophrastus, and probably 
applied to several distinct substances Cinnabar is generally 
found m a massive, granular or earthy form, of bright red colour, 
but it occasionally occurs in crystals, with a metallic adamantine 
lustre Ihe crystals belong to the hexagonal system, and are 
generally of rhombohedral habit, sometimes twmned Cmnabar 
presents remarkable resemblance to quartz m its symmetry and 
optical characters Like quartz it exhibits circular polarization, 
and A Des Cloizeaux showed that it possessed fifteen times the 
rotatory power of quartz (see Polarization of Light) Cmnabar 
has higher refractive power than any other known mmeral, its 
mean index for i>odium light being 3 02, whilst the index for 
diamond — a substance of remarkable refraction — is only 2 42 (see 
Refract ion) The hardness of cinnabar is 3, and its specific 
gravity 8 998 

Cinnabar is found in all localities which yield quicksilver, 
notably Almaden (Spam), New Almaden (California), Idria 
(Austria), Landsberg, near Ober-Moschel m the Palatinate, 
Ripa, at the foot of the Apuan Alps (Tuscany), the mountain 
Avala (Servia), Huancavelica (Peru), and the province of Kwei- 
chow in China, whence very fine crystals have been obtained 
Cinnabar is in course of deposition at the present day from the 
hot waters of Sulphur Bank, in California, and Steamboat 
Springs, Nevada 

Hepatic cmnabar is an impure variety from Idria m Camiola, 
m which the cmnabar is mixed with bituminous and earthy 
matter 

Metacmnabarite is a cubic form of mercuric sulphide, this 
compound being dimorphous 

Tor a general description of cmnibai see G F Decker s Oeologv 
of the Qincksiher Deposits of the Panfic Slope, US Gcol Suiv 
Monographs, No xni (1888) (F W R *) 

CINNAMIC ACID, or Phenylacryiic Acid, C^HgO^ or 
C^Hj CH CH coon, an acid found in the form of its benzyl 
ester m Peru and Tolu balsams, m storax and m some gum- 
benzoins It can be prepared by the reduction of phenyl propi- 
olic acid with zinc and acetic acid, by heating benzal malonic 
acid, by the condensation of ethyl acetate with benzaldehyde 
in the presence of sodium ethylate or by the so-called “ Perkin 
reaction ” , the latter being the method commonly employed 
In making the acid by this process benzaldehyde, acetic an- 
hydride and anhydrous sodium acetate are heated for some 
hours to about 180° C , the resulting product is made alkaline 
with sodium carbonate, and any excess of benzaldehyde removed 
by a current of steam The residual liquor is filtend and 
acidified with hydrochloric acid, when cinnamic acid is precipi- 
tated, CelljCHO + CHaCOONa = CgHtCH CH COONa + Hj ,0 It 
may be purified by recrystallization from hot water Consider- 
able controversy has taken place as to the course puisued by 
this reaction, but the matter has been definitely settled by the 
work of R Fittig and his pupils {Aynalen, 1883, 216, pp 100, 

1 15 , 1885, 227, pp 55, 1 19), in which It was shown that the 
aldehyde forms an addition compound with the sodium salt 
of the fatty acid, and that the acetic anhydride plays the part of 
a dehydrating agent Cinnamic acid crystallizes in needles or 
prisms, melting at 133° C , on reduction it giv es phenyl proptomc 
acid, CfiHg CHg CHg COOH Nitric acid oxidizes it to benzoic 
acid and acetic acid Potash fusion decomposes it into benzoic 
and acetic acids Being an unsaturated acid it combines directly 
with hydrochloric acid, hydrobromic acid, bromine, &c On 
nitration it gives a mixture of ortho and para nitrocinnamic 
acids, the former of which is of historical importance, as by 
conv erting it into orthonitrophenyl propiolic acid A Bacyer was 
enabled to carry out the complete synthesis of ind’go (^ w ) 
Reduction of orthonitrocinnamic acid gives orthoaminocinnamic 
acid, CrtH^(NH2)CH CH COOH, which is of theoretical import- 
ance, as it readily gives a quinoline derivative An isomer of 
cinnamic acid known as allo-annamic acid is also known 

For the oxv-cmnamic acids see Coumarin 
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CINNAMON, the inner bark of Ctnnamomum zeylantcum, a 
small evergreen tree belonging to the natural order I^auraceae, 
native to Ceylon The leaves are large, ovate-oblong in shape, 
and the flowers, which are arranged in panicles, ha\ e a greenish 
colour and a rather disagreeable odour Cinnamon has been 
known from remote antiquity, and it was so highly prized among 
ancient nations that it was regarded as a present fit for monarchs 
and other great potentates It is mentioned in Exod xxx 23, 
where Moses is commanded to use both sweet cinnamon {Ktnna- 
mon) and cassia, and it is alluded to by Herodotus under the 
name KtvvdfjKofiov, and by other classical writers The tree is 
grown at Tellicherry, 111 Java, the West Indies, Brazil and Egypt, 
but the produce of none of these places approaches in quality 
that grown in Ceylon Ceylon cinnamon of fine quality is a very 
thin smooth bark, with a hght-yellowish brown colour, a highly 
fragrant odour, and a peculiarly sweet, warm and pleasing 
aromatic taste Its flavour is due to an aromatic oil which it 
contains to the extent of from o 5 to i % This essential oil, 
as an article of commerce, is prepared by roughly pounding the 
bark, macerating it in sea-water, and then quickly distilling the 
whole It is of a golden-yellow colour, with the peculiar odour 
of cinnamon and a very hot aromatic taste It consists essenti- 
ally of cinnamic aldehyde, and by the absorption of oxygen as 
It becomes old it darkens in colour and develops resinous com- 
pounds Cinnamon is principally employed in cookery as a 
condiment and flavouring material, being largely used in the 
preparation of some kinds of chocolate and liqueurs In medicine 
It acts like other volatile oils and has a reputation as a cuie for 
colds Being a much more costly spue than cassia, that corr- 
parativelv harsh-flavoured substance is frequently substituted 
for or added to it The two barks when whole are easily enough 
distinguished, and their microscopical characters are also quite 
distinct When powdered bark is treated with tincture of iodine, 
little effect IS visible in the case of pure cinnamon of good quality, 
but when cassia is present a deep-blue tint is produced, the 
intensity of the coloration depending on the proportion of the 
cassia 

CINNAMON-STONE, a variety of garnet, belonging to th( 
lime-alumina type, known also as essonite or hessonite, from 
the Gr 'tja-a-wv, “ inferior,” in allusion to its being less hard and 
less dense than most other garnet It has a characteristic red 
colour, inclining to orange, much like that of hyacinth or 
jacinth Indeed it was shown many years ago, by Sir A II 
( hurch, that many gems, cspcciallv engraved stones, commonK 
regarded as hyacinth, were really cinnamon-stone The difference 
is readily detected by the specific gravity, that of hessonite being 
3 64 to 3 60, whilst that of hyacinth (zircon) is about 4 6 
Hessonite is rather a '■oft stone, its hardness being about that of 
quartz or 7, whilst the hardness of most garnet reaches 7 5 
Cinnamon-stone comes chiefly from Ceylon, where it is found 
generally as pebbles, though its occurrence in its native matrix 
IS not unknown 

CINNAMUS [Kinnamos], JOHN, Byzantine historian flourished 
in the second half of the 12th century He was imperial secretary 
(probably in this case a post connected with the military ad- 
ministration) to Manuel I Comnenus (1143-1180), whom he 
accompanied on his campaigns in Europe and Asia Minor He 
appears to have outlived Andronicus J , who died in 1185 
Cmnamus was the author of a history of the period 1 118-1176, 
which thus continues the Alexiad of Anna Comnena, and em- 
braces the reigns of John II and Manuel I , down to the un- 
successful campaign of the latter against the Turks, which ended 
with the disastrous battle of Mynokephalon and the rout of 
the Byzantine army Cmnamus was probably an eye-wdness 
of the events of the last ten years which he describes T he work 
breaks off abruptly , originally it no doubt went down to the 
death of Manuel, and there are indications that, even in its 
present form, it is an abndgment ^ The text is in a very corrupt 
state The author’s hero is Manuel , he is strongly impressed 
with the superiority of the East to the West, and is a de- 
termined opponent of the pretensions of the papacy But he 
cannot be reproached with undue bias , he writes with the 
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straightforwardness of a soldier, and is not ashamed on occasion 
to confess his ignorance The matter is well arranged, the st> It 
(modelled on that of Xenophon) simple, and on the whole free 
from the usual florid bombast of the Byzantine writers 

FdtUo pnnceps, C Tolhus (1652) , m Bonn Corpus Scrtptorum 
Htsi Dyz , by A Mcineke (1836), with du Cangt's valuable notes , 
Migne, Patrologta Oraeca, cxxxiii , see also C Neumann, Grtechtsche 
Geschichlsschreiber %m la Jahrhundert (1888) , 11 von Kap-Hcrr, 
Die abendlandtsche Pohttk Kaiser Manuels (1881) , C Krumbacher, 
Geschichte der byzantinischen Litter atur (1897) 

CINNOLIN, CgH„N„ a compound isomeric with phthalazine, 
prepared by boiling dihydrocmnolin dissolved in benzene with 
freshly precipitated mercuric oxide Ihe solution is filtered 
and the hydrochloride of the base precipitated by alcoholic 
hydrochloric acid , the free base is obtained as an oil by adding 
caustic soda It may be obtained m white silky needles, melting 
at 24-21;° C and containing a molecule of ether of crystallization 
by cooling the oil dissolved in ether The free base melts at 
39° ( It IS a strong base, forming stable salts with mineral 
acids, and is easily soluble in water and m the ordinary organic 
solvents It has a txste resembling that of chloral hydrate, 
and lea\cs a sharp irritation for some time on the tongue, it is 
also \erv poisonous (M Busch and A Rast, Benchte, 1897, 30, 
p f;2i) ( innolin derivatives are obtained from oxvcinnolin 

carboxylic acid, which is formed by digesting orthophenyl 
propiohc acid diazo chloride with water Oxycmnolin car- 
boxylic acid on heating gives oxycmnolin, melting at 225°, 
which with phosphorus pentachlonde gives chlorcinnolm This 
substance is reduced by iron filings and sulphuric acid to di- 
hydrocinnolin 

The relations of these compounds arc here shown — 
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CINO DA PISTOIA (1270-1336), Italian poet and jurist, 
whose full name was Guittoncino de’ Sinibaldi, was born in 
Pistoia, of a noble family He studied law at Bologna under 
Dinus Muggelanus (Dino de Rossonis d 1303) and Franciscus 
Accursius, and in 1307 is understood to have been assessor of 
civil causes m his native city In that year, however, Pistoia 
was disturbed by the Guelph and Ghibelline feud The Ghibel- 
lints, who had for some time been the stronger party, being 
worsted by the Guelphs, Cino, a prominent member of the former 
faction, had to quit his oftice and the city of his birth Pitecchio, 
a stronghold on the frontiers of Lombardy, was yet in the hands 
of Filippo Vergiolesi, chief of the Pistoian Ghibellines , Sclvaggia, 
his daughter, was beloved by Cino (who was probably' already 
the husband of Margherita degli TJnghi) , and to Pitecchio did 
the lawyer-poet betake himself It is uncertain how long he 
remained at the fortress , it is certain, however, that he was not 
with the Vergiolesi at the time of Sclvaggia’s death, which 
happened three years afterwards (1310), at the Monte della 
Sambuca, in the Apennines, whither the Ghibellines had been 
compelled to shift their camp He visited his mistress s grave 
on his way to Rome, after some time spent in travel in France 
and elsewhere, and to this visit is owing his finest sonnet At 
Rome Cino held office under Louis of Savoy, sent thither by 
the Ghibelline leader Henry of Luxemburg, who was crowned 
emperor of the Romans in 1312 In 1313, however, the emperor 
died, and the Ghibellines lost their last hope Cino appiears to 
have thrown up his party, and to have returned to Pistoia 
1 hereafter he devoted himself to law and letters After filling 
several high judicial offices, a doctor of civil law of Bologna in 
his forty-fourth year, he lectured and taught from the professor’s 
chair at the universities of Treviso, Siena, Florence and Perugia 
in succession , his reputation and success were great, his judicial 
experience enabling him to travel out of the routine of the schools 
In literature he continued in some sort the tradition of Dante 
during the interval dividing that great poet from his successor 
Petrarch The latter, besides celebrating Cino in an obituary 


sonnet, has coupled him and his Selvaggia with Dante and 
Beatrice in the fourth capttolo of his Trtonfi d' Amore 

Cino, the master of Bartolus, and of Joannes Andreae the 
celebrated canonist, was long famed as a jurist His commentary 
on the statutes of Pistoia, written within two years, is said to 
have great merit , while that on the code {I eciura C tno Pistoia 
super codice, Pavia, 1483, Lyons, 1526) is considered by Savigny 
to exhibit more practical intelligence and more originalitv of 
thought than are found in any commentary on Roman law since 
the time of Accursius As a poet he also distinguished himself 
greatly He was the friend and correspondent of Dante s later 
years, and possibly of his earlier also, and was certainly, with 
Guido Cavalcanti and Durante da Maiano, one of those who 
replied to the famous sonnet A ciascun’ alma presa e gentil core 
of the Vtia Nuova In the treatise De Vulgan Eloquio Dante 
refers to him as one of “ those who have most sweetly and subtlv 
written poems m modern Italian,” but his works, printed at 
Rome in 1559, do not altogether justify the praise Strained and 
rhetorical as many of his outcries are, however, Cino is not 
without moments of true passion and fine natural eloquence 
Of these qualities the sonnet in memorv of Selvaggia, lo 
fut in stiir alto e in sul beato monte, and the canzone to Dante, 
Avegnache dt omaggto pm per tempo, are interesting examples 

Ihe text book for English reach rs is D G Rossetti s Farly Italian 
Poets, wherein, will be found not only a memoir of Cmo da Pistoia, 
but also some admirably translated specimens of his verse — the 
whole wrought into significant connexion with that friendship of 
Cinos which is perhaps the most interesting fact about him bee 
also Ciampi, Vita e poeste dt messer Cino da Pistota (Pisa, 1813) 

CINQ-MARS, HENRI COIFFIER RUZ£ D’EFFIAT, Marquis 
DE (1620-1642), Prcnch courtier, was the second son of Antoine 
Coiffier Ruzi, manpiis d’Fffiat, marshal of France (1381-1632), 
and was introduced to the court of Louis XIII by Richelieu, 
who had lictn a friend of his father and who hoped he would 
counteract the influence of the queen’s favourite Mile de 
Ilautefort Owing to his handsome appearance and agreeable 
manners he soon became a favourite of the king, and was made 
successively master of the wardrobe and master of the horse 
\fter distinguishing himself at the siege of Arris m 1640, tinq- 
Mars wished for a high military command, but RKhelicu opposed 
his pretensions and the favourite talked rashlv about over- 
throwing the minister He was probably connected with the 
abortive rising of the count of Soissons in i6ji , however that 
may be, in the following year he formed a conspiracy with the 
duke of Bouillon and others to overthrow Richelieu This plot 
was under the nominal leadership of the king s brother Gaston 
of Orleans The plans of the conspirators were aided by the 
illness of Richeluu and his absence from the king, and at the 
siege of Narbonne Cinq-Mars almost induced Louis to agree to 
banish his minister Richelieu, however, recovered, became 
acquainted with the attempt of Cinq-Mars to obtain assistance 
from Spam, and hid the proofs of his treason before the king, 
who ordered his arrest C inq-Mars was brought to trial, admitted 
his guilt, and was condemned to death He was executed at 
Lyons on the 12th of September 1642 It is possible that 
( mq-Mars was urged to engage in this conspiracy by his affection 
for Louise Mane de Gonzaga (1612-1667), afterwards queen of 
Poland, who was a prominent figure at the court of Louis XIII , 
and this tradition forms part of the plot of Alfred de Vigny’s 
novel Ctnq-Mars 

See Lc P Griffct, Hisloire de Louts XIII , A Bazin Hi<^tone de 
Louis XIII (1846), L D Astarac de Frontrulhs Relations des 
choses parttcultires de la cour pendant la faieur di 1 / de C tnq Mars 

CINQUE CENTO (Italian for fiye hundred , short for 1500), in 
architecture, the style which became prevalent m Italy in the 
century following 1500, now usually called " 16th-century work ’ 
It was the result of the revival of classic architecture known as 
Renaissance, but the change had commenced already a century 
earlier, m the works of Ghiberti and Donatello m sculpture, 
and of Brunelleschi and Alberti in architecture 

CINQUE PORTS, the name of an ancient jurisdiction in the 
south of England, which is still maintained with considerable 
modifications and diminished authority As the name implies. 
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the ports originally constituting the body were only five m 
number — Hastings, Romney, Hythe, Dover and Sandwich , 
but to these were afterwards added the “ ancient towns ” of 
Wmchelsea and Rye with the same privileges, and a good many 
other places, both corporate and non-corporate, which, with 
the title of limb or member, held a subordinate position To 
Hastings were attached the corporate members of Pevcnsey 
and Seaford, and the non-corporate members of Bulvarhythe, 
Petit Iham (Yham or Higham), Hydney, Bekesbourn, Northeye 
and Grenche or Grange , to Romney, Lydd and Old Romney, 
Dengcmarsh, Orwaldstone, and Bromehill or Promchill , to 
Dover, Folkestone and Faversham, and Margate, St John’s, 
Goresend (now Birchington), Birchington Wood (now Wood- 
church), St Peter’s, Kingsdown and Ringwould , to Sandwich, 
Fordwich and Deal, and Walmer, Ramsgate, Reculver, Stonor 
(Fstanor), Sarre (or Serre) and 13 rightlingsea (m Essex) To 
Rye was attached the corporate member of fenterden, and to 
Hythe the non-corporate member of West Hythe The juris- 
diction thus extends along the coast from Seaford m Sussex 
to Birchington near Margate m Kent , and it also includes a 
number of inland districts, at a considerable distance from the 
ports with which they are connected The non-mcorporated 
members art within the municipal jurisdiction of the ports to 
which they are attached , but the corporate members are as 
free within their own liberties as the indnidual ports themselves 
The incorporation of the Cinque Ports hid its origin m the 
necessity for some means of deft nee along the southern seaboard 
of England, and in the lack of any regular navy Up to the 
reign of Henry VII they had to furnish the crown witli nearly 
all the ships and men that were needful for the state , and for 
a long time after they were required to give large assistance to 
the permanent fleet The oldest chartei now on record is one 
belonging to the 6th year of Edward I , and it refers to previous 
documents of the time of Edward the Confessor and William 
the Conqueror In return for their services the ports enjoyed 
extensive privileges From the Conquest or even earlier they 
had, besides various lesser rights — (i) exemption from tax 
and tallage , (a) soc and sac, or full cognizince of all criminal 
and civil cases within their liberties , (3) tol and team, or the 
light of receiving toll and the right of compelling the person 
m whose hands stolen property was found to name the person 
from whom he received it , (4) blodwit and flcdwit, or the right 
to punish shedders of blood and those who were seized m an 
attempt to escape from justice, (5) pillory and tumbrel, (6) 
infangentheof and outfangentheof, or power to imprison and 
execute felons , (7) mundbryce (the breaking into or violation 
of a man’s mund or property m order to erect banks or 
dikes as a defence against the sea) , (8) waives and strays, 
or the right to appropriate lost property or cattle not claimed 
within a year and a day , (9) the right to seize all flotsam, 
jetsam or ligan, or, m other words, whatever of value was cast 
ashore by the sea , (10) the privilege of being a gild with power 
to impose taxes for the common weal, and (11) the right of 
assembling m portmote or parliament at Shepway or Shepway 
Cross, a few miles west of Hythe (but afterwards at Dover), 
the parliament being empowered to make by-laws for the 
Cinque Ports, to regulate the Yarmouth fishery, to hear appeals 
from the local courts, and to give decision in all cases of trea'^on, 
sedition, illegil coming or concealment of treasure trove The 
ordinary busmess of the ports was conducted in two courts 
known respectively as the court of brotherhood and the court 
of brotherhood and guestlmg, — the former being composed of 
the may ors of the seven prmc ipal towns and a number of jurats 
and freemen from each, and the latter including in addition the 
mayors, bailiffs and other representatives of the corporate 
members The court of brotherhood was formerly called the 
brotheryeeld, brodall or brodhull , and the name guestlmg 
seems to owe its origin to the fact that the officials of the 
“ members ” were at first in the position of invited guests 
The highest office in connexion with the Cinque Ports is that 
of the lord warden, who also acts as governor of Dover Castle, 
and has a mintime jurisdiction (vtde infra) as admiral of the 
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ports His power was formerly of great extent, but he has now 
practically no important duty to exercise except that of chairman 
of the Dover harbour board The emoluments of the office are 
confined to certain msignificant admiralty droits The patronage 
attached to the office consists of the right to appomt the judge 
of the Cinque Ports admiralty court, the registrar of the Cinque 
Ports and the marshal of the court , the right of appomtmg 
salvage commissioners at each Cinque Port and the appointment 
of a deputy to act as chairman of the Dover harbour board m 
the absence of the lord warden Walmer Castle was for long 
the official residence of the lord ivarden, but has, since the 
resignation of Lord Curzon in 1903, ceased to be so used, and 
those portions of it which are of historic interest are now open 
to the public George, prince of Wales (lord warden, 1903-1907), 
was the first lord warden of royal blood since the office was held 
by George, prince of Denmark, consort of Queen Anne 

Admiralty Jtmsdiciton — The court of admiralty for the 
Cmqut Ports exercises a co-ordinate but not exclusive admiralty 
jurisdiction over persons and things found within the territory 
of the Cinque Ports ITie limits of its jurisdiction were declared 
at an mqui'.ition taken at the court of admiralty, held by the 
seaside at Dover m 1682, to extend from Shore Beacon m Essex 
to Redcliff, near Seaford, in Sussex , and with regard to salvage, 
they comprise all the sea between Seaford m Sussex to a point 
five miles off Cape Grisncz on the coast of Frincc, and the coast 
of Essex An older inquisition of 1526 is gi\ en by R G Marsden 
in his Select Picas of the Court of Admiralty, II xxx The court 
IS an ancient one The judge sits as the official and commissary 
of the lord warden, just as the judge of the high court of admiralty 
sat as the official and commissary of the lord high admiral And, 
as the office of lord warden is more ancient than the office of 
lord high admiral {The Lord Warden v king in his office of 
Admiralty, 18 ji, 2 Ilagg Admy Rep 438), it is probable that 
the Cinque Ports court is the mure ancient of the two 

The jurisdiction of the court has been, except in one matter 
of mere antiquarian curiosity, unaffected by statute It exercises 
only, therefore, such jurisdiction as the high court of admiralty 
exercised, apart from restraining statutes of 1389 and 1391 and 
enabling statutes of 1840 and 1861 Cases of collision have been 
tned in it (the “ Vivid,” i Asp Maritime Law Cases, 6oi) 
But salvage cases (the “ Clarissc,” Swabey, 129 , the ” Mane,” 
Law Rep P D 203) are the principal cases now tried It has 
no prize jurisdiction The one case in which junsdiction has 
been given to it by statute is to enforce forfeitures under the 
statute of 1538 

Dr (afterwards the Right lion Robert Joseph) Philliinorc 
succeeded his father as judge of the court from 1855 to 1875, 
being succeeded by Mr Arthur Cohen, K C As Sir R Phillimore 
was also the last judge of the high court of admiralty, from 1867 
(the date of his appointment to the high court) to 1875, the two 
offices were, probably for the first time in history, held by the 
same person Dr Phillimorc’s patent had a grant of the “ place 
or office of judge official and commissary of the court of admiralty 
of the Cinque Ports, and their members and appurtenances, 
and to be assistant to my lieutenant of Dover castle m all such 
affairs and business concerning the said court of admiralty 
wherein yourself and assistance shall be requisite and necessary ” 
Of old the court sat sometime's at Sandwich, sometimes at other 
ports But the regular place for the sitting of the court has for 
a long time been, and still is, the aisle of St James’s church, 
Dover For convenience the judge often sits at the royal courts 
of justice The office of marshal in the high court is represented 
m this court by a serjeant, who also bears a silver oar 'Ihere 
IS a registrar, as in the high court The appeal is to the king in 
council, and is heard by the judicial committee of the privy 
council The court can hear appeals from the Cinque Ports 
salvage commissioners, such appeals being final (Cinque Ports 
Act 1821) Actions may be transferred to it, and appeals made 
to It, from the county courts in all cases arising within the 
junsdiction of the Cinque Ports as defined by that act At the 
solemn installation of the lord warden the judge as the next 
pnncipal officer installs him 
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The Cinque Ports from the earliest times claimed to be exempt 
from the jurisdiction of the admiral of England Their early 
charters do not, like those of Bristol and other seaports, express 
this exemption in terms It seems to have been derived from 
the general words of the charters which preserve their liberties 
and privileges 

The lord warden’s claim to prize was raised in, but not finally 
decided by, the high court of admiralty m the “ Oostcr Ems,” 
I C Rob 284, 1783 

See S jeake, Chaners of the Cinque Ports (1728) Boys, Sandwich 
and Ctnque Ports, Knocker, Grand Court of Shepway (1862), M 
Burrows, Ctnime Ports (1805) F M Hueffer, Ctnque Ports (iQoo) 
Indues of the Great White and Black Books of the Ctnque Ports (1905) 

CINTRA, a town of central Portugal, in the district of Lisbon, 
formerly included in the province of Estramadura, 17 m 
W N W of I isbon by the Lisbon-Ca9em-Cintra railway, and 
6 m N by E of Cape da Roca, the westernmost promontory of 
the European mainland Pop (1900) 5914 Cintra is magnifi- 
cently situated on the northern slope of the Serra da Cintra, a 
rugged mountain mass, largely overgrown with pines, eucalyptus, 
cork and other forest trees, above which the principal summits 
rise in a succession of bare and jagged grey peaks , the highest 
being Cruz Alta (1772 ft), marked by an ancient stone cross, 
and commanding a wonderful view southward over Lisbon and 
the Tagus estuarv, and north-westward over the Atlantic and 
the plateau of Mafra Few European towns possess equal 
advantages of position and climate , and every educated 
Portuguese is familiar with the verses in which the beauty of 
Cintra is celebrated by Byron in Childe Harold (1812), and bv 
Camoens in the national epic Os I ustadas (1372) One of the 
highest points of the Serra is surmounted by the Palacio da Pena 
a fantastic imitation of a medieval fortress, built on the site of a 
Hiironymite convent by the prince consort Ferdinand of Saxc- 
Coburg (d 1885) , while an adjacent part of the range is occupied 
by the Castello dos Mouros, an extensive Moorish fortification, 
cont lining a small ruined mosque and a very curious set of 
ancient (istfrns The lower slopes of the Serra are covered 
with the gardens and villas of the wealthier inhabitants of 
Lisbon, who migrate hither in spring and stay until late 
autumn 

In the town itself the most conspicuous building is a 14th- 
i5th-century royal palace, partly Moorish, partly debased Gothic 
in style, and remarkable for the two immense conical chimnev s 
which rise like towers in the midst I he 18th-century Palacio 
de Seteacs, built in the French style then popular m Portugal, 
IS said to derive its name (“ Seven Ahs ”) from a sevenfold echo , 
here, on the 22nd of August 1808 was signed the convention of 
Cintra, by which the British and Portuguese allowed the french 
army to evacuate the kingdom without molestation Beside the 
road which leads for 3 J m W to the village of Collates, celebrated 
for Its wine, is the Penha Verde, an interesting country house and 
chapel, founded by Jofio de C-astro (1^00-1548), fourth viceroy 
of the Indies Dt Castro also founded the convent of Santa Cruz, 
better known as the Convento de Cortina or Cork convent, which 
stands at the western extremity of the Serra, and owes its name 
to the cork panels which formerly lined its walls Beyond the 
Penha Verde, on the Collares road, are the palace and park of 
Montserrate The palace was originally built by William 
Beckford, the novelist and traveller (1761-1844), and was 
purchased in 1856 by Sir Francis Cook, an Fnglishman who 
afterwards obtained the Portuguese title viscount of Montserrate 
The palace, which contains a valuable library, is built of pure 
white stone, in Moorish style , its walls arc elaborately sculptured 
The park, with its tropical luxuriance of vegetation and its variety 
of lake, forest and mountain scenery, is bv far the finest example 
of landscape gardening in the Iberian Peninsula, and probably 
among the finest in the world Its high-lying lawns, which 
overlook the Atlantic, are as perfect as any in England, and 
there is one ravine containing a whole wood of giant tree-ferns 
from New Zealand Other rare plants have been systematically 
collected and brought to Montserrate from all parts of the world 
by Sir Francis Cook, and afterwards by his successor, Sir 
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Frederick Cook, the second viscount Ihe Praia das Ma9as, or 
“ beach of apples,” m the centre of a rich fruit-beanng valley, 
IS a favourite sea-bathmg station, connected with Cintra by an 
extension of the electnc tramway which runs through the town 
CIPHER, or Cypher (from Arab ^tfr, void), the symbol o, 
nought, or zero , and so a name for symbolic or secret writing 
(see Cryptography), or even for shorthand {qv ), and also in 
elementary education for doing simple sums (“ ciphering ”) 
CIPPUS (Lat for a “ post ” or “ stake ’ ), in architecture, 
a low pedestal, either round or rectangular, set up by the Romans 
for various purposes such as military or mile stones, boundary 
posts, &c The inscriptions on some in tlie British Museum show 
that they were occasionally funeral memonals 
CIPRIANI, GIOVANNI BATTISTA (1727-1785), Italian pamper 
and engraver, Pistoiese by descent, was born in Florence m 1727 
His first lessons were given him by an Englishman, Ignatius 
Hcckford or Hugford, and under his seexind master, Antonio 
Domenico Gabbiam, he becime a very tltvcr draughtsman 
He was in Rome from 1750 to 1753, where he became acquainted 
with Sir William Chambers, the architect, and Joseph Wilton, 
the sculptor, whom he aicompanied to England m August 
He had already painted two pictures for the abbey of ban 
Miclule m Pclago, Pistoia, which had brought him reputation, 
and on his arrival in England he was patronized by Lord J ilncv, 
the duke of Richmond ancl other noblemen His acquaintance 
with Sir William Chambers no doubt heljied him on, for when 
Chambers designed the Albany in London for Lord Holland, 
Cipriani painted a celling for him He also painted part of a 
ceiling in Buckingham Palace, and a room with poetical subjects 
at Standlynch m Wiltshire Some of his best and most permanent 
work was, however, done at Somerset House, built b> his friend 
Chambers, upon which he lavished infinite pains He not onlv 
prepared the decorations for the interior of the north bloik, but, 
says joseph Barctti in his Guide through the Royal Aiadeniy 
(1780), ‘ the whole of the carvings m the various fronts of 
Somerset Place — excepting Bacon s bronze figures — were larved 
from finished drawings made bv Cipriani ’ 'Ihese designs 
include the five masks forming the keystones to the arches on the 
(ourtyard side of the vestibule, and the two above the doors 
leading into the wings of the north block, all of which are believ ed 
to have been carved by Nollekens The grotesque groupis 
flanking the mam doorwavs on threi sides of the quadrangle 
and the central doorwa> on the terrace appear also to hav c been 
designed bv C ipri ini I he apartments m Sir \N ilham C hambers’s 
stately pal irc that were assigned to the Ro\ d Auidem) , into 
which It moved m 1780, owed much to Cipnams graceful, if 
mannered, pentil The central panel of the library ceding was 
painted by Sir Joshu i Rej^nolds, but the four compartments 
m the coves, representing Allegor>, Fable, Nature and Historv , 
were Cipriani’s 1 hese paintings still remain at Somerset House, 
together with the emblematic painted ceding, also his work, of 
what was once the library of the Roval Societ) It was natund 
that Cipriani should thus devote himself to adorning the apart- 
ments of the academy, sinee he was an original member (1768) 
of that body, for which he designed the diploma so well engraved 
by Bartolozzi In recognition of his services in this respect the 
members presented him in 1769 with a silver cup with a com- 
memorative inscription He was much employed by the pub- 
lishers, for whom he mide drawings m pen and ink, sometimes 
coloured His friend Bartolozzi engraved most of them Draw- 
ings by him are m both the British Museum and Victoria and 
Albert Museum His best uitogr iph engrav mgs are ‘ The Death 
of Cleopatra,” after Benvenuto Cellini , “The Descent of the 
Holy Ghost, ’ after Gabbiani, and portriits for Hollis’s memoirs 
1780 He painted allegorical designs foi George HI ’s state 
coach — which is still in use — in 1782, and repaired Verno s 
paintings at Windsor and Rubens’s ceiling m the Banqueting 
House at Whitehall If his pictures were often weak, his decora- 
tive treatment of children was usually exceedingly happy Some 
of his most pleasing work was that which, directly or indirectlv , 
he executed for the decoration of furniture He designed many 
groups of nymphs and ammnt and medallion subjects to form 
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the centre of Pergolesi’s bands of ornament, and they were 
continually reproduced upon the elegant satin-wood furniture 
which was growing popular in his later days and by the end of 
the 1 8th century became a r.ige Sometimes these designs were 
inlaid in marqueterie, but most frequently they were painted 
upon the satin-wood by other hands with delightful effect, since 
in the whole range of English furniture there is nothing more 
enchanting than really good finished satin-wood pieces There 
can be little doubt that some of the beautiful furniture designed 
by the Adams was actually painted by Cipriani himself He also 
occasionally designed handles for drawers and doors Cipriani 
died at Hammersmith in 1785 and was buried at Chelsea, where 
Bartoloz7i erected a monument to his memory He had married 
an English lady, by whom he had two sons 

CIRCAR, an Indian term applied to the component parts of a 
subah or province, each of which is administered by a deputy- 
governor In English it is principally employed in the name 
of the Northern Circars, used to designate a now obsolete 
division of the Madras presidency, which consisted of a narrow 
slip of territory lying along the western side of the Bay of Bengal 
from 15° 40' to 20° 17' N lat These Northern Circars were 
five in number, Chicacole, Rajahmundry, Ellore, Kondapalli 
and Guntur, and their total arei. was about 30,000 sq m 

The district corresponds in the mam to the modern districts 
of Kistna, Godavari, Vizagapatam, Ganjam and a part of 
Ncllore It was first invaded bj^ the Mahommedans in 1471 , 
in 1541 they conquered Kondapalli, and nine years later they 
extended their conquests over all (luntur and the districts of 
Masulipatam But the invaders appear to have acquired only 
an imperfect possession of the country, as it was again wrested 
from the Hindu princes of Orissa about the year 1571, during 
the reign of Ibrahim, of the Kutb Shahi dynasty of Hyderabad 
or Golconda In 1687 the Circars were added, along with the 
empire of Hyderabad, to the extensive empire of Aurangzeb 
Salabat Jang, the son of the nizam ul mulk Asaf Jah, who was 
indebted for his elevation to the throne to the Trench East 
India Company, granted them in return for their services the 
district of Kondavid or Guntur, and soon afterwards the other 
Circars In 1759, by the conquest of the fortress of Masulipatam, 
the dominion of the maritime provinces on both sides, from the 
river Gundlakamma to the Chilka lake, was necessarily trans- 
ferred from the French to the British But the latter left them 
under the administration of the nizam, with the exception of 
the town and fortress of Masulipatam, which were retained by 
the English East India Company In 1765 I ord Clive obtained 
from the Mogul emperor Shah Alam a grant of the five Circars 
Hereupon the fort of Kondapalli was seized by the British, and 
on the 1 2th of November 1766 a treaty of alliance was signed 
with Nizam Ah by which the Company, in return for the grant 
of the Circars, undertook to maintain troops for the nizam’s 
assistance By a second treaty, signed on the ist of March 
1768, the nizam acknowledged the validity of Shah Alam’s 
grant and resigned the Circars to the Company, receiving as a 
mark of friendship an annuity of £50,000 Guntur, as the 
personal estate of the nizam’s brother Basalat Jang, was ex- 
cepted during his lifetime under both treaties He died in 1782, 
but It was not till 1788 that Guntur came under British admini- 
stration Finally, in 1823, the claims of the nizam over the 
Northern Circars were bought outright by the Company, and 
they became a British possession 

CIRCASSIA. a name formerly given to the north-western 
portion of the Caucasus, including the district between the 
mountain range and the Black Sea, and extending to the north 
of the central range as far as the river Kuban Its physical 
features are described in the article on the Russian province of 
Kuban, with which it approximately coincides I he present 
article is confined to a consideration of the ethnographical 
relations and characteristics of the people, their history being 
treated under Caucasia 

The Cherkesses or Circassians, who gave their name to this 
region, of which they were until lately the sole inhabitants, are a 
peculiar race, differing from the other tribes of the Caucasus in 


origin and language They designate themselves by the name 
of Adigheh, that of Cherkesses being a term of Russian origin 
By their long-continued struggles with the power of Russia, 
during a period of nearly forty years, they attracted the attention 
of the other nations of Europe in a high degree, and were at the 
same time an object of interest to the student of the history of 
civilization, from the strange mixture which their customs 
exhibited of chivalrous sentiment with savage customs For 
this reason it may be still worth while to give a brief summary 
of their national characteristics and manners, though these 
must now be regarded as in great measure things of the past 

In the patriarchal simplicity of their manners, the mental 
qualities with which they were endowed, the beauty of form 
and regularity of feature by which they were distinguished, they 
surpassed most of the other tribes of the Caucasus At the 
same time they were remarkable for their warlike and intrepid 
character, their independence, their hospitality to strangers, 
and that love of country which they manifested in their deter- 
mined resistance to an almost overwhelming power during the 
period of a long and desolating war The government under 
which they lived was a peculiar form of the feudal system The 
free Circassians were divided into three distinct ranks, the 
princes or psht, the nobles or uork (Tatar usden), and the peasants 
or hokotl Like the inhabitants of the other regions of the 
Caucasus, they were also divided into numerous families, tribes 
or clans, some of which were very powerful, and carried on war 
against each other with great animosity The slaves, of whom 
a large proportion were prisoners of war, were generally employed 
in the cultivation of the soil, or in the domestic service of some 
of the principal chiefs 

The will of the people was acknowledged as the supreme 
source of authority , and every free Circassian had a right to 
express his opinion in those assemblies of his tribe m which the 
questions of peace and war, almost the only subjects which 
engaged their attention, were brought under deliberation The 
princes and nobles, the leaders of the people m war and their 
rulers in peace, were only the administrators of a power which 
was delegated to them As they had no written laws, the 
administration of justice was regulated solely by custom and 
tradition, and in those tribes professing Mahommedanism by 
the precepts of the Koran The most aged and respected 
inhabitants of the various mils or villages frequently sat in 
judgment, and their decisions were received without a murmur 
by the contending parties The Circassian princes and nobles 
were professedly Mahommedans , but in their religious services 
many of the ceremonies of their former heathen and Christian 
worship were still preserved A great part of the people had 
remained faithful to the worship of their ancient gods — Shible, 
the god of thunder, of war and of justice, Tleps, the god of fire, 
and Seosseres, the god of water and of winds Although the 
Circassians are said to have possessed minds capable of the 
highest cultivation, the arts and sciences, with the exception 
of poetry and music, were completely neglected They possessed 
no written language The wisdom of their sages, the knowledge 
they had acquired, and the memory of their warlike deeds were 
preserved in verses, which were repeated from mouth to mouth 
and descended from father to son 

The education of the young Circassian was confined to riding, 
fencing, shooting, hunting, and such exercises as were calculated 
to strengthen his frame and prepare him for a life of active 
warfare The only intellectual duty of the alahk or instnictor, 
with whom the young men lived until they had completed 
their education, was that of teaching them to express their 
thoughts shortly, quickly and appropriately One of their 
marriage ceremonies was very strange The young man who 
had been approved by the parents, and had paid the stipulated 
price in money, horses, oxen, or sheep for his bride, was expected 
to come with his friends fully armed, and to carry her off by force 
from her father’s house Every free Circassian had unlimited 
right over the lives of his wife and children Although polygamy 
was allowed by the laws of the Koran, the custom of the country 
forbade it, and the Circassians were generally faithful to the 
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marriage bond The respect for superior age was earned to 
such an extent that the young brother used to rise from his seat 
when the elder entered an apartment, and was silent when he 
spoke Like all the other inhabitants of the Caucasus, the 
Circassians were distinguished for two very opposite qualities — 
the most generous hospitality and implacable vindictiveness 
Hospitality to the stranger was considered one of the mo^t 
sacred duties Whatever were lus rank in life, all the memb< rs 
of the family rose to receive him on his entrance, and conduct 
him to the principal seat in the apartment 1 he host was con- 
sidered responsible with his own life for the security of his guest, 
upon whom, even although his deadliest enemy, he would inflict 
no injury while under the protection of his roof The chief who 
had received a stranger was also bound to grant him an escort 
of horse to conduct him in safety on his journey, and confide 
him to the protection of those nobles with whom he might be on 
friendly terms The law of vengeance was no less binding on 
the Circassian The individual who had slam any member of a 
family was pursued with implacable vengeance by the relatives, 
until his crime was expiated by death The murderer might, 
indeed, secure his safety by the payment of a certain sum of 
money, or by carrying off from the house of his enemy a ne\\l> - 
born child, bringing it up as his own, and restoring it when its 
education was finished In either case, the family of the slain 
individual might discontinue the pursuit of vengeance without 
any stain upon its honour The man closely followed by his 
enemy, who, on reaching the dwelling of a woman, had merely 
touched her hand, was safe from all other pursuit so long as he 
remained under tlic protection of her roof The opinions of the 
Circassians regarding theft resembled those of the ancient 
Spartans The commission of the crime was not considered so 
disgr veefol as its discov pry , and the punishment of being 
compelled publicly to restore the stolen property to its original 
possessor, amid the derision of his tribe, was much dreaded b\ 
the Circassian who would glor)^ in a successful theft The greatest 
stain upon the Circassian character was the custom of selling 
their children, the Circassian father being always willing to 
part with his daughters, manv of whom were bought by Turkish 
merchants for the harems of istern monarchs But no degrada- 
tion was implied in this transaction, and the young women 
themselves were generally willing partners in it Herds of cattle 
and sheep constituted the chief riches of the inhabitants The 
princes and nobles, from whom the members of the various tribes 
held the land which they cultivated, were the proprietors of the 
soil The Circassians carried on little or no commerce, and the 
state of perpetual warfare m which they lived prevented them 
from cultivating any of the arts of peace 

CIRCE (Gr KipKT])^ in Greek legend, a famous sorceress, the 
daughter of Helios and the ocean nymph Perse Having 
murdered her husband, the prince of Colchis, she was expelled 
by her subjects and placed by her father on the solitary island 
of Aeaea on the coast of Italy She was able by means of drugs 
and incantations to change human beings into the foims of 
wolves or lions, and with these beings her palace was surrounded 
Here she was found by Odysseus and his companions , the 
latter she changed into swine, but the hero, protected by the herb 
moly {q V ), which he had received from Hermes, not onl> forced her 
to restore them to their original shape, but also g lined her lovt 
For a year he relinquished himself to her endearments, and 
when he determined to leave, she instructed him how to sail 
to the land of shadc-i which lay on the verge of the ocean stream, 
m order to learn his fate from the prophet Feiresias Upon his 
return she also gave him directions for avoiding the dangers of 
the journey home (Homer, Odyssey, x -xii , Hyginus, hob 
125) The Roman poets associated her with the most ancient 
traditions of I atium, and assigned her a home on the promontorv 
of Circei (Virgil, Aeneid, vii 10) The metamorphoses of Scylla 
and ot Picus, king of the Ausomans, by Circe, are narrated in 
Ovid {Metamorphoses, xiv ) 

The Myth of Kuke, by R Blown (1883), m which Circe is explained 
as a moon goddess of Babylonian origin, contains an exhaustive 
summary of facts, although many of the author s speculations mav 


be proved untinabk (ri view by H 'Bra.dXpy in Academy Januaiv 19 
1884), sec also J L Harrison, Myths oj the Odyssey, (1882 
C Sccliger m W H Roscher s Lexxhon der Mythvhgie 

CIRCEIUS MONS (mod Monte Ctrceo), an isolatid promontory 
on the S VV coast of Italy, about 80 m S E of Rome It is a 
ridge of limestone about 3J m long by i m wide at the base, 
running from E to VV and surrounded by the sea on all sides 
except the N The land to the N of it is 53 ft above sea-level, 
while the summit of the promontory is 1775 origin of 

the name is uncertain it has naturally been connected w ith the 
legend of Girce, and Victor Berard (in Les Phenicitns el I Odyssec, 
11 261 seq ) maintains in support of the identification that Aiat?;, 
the Greek name for the island of ( irce, is a faithful transliteration 
of a Semitic name, meaning “ island of the hawk,” of which 
v^u-os KipKijs IS the translation The difliculty has been raised, 
especially by geologists, that the promontorv ceased to be an 
island at a period considerably before the time of Homer , but 
Procopius very truly remarked that the promontory has all the 
appearance of an island until one is actually upon it L pon the 
L end of the ridge of the promontorv are the remains of an 
enceinte, forming roughly a recbinglc of about 200 by 100 ^ ds 
of very fine polvgonal work, on the outside, the blocks being 
very carefully cut and jointed and right ingles being intention- 
ally avoided 1 he wall stands almost entirely free, as at Arpinum 
— polygonal walls in Italy are as a rule embanking walls — and 
increases considerably in thickness as it descends Ihe blocks 
of the inner fate are much less carefully worked both here and at 
Arpinum It seems to have been an acropolis, and contains no 
traces of buildings, except for a subterranean cistern, circular, 
with a beehive roof of conxergmg blocks The modern \ilhgc 
of S Felice Circeo seems to occupy the site of the am lent town, 
the citadel of which stood on the mountain top for its medieaal 
walls rest upon ancient walls of Cyclopean w'ork of less careful 
construction than those of the citadel, and enclosing an area of 
200 by 150 yds 

Circti was founded as a Roman colony at an early date — 
according to some authorities in the time of 1 arqumius Superbus, 
but more probably about 390 b c The existence of a previous 
population, however, is very likely indicated by the revolt of 
Circei in the middle of the 4th century b c , so that it is doubtful 
whether the walls described are to be attributed to the Romans 
or the earlier \ olscian inhabitants At the end of the republic, 
however, or at latest at the beginning of the imperial period, 
the city of Circci was no longer at the F end of the promontory , 
but on the E shores of the Lago di Paola (a lagoon — now a 
considerable fishery — separated from the sea by a line of 
sandhills and connected with it bv a channel of Roman date 
Strabo speaks of it as a small harbour) one mile N of the W 
end of the promontory Here are the remains of a Roman town, 
belonging to the 1st and 2nd centuries, extending over an area 
of some 600 by 500 yards, and consisting of fine buildings along 
the lagoons, including a large open pt'^ctna or basin, surrounded 
by a double portico, while farther inland are several very large 
and well-preserved water-rcscrvoirs, supjilied by an aqueduct 
of which traces mav still be seen An inscription speaks of an 
amphitheatre, of which no remains arc visible Ihe transference 
of the city did not, however, mean the abandonment of the F 
end of the promontory, on which stand the remains of several 
very large villas \n inscription, indeed, cut in the rock near 
S Felice, speaks of this part of the promuntunum I encris (the 
onlv case of the use of this name) as belonging to the citv of 
Circei On the S and N sides of the promontorv' there are 
comparatively few buildings, while at the W end there is a 
sheer precipice to the sea Ihe town only acquired municipal 
rights after the Social \\ ar, and was a place of little importance , 
except as a seaside resort I* or its villas Cicero compares it 
with ^ntium, and probably both Tiberius and Domitian possessed 
residences there Ihe beetroot and oysters of Circei had a 
certain reputation Ihe view from the highest summit of the 
promontory (which is occupied by rums of a platform attributed 
with great probability to a temple of \ onus or Circe) is of re- 
markable beauty, the whole mountain is covered with fragrant 
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shrubs From any point in the Pompiine Marshes or on the 
coast-lme of I-atium the Circeian promontory dominates the 
landscape m the most remarkable way 

See T Ashby, “ Monte Circeo, ' m Melanges de I’fctde fran^tst de 
Rome, -Kw {1905) 157 stq, (T As) 

CIRCLE (from the I at etradus, the diminutive of circus, a 
ring , the cognate Gr word is ki/jkos, generally used m the form 
KpiKos), a plane curve definable as the locus of a point which 
moves so that its distance from a fixed point is constant 
The form of a circle is familiar to all , and we proceed to define 
certain lines, points, &c , which constantly occur in studying 
Its geometry The fixed point in the preceding definition is 
termed the “ centre ” (C m fig i) , the constant distance, eg 
CG, the " radius ” The curve itself is sometimes termed the 
“ Circumference ” Any line through the centre and terminated 
at both extremities by the curve, eg AB, is a “diameter”, 
any other line similarly terminated, eg hh, a “ chord ” Any 
line drawn from an external pomt to cut the circle in two points, 
eg DEF, IS termed a “ secant ” , if it touches the circle, eg 
DG, It IS a “ tangent ” Any portion of the circumference 
termmated by two points, e g AD (fig 2), is termed an “ arc ” , 
and the plane figure enclosed by a chord and arc, e g ABD, is 

termed a “ segment ” , 
if the chord be a dia- 
meter, the segment 
IS termed a “ semi- 
circle ” The figure 
mcluded by two radii 
and an arc is a 
“ sector,” e g ECF 
(fig 2) “ Concentric 

circles ” are, as the 
name obviously 
shows, circles having 
the sime centre, the 
figure enclosed by the 
circumferences of two 
concentric circles is 
an “annulus ” (fig 3), 
and of two non-con- 
centnc circles a “ lune,” the shaded portions in fig 4 , the 
clear figure is sometimes termed a “ lens ” 

The cnxJe was undoubtedly known to the early civilizations. 
Its simplicity speaally recommending it as an object for study 
Fuclid defines it (Book I def 15) as a “ plane figure enclosed 
by one line, all the straight lines drawn to which from one pomt 
within the figure are equal to one another ” In the succeeding 
three definitions the centre, diameter and the semicircle are 
defined, while the third postulate of the same book demands 
the possibility of desciibing a circle for every “ centre ” and 
“ distance ” Having employed the circle for the construction 
and demonstration of several propositions m Books I and II 
Euclid devotes his third book entirely to theorems and problems 
relating to the circle, and certain lines and angles, which he 
defines in introducing the propositions I he fourth book deals 
with the circle in its relations to inscribed and circumscribed 
triangles, quadrilaterals and regular polygons Reference 
should be made to the article Geometry Eudidean, for a 
detailed summarv of the Euchdean treatment, and the elementary 
properties of the circle 



Analytical Geometry of the Circle 
In the article Geometry Analytical, it is shown that the 
general equation to a circle in rectangular Cartesian co-ordinates 
IS \- + y* + 2gx + 2fy + c = o, t e in the general equation 
second degree the co-cfficients of x- and y^ are 
aatea equal, and of xy zero The co-ordinates of its centre 

are -gfe, -fjc , and its radius is (g2 + /2_^^j -phe 

equations to the chord, tangent and normal arc readily derived 
by the ordinary methods 
Consider the two circles — 

A'^-f v®-t-2^r-f-2/y + r = o, f i^y +c' = o 


Obviously these equations show that the curves intersect m 
four points, two of which lie on the intersection of the Ime, 
2 (g~g')x + 2 (/-/')y + c-c' = o, the radicxl axis, with the circles, ajid 
the other two where the lines Af’-f y*»:(Af-»-ty) (x~ty)BO (where 
t=s V- i) intersect the circles The first pair of mtersoctioas may 
be either real or imaginary , wo proceed to discuss the second pair 
The equation Ar®-f-y^=*o denotes a pair of perpendicular imaginary 
lines , it follows, therefore, that circles always intersect m two 
imaginary points at infinity along these lints, and since the terms 
t*+y* occur m the equation of every circle, it is seen that all circles 
pass through two fixed points at infinity Ihe mtro<luction of these 
lines and points constitutes a striking achievement in geometry, 
and from their association with circles they have been named 
the " circular lines ” and “ circular points ’ Other names for the 
circular lines are “ciiculars' or ‘‘isotropic lines ' bince the 
(.quition to a Circle of zero radius is t e identical with the 

circular lines, it follows that this circle consists of a real point and the 
two imaginary lines , conversely, the circular lints are both a pair 
of lines and a circle A further deduction from the principle of 
continuity follows by considering the intersections of concentric 
circles The equations to such circles may be expressed in the form 
»'* + v^=:o*, Ihese equations show that the circles touch 

where they intersect the lints i^+y^=o, t e concentric circles have 
double contact at the circular points, the chord of contact being the 
line at infinity 

In various systems of triangular co-ordinates the equations 
to circles specially related to the triangle of reference assume 
comparatively simple forms , consequently they provide elegant 
algebraical demonstrations of properties concerning a triangle 
and the circles intimately associated with its geometry In this 
article the equations to the more important circles — the circum- 
scrilied, inscribed, escribed, self-conjugate — will be given ; 
reference should be made to the article Triangle for the con- 
sideration of other circles (nine-point, Brocard, Lemoine, &c ) , 
while m the article Gfomurv Analytical, the principles of the 
different systems are discussed 

The ecjuation to the cncumcirclc assumes the simple form 
+ frya -1- c a/J = o, the centre lieing cos A , cos B, cos C The inscribed 
tittle is cos 4A cos cos with centre 7. , « 

a=/3=y while the escribed circle opposite tlu angle A ‘ 
is eos JAv'- a-E sm |Bv'/3-(- sm jC\/7 = 0) '"th itntre ^ * 

-as=j8^y The self conjug ite circle lb a* sm 2A +^sm 2B * 

+ 7* sin 2C =0, or the cquiv ilent form a cos Aa* -1- 6 cos ByS® + ccos Cy® = o, 
the ctntre being sec A, sec B, sec C 

The general equ ition to the eirelc in triJmcar co-ordmates is icadily 
deduced from th< fact th it the cirele is the only cur\t whieh mttr 
sects the line infinity m the circular points Consider tlu i qu ition 
a/3y i-bya + ca^ + {la + m^ + ny){aa + hfi + cy) = o (i) 

This obvioush represents a conic intersecting the cncle apyybya 
+ Ctt/3=:o m points on the common chords /o + m^ + «y=:o, oa + fi/S 
»-ty=:0 The line la + mp + tty is the radical axis, and since aa + b^ 
+ iy=o IS the In e mhmty, it is obvious that equation (1) represents 
i conic pissing through the ciicular points, te a cirelc If we 
compare (i) with the general equation of the second degree 
»a® + i»/S® + ttiy‘’ + 2»'^y + 2r/ya-4 2w'aft=o, it is readily seen that for 
this equation to represent a circle we must have 

- kahe = t'c® + wb"^ - zu'bc *= wa® + -Mc® - zv'ca = ub^ + va* - 2w'ab 


Anal 

eo’ordim 

natcB 


The corresponding equations m areal co-ordmates are readily 
derived by substituting Wa, yjb zjc for a, /3, y uspectivcly 

the tnlmeir equations The circumciicle is tlius seen , , 

to be + + r®vy = o, wnth centre sin2\, sin 2B, 

smzC, the inscribed circle is \/(A-cot j^A)+ cot ^B) 
f iC) = o, with centre sin A, smB, smC the 

iseribed cirele opposite the angle A es id{~x cot iA)+ ,J(y tan |B) 
+ tan JC)=o, with eentri -sin A, sm B, sin C , and the sclf- 
conjugate circle is A®cot A + y®cotB + 2®cotC = o, with centre tan A, 
tan B, tan C Since m areal co-ordmates the lino infinity is repre 
sented by the equation x-^y + z~o it is seen tliat every circle is 
of the form a®>2' + 6 ®ZAf + c®Ary+ (/ at + »iy f nz) (at + y + 2) = o Compar- 
ing this equation with ux‘^+vy^ + wz^ + 2u'yz+2v'zv + 2w'iy~o, we 
obtain as the condition for the general equation of the second degree 
to represent a circle — 

(v-ftt;- 2M')/a®=(w4-«- 2i»')/fc® = {M-i-e- 2«»')/c* 

In tangential (p, q, r) co-ordmates the inscribed circle has for its 
equation ls-a)qr i-{s-b)rp i (s -c)pq=:o, s being equal to k{a + b + c), 
an alternative form is greot ^A + r^cot jB-fjfe^cot4C = o _ 
the centre is ap-^hq + cr =0, or ^ sm A -f- <7 sm B + r sm C = o 
The esenbed circle opposite the angle A is - (s - c)rp ' 

-f-(s-A)/>y=oor -yrcot^A-i-rptan iB + prt tan iC=o, with " 
centre -ap + 6^ + 6r=o The circumcircle ia'a\/p + b,,fq-\-c^r=:^o, 
the centre being /> sm 2 A ^ sm 2B -t- r sm 2C= o fhe general 
equation to a cirele m this system of co-ordinates is deduced as 
follows If p be the riwlius and lp + mg + nr=:o the centre, we have 
/»=<fpi-h»»?i+«»’j)/(/+«n + M), in which p^, qi, is a line distant p 
from the point lp4-mq-hMr=o Malcmg this equatwm homogeneous 
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bv the relation 'S,a?(p-q) (see Geomeirv AncUvttcal, 

which 13 generallv written {ap, bq, c>’}*=4A®, we obtain 
\ap, bq, fr}“/o*=4A^{(//> + »w^ + nr)/(/ + w + M)}*, the accents being 
aroppea, and p, q, r regarded as current co-ordinates This equa- 
tion, which may be more conveniently written {ap, bq, cr}* 
= (\p + fjq + vr)^, obviously represents a circle, the centre liemg 
\p+/ju] + vr=io, and radius 2A/(\+/i + »') If wt make X=:|i=:i»=o, 
p IS infinite, and we obtain {ap, bq, cr)^-=o as the equation to tht 
circular jiomts 

Systems of Circles 

Centres and Circle of Similitude — The “ centres of similitude * 
of two circles may be defined as the intersections of the common 
tangents to the two circles, the direct common tangents giving 
rise to the “ external centre,” the transverse tangents to the 
” internal centre ” It may be readily shown that the external 
and internal centres are the points where the line joining the 
centres of the two circles is divided externally and internally in 
the ratio of their radii 

The circle on the line joining the internal and external centres 
of similitude as diameter is named the ” circle of similitude ’ 
It may be shown to be the locus of the vertex of the triangle 
which has for its base the distance between the centres of the 
circles and the ratio of the remaining sides equal to the ratio of the 
radii of the two circles 

With a system of three circles it is readil> seen that there 
are six centres of similitude, viz two for each pair of circles, 
and It may be shown that these he three bv three on four lines, 
named the “ axes of similitude ” Ihe colhnear centres are the 
three sets of one external and two internal centres, and the three 
external centres 

Coaxal C trcles — A system of circles is coaxal when the locus 
of points from which tangents to the circles are equal is a straight 
line Consider the case of two circles, and in the first place 
suppose them to intersect in two real points A and B Iher by 
Euclid 111 36 It IS seen that the line joining the points A and B is 
the locus of the intersection of equal tangents, for if P be any 
point on AB and PC and FD the tangents to the circles, then 
PA PB = PC®=*PD'^, and therefore PC = PD Furthermore it is 
seen that AB is perpendicular to the line joining the centres 
and divides it m the ratio of the squares of the radii The line 
AB IS termed the “ radical axis ” A system coaxal with the two 
given circles is readily constructed by describing circles through 
the common points on the radical axis and any third point , 
the minimum circle of the system is obviously that which has 
the common chord of intersection for diimeter, the maximum 
IS the radical axis — considered as 
a circle of infinite radius In the 
case of two non-intersecting circles 
It may be shown that the radical 
axis has the same metrical relations 
to the line of centres 

rh< ro art sovtial methods of con- 
structiuR the radical axis in this case 
One of the Simplest is L< t Paiid P 
(fig 5) be th< points of contact of 
i common tangent drop pcqien 
Fig s diculars PI , P'L', Irom P and P' 

to OO' the line joinmq; the centres, 
then the radical axis bisects LL' (at X) and is purpendieular to OO' 
lo prove this let AB, AB^ fie the tangents from an\ point on the 
line AX Then b> Euc 1 47, AB*= \ 0 *-OB'* = AX*-|-OV-OF- 
and OX*=OP»-DX*=OP* + PD 3 -DX* Therefore AB^=AX» 
- DX^-i PD 2 Similvrlv AB'»=:AX»-DX«+DP'-* Since PD = PD , 
it follows that AB— VB' 

lo construct circles coaxal with the two given circles, draw the 
tangent say \H, from X, the point where tht radical axis intersects 
the line of centres, to one of the given circles, and w ith centre X and 
I vdius XK describe a ciiclc Thtn circles having the in torse v tions of 
t ingents to this circle and the line of centres for centres, and tin 
lengths of the tangents as radii are members of the co ixal syste m 

In the case of non-mtersecting circles, it is seen that the 
minimum circles of the coaxal system are a pair of points I and F, 
where the orthogonal circle to the system intersects the line of 
centres , these points are named the “ limiting points ” In the 
case of a coaxal system having real pomts of intersection the 
limiting pomts are imaginary Analytically, the Cartesian 



equation to a coaxal system can be written m the form 
x^+y'^ + 2ax±k^=o, where a vanes from member to member, 
while A is a constant Ihe radical axis is x^o, and it may be 
shown that the length of the tangent from a point (o, h) is 
h^±k^, t e it IS mdependent of a, and therefore of any partKular 
member of the sysUm The circles intersect m real nr imaginary 
points according to the lower or upper sign of k^, and the limiting 
points are real for the upper sign and imaginary for the lower sign 

The fundamental properties of coaxal systems mav be 
summarized — 

1 The centres of circles forming a coax«al systi m arc culhnf ar , 

2 A coaxal system having real points of intersection his ima^in- 

arv limiting points 

3 A coaxal system having imaginary points of intersection has 

real limiting pomts , 

4 Every circle through the limiting pomts cuts all circl< s of the 

system orthogonally 

5 The limiting pomts are inverse points for every circle of the 

s> stem 

The theory of centres of similitude and coaxal circles affords 
elegant demonstrations of the famous problem To describe a 
circle to touch three giv^n circles Ihis problem, also termed 
the “Apollonian problem,” was demonstrattd with the aid of 
conic sections by Apollonius in his book on Contacts or Tangencies, 
geometrical solutions inv'^olv mg the conic sections were also given 
bv Adrianus Romanus, Vieta, Newton and others The earliest 
analytical solution appears to hav'e been given bv tht princess 
Elizabeth, a pupil of Descartes and daughter of Frederick V 
John Casey, professor of mathematics at the Catholic university 
of Dublin, has given elcmentarv demonstrations founded on 
the theory of similitude and coaxal circles which are reproduced 
m his Sequel to Euclid , an analvtical solution by Gergonne is 
given in Salmon’s Come Sections Here we may notice that 
there are eight circles which solve the problem 

Mensuration of the Circle 

All exact relations pertaining to the mensuration of the circle 
involve the ratio of the circumference to the diameter This 
ratio, invariably denoted bv ir, is constant for all circles, but 
it docs not admit of exact arithmetical expression, being of the 
nature of an inuimmensurable number Very early in the history 
of geometry it was known that the circumference and area of a 
cirde of raidms r could be expressed m the forms 2-irr and nr* 
The exact geometrical evaluation of the second quantity, \iz 
/rr\ which, m rcaliU, is equivalent to dctcrmming a square 
equal m area to a circle, engaged the attention of mathematicians 
for many centuries 'The history of these attempts, together 
with modern contributions to our knowledge of the value and 
lature of the number tt, is given below ( Squaring of the Circle) 

The following tabk gives the values of this constant and several 
I xprcssions mv olv mg it — 

I ] Number 

I ir 1 Ml .W 

2t 6 aSol-'u! 

It U Gb170« 

i 1 570796S 

j iT 1 M71H76 

Irr 0 785 082 

' 0 823 Visa 

0 312091 

0 2fil7814 

1 I8'>7')0 » 

0 0174V33 

0 Hhiono 

1 2712395 
0 0795778 

57 216779.V 

Useful fractional approximations are 22/7 and 35 * 5 / 1*3 

A synopsis of the leading formuU conne,,ted with the circle will 
now be given 

1 Cin/e— Data radius = a Circumference = 2ir« \rea=:ira® 

2 Arc and Sector — Data raduis = a tf = circular me isnre of 
angle subtended at centre by arc, c = chord of arc, chord of 
semi arc c^ = chord of quarter-arc 
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\iiir'b<r 

IxiRRrUhm 

0 4>)7M99 

0 7 181799 


9 (>b%014 

0 3042997 

1 (1992099 

0 19(.U99 


0 0189869 

2 2*>7o490 

0 0 >U(i28C 

1 8150H (0 

v-'t 

1 7-24^0 

0 248o,50 

I 7189988 

I 1940599 

V. 

1 464^919 

0 1857106 

I 4179888 

0 ( 2 >088b 


0 0641898 

I -614251 

5 2418774 

2 

1 1283 12 

0 0o24ool 

I 50280OI 

2^W 

0 2820948 

I4o019 1 

0 1049101 


1 *>407010 

0 0918871 1 

1 

2 9007901 

V4t 1 

0 820S505 1 

1 7926171 1 

1 7581228 

! l>K/ir 1 

1 1447299 

0 058-010 j 
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Exact formulae are — Arc = atf, where d may be given directlv, 
or indirectly by the relation c = 2a sin \Q Area of sector = 

= i radius x arc 

Approximate formulae arc -Arc = i(8r,-rl{Huygcn’s formula), 
arc = - 4or3 + 2 56C4) 

3 Segment — Data a, 0, c, c,, as m (2) A = height of segment, 
» e distance of mid point of arc from chord 

Exact formulae are — Area- - sm = cot 19 

= Jfl«- - Jr®) If h be given, we can use c* + 4A'* = 8aA, 2/1 
=c tan {9 to determine 9 

Approximate foimulac are — Arca = ^(6c + 8cj)A , =j\/(c*+|A*) A, 
= jij(7r + 3a)A, a being the true length ot the arc 

From these results the mensuration of any figure bounded by 
circular arcs and straight lines can be determined, e g the are i 
of a lime or meniscus is expressible as the difference or sum of two 
segments, and the circumference as the sum of two arcs (C E *) 

Squaring of the Circle 

The problem of finding a square equal in area to a given circle, 
like all problems, may be increased m difficulty by the imposition 
of restrictions , consequently under the designation there may 
be embraced quite a variety of geometrical problems It has 
to be noted, however, that, when the “ squaring ” of the circle 
IS especially spoken of, it is almost always tacitly assumed that 
the restrictions are those of the Euclidean geometrv 

Since the area of a circle equals that of the rectilineal triangle 
whose base has the same length as the circumference and whose 
altitude equals the radius (Archimedes, Ki'kAou fi€T/)»;<rts,prop 1), 
It follows that, if a straight line could be drawn equal m length 
to the circumference, the required square could be found by 
an ordinxry Euclidean construction, also, it is evident that, 
conversely, if a square equal in area to the circle could be obtained 
It would be possible to draw a straight line equal to the circumfer- 
ence Rectification and quadrature of the circle have thus been, 
since the time of Archimedes at least, practically identic il 
problems Again, since the circumferences of circles are pro- 
portional to their diameters — a proposition assumed to be true 
from the dawn almost of practical geometry — the rectification 
of the circle is seen to be transformable into finding the ratio of 
the circumference to the diameter This correlative numerical 
problem and the two purely geometrical problems are inseparably 
connected historically 

Probably the earliest value for the ratio was % It was so 
among the Jews (i Kings vii 2-5, 26), the Babylonians (Oppert, 
Jotirn asiatique, \ugust 1872, October 1874), the Chinese (Biot, 
Journ asiatique, June 1841), and probably also the Greeks 
Among the ancient Egyptians, as would appear from a calculation 
in the Rhmd papyrus, the number {\y, i e 3 1605, was at one 
time m use ‘ The first attempts to solve the purely geometrical 
problem appear to have been made by the Greeks (Anaxagoras, 
&c )®, one of whom, Hippocrates, doubtless raised hopes of a 
solution by his quadrature of the so-called mentscot or lime ® 

[The Greeks were m possession of several relations pertaining 
to the quadrature of the lune The following arc among the more 
interesting In fig 6, ABC is an isosceles triangle right 


D 



Fig 6 Fig 7 


angled at C, ADB is the semicircle described on AB as diameter, 
AEB the circular arc described with centre C and radius 
CA — CB It is easily shown that the areas of the lune ADBEA 
and the triangle ABC are equal In fig 7, ABC is any triangle 

* Eisenlohr, htn math Handhuch d alten Aevpter, tibers u 
erklart (Leipzig, 1877) , Rodet, Bull de la Soc Math de Frame, vi 
PP 139 149 

® H Hankel, Zur Gesch d Math tm Alterthum, &c , chap v 
(Leipzig, 1874) , M Cantor, Vorlesungen ubtr Gesch d Math 1 
(Leipzig, 1880) , Tannery, MSm de la Soc , S-c , d Bordeaux , Allman, 
in Hermathena 

® Tannery, Bull des sc math [2], x pp 213-226 


right angled at C, semicircles are described on the three sides, 
thus forming two lunes AFCDA and CGBFC The sum of the 
areas of these lunes equals the area of the triangle ABC ] 

As for Euclid, it is sufficient to recall the facts that the original 
author of prop 8 of book iv had strict proof of the ratio being 
<4, and the author of prop 15 of the ratio being >3, and to 
direct attention to the importance of book x on incommensur- 
ables and props 2 and 16 of book xii , viz that “ circles are to 
one another as the squares on their diameters ” and that “ m 
the greater of two concentric circles a regular 2«-gon can be 
inscribed which shall not meet the circumference of the less,” 
however nearly equal the circles may be 
With Archimedes (287-212 b c ) a notable advance was made 
Taking the circumference as intermediate between the perimeters 
of the inscribed and the circumscribed regular »-gons, he showed 
that, the radius of the circle being given and the perimeter of 
some particular circumscribed regular polygon obtainable, the 
perimeter of the circumscribed regular polygon of double the 
number of sides could be calculated , that the like was true cf 
the inscribed polygons , and that consequently a means was 

thus affoided of approximating to the 

circumference of the circle As a 

matter of fact, he started with a stmi- \ 

side AB of a circumscribed regular \ 

hexagon meeting the circle in B (see L__I^ 1 

fig 8), joined A and B with 0 the f 

centre, bisected the angle AOB by 

OD,so that BD became the semi-side of a circumscribed regular 
i2-gon , then as AB BO OA i ^3 - sought an ap- 
proximation to ^3 and found that AB BO >153 265 Next 
he applied his theorem * BO + OA AB OB BD to calculate 
BD , from this in turn he calculated the semi-sides of the 
circumscribed regular 24-gon, 48-gon and 96-gon, and so final !\ 
established for the circumscribed regular 96-gon that perimeter 
diameter < 3} i In a quite analogous m inner he proved for 
the inscribed regular 96-gon that perimeter diameter > 3|y i 
Ihc conclusion from these therefore was that the ratio of cir- 
cumference to diameter is < 3I and > 1 his is a most notable 

piece of work , the immature condition of arithmetic at the time 
was the only real obstacle preventing the evaluation of the ratio 
to any degree of accuracy whatever * 

No advance of any importance was made upon the achieve- 
ment of Archimedes until after the revival of learning His 
immediate successors may have used his method to attain a 
greater degree of accuracy, but there is very little evidence 
pointing m this direction Ptolemy (fl 12 7-1 51), in the Great 
Syntaxis, gives 3 141552 as the ratio®, and the Hindus 
(cad 500), who were very probably indebted to the Greeks, 
used 62832/20000, that is, the now familiar 3 1416 

It was not until the 15th century that attention in Inirope 
began to be once more directed to the subject, and after the 
resuscitation a considerable length of time elapsed liefore any 
progress was made Ihe first advance in accuracy was due to a 
certain Adrun, son of Anthony, a native of Metz (1327), and 
father of the better-known Adrian Metius of Alkmaar In 
refutation of Duchesne (Van der Eycke), he showed that the ratio 
was < 3i\Vand >3iVV> thence made the exceedingly luckv 
step of taking a mean between the two by the quite unjustifiable 
process of halving the sum of the two numerators for a new 
numerator and halving the sum of the two denominators for 
a new denominator, thus arriving at the now well-known ap- 
proximation 3 ’iVj or which, being equal to 3 1415929 , 

IS correct to the sixth fractional place ® 


* In modern trigonometrical notation, 1 + scc tan 9 i tan {9 

® Tannery, “ Sur la mesure du cercle d Archim^dc, m Mim 
Bordeaux [2], iv pp 313 339 , Mcnge, Des Archimedes Kreismessung 
(Coblenz, 1874) 

® De Morgan, m Penny Cyclop xix p 186 

’ Kern, Aryabhattiyam (I cidcn, 1874), trans by Rodet (Pans, 

1879) 

" De Morgan, art “ Quadrature of the Circle, ’ m English Cyclop 
Glaisher, Mess of Math 11 pp 119 128, m pp 27-46, de Ilaan 
Nieuw Archie f V Wish i pp 70-86,206-211 
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The next to advance the calculation was P'rancisco Vieta 
By finding the perimeter of the inscribed and that of the circum- 
scribed regular polygon of 393216 ^ 6x 2^®) sides, he proved 

that the ratio was >3 1115926535 and <3 1415926537,50 that 
Its value bee ime known (in 1579) correctly to 10 fractional places 
The theorem for angle-bisection which Vieta used was not that 
of Archimedes, but that which would now appear in the form 
I -cos 0 = 2 sin^ With Vieta, by reason of the advance in 
arithmetic, the style of treatment becomes more strictly trigono- 
metrical , indeed, the Univer sales Impeclioties, in which the 
caUuUtion occurs, would now be called plane and spluncal 
trigonometry, and the accompanving Canon tnatlmnalicm a 
table of sines, tangents and secants ^ Further, in comparing 
the labours of Archimedes and Vieta, the effect of increased 
power of symbolical expression is very noticeable Archimedes’s 
process of unending cycles of arithmetical ofxrations could at 
best have been expressed in his time by a “ rule ” in words , in 
the i6th century it could be condensed into a “ formula ” 
Accordingly, we find in Vieta a formula for the ratio of diameter 
to circumference, viz the interminate product ^ — 

Wi N/i'+Wi + 

From this point onwards, therefore, no knowledge whate^cr 
of geometry was necessary in any one who aspired to determine 
the ratio to any required degree of accuracy , the problem 
being reduced to an anthmetical computation Thus in connexion 
with the subject a genus of workers became possible who may 
bo styled “ Jr-computers or circlc-squarcrs ” — a name which, if 
It connotes anything uni omplimcntary , does so bei ause of the 
almost entirely fruitless character of their labours Passing over 
Adriaan van Roomcn (Adrianus Romanus) of Louvain, who 
published the value of the ratio correct to 15 places m his Idea 
mathemahea (1593) ® wt come to the notable computer Ludolph 
van Ceulen (cl 1610), a native of Germany, long resident in 
Holland Ills book, Van den Ctrckel (Uelft, i596),ga\c the ratio 
correct to 20 places, but he continued his calculations as long 
as he lived, and his best result was published on his tombstone 
in St Peter’s church Leiden Ihe inscription, which is not 
known to be now in existence,^ is in part as follows — 

f) n m viti sill miilto IvJiorc ciicumfLicntiac cuculi proxi- 
mam ritioiicra ad diiiiK tium invcnit scquintcrn — 
qu iiido diameter (st i 
turn ciiruli circutnfc n nti i plus est 

1846264338327950288 
<|ii iin n,o<jooooooooooooooooooooc>ooe>oe)00oooo 
< f minus 

3 l 4 i 59205358 <; 7 u 32 i 8462 O 4 n 8327 g 5 O 289 
quam joooooooooc ooooooocxionooooooooocxiooo 

This gives the ratio (orrcct to 35 places Van Cculen’s process 
was essentially identical with that of Vieta Its numerous root 
extractions amply justify a stronger expression than ‘ multo 
labore,” especially m an cpitiph In Germany the “ Ludolphische 
Zahl ” (Ludolph's number) is still a common name for the ritio 
Up to this point the credit of most that had been clone may be 
set clown to Archimedes \ new departure, however, was made 
by Willebrord Snell of Leiden 
in his Cyclometria, published 
in 1621 Ills achievement 
was a closely approximate 
geometrical solution of the 
problem of rec tihcation (see 
fig 9) ACB being a semicircle 
whose centre is 0 , and AC the arc to be rectified, he pro- 
duced AB to D, making BD equal to the radius, joined DC, 

1 Vieta, Opera math (Ltidcn, 1O4O) , Mane, Hist des sciences 
math 111 27 seq (Pans, 1884) 

- Klugcl, il/a/A orterb 11 606,607 
” Kastner, Gesch d Math 1 (( ottingcn, T7q6-i8oo) 

* But see Les DHtces de leide (I cideii, 1712) or de Ham, Mess 
of Math ill 24 26 

® For minute and lengthy detads regarding the quadrature of the 
circle in the Low Countries, see de Haan, “ Bouwstoffen voor do 
gtschiecienis, &c , m Versl en Mededeel der K A had van Wetens h 
IX , X , XI , xii (Amsterdam) , also his ‘ Notice snr quclques quad- 
rateurs, &c m Bull di btbltogi e dt stona delle si t mat e fts vii 
90 144 
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and produced it to meet the tangent at A in F , and then his 
assertion (not established by him) was that AE was nearly equal 
to the arc A( , the error being m defect For the purposes of 
the calculator a solution erring in excess was also required, and 
this Snell gave b\ slightly varying the former construction 
Instead of producing \B 
(see fig 10) so that BD was 
equal to r, he produced it 
only so far that, when the 
extremity D' was joined w ith 
C, the part D'F outside the 
circle was equal to r , in 
Other words, b\ a non-l"uclidean construction he trisected the 
angle AOC, for it is readily seen that, since FD' = PO = Or, the 
angle FOB-=JA()t This couplet of constructions is as im- 
portant from the cilculator’s point of view as it is interesting 
geometrically To compare it on this score with the fundami ntal 
proposition of \rchime(]es, the latter must be put into a fonn 
similar to Snell s AMC being an arc of a circle (see lig ii) 
whose centre is O, AC its chord, and HK the tangent drawn at 
the middle point of the arc and bounded bv 0\, 0( produced, 
then, according to Archimedes, AMC <' Ilk, but >Af In 
modern trigonometrical notation the propositions to be compared 
stand as follows — 

2 t m 

tan 1 2 sm 


> 2 Sinl^ ( Xrcliimcdt s 
3 sm 0 


^ (Snell) 

It is rcadiK shown that the latter gives the best approxima- 
tion to S , but, while the former requires for its application a 
knowledge of the trigonometrical ratios of only one angle (in 
other words, the ratios of thi sides of onlv one right-angled 
triangle), the latter requires the same for tvso angles, 0 and 




Gnenbcrgcr, using Snell’s method, calculated the ratio correct 
j to 39 frutionil places^ C lluvgens, in his De Circuit Magm- 
tudtne Inventa 1654, proved the propositions of Snell, giving 
at the same time a number of other interesting theorems, for 
ex imple, two inequalities which ma\ lx w ritten as follows ®-- 

chd ^ ^ ^ - 9 -chd 0 + J(ch(l «?-sm 

2chcl<l + 3smd ■' 

As might be expected, a fresh view of the matter was taken 
In Rene Descartes The problem he set hlm^clf was the exact 
conv e rse of th it of Archimedes \ giv en straight line being 
viewed as ei|ual in length to the circumference of a circle he 
sought to find the diameter of the circle His construe tion is 
as follows (see fig 12) Take AB equal to one-fourth of the gi\ en 
line , on AB describe a square \BCD join A( , in AC proeJuced 
find, by a known process, a point Cj such that, when tjBj is 
drawn perpendicular to AB produeed and C|D| perjxndieular 
to BC produeed, the rectangle Bt ^ will be equal to ^ABCD h\ 
the same process find a point Cj such that the rectangle BjCj will 
be equal to iBC^ , and so on ad tnfinttum The diameter sought 
is the straight line from A to the limiting position of the scries of 
B’s, sav the straight line ABoo As in the case of the process of 

• It is thus manifest th it by his first construction Snell gasc an 
approximate solution of two great problems of anti(iiiit\ 

’ Elementa titgonomeinca (Rome, 1630) Glaishcr, Messenger of 
Math 111 35 seej 

* See Kiessling s edition of the De Circ Magn Ini (Flcnsluirg 
1869) or Pine s tract on Geometrical Methods of Approx to the I alue 
of IT (I ondon, 1877) 

VI 13 
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Archinedes, we may direct our attention either to the infinite 
soijtt, of geometrical operations or to the corresponding infinite 
series of arithmetical operations Denoting the number of units 
in AB by we e in express BH^, B^B,, m terms of \c, and 
the identity \Boo == AB + BBj + BiBi+ gives us at once 
an expKs^ion for the diameter in terms of the circumference by 
means of an infinite series ^ The proof of the correctness of the 
construction is seen to be in\ol\td m the following theorem, 
vhich serves likewise to throw new light on the subject — AB 
being any straight line whatever, and the above construction 
being made, then \B is the diameter of the circle circumscribed 
by the squire \B( I) (stlf-evident), ABj is the diameter of the 
circle circumscribed bj the regular 8-gon having the same 
peiimcter as the square, ABj is the diameter of the circle circnm- 
senbed by the regular i6-gon having the same perimeter as the 
square, and so on Essentially, therefore, Descartes s process 
IS thit known later as the process of tsopertmtlers, and often 
attributed wholly to Schwab^ 

In 1655 appeared the 4 ritltmetica hifimtoriim of John Wallis, 
where numerous problems of quadrature are dealt with, the 
curves being now represented m Cartesian co'ordinates, and 
algebra pluing an important part in a very curious manner, 
by viewing the circle y = (i - x-)i is a member of the senes of 
curses y — (i - x’)*, y--=(i - x-)-, \c , he was kd to the propositio 1 
thxt four times the reciprocal of the ratio of the circumference 
to the diameter, / e is equal to the infinite product 

2440088 

and, the result having been communicated to Lord Brounckcr, 
the latter discovered the equally cunous cquixalent continued 
fraction 


liie work of Wallis had exidentl) an important influence 
on the next notxble pcrsonalitv in the history of the subject, 
James Gregory, who lived during the period when the higher 
tlgebraic analysis was coming into power, and whose genius 
helped materiallv to develop it Ht hid, however, in i certain 
sense one eye fixed on the ptst and the other tow irds the 
future Tils hrst contribution’^ was a variation of the method 
of Vrchimedes Ihe 1 itUr, as we know, cileulated the perimeters 
of successive polvgons, passing from one polvgon to another of 
double the number of sides , in a similar manner (ircgorv 
calculated the aicas Ihc general theorems which cnabkei him 
to do this, after a start had lieen made are 


^ n = „ (Snell H C\ikm ) 

, 2A„\ „ 2 \ , 

' -"=A„>A_, " A „ ^A„ 


wh It A,„ A'„ are llie areas of the inscribed and the circum- 
scribed regulir //-gons respectively He also gave approximate 
rectifications of ein uhi arcs after the manner of Iluvgens, 
and, what is verv notible he made an ingenious and, according 
to I E Montuela, suecessful attempt to show that quadrature 
of the circle by a Euclidean construe lion was impossible * Besides 
all this, however, and far beyond it in important e, was his use 
of infinite senes This merit he shares with his contemporaries 
N iilercator, Sir I Newton and G W Leibnitz, and the exact 
dates of diseovtrv aie a little uncertain As far as the circle- 
squaring functions are concerned, it wenild seem th it Gre’goiy 
was the first (m 1670) to make known the series for the arc in 
terms ef the tangent, the senes for the tangent in terms of the 
arc, and the sc'cant m terms of the arc , and in 1669 Newton 
showed to Isaac Barrow a little treatise in manuscript containing 
the senes f ji the arc in terms of the sine, for the sine in terms of 
the arc, and for the cosine in terms of the arc These discoveries 


1 See Euler, “ \nnotit)oms in loeiitn quendam Cartesii, m V«>v 
Comm 4 cad Petrop vin 

^ GergonxiL, 4 nnales di math \i 

* See I era Circuit et Hypoholae Quadratura (Padua, 1667) and 
the ApPmdtcula to the same in Im Exeratationes geometricae 
(London, 1068) 

* Pinny Cyclop xix 187 


formed an epoch m the history of mathematics generally, and 
had, of course, a marked influence on after investigations 
regarding circle-quadrature Even among the mere computers 
the series 

tan tan* (?+ J txn® fl - , 


specudly known as Gregory’s seres, has ever since been a 
necessity of their celling 

The calculator’s work having now become easier and more 
mechanical, calculation went on apace In 1690 \hraham 
Sharp, on the suggestion of kdmund Halky, took (iregorv’s 
senes, and, putting tin 0 = J found the ratio equal to 


V 3353 7 3 '* J 

from which he calculated it correct to 71 fractional places® 
\bout the same time John Machm calculated it correct to too 
places, and, w'hat was of more importance, gave for the ratio the 
rapidlv converging expression 


16/ 1 I I \ 4 / _ 1 I \ 

5\ “3 5' ' 5 5*^7 5'*’^ / Z3^V’'3 239*^5 239^' ) 

which long r<.m lined without explanation® Eautet cle I ignv, 
still using tan 30°, advanced to the 137th plme ^ 

Leonhard 1 I'lcr took up the subject several times during his 
life, effec ting mainly improvements in the theory of the various 
series * With him, apparently , began the usage of denoting 
by IT the ratio of the circumference to the diameter ® 

The most important publication, however, on the subject 
in the i8th century was a paper b\ ) 11 I^mbert/® read before 
the Berlin Academy m 1761, m which he demonstrated the 
irrationality of x Hit general test of irrationality which he 
established is that, if 


rt, <h 


be an mtermmatc continued fraction, cq, ay, , b-^ b 
be integers, a^jh^, ajb^, be proper fractions, and the value 
of every one of the mtcrminate continued fractions . 

a ± I 

, be < I, then the* give n continued fraction repre- 
sents an irrational quantitv If this be applied to the right-hand 
siele of the identitv 

m m 

I in - - 

n n - 311 - 5a 

it follows that the tangent of even arc commensurable wiih 
the radius is irrational, so thit, ts a particular case, an arc etf 
13°, having its tangent ration il, must lu incommensurable 
with the radius, that is to sav, 7r'4 is an me ommensuraMc 
number 

This incontestable result had no effect, apparently , in re- 
pressing the TT-computers G von Vega in 1789, using strics 
like Machm s, viz Gregory’s scries and the uk ntities 
7r/4 = 5tan ’ | f 2 t in (Euler, 1770), 

ir/4 ^ tan~* j + 2 tan“* (Hutton, 1776) 


neither of which was nearly so advantageous as several found 
by Charles Hutton, calculated tt coircct to 138 places Ihis 
achievement was anticipated or outdone by" an unknown calcu- 
lator, whose manuscript was seen m the Radi hffe library, 
Oxford, by Baron von Zach towards the end of the eenturv , 
and contained the ratio correct to 152 places More astonishing 
still have been the deeds of the 7r-computcrs of the 19th centurv 


® Stc Sherwm s Math 1 able’s (I ondon, 1705), p so 

* Sc-e W Jones, Svmipsjs Patmarnnvm Matheseoi, (1 ondon, 170I)) , 
Masercs, Sutptoies Loganthmtet (London, 1791-179?), ni 159 seq , 
Hutton, I rads, 1 266 

’ See Hid de I 4 iad (Pans, 1710'' 7 appears instead of 8 m the 

1 1 ith place 

* Comment Acad PeUop ix , xi Nov Comm Ai Pet xvi , 
Nova 4 (ta Acad PU xi 

* Intend tn Analysin Infin (Lausanne, 1718), chap viii 

Mhn sut quclques probfietes remaiqiiabhs des quantitds transcen- 
dat tes, ctrculatres, et loganthmiques 

” Legendre, Aliments de geomitrie (Pans, 1794), note iv 
Schloimlch, //an< 26 uiA ci algeb I (Jena, 1851), chap xiii 

Nova Acta Petrop ix 41 Thesaurus Logarithm Completus, 

633 
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A condensed record compiled by j W L Glaishcr {Messenger I'lnents, and the canning of sweet corn and other produce Ihe 


3) IS as follows — ■ 




No of 

No of 

r 

Date 

Comjiutcr 

ft digits 

fr digits 




calcd 

cot reel 

j i’Uci of Piilihc ition 

1842 

Rutlicrfor<l 

2oK 

152 

i Trails Huy Sot (I omloii, 1841), p *83 

1844 

Dasc 

205 


1 Cnlle s Joiirn xxmi kjS 

1847 

Cl ius(_u 


' 248 

1 IsttOH Narhr xxv col 207 

1855 

Shanks 

318 


1 Proc Hoy Sue (Ixjiidon, 1853), 273 

1853 

Rutherford 

440 

440 

1 Ibtd 

185; 

Shanks 

530 

Ibid 

1853 

Shanks 

(j(j 7 


I W Shanks, hictifiiaUun of the Ctnli 




[ (London, 1853) 

1853 

Richter 

3 i 3 

1 30 

Grtmert s Arcliiv xxi no 

1854 

Richter 

400 

310 

Ibid xtn 473 

1854 

Richter 

}()0 

400 

Ibtd xxiii 47O 1 

^854 

Richter 

500 

500 

Ibid xx\ 472 1 

1S73 

Shanks 

707 


Phn Hoy Soc (1 ondon), 1 


by these cotnpuU rs Mac bin’s idcntilv or idtnlilRs analogous 
to It, e g 

ir/43: tan“‘ tan +tan-'!i (l>ase, 1844) 

•r/4,-4 tui Vj + tan (Ruthcilotd) 

and Gregory’s stras were emploved ^ 


< ity occupies the site of prehistoric earth-wc^rVs, from one of 
__ which, built in the form of a circle, it deruecl 

(jon Its name (irrlcMlle, first settled aliout li^oO, 

was chosen as the eountV"5>e it in i^io The 
— — — — — court-house was built m the form of an octagon 
11, 1841), p *8i at the centre of the cre Ic, and circular streets 
2Qy were Kid out around it , but this arrangement 

, 1853), 373 proeccl to be inconvenient, the court-hoe w is 
dcstro>cd by fire in 1841, and at pnsent no 
n j Ctnh remains ( irrle- 

’ ‘ ‘ ville was incorporated as a village in i si;, and 

I.) was chartered isacitj in i8s^, 

CIRCUIT (Lat circuuu<i, from circum, round, 
j and ne, to go), the act of moving round, so 
, circumference, or anything encircling or en- 

.1 1 circled Ihc word is piirtieularlv Known as alaw 

term, sigmf>ing the jienodical progress of a legal tribunal for 
the purpose of caming out the admnistralion of the law in the 
several provnnees of a country It has long been applied to the 
journey or progress which the juc'ges have been in the h bit of 
making through the several counties of England, to hold courts 


A much less wise class th in the ir-computers of modern times and administer justice, where recourse could not be had to the 
are the jiseudo-eircle-squarcrs, or cirek-squarers technicalh so king’s court at Wustminstcr (see Assize) 


called, that is to say, persons who, having obtained by illegiti- 
mate me ins a Euclidean constructiun for the quadrature or a 


In England, by sec 23 of the Judicature Act 1871;, power was 
conferred on the crown b\ orehr in council, to hmI e regulations 


hnilclv e\prcssible value for tt, insist on using fnilty reasoning respecting circuits, including the discontinuance of an) circuit, 
and defective mathematics to esUblish their assertions Sueh ^nd the formation of any new circuit, and the api>omtment of 
persons have flourished at all times in the history of mathematics, the plae e at which assi/es arc to be held on arn c nemt I reler 
but the interest attaching to them is mure psychologic il than this power an order of counei’, elated the 5th of J ebruar) 187O, 
mathematical ^ was made whereby the circuit system was remodelled A new 

It is of recent years that the most important advances in the circuit, called the ^orth-I astern circuit w'as ere led consisting 
theory of circE-eiuadriturc have been made In iSy-j Charles of Kcweastle and Durham uken out of the old Northern eireuit, 
liernute proved that the base < of the Napierian logarithms and York and Leeds taken out of the Midland circuit Oakham, 
< annot be a root of a rational algebraical cqu ition of an> degree » Leicester and Nortliamjiton, whu h had belonged to the Norfolk 


lo prove the same proposition regirding tt is. to prove that a 
Euclidean construcl'un for circle-(|uaelr.iture is impossible 


earcuit, were added to the ^Nbdlancl Iht Norfolk circuit and the 
Home circuit were abulishid and a neyv Souih-E istern eirciiit 


Cor m sueh a construction every point of the figure is obtained w is created, consisting of Huntingdon (ainbiifg. Ipswich, 
by the mtersLcUon of tyvo straight lines, a straight Unc and a Nonsich ( helnisfore), Hertford and lewes, taken pull) out 


(irck, or two einles , and as this im])Ucs that, when a unil o*^ 
length IS introduced, numbers cmplu)C(l, and the piublem 


of the old Norfolk circuit and parti) out of the Home circuit 
Ihc counties of Kent and Surrc) were left out of the einmt 


transfermed into one of algebraic geometry, the equations lo system the assizes for these counties being held by the ludges 
be bolycd c in onh be of the lirst or second degree, it follows that remaining m London Subsequently Maidstone and Ciuilotord 
the equation to yvhieh we must be fin illy led is a r itional eejuation ■v^ere urate d under the rev n ed name of the Home circ uit for the 
of even degree IhrmitC^ did nut sucecid m his attempt on tt , purpose of tlie summer and winter assi/es ind the assizes in 
hut in 18S3 F Lindcm uin, following c\ icily in Hermite s steps, these towns were held In one of the jiulgcs of the tste rn circuit, 
accomplished the desired result ’ (8cc also iRua^EOMURV ) who, after disposing of the business there rejoined lus eelleague 
Ri VERENCES -Resides the y irions writings nientiont<l, set lor m Exeter In i8<)() this arrangement w -s iholished and Maid- 
ll.t Jmtory of the subjta I Rudio, Lt^chu hte di^ P>ol hms oon d.f Guildford yvere added to the South-Eastern circuit 

0 tudtality dis /iiil eh (isoj) M C mior, (te<;ihH/ili dit Mtuhnnatih ^ 111 

fi8.,4-i<)<.i) AlonltHl i Hist dcs math (o yols , I>ins, 175S 2nd Other minor changes in the assize towns were made, w hie h it IS 
id 1700-1802) Muiliaid BihluHltca Mathematica 11 loCi i2 ; > unnecessary to particuUiize Birmingham first became a 
(Ixqizig, 1708) Reuxs, hipirtouum Lotvmevt yn 42 44 (C ol- 
tinii,tn, 180S) Eoi a lew ijiproxim dt geoimtiicd solutions 


hipirtouum Comment yn 
lew ijiproMiii dt geonictiK 


stt Lc)l)ouin Math ]iepositot\, vi 15] 
Ml <18, xlix 3 Vieuai Irchtef t : 

mental dcti innn dioiis of ir, dependent 
aljildy, set Mess of Math n 113, 110 
math rt /vs X 272275, 4 nalyst, i\. lyts 


I- 44 (tot- I (in lilt toyvn m the year 1884, and the werk there became, 

I arrangement the joint property of the 'Midland and Oxforel 

T (x-ptn- I circuits ihere are altcrnatiy^e assize towns in the foUoyying 

of prob- i| counties, VIZ — On the Western eiremt, S disbiir) and Devizes 

pistovdni for Wiltshire, and Wells and f iimton fur isomerset , on the 
^ ) I South-Eastern Ipsyyieh and Bun St Edniuiu’s for SuCulk , 


CIRCLEVILLE, a citv and the tount)-scat of Biekayvay on the North Wales circuit W elsliDool and Neyytoyyn for Mont- 
eounty, Ohio, U S V , about 2h m b liv > of Columbus, on the 1 gomcrv , and on the South Wales circuit, Cardiil and ^w insea 
Scioto river and the Ohio (anal Pop (i8go) 6556, (1000) lor Glamorgan 

6 ()() I, of whom =? St were negroes It is served by the Cincinnati Accorehng to the arrangements m force in 1000 tlurv, arc 
(Sr Muskingum V illcv (Pennsylvania lines) and the Norfolk &. four assizes m each year Ihere are two principal assi/L viz 
Western railways, and by the Scioto \ allc) electric line ( irele- the winter assizes, beginning m januirv , and the summer issizes, 
ville IS situated in a farming region, and its leading industiies beginning at the end of May At these two assizes rnmu' d and 
are the manufacture of straw boards and agricultural imple- civd business is disposed of in all the circuits There ait two 

> flu the calculations made be foie Sh inks, sec Lelimaim, Bcitrag the Easter ssizes 

2iir r^crcchmmg <1(1 /ahl IT mGrttveri's irchtv xxi 121-174 Tlae autumn assizes are regulated by acts of 1876 ind 1877 

^ See Montucla, Hist des rech sur la <fu<$d du cetcU (Pam, 1754, (Winter Assizes Vets 1876 and 1877), and orders of eoum il made 


2iid cd 1831) dc Morgan, Budget of Patadoxes (London, 1872) 

® " Sur li lonction cxpoiientulle', Comptes rendus (Paris), Ixxvii 
18, 74, 22b, 285 

♦ Sec Cretlc s Journal, Kwi 142 
® See “ ■Qber die Zahl r, m Math inn xx 213 


under the former act Fhtv are held for the wlu le of Englard 
and Wales but for the purpose of these assizes the work is to a 
large extent ‘ grouped,” so that not ev e ry < ountv has a sc par ate 
assize hor example, on the South-J astern circuit Ifuntingdon 
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lb grouped with Cambridge , on the Midland, Rutland is grouped 
with Lincoln, on the Northern Westmorland is grouped with 
Cumberland , and the North \Vales and South Wales circuits 
are united, and no assues are held at some of the smaller towns 
At these assizes criminal business only is taken, except at 
Manchester, I iverpool, Swansea, Birmmgh im and Leeds 
The Easter assizes are held in April and Ma> on two circuits 
onh , VIZ at Manchester and Liverpool on the Northern and at 
Leeds on the North-Eastern Both civil and criminal business 
IS taken at Manchester and Lnerpool, but criminal business 
only at Leeds 

Other changes were made, with a view to preventing the 
complete interruption of the l,ondon sittings in the common law 
division bv the absence of the jutlges on circuit Ihe assi/cs 
were so arranged as to commence on different dates in the various 
circuits For example, the summer assizes begin in the South- 
Eastern and Western circuits on the 29th of May , m the 
Northern circuit on the 28th of June , in the Midland and 
Oxford circuits on the i6th of June , in the North-Fastern 
circuit on the 6th of July, in the North Wales circuit on the 
7th of July , and in the South Wales circuit on the nth of Jul> 
Again, there has been a continuous development of what may 
be called the single-judge system In the carl) days of the new 
order the members of the court of appeal and the judges of the 
chancery division shared the circuit work with the judges in the 
common law division This did not prove to be a satisfactory 
arrangement The assize woik was not familiar and was un- 
congenial to the chincer)' judges, who hid but little training 
or experience to fit them for it Arrears increased m chancery, 
and the appeal court was shorn of much of its strength for a 
considerable part of the year The practice was discontinued 
m or about the y ear 1884 1 he appeal and chancery judges wt re 

relieved of the duty of going on circuit, and an arrangement 
was made by the treasury for making an dlowancc for expenses 
of ciriuit to the common law judges, on whom the whole work 
of the assizes was thrown In order to cope with the assize 
work, and dt the same time keep the common law sittings going 
in I ondon, an experiment, which had been previously tried 
by Lord Cairns and Lord Cross (then home secretary) and 
discontinued, w is reviv'ed Instead of two judges going togetlu r 
to each assize tow n, it was arranged that one judge should go 
b\ himstlf to certain selected places — practically, it may be 
said, to all except the more important provincial centres 1 he 
only pliccs to which two judges now go are Exeter, Winchester, 
Bristol, Manchester, I ivcrpool, Nottingham, Stafford, Birming- 
ham, Newcastle, Durham, York, Leeds, Chester, and (ardiff or 
Swansea 

It could siaiccU be said that, evtn with the amendments 
introdiued under orders in council, the circuit system was alto- 
gether satisfactorv or that the last word had been pronounced 
on the subject In the first report of the [uduature Commission, 
dated Mirch 25th, 1869 p 17 {Pari Papers, 1868-1869), the 
majority report that “ the necessity for holding assizes m every 
county without regard to the extent of the business to be trans- 
acted in such county leads, in our judgment, to a great waste of 
judicial strength and a great loss of time in going from one 
( iriuit town to another, and causes much unnecessary cost and 
inconvenience to those whose attendance is necessary or cus- 
tomary at the assizes And m their second report, dated July 3rd, 
1872 {Pari Papers, 1872, vol xx ), they dwell upon the adyis- 
ability of grouping or a discontinuance of holding assizes “ in 
siveral counties, for example, Rutland and Westmorland, where 
It is manifestly an idle waste of time and money to have assizes ” 
It IS thought that the grouping of counties which has been effected 
for the autumn assizes might be carried still further and applied 
to all the assizes, and that the system of holding the assizes 
alternately in one of two towns within a county might be extended 
to two towns in adjoining counties, for example, Gloucester 
and Worcester The facility of railway communication renders 
this reform comparatively easy, and reforms m this direction 
have been approved by the judges, but ancient custom and 
local patriotism, interests, or susceptibdity bar the way The 


Assizes and Quarter Sessions Act 1908 contributed something 
to reform by dispensing with the obligation to hold assizes 
at a fixed date if there is no business to be transacted Nor 
can it be said that the single-judge system has been altogether 
a success \\Tien there is only one judge for both civil and 
criminal work, he properly takes the criminal business first 
He can fix only approximately the time when he can hope to 
be free for the civil business If the calendar is exceptionally 
heavy or one or more of the criminal cases provx to be unex- 
pectedly long (as may easily happen), the civil business necessarily 
gets squeezed into the short residue of the allotted time Suitors 
and their solicitors and witntsscs irc kept w utmg for davs, and 
after all perhaps it proves to be impossible for the judge to take 
the case, and a “ remanet ’ is the result It is the opinion of 
persons of experience that the result has iindoubtedlv been to 
drive to London much of the civil business which properh 
belongs to the provinces, and ought to be tried there, and thus 
at once to increase the burden on the judges and jurymen in 
London, and to imrease the costs of the tri il of the actions sent 
there Some persons advocate the continuous sittings of the 
high court in certain centres, such as Manchester, Liverpool, 
feeds, Newcastle, Birmingham and Bristol, or (in fact) a de- 
centralization of the judicial svstem There is alnadv an excel- 
lent court for chancery cases for Lancashire in the county 
palatine court, presided over by the vice-chancellor, and with a 
local bar which has produced manv men of great ability and 
even eminence Ihe Durham chancerv court is ilso capable 
of development Another suggestion has been made for con- 
tinuous circuits throughout the legal year, so that a certain 
number of the judges, according to a rota, should be continuously 
m the provinces while the remaining judges did the London 
business The value of this suggestion would depend on an 
estimate of the number of cases which might thus be tried m the 
countrv m relief of the London list This estimate it v\ould be 
difficult to make Ihc opinion has also been expressed that it 
is essential in any changes that mav be made to retain the 
occasional administration bv judges of the high court of criminal 
jurisdict.on, both in populous centres and m remote places It 
promotes a belief m the importance and dignitv of justice and 
the care to be given to all matters affecting a citizen’s life, 
hbcrtv or charactir It also does something, bv the example 
set by judges in countrv districts, to check anv tendincv to 
undue sev erity of sentences in offences against prupertv 
C ounsel arc not expected to prai tise on a circuit other than 
that to which they have attached themseh es, unliss they receive 
a special retainer They are then said to “ go spcci il,’ and the 
fee m sueh a case is one hundred guineas for a king’s counsel, 
and fifty guineas for a junior It is customary to employ one 
member of the circuit on the side on which the counsd comes 
special Certain rules have been drawn up by the Bar Com- 
mittee for regulating the practice as to retainers on cireuit 
(i) A special retainer must be given for a particular assize (a 
(ircuit retainer will not however, make it compulsoiv upon 
counsel retained to go the circuit, but will give the right to 
counsel’s services should he attend the assize and the ease be 
entered for trial) , (2) if the venue is changed to another place 
on the same circuit, a fresh retainer is not recjuired , (3) if the 
action IS not tried at the assize for which the retainer is given, 
the retainer must be renewed for every subsequent assize until 
the action is disposed of, unless a brief has been delivered, 
(4) a retainer mav be given for a future assize, without a retainer 
for an intervening assize, unless notice of trial is giv cn for such 
intervening assize There are also various regulations enforced 
by the discipline of the circuit bar mess 

In the United States the English circuit system still exists 
m some states, as in Massachusetts, where the judges sit in 
succession in the various counties of the state 'I he term aremt 
courts applies distinctively in America to a certain class of 
inferior federal courts of the United States, exercising juris- 
diction, concurrently with the state courts, in certain matters 
where the United States is a party to the litigation, or in cases 
of crime against the United States The circuit courts act in 



CIRCULAR NOTE— CIRCUMCISION 


nine judicial circuits, divided as follows ist circuit, Maine, 
Massachusetts, New Hampshire, Rhode Island , ^nd circuit, 
Connecticut, New York, Vermont, jrd circuit, Delaware, New 
Jersey, Pennsylvania, 4th circuit, Maryland, North Carolina, 
South Carolina, Virginia, West Virginia , jth circuit, Alabama, 
Florida, Georgia, Louisiana, Mississippi, Texas , 6tk circuit, 
Kentucky, Michigan, Ohio, lenmsscc, 7th circuit, Illinois, 
Indiana, Wisconsin , Stk circuit, Arkansas, Colorado, Indian 
Territory, Oklahoma, Iowa, Kansas, Minnesota, Missouri, 
Nebraska, New Mexico, North Dakota, South Dakota, Utah, 
Wyoming, gth circuit, Alaska, Vri/ona, ( alifornia, Idaho, 
Montana, Nevada, Oregon, Washington A cinuit court of 
appeals IS made up of three judges of the circuit court, the 
judges of the district courts of the circuit, and the judge of the 
Supreme C ourt allotted to the circuit 

In Scotl ind the judges of the supreme criminal court, or high 
court of justiciary, form also three separate circuit courts, 
consisting of two judges each , and the country, with the ex- 
cept on of the Lothians, is divided into corresponding districts, 
called the Northern, Western and Southern circuits On the 
Northern circuit, courts are held at Inverness, Perth, Dundee 
and Aberdeen , on the Western, at Glasgow, Stirling and 
Inveraray , and on the Southern, at Dumfries, Jedburgh and Ayr 
Ireland is divided into the North-Fast and the North-West 
circuits, and those of Leinster, Connaught and !Munster 

CIRCULAR NOTE, a documentary request b\ a bank to its 
foreign corrcsponiUnts to pav a specified sum of money to a 
named person Ihe person m whose favour a circular note is 
issued IS furnished with a letter (containing the signature of an 
ofiicnl of the Innk and the person named) calleel a letter of 
indication, which is usu illy referred to in the circular note, 
and must be produced on presentation of ♦he note ( ircular 
notes are generally issued against a payment of cash to the 
amount of the notes, but the notes need not nceessanly be 
cashed, hut mav he returned to the b inker in exchange for the 
amount for which they were originally issued A forged signature 
on a circular note convevs no right, and as it is the duty of the 
ptver to see that pavmenL is made to the proper person, he 
cannot recover the amount of a forged note from the banker 
who issued the note (See also I ftti-r 01 (.umn ) 

CIRCULUS IN PROBANDO (Lat for ‘ circle m proving ’), 
in logic, a phrase used to describe a form of argument in which 
the very fact which one seeks to demonstrate i<' used as a premise, 
i e as part of the evidence on which the conclusion is based 
This argument is one form of the f ilDcv known as fiUlio 
princtpti, “ begging the question ’ It is most common m 
lengthy arguments, the complicated character of which enables 
the speaker to make his hearers forge t the data from which he 
began (SeeFAiiACv) 

CIRCUMCISION (lat cirium, round, and caedere, to cut), 
the cutting off of the fore skin 1 his surgical operation, which is 
commonly prescribed for purely medical reasons, is also an 
initiation or religious ceremony among Jews and Mahommedans, 
and IS a widespread institution in many Semitic races It 
remains, with Jews, a necessary preliminary to the admission of 
proselytes, except in some Reformed communities The origin 
of the rite among the Jews is in Genesis (xvii ) placed in the age 
of Abraham, and at all events it must have been very mcient, 
for flint stones were used in the operation (Exodus iv 25 , 
Joshua V 2) The narrative in Joshua implies that the custom 
was introduced by him, not that it had merely been in abeyance 
in the Wilderness At Gilgal he “ rolled away the reproach of 
the Egyptians ” by circumcising the people Ihis obviously 
means that whereas the Egy pti ms pr u tised circumcision the 
Jews m the land of the Pharaohs did not, and hence were regarded 
with contempt It was an old theory (Herodotus 11 36) that 
c ireumcision originated in Fgy pt , at all events it was practised 
m that country m ancient times (Ebers, Es^ypten und die Bucher 
Masts, 1 2/8-284), and the same is true at the present day 
But it IS not generally thought probable that the Hebrews 
derived the rite directly from the Egyptians As Driver puts it 
{Genens, p igo) “ It is possible that, as Dillmann and Nowack 
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suppose, the pc oples of N Africa and Asia who practised the rite 
adopted it from the Egyptians, hut it appears in so many parts 
of the world that it must at my rate in these cases have originated 
independently ” In another biblicil narrative (Exodus iv 2^) 
Moses is subject to the divine anger because he had not made 
himself “ a bridegroom of blood,” that is, had not been circum- 
cised before his m irn igc 

The rite of nnumcision was practised hv ill the inhabitants 
of Palestme with the exception of the Philistines It was an 
ancient custom among the \rahs, being pre supposed in the 
Koran The only important Semitic peoples who most probably 
did not follow the rite were the Babylonians and Ass\rians 
(Si\cc, Ba’nl and 1'.syria)r(,p 47) Modern investigations ha\ t 
brought to light many instances of the prcvtlenee of circumcision 
in various parts of the world These fai t^ are collected by Andree 
and Ploss, and go to prove that the rile is not only sore ad through 
the M ihommcdan world ( Turks, Persians, Arabs, <!vc ) hut also is 
practised by the Christim \hvssinians md the Cuj)ts, as well 
as in central Austrilii ami m \meric a In central Australi i 
(Spence r and Gillen, pp 2 1 2- -586) circumcision with a stone knife 
must he undergone hv everv vouth before he is reckon'd a full 
member of the tribe or is pcrmittccl to enter on the manitd state 
In other parts, too (eg lomgo), no untircumc ised mm may 
marry Circumcision was known to the A/tecs (hmcioft 
haiive Ricts, vol 111 ), and is st’ll practised hv the ( mbs of 
tiu Orinoco and the I icuni-> of the Amazon The method and 
period of the operation varv m important p irtu iihrs \nnoi g 
the Jews It is performed m infanc v, whe n the mil child is eight 
clivsold 1 he child IS n imcd It the same time and the ceremony 
IS eUhoratc The child is carried in to the godfather (^anrfcC, 
a hehraized form of the Gr (tvutckvo^, “ goaf ither,” post-class ) 
who places the child on a cushion, which he holds on his knees 
throughout the ceremony The operator (nio/ul) uses a steel 
knife, and pronounces various benedictions before and after the 
rite is performed (see S Singer, Authorized Daily Pra\er Book, 
pp 304-307 , an excellent account of the domestic festiv itics 
and spintu d joys associated with the ecremony among medieval 
md modern Jews mav be read in S Schechler s Studies in 
/»c/a/w, first senes j)p 351 seq) Some tribes in ‘'outh \merica 
and elsewhere are said to pci form the rite on the eighth dav , 
like the Jews Ihe M izcquis do it In tween the first and second 
months Among the Bedouins the rite is performed on children 
of thice years, amid cl inces and the selection of brides (Doughtv , 
Arabia Deserta, 1 340), among the Somalis the age is seven 
(Remisch, Soniah^prache p no) But for the most pirt the 
tribes who perform the nte carry it out at the age of puberty 
Mmv facts bearing on this point are given by B Stacie m Ziti- 
schrift fur die altU^t iisemchaft, m (i8S6)pp 132 secj 

The significance of the rite of circumcision has been much 
disputed Some see m it a tnhil badge If this be the true 
origin of circumcision, it must go back to the time when men 
went about naked Mutilations (tittooing, remov d of teeth 
and so forth) were tribal marks being partly sacrifices and 
jaartlv means of recognition fsee Mum vtion) Such imtiatorv 
rites were often frightful ordeals, in which the neophvtes 
courage was severely tested (Robertson Smith, Religion of the 
Semite <!, p 310) Some regard circumcision as a substitute for 
f ar more serious rites, mcludmg even human sacnfice Utilitari m 
explanations have also been suggested Sir R Burton ( Memoirs 
Anthrop Soc 1 318) held that it was introduced to promote 
fertility, and the el urns of cleanliness have been put forward 
(following Philos example, see eel Mmgev, 11 210) Most 
probably, however, circumcision (which in many tribes is per- 
formed on both sexes) was connected with m image, and w is i 
preparation for connuhium It v\ is m Robertson Smith s words 
“ origin illv'^ a prcliminarv to marriige, and so a ceiemonv of 
introduction to the full prerogative of manhood, ’ the trans- 
ference to infiney among the Jews being a liter change On 
this view, the decisive Biblical reference would he the Exodus 
passage (iv 25), in which Moses is represented as being in danger 
of his life because he had neglected the proper preliminary to 
marriage In Genesis, on the other hand, circumcision is an 
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external sign of God’s covenant with Israel, and later Judaism 
now regards it m this symbolical sense Barton (Semtitc'Oftgtns, 
p loo) declares that “the circumstances under which it is per- 
formed m Arabia point to the origin of ■circumcision <is a sacrifice 
to the goddess of fertilitj , by which the child was placed under 
her protection and its rt productive powers consecrated to her 
seivicc But Barton admits that initiation to the connubium 
was iht primitive origin of the nte 

\i> regards the non-ritual use of male circumcision, it may be 
adfled that m recent years the medical profession has been 
responsible for its considerable extension among othej than 
Jewish children, the operation being recommended not merely 
m cases of malformation, but gtneially for reasons of health 

AcriioRiTiLo — -On th( present diffusion of circumcision see H 
Plosb, Das hind Ihauch und biite der V olker, i 342 stq , and his 
n starches m Dentsch‘’s irc)m Ini' (jeschithte dei Mediziu, viii 
312314 \n(ln(, ‘Die Bcschncidung ’ m Archtu fur inthto 

, Mil 76 anil Spencer ami Gillt n, 1 rihes of Central Anstraha 
Tilt articles m the / nc\ilopaedia BMna nnd Dutumarv of the Bible 
contain useful bibliogiapluts as well as historical accounts of the 
nti and its ctrtmomts, cspcciall) as concerns the Jews Ihc Jewish 
LiU\(lop(dia m p irtjruHr Ruts m cxttnsne list of books on the 
Jew ish customs conn* cted w ith circumcision and the various articles 
m thit work arc lull of valuable information (vol iv pp 92 102) 
On tlie iitt among the \ral s, sto Wtllhauscn, Iteste arabt^ihen 
Mills, 154 (I \) 

CIBCUMVALLATION, LINES OF (from Uxi arenm, round, 
and vallum^ a rampart), m fortification, a continuous circle of 
entrenchments surrounding a besieged place “ Lines of 
rontraviillation ’ were similar works by which tlie besieger pro- 
tected himstlf against the attack of a relieving army from anv 
(juarter Ihese continuous lines of arcumvallation and contra- 
vallation were used only in the davs of small armies and small 
fortresses, and both terras are now obsolete 

CIRCUS (I -It ctrcits, txr Kt/>Kos or /cptKos, a ring or circle , 
probably “ cm us ’’ and “ ring ’ are of the same origin), a space, 
in the strict sense cucular, but sometimes oval or even oblong, 
intended for the exhibition of races and athletic contests gener- 
ally The circus differs from the theatre inasmuch as the 
performance takes place m a central circular space, not on a stage 
at one end of the building 

I In Roman antiquities the iircus was a building for the 
exhibition of horse and chariot races and other amusements 
It consisted of tiers of seats running parallel with the sides of 
the course, and forming a crescent round one of the ends The 
other end was straight and at right angles to the course, so that 
the plan of the whole had nearly the form of an ellipse cut in 
half at Its vertical ixis xMong the transverse axis ran a fence 
(sptiia) separating the return course from the starting one The 
straight end had no scats, but was occupied by the stalls {carerres) 
where the chariots and horses were held m readiness Ihis emi 
constituted also the front of the budding with the mam entrance 
At each end of the course were three conical pillars (metac) to 
mark its limits 

dhe oldest budding of this kind m Rome was the Circus 
Maxim us, in the valley between the Palatine and Aventinc 
hills, where, before the erection of any permanent structure 
races appear to have been held lieside the altar of the god 
Consus The first budding is assigned to larcjuin the younger, 
but for a long time little seems to have Iveen done to complete 
Its accommodation, since it is not till 329 b c that we hear 
of stalls being erected for the chariots and horses It was not 
m fact till under the empire tliat the circ us became a conspu nous 
public resort Caesar enlarged jt to some extent, and also made 
a canal 10 ft broad between the lowest tier of seats {podtum) 
and tlie course as a precaution for the spectators’ safety when 
exhibitions of fighting with wild beasts, such as were afterwards 
confined to the anvphitheatre, took place When these exhibi- 
tions were removed, and the canal (euripus) was no longer 
necessary, Nero had it filled up Augustus is said to have placed 
an obelisk on the spuia between the metae, and to have budt a 
new puk'tnar, or imperial box , but if this is taken in connexion 
with the fact that the circus had been partially destroyed by 
fire in 31 B c , It may be supposed that besides this he had 


restored it altogether Only the lower tiers of seats were of 
stone, the othcis being of wood, and this, from the liability to 
fire, may account for the frequent restorations to which the circus 
was subj ct , It would also explain the falling of the seats bv 
which a crowd of people were killed m the time of Antoninus 
Puis In the reign of Claudius, apparently after a fire, the 
carceres of stone (tufa) were replaced by marble, and the meiae 
of wood by gilt bronze Under Domitian, again, after a fire, the 
circus was rebuilt and the carceres increased to 12 instead 
of 8 as before The work was finished by Trajan See further 
for seitmg capacity, &.c , Rome Archaeolo3,y, § “Places of 
Amiisemtat ” 

The circus was the only public spectacle at which men and 
women were not separated The lower seats were reserved for 
persons of rank , there wore also various state boxes, p ^ for 
the givser of the games and his friends (called cubical a or snc;(;estus) 
Ihe primipal object of attraction apart from the rating must 
have been the sptna or low wall which ran down the middle 
of the course, with its obelisks, images and ornamental shrines 
On It also were seven figures of dolphins and seven ov’^al objects, 
one of which was taken clown at cv^erv round made in a race, 
so that spectators might see readily how the contest proceeded 
Ihe chariot race consisted of seven rounds of the comse Ihe 
chariots started abreast, but in aji oblique line, so that the outci 
chariot might be compensated for the wider circle it had to make 
at the other end Such a race was called a missu’;, and as many 
as 24 of these would take place in a day The competitors 
wore different colours, originally white and red (albata and 
russata), to which green (prauva) and blue Ivcneta) were added 
Uomitian introduced two more colours, gold and purple {pur- 
pureus et auralus pannus), which probably fell into disuse after 
his death i o prov idc the horses and large staff of attendants 
It was necessary to apply to rich capitalists and owners of studs, 
and from this tliere grew up in time four sdcct companies 
ifactioiies) of cirrus purveyors, which were identifiod with tlie 
four colours, and with which those who organivcd the races had 
to c on tract for the proper supply of horses and men The drivers 
{auri%ae, a^iiatores), w'ho were mostly slav'es, were sometimes 
held in high repute for their skill, although their calling was 
regarded with contempt Ibe horses most valued were those of 
Sicily, Spam and Cappadocia, and great care w is taken m train- 
ing them Chariots with two horses (bic'ae) or four {quadngae) 
were most common, but sometimes also they had threx, (ingat), 
and exceptionally more than four horses Oocasionallv there 
was combined with the chariots a race of riders (desultores), 
each rider having two horses and leaping fiom one to the other 
du'^mg the rac e At certain of the race s the proceedings were 
opened by a pomba. or procession m which images of the gods 
and of the imperial family deified were conveyed m cars drawn 
by horses, mules or elephants, attendexi by the colleges of priests 
and led by the presiding magistrate (in some cases by the 
emperor himself) seated m a chariot m the dress and with the 
insignia of a triumphator The procession passed from the 
capitol along the forum, and on to the circus, where it was re- 
ceived bv the people standing ind clapping their hands Ihe 
presiding magistrate gave the signal for the races by throwing 
a white flag (mappa) on to the course 

Next in importance to the Circus Maximus in Rome was the 
CtrcHs hlamimus, erected 221 b t , in the censorship of C 
Flammius, from whom it m<iy have taken its name , or the 
name may have been derived from I’rata Flammia, where it 
was situated, and where also weie held plebeian meetings 
ihe only games that are positively known to hav c been celebrated 
m this circus were the Ludi Taunt and Plebeit I here is no 
mention of it after the ist century Its rums were identified 
m the jfith century at S Catarina dei Funari and the Palazzo 
Matte! 

A third circus in Rome was erected by Cal^ula m the gardens 
of Agrippina, and was known as the Circus Neroms, from the 
notoriety which it obtained through the Circensian. pleasures of 
Nero A fourth was constructed by Maxentius outside the 
Porta Appia near the tomb of Caecilia Meteila, where its rums 
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are still, and now afford the only instance from which an idea 
of the an( lent circi m Rome can be obtained It was traced to 
(aracalla, till the discovery of an inscription in 1825 showed 
It to be the work of Maxtntius Old topographeis speak of six 
circi, but two of these appear to be imaginary, the Circus Florae 
and the Circus Sallustii 

Circus races were held in connexion iMth the following puhhe 
festivals, and gcnerall) on the last da\ of the festival, if it 
extended over more than one day — (i) The Constiaha, 
August 2ist, December n^th, (2) hqxiirria^ February 27th, 
Mmh 14th, (3) Lxtdi Hoinaxxt, September 4th-i9th, (4) 1 tuii 
Pbhen, November 4th-i7th, (q) Ceriaha, April I2th-i9th , 
(0) T udi Apolltiiarcs, Jul> 0th-i3th, (7) I xidi Me^alenses, 
April 4th-ioth, (8) Honiba, April 28th-May 3rd 

In addition to bmith s Dictionary of Antiqxtxttcs (3rd td , 1890), 
SCO artides in Darcmlxrg ind b iglio s Du tionnaiie da aiUiqmUs, 
Pauly Wissow i s Reah mvclopndte der classtschen Altertuinswissin 
<:c/inft, 111 2 (i 8()9), and Mai pianlt, Romarfie Sta ilsicrziialtiinr;, 111 
(2nd cd , t88s)i P lot existing remain-, sec woiks ejiiotcd 

under Rome Archaeology 

2 Tht Modern Cirrus — The ‘ cm us in modern times is 
a form of popular entertainment which has little in common 
with the institution of clissieal Rome It is frcejmntly nomadic 
m rharicttr, the pUct of the permanent building known to the 
ancients as the cirrus being taken by a tent, which is carried 
from phcc to place and set up temporarily on any ^ite procur 'blc 
at country fairs or in provincial towns, and in which spectacular 
performances are given by a troupe employed by the proprietor 
Ihe centre of the tent forms an arena arranged as a horse-ring, 
stiewn with tan or other soft substance , where the performances 
take place, tlie ocats of the spectators being arrangeci m ascending 
tiers around the eentril space as in the Roman circus The 
tmditional type of exhibition m the modern travelling circus 
consists of fe its of horsvmanship, such as leaping through hoops 
from the back of a galloping horse, standing with one foot on 
e It h of two horses galloping side b> side, turning somersaults 
from a springboard over a number of horses standing close 
together, or aeeomplLshmg aerobatic tricks on horseback I hese 
perform UKt s, by male and female rulers, are varied by the 
introduction of horses trained to perform tricks, and by drolleries 
on the pait of the clown, whose place in the circus is us firmly 
established by tradition us in the pantomime 

ihe popularity of the circus m England may be traced to that 
kept by Philip Astley (d 1814) m I ondon at the end of P 18th 
(( ntury Astley was followed by Duerow, whose feats of horse- 
manship hvl much to do with establishing the traditions of the 
cirrus, which wcic pcrj>etuated by Ilengler s and banger’s 
celebrated shows m a late r generation In America a tircus-a tor 
named Ricketts is said to htve performed lx fore George Washing- 
ton m 1780, and m the first half of the iQth century the establish 
ments of Purdy, Welch & Co, and of van Amburgh gave a 
\Md( popuUrity to the circus in the I nited States All former 
( iicus-proprictor-. were, however, far surpassed in enterprise and 
resource by P i Barnum (q v ), whose claim to be the possessor 
of “the greatest show on earth’’ was no exaggeration The 
influence of Barnum, however, brought about a considerable 
chxnge in the cliiracter of th modern circus In arenas too 
large for speech to be easily audible, the traditional comii di xloguc 
of the clown assumed a less prominent place than formerly, 
while the v istly increased wealth of stage properties relegated 
to the background the old-fashioned ccpiestnin feats, which 
were replaced by more ambitious acrobatic perform cnees, and 
by exhibitions of skill, strength and daring, requiring the 
employment of immense numlxrs of performers and often of 
complicated and expensive machinery These tendencies are, 
as IS natural, most m irked in shows given in permanent buildings 
m large cities, such as the London Hippodrome, which was bunt 
as a combination of the circus, the menagerie and the vari*»ty 
theatie, where wild animals such as lions and elepliants from 
time to time appeared in the ring, and where convulsions of 
nature such as floods, earthquakes and vole anic eruptions have 
been produced with an extraordinary wealth of realistic display 
At the Hippodrome in Paris— unlike its London namesake, a 
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circus of the true classical type m whuh the arena is entirely 
surrounded bv the scat-> of the spectator;,- <^hariot races after 
the Roman model were hi Id m the latter part of the 19th 
century, at which prizes of considerable value were given by the 
management 

CIRENCESTER (traditionally pronounced Ciceter), a n trket 
town m the Cirencester p irlnment r\ division of Glouceslershin , 
Lngland, on the river Churn, a trilnitary of the lhames, 93 in 
WN W of London Pop of urban district (1901) 7536 It is 
served by a branch of the Cireat Wistcin rulwai , and there is 
also a stition on the Midi ind and Southwestern Junction 
railway This is an ancient and prospenous market to\ n of 
picturesque old houses clustering rounel a fine parish ebunh 
with a high embattled towe r, u.d i n markable south pore h v itli 
parvisc Ihe church is inainlv Perpendir ular, and among its 
numerous chipels that of St ( itheniu h a lieautiful reef of 
fan-tracery m stone dated 1508 Of the abbey founded m 
1117 Henry 1 there rem an a \urman gate\v i\ ..nd a few 
capitals Iherc are two good museums containing mosaics, 
inscriptions, carved and sei Iptured stones, and manv smaller 
rt mams, for the town was the Rom m Corintxnn or hurncurnovmxn 
Dobiitturtm Little trace of Cormium, however, tan be seen 
in \ilUy except the amphitheatre and some indications of the walls 
To the, viest of the town is Cirencester House, the seat of L rl 
Bathurst The first Lord Bathurst (1684-1775) devoted himjclf 
to beautifying the fine demesne of Oakley Park, v.hien he 
planted and adorned with remarkable artificial nuns Ihis 
noblemin, who became baron m 1711 and earl m 1772, was a 
patron of art and literature no less than a statesman and Pope, 
a freejuent v isitor here, was allowed to eiesign the building know n 
is Popes Seit, m the ptrk, commandii.g a splendid prospect 
of woods and avenues Swift was another appreciativ c v isilor 
I he house contains portraits bv rente, Gainsborough, 
Romney, Lelv, Reynolds, Hoppner, Kneller and many others 
A mile west of the town is the Roval Agricultural College, 
mcorporUeel hy charter m 1845 Its buildings include a chapel, 
a dining hall, a librarv, a lecture theatre, laboratories, class- 
revoms, private studies and dormitories for the su dents, apart- 
ments for resident professors, and serv ints ollie es , also a 
museum containing i eollection of anatomical and pathological 
preparations, and miner ilogical, botimcal and geological speci- 
mens Ihe college farm comprises 500 acres, 450 of winch 
are arable , and on it are the vseU-appomUd farm-buildings 
and the veterinary hospital Besides agriculture the course of 
instruction at the college includes chemistry, natural and 
mcehuucal philusophv , naluril historv , mensuration, surveying 
and drawing, and other subjects of practical importance to the 
farmer, proficiency m which is tested by means of sessional 
examinations The mdusincs of Cirencester comprise various 
branches of agriculture It has connexion by a branch canal 
with the Thames and Severn c in il 

Corinium was a flourishing Roirano-British town, at first 
jierhaps a cavalry post, but afterwards fur the greater pert of 
the Roman period, pureh a tiviliin citv \t Ch^dworth, 7 m 
N r , is one of the most noteworthy Roman v illas in Lngland 
Cirencester (6 irneccaster, ( \renceasUr, Cyrtrx^ieaAxr) 13 described 
in Domesdu is iniicnt demesne of the crown Ihe manor was 
granted by William I to William Titzosbern, on reverting to 
the crown it was given in 1189, with the township, to the Augus- 
tinian abb^v founded here bv Henrv’’ I Ihc struggle of the 
townsmen to prove thit (ircneestir was a borough jirobildv 
began m the same ycir, when they were amcrceci for a false 
prejentmont Four inquisitions during the 13th <"enturv sup- 
ported the abbots claims, yet m 1343 the townsmen declared 
in a chancerv bill of complaint that ( ircnccstcr was a borough 
distinct from the manor, belonging to the king but usuqied by 
the abbot, who since i .,08 had ibated their court of provostrv 
Accordmglv thev produced i copy of a foi ged charter from 
Henry I to the town , the court ignored tins and the abbot 
obtained a new charter and a writ of lupersedeas For their 
success against the earls of Kent and Salisbury Henry IV m 
1403 gave the townsmen a gild merehant, although two 
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inquisitions reiterated the abbot’s rights These were confirmed 
m 1J08-1409 and 1413 , m 1418 the charter was annulled, and 
in J477 parliament declared that Cirencester was not corporate 
\fter several unsuccessful attempts to re-establish the gild 
merchant, the government m 1592 was \ested in the bailiff of the 
lord of the manor Cirencester became a parliamentary borough 
m 1572, returning two members, but was deprived of repre- 
sentation m 1885 Besides the “ new market ” of Domesday 
Book the abbots obtained charters in 1215 and 12;:; 3 for fairs 
during the octaves of All Saints and St Thomas the Martyr 
The wool trade gave these great importance , m 1341 there 
were ten wool met chants in Cirencester, and Ixland speaks of 
the abbots’ eloth-mill, while ( amden calls it the greatest market 
for wool in F ngland 

See Transactions of the Bristol and Glouctsttrshire Archaeological 
Society, vols 11 , ix , win 

CIRILLO, DOMENICO (1739-1709), Italian physician and 
patriot, was born at Grumo in the kingdom of Naples Appointed 
while yet a young man to a bot inieal professorship, C irillo went 
some years afterwards to England, where he was elected fellow 
of the Royal Society, and to Frince On his return to N tplcs 
he was appointed successively to the chairs of practical and 
theoretical medicine lie wrote voluminously and well on 
scientific subjects and secured an extensive medic il practice 
On the French occupation of Naples and the proclamation of 
the Parthenopean republic (1799), Cirillo, after at first refusing 
to take part m the new government, consented to be chosen a 
representative of the people and became a member of the 
legislative commission, of which he was cventuall) elected 
president On the ibandonment of the republic b> the French 
(junc 1799), Cardinal Ruffo and the army of King herdinind 
IV returned to Naples, and the Republicans withdrew, ill-armcd 
and inadequately provisioned, to tlie forts A.ftcr a short siege 
they surrendered on honourable terms, life and liberty b ing 
guaranteed them by the signatures of Ruffo, of Foote, and of 
Micheroux But the arrival of Nelson changed the complexion 
of affairs, and he refused to ratify the capitulation becure 
under the British flag, Ferdinand and his wife, C-arolme of 
Austria, showed themselves eager for revenge, and Cirillo was 
involved with the other republicans m the vengeance of the 
royal famil) lie asked lady Hamilton (wife of the British 
minister to Naples) to intercede on his behalf, but Nelson wrote 
m reference to the petition “ Domenico Cirillo, who had been 
the king’s physician, might have been saved, but that he chose 
to filay the fool and lu, denying that he had ever made any 
speeches against the governmenf, and saying that he only took 
care of the poor in the hospitcds ” {Nelson and the Neapolitan 
Jacobins, Navy Records Society, 1903) He was condemned 
and hanged on the 29th of October 1 799 C irillo, whose favourite 
study was botany, and who was recognized as an entomologist 
by Linnaeus, left many books, in I atm and Italian all of them 
treating of medical and scientific subjects, and ill of little value 
now Exception must, however, be made m favour of the 
J nlu tnorcili delV isino, a pleasant philosojihical pamphlet 
remarkable for its double charm of sense and style He in- 
troduced many medical innovations into Naples, particularly 
inoculation for smallpox 

See C Giglioli, Naples tn 7799 (London, 1903) , L Conforti, Wapolt 
net ijgg (Naples, iyb<)) C iivironi, L Itaha durante il domtnio 
ftancese, vol n pp 179204 Also under Naples, Nelson and 
Ferdinand IV ofNaiies 

CIRQUE (Lat circus, ring), a French word used m physical 
geography to denote a semicircular crater- like amphitheatre 
at the head of a valley, or in the side of a glaciated mountain 
The valley cirque is characteristic of calcareous districts In 
the Chiltern Hills especially, and generally along the chalk 
escarpments, a flat-boitomed valley with an intermittent 
stream winds into the hill and ends suddenly m a cirque There 
IS an excellent example at Ivmghoe, Buckinghamshiie, where 
It appears as though an enormous flat-bottomed scoop had been 
driven into the hillside and dmggcd outwards to the plain In 
all cases it is found that the valley floor consists of hard or 


impervious rock above which lies a penneable or soluble stratum 
of considerable thickness In the case of the chalk hills the 
upper strata are very porous, and the descending water with 
atmospheric and humous acids m solution has great solvent 
power During the winter this upper layer becomes saturated 
and some of the water drains away along joints in the escarpment 
An underground stream is thus developed carrying away a great 
de il of material m solution, and in consequence the ground above 
slowl) collapses over the stream, while the cirque at the head, 
where the stream issues, gradually works backward and may 
pass completely through the hills, leaving a gap of which another 
drainage system may take possession In the limestone country 
of the Cotteswolcl Hills, many small intermittent tributary 
stre ims are htaded by cirques, and some of the longer dry valleys 
have springs issuing from beneath their lower ends, the dry 
valleys being collapsed areas above underground streams not 
vet revealed In this case the pervious limestone is underlain 
by beds of impervious clay There arc many of these in the 
]ura Mountains Ihc Cirque de bt Sulpice is a fine example 
where the impervious bed is a marly clay 
The origin of the glacial cirque is entirely different and is 
said by W D [ohnson {Journal of Geology, xii No 7, 1904) to 
be due to basal sapping and erosion under the birgschrund of 
the gl'citr In this he is supported by Ct K (iilbcrt in the same 
journal, who produces some remarkable eximples from the 
Sierra Nevada in California, where the mountain fragments 
have been left behind “ like a sheet of dough upon a board after 
the biscuit tin has done its work ’ , so that above the head 
of the glaeitis “ the rock detail is rugged and splintered but its 
general effect is that of a great symmetrical arc ” Descending 
one of the hcigschrunds of Mt I yell to a depth of 150 ft, 
Johnson found a rock floor cumbered with lee and blocks of 
rock and the rock face a literally vertical cliff “ much riven, its 
fracture planes outlining sharp angular masses in all stages of 
displacement and dislodgment ” Judging from these facts, 
he interprets the deep valleys with cirques at their head m 
formerly glaciated regions where at the head there is a “ rev ersed 
grade of slope, as due to icc-erosion at valley-heads where 
scour IS impossible at the sides of the mountain but strongest 
under the glacier head where the ice is deepest 1 he opponents 
of ice-erosion nevertheless recognize the very frequent occurrence 
of glacial cirques often containing small lakes such as that 
under (ader Idns in Wales, or at the head of Little Timber 
Creek, Montana, and numerous examples m Alpine districts 
CIRTA (mod Constantine, q v ), an ancient city of Numidia, 
m Africa, m the country of the Ma&s>li It was rcgirded by 
the Romans as the strongest position in Numidia, and was made 
by them the converging point of all their great military roads 
in that country By the early emperors it was allowed to fall 
into decay, but was afterwards restored by Constantine, from 
whom it took its modern name 
CISSEY, ERNEST LOUIS OCTAVE COURTOT DE (1810-1882), 
French general, was born at Pans on the 23rd of September 
1810, and after passing through St Cyr, entered the arm\ in 
1832, becoming captain m 1839 He saw active service m Algeria, 
and became chef d’escadron in 1849 and lieutenant-colonel in 
1850 He took part as a colonel in the Crimean War, and after 
the battle of Inkerman received the rank of general of brigade 
In 1863 he was promoted general of division When the F ranco- 
German War broke out m 1870, de Cissey was given a divisional 
command m the Army of the Rhine, and he was included in 
the surrender of Bazainc’s aimy at Met/ He was released from 
captivity onlv at the end of the war, and on his return was at 
once appointed by the Versailles government to a command 
in the army engaged in the suppression of the Commune, a task 
in the execution of w'hich he displayed great rigour From Jul> 
1871 de Cissey sat as a deputy, and he had already become 
minister of war He occupied this post several times during the 
critical period of the reorganization of the French army Tn 
1880, whilst holding the command of the XI corps at Nantes, 
he was accused of having relations with a certain Baroness 
Kaula, who was said to be a spy in the pay of Germany, and 
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he was in consequence relieved from duty An inquiry subse- 
quently held resulted in de Cissey’s favour (i88i) He died on 
the 15th of June 1882 at Pans 

CISSOID (from the Gr kio-o-os, ivy, and form), a 

curve invented by the Greek mathematician Diodes about 
180 B c , for the purpose of constructing two mean proportionals 
between two given lines, and in order to solve the problem of 
duplicating the cube It was further investigated by John Wallis, 
Christiaan Huygens (who determined the length of any arc m 
1657), and Pierre de Fermat (who evaluated the area between 
the curve and its asymptote in 1661) It is constructed m the 
following manner Let APR be a semicircle, BF the tingcnt 
at B, and APT a line cutting the ciitle in P and BT at F , take 
a point Q on A I so that AQ alwa\ s equals 
PT, then the locus of Q is the cissoid 
Sir Isaac Newton devised the following 
mechanical construction 1 ake a rod LMN 
bent at right angles \t M, such that 
MN — AB, let the leg TM always pass 
through a fixed point O on AB produced 
such that 0\ — C\ where ( is the middle 
point of AB, anrl ( lusc N to travel along 
tin line perpendicular to AB at C , then 
the midpoint of MN traces the tisso'd 
The curve is symmetrical about the axis 
of X, and consists of two infinite branches 
asymptotic to the line BT and forming a 
cusp at the origin 1 he cartesian equation, 
wh"n A is the origin and AB — 2ci, is 
polar equation is r-2a sm 0 tan 6 The 
positive pedal of the parabola )'"-r8flv = o 
for the vertex, and the inverse of the parabola y- = SaXf the 
vcitex being the centre of inversion, and the sem-latus rectum 
the (onstant of inversion The area bctwien the curve and its 
as\ mptote is 37rfl2, j c three times the area of the generating 
circle 

Ihe term cissoid his been given in modem times to curves 
generated in similar manner from other figures than the circle, 
and the form described above is distinguished as the i issoid of 
Diodes 

A ciisoid aN^U IS the angle included between the concave sides 
of two intersecting curves , the convex sides include the fn/reni 
angle 

See John WalUs, Collected II or^s, vol i T II Eagles, Plane 
Curves (1885) 

CIS-SUTLEJ STATES, the southern portion of the Punjab, 
India The name, now obsolete, came into use in 1809, when the 
Sikh chiefs south of the Sutlej passed under British protection, 
and was generally applied to the country south of the Sutlej 
and north of the Delhi tcrntor>, bounded on the E by the 
Himalayis, and on the \V by Sirsa district Before 1846 the 
greater part of this territory was independent, the chiefs being 
subject merely to control from a political officer stationed at 
Umballa, and styled the agent of the govemoi -general for the 
Cis-Sutlcj states After the first Sikh War the full administration 
of the territory became vested in this oflicer In 1S49 occurred 
the annexation of the Punjab, when the Cis-Sutlej states com- 
missionership, comprising the districts of Umballa, Ferozepore 
Ludhiana, Fhanesar and Simla, was incorporated with the new 
province The name continued! to be applied to this division 
until 1862, when, owing to herozepore having been transferred 
to the Lahore, and a part of Fhanesar to the Delhi division, it 
ceased to be appropriate Since then, the tract remaining has 
been known as the Umballa division Patiala, Jind and Nabha 
were appointed a separate political agenev in 1901 Excluding 
Bahawalpur, for which there is no political agent, and Chamba, 
the other states are grouped under the commissioners of Jullunder 
and Delhi, and the superintendent of the Simla hill states 

CIST (Gr Kta-ry, Lat asta, a box , cf Ger Ktsie, Welsh ktsi- 
vaen, stone-coflfiin, and also the other Eng form “ chest ”), m 
Greek archaeology, a wicker-work receptacle used in the Eleu- 
sinian and other mvsteries to carry the sacred vessels also. 
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in the archaeology of prehistoric man, a coffin formed of flat 
stones placed ecigeways with another flat stone for a cover 
Ihe word is also used for a sepulchral chamber cut in the rock 
(see Coffin) 

“ Cistern,” the common term for a water-tank is a derivation 
of the same word (I at ctslenia i f “ cave ’ and “ cavern ) 

CISTERCIANS, otherwise (iREv or White Monks (from the 
colour of the habit ov er which is worn a black s( apular or apron) 
In 1098 St Robert, born of a noble family in C hampagne, at first 
a Benedictine monk, and then abbot of certain hermits settlea at 
Molcsme near ( hatillon, being dissatisfied with the manner of 
life and observance there migrited with twenty of the monks 
to a swampv place called ( iteaux m the diocese of Chalons, not 
far from Dijon Count Odo of Burgundy here built them a 
monastery , and they began to hv c a life of strict observ ance 
according to the letter of bt Benedicts rule In the following 
year Robert was compelled bv papal authority to return to 
Molesine, ind Alberic succeeded him as abbot of C iteaux and 
held the office till his death in 1109 when the Englishman St 
Stephen Harding became abbot until 1134 For some ^ears 
the new institute set med little likely to prosper , few nov ices 
came, and in the first years of Stephens abhuv'^ it seemed 
doomed to failure In 1112, howevar, St Bernard and thirtv 
others offered themselves to the monastery, and a rrpid and 
woniierful development at once set in The next three years 
witnessed the foundation of tin four great ‘ daughter-houses of 
Citeaux ’ — La Fcrtc, Pontignv Clairvaux and Morimond 
At Stephen’s death there were over 30 Cistercian houses, at 
Bernard s (1154) over 280 and hv the end of the century over 
500 and the Cistercian influence m the Church more than kept 
pace with this material expansion, so that St Bernard saw one of 
his monks ascend the pap il chair as Eugenius III 

The keynote of Cistercian life was a return to a literal observ- 
ance of St Iknedu t s nilc — how literal may be seen from the ( on- 
troversi between St Bernard and Peter the \enerahlc, abbot of 
Clunv (see Maitland, Dark Ages ^ xxii ) The Cisterei ins rejected 
alike all mitigations and all dev elopments, and tried to reproduce 
the life exactly as it had been in St Benedict s time, indt ed in 
various points they went beyond it in austerity The most 
striking feature in the reform wius the return to nunu il labour, 
and especialh to field-work, w hieh became a speti il characteristic 
of Cistercian life In order to make time for this work they cut 
awav the accretions to the divine office which had been steadily 
growing during three centuries, and m Clunv and the other 
Black Monk monasteries had come to exceed gre itlv m length 
the regular e inonical office one only of these accretions did 
they retain, the d iilv recitcation of the Oifu c of the Dead (Edm 
Bishop, Origin of the Primer, Early English lext Society , original 
series, 109, p xxx ) 

It was as agriculturists and horse and cattle breeders that 
after the first blush of their success and before a centurv li ui 
passed, the Cistercians exercised iheir chief influence on the 
progress of civilization m the later middle ages they yvere the 
great farmers of those day s, end many of the improv ements in 
the various fuming operations were introduced and piopagated 
by them , it is from this point of v lew that the importance of 
their extension in northern I urope is to be estimated The 
Cistercians at tue beginning renounced all sources of income 
arising from benefices, tithes, tolls and rents and depended for 
their income wholly on the land This developed an organized 
system for selling tluir farm produce cattle and horses, and 
notably contributed to the commercial progress of the countries 
of western Europe Thus bv the middle of the 13th century the 
export of wool bv the English ( istercians had become a feature 
in the commerce of the countn Farming operations on so 
extensive a scale could not be carried out by the monks alone 
whose choir and religious duties took up a considerable poilion 
of their time and so from the beginning the svstem of lay 
brothers was introduced on a large scale The lay brothers 
were recruited from the peasantry^ and yvere simple uneducated 
men, whose function consisted in carrying out the various field- 
works and plying all sorts of useful trades thev formed a bodv 
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of men who lived alongside of the choir monks, but separate 
from them, not taking part m the canonical office, but having 
their own fixed round of prayer and religious exercises A lay 
brother was nevf’r ordained, and never held any office of 
superiority It was by this svstem of lay brothers that the 
Cisteraans were able to play their distinctive part in the progress 
of European civibzation But it often happened that the number 
of lav brothers became excessive aiid out of proportion to the 
resources of the monasteries, there being sometimes as many 
as 200 or even 300, in a single abbey On the other hand, at 
any rate in some countries, the system of lav brothers m course 
of time worked itself out , thus m England by the dose of the 
14th century it had shrunk to relatively small proportions, and 
in the 15th century the regime of the English Cistercian houses 
tended to approximate more and more to that of the Black 
Monks 

I he Cistercian polity calls for special mention Its lines were 
adumbrated bv Albenc, but it received its final form at a meeting 
of the abbots m the time of Stephen Harding, when was drawn 
up the Carta Cantahs (Migne, Patrol Lat clxvi 1377), a 
document which arranged the relations between the various 
houses of the Cistercian order, and exercised a great influence 
also upon the future course of western monachism From one 
point of view, it may be regarded as a compromise between 
the primitive Benedictine system, whereby each abbey was 
autonomous and isolated, and the complete centralization of 
Cluny, whereby the abbot of Cluny was the only true superior 
m the body Citeaux, on the one hand, maintained the in- 
dependent organic life of the houses — each abbey had its own 
abbot, elected by its own monks , its own community, belong- 
ing to Itself and not to the order in general , its own property 
and finances admmistered by itself, without interference from 
outside On the other hand, all the abbeys were subjected to 
the general chapter, which met yearly at C iteaux, and consisted 
of the abbots only , the abbot of ( iteaux was the president of 
the chapter and of the older, and the visitor of each and every 
house, with a predominant influence and the power of enforcing 
everywhere exact conformity to Citeaux m all deCuls of the 
exterior life — observance, chant, customs The principle was 
that Citeaux should always be the model to which all the other 
houses had to conform In case of any divergence of view at 
the chapter, the side taken by the abbot of Citeai x was alwavs 
to prevail (see F A Gasquet, Sketch of Mona^ttc Comtitutional 
History, xxxv-xxxviii, prefixed to English trans of Montalem- 
bert’s Monks of the He?/, cd i8qs) 

By the end of the 12th century the ( istercian houses numbered 
500, in the 13th a hundred more were added , and in the J5th, 
when the order attained its greatest extension, there were close 
on 750 houses the larger figures sometimes given are now 
recognized as apocryphal Nearly half of the houses had been 
founded, directly or indirectly, from Chirvaux, so great was 
St Bernard s influence and prestige indeed he has come almost 
to be regarded as the founder of the ( isternans, who have often 
been called Cernardines The order was spread all over western 
Europe, — chiefly in France, but also in Cicrmany, England, 
Scotland, Ireland, Sweden, Poland, Hungary, Italy and Sicily, 
Spam and Portugal,— where some of the houses, as Alcoba^a, 
were of almost incredible magnificence In England the first 
foundation was Furness (1127), and many of the most beautiful 
monastic buildings of the country, beautiful in thtn'sclves and 
beautiful in their sites, were Cistercian, — as Tintern, Rievaulx, 
By land. Fountains A hundred were established m England m 
the next hundred years, and then only one more up to the 
Dissolution (for list, see table and map m F A Ciasquet s English 
Monastic Life, or Catholic Dteitonarv, art “ Cistercians ”) 

For a hundred years, till the first quarter of the 13th century, 
the Cistercians supplanted Cluny as the most powerful order 
and the chief religious influence m western Europe But then 
m turn their influence began to wane, chiefly, no doubt, because 
of the rise of the mendicant orders, who ministered more directly 
to the needs and ideas of the new age But some of the reasons 
of Cistercian decline were internal In the first place, there was 


the permanent difficulty of maintaining in its first fervour a 
body embracing hundreds of monasteries and thousands of 
monks, spread all o\ er Europe , and as the C istercian very 
taison d'etre consisted m its being a “ reform,” a return to 
pnmitive monachism, with its field-work and severe simplicity, 
any failures to live up to the ideal proposed worked more 
disastrously among Cistercians than among mere Benedictines, 
who were intended to live % life of self-denial, but not of great 
austerity Relaxations were gradually introduced in regard to 
diet and to simplicity of life and also in regard to the sources 
of income, rents and tolls being admitted and benefices incor- 
porated, as was done among the Benedictines , the farming 
operations tended to produce a commercial spirit, wealth and 
splendour invaded many of the monasteries, and the choir 
monks abandoned field-work 

The later history of the Cistercians is largely one of attempted 
revivals and reforms The general chapter for long batthd 
bravely against the invasion of relaxations and abuses In 1335 
Benedict XII , himself a Cistercian, promulgated a series of 
regulations to restore the primitive spirit of the order, and in 
the i5uh century vanous popes endeavoured to promote reforms 
All these efforts at a reform of the great body of the order proved 
unavailing , but local reforms, producing vanous senu-inde- 
pendent offshoots and congregations, were successfully earned 
out in many parts in the course of the 15th and i6th centuries 
In the 17th another great effort at a general reform was made, 
promoted by the pope and the king of hnnee, the general 
chapter elected Richelieu (commendatorv ) d)bot of (iteaux, 
thinking he would protect them from the threatened leform 
In this they were disappointed, for he threw himsdf wholly on 
the side of reform So gieat however, was the resistance, and 
so senous the disturbances that ensued, that the attempt to 
reform ( iteaux itself and the general body of the houses had 
again to be aliandoned, and only local projects of icform could 
be earned out In had anstn the ri formed congregation 
of the Feuillants, whi<h spread widely in Iiancc and Italy, in 
the latter country under the name of “ Improved Bernardinc ’ 
Ihe French congregation of Sept-Font aines (16154) also deserves 
mention In 1663 de Ranc6 reformed La 1 rappe (see T kappists) 

The Reformation, the ecclesiastical policy of Joseph II , the 
French Revolution, and the revolutions of the iqth century, 
almost wholly destroved the Cistercians, but some survived, 
and since the beginning of the last half of the 19th century 
there has been a considerable lecovery They are at present 
divided into threi bodies (i) the Common Obscrv xntc, with 
about 30 monasteries and 800 choir monks the large majority 
being in Austria-Hungary , they represent the mam body of 
the order and follow a mitigated rule of life , thev do not f arry 
on field-work, but have large secondary schools, and are m 
manner of life littU different from fairly observant Benedictine 
Blaik monks, of late years, however, signs arc not wanting 
of a tendency towards a return to older ideas , (2) the Middle 
Observance, embracing some dozen monasteries and about 150 
choir monks , (3) the Strict Observance, or Trappists (q v ), with 
nearly 60 monasteries, about 1600 choir monks and 2000 lay 
brothers 

In all there are about 100 Cistercian monasteries and about 
4700 monks, including lay brothers There have always been a 
large number of Cistercian nuns , the first nunnery was founded 
at Tart m the diocese of Langres, iizi, , at the penod of their 
widest extension there are said to have been qoo nunneries, 
and the communities were very large The nuns were devoted 
to contemplation and also did field-work In Spam and France 
certain Cistercian abbesses had extraordinary pnv ileges N umer- 
ous reforms took place among the nuns The best-known of 
all Cisteraan convents was probably Port-Royal (q v ), reformed 
by Angelique Amaud, and associated with the story of the 
Jansenist controversy After all the troubles of the 19th century 
there still exist 100 Cisteraan nunneries with 3000 nuns, choir 
and lay , of these, 1 3 nunneries with 900 nuns are Trappist 

Accounts of the beginning*' of the Cistercians and of the primitive 
life and spint will be found m the lives of St Bernard, the best 
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■whereof js that of Abl^A E VacandaJcl (1895) , also in flic Life of 
St bteplun Harclme', m the Lngltsh Saints also Henry Collins 
(one of the Oxford Movement, who became a Cistercian), Spirit and 
Misstim of the Cistercian Ordtr (1866) The facts arc related m 
Htlvot, Hist des ordres reltgieux (1792), v cc 46, vi cc i, 2 
Useful sketches, i\ith references to the liter iture, are suppned in 
Herzog, Rtalencyklopadie (cd 3), art ' Cistcrcicnscr ’ , Wetzer 
imd Welle, Ktrchenlevtkon (cd 2), art " Cistercienscrordcn 
Ma't Hcimbucher, Orden und Kongregattoneit (t8q 6), 1 §§ 33, 3^ 
Prof Brewers discnminatinj?, >ct on the whole svmpathttic, 
Preface to vol iv of the Works of Giraldus Cambrensis (Rolls Senes 
of Chronicles and Memorials) is \cry aistructivc Denis Murphy & 
Triumphaha Monasteni S Cruris (1891) contiins a gentril sketch, 
V^ith a pirticular account of th<- Insh Cistercians (E C B ) 

CITATION (Lat atare, to citt), m law, a summons to appear, 
more particularly applied m Lnglarul to process m the prob.ite 
and divorce division of the high rourt In the ecdesiastical 
courts, citation was a method of (ommeneing a probate suit, 
answering to a writ of summons at common law, and it is now 
in J'nglish piobatc prictice an instrument issuing from the 
prim .pal probate registr>, chit fly used when a person, having 
the superior right to take a grant, delays or declines to do so, 
and another h u mg an inferior right desires to obtain 1 grant , 
the part) ha\ uvg the prior right is cited to appear and either to 
rtnuiinct- the grant or show cause why it should not be decreed 
to the citator In divorce practice, when i petitioner has filed his 
petition and affidavit, he extracts a citation, / <r a commmd 
drawn in the name of the sovereign and signed by one of the 
registrars of the court, calling upon the dlcgcd offender to appear 
and make answer to the petition In Scots law, citation is used 
m the sense of a writ of summons The word in its more general 
literary sense means the act of quoting, or the referring to an 
authority in support of an argument 

CITEAUX, a village of eastern France, m the department of 
Cute dOr, 16 m SSF of Dqon by road It is celebrated 
for the great abbey founded by Robert abbot of Mohsme, 
in ioc;8, which became the headqu irters of the ( istercian 
order I he buildings which remain date chiefl) from the i8lh 
century and are of little interest The church, destroyed 
m 1792, used to contain the tombs of the earlier dukes of 
Burgundy 

CITHAERON, now called from its pme forests Llatt i a famous 
mountain lange (4626 ft ) m the south of Boeotia, separating 
that state from Megans and Attica It was famous in Cireek 
mythology, and is frequently mentioned by the gnat poets, 
especially by Sophocles It w is on Cithaeron that Actacon 
was changed into a stag, that Pentheus was tom to pieces by 
the 13 iccb intes whose orgies he h ad been watching, and that the 
infant Oedipus was exposed This mountain, too, was the scene 
of the mystic rites of Dionysus, and the festival of the Daedala 
m honour of Hera The carnage-road from \then5 to Thebes 
crosses the range by a picturesque defile (the pass of Dryos- 
ceph ilae, “ Oak-heads ’), which was at one time guarded on the 
Attic side by ,i strong fortress, the ruins of ■which are known as 
Ghyphto-k astro (“Gipsy Caistle ’ ) Plataca is situated on the 
nortii slope of the mountain, and the strategy of the battle of 
479 B c was considevabU affee texi by the fact that it was necessary 
for the Cireek to keep their (ommumeatiuns open bv the passers 
(see Plata E a) The best-known of these is that of Dryos- 
cephalae, which must then, as now, have been the direct route 
from Athens to Thebes Two other passes, f irther to the west, 
were crossed by the roads from Platiea to Athens and to Megara 
respectively (L Gr ) 

CITHARA ( Kssynan chetarah , Or t^tOapa , I^t ctlhara , per 
haps Heb kinura, ktnnor), one of the most ancient stringed 
instruments, traced back to 1700 n c among the Semitic races, 
in Fgypt, Ahsvna, Asia Minor, Greece and the Roman empire, 
■whence the use of it spread over Europe flu main feature of 
the Greek kithara, its shallow sound-chest, being the most 
important part of it, is also th it m whu h developments are most 
noticeable , its contour varied considerably during the many 
musical ages, but the characteristic in respect of which it forc- 
shadov/ed the precursors of the violm family, and by which they 
were distinguished from other eontomporarv stringed instruments 


of the middle ages, was preserved throughout m all European 
descendants bearing derived names This characteristic box 
sound-chest (fig i) consisted of two resonating tables, either flat 
or delicately irched, connected bv ribs or sides of equal width 
Ihe eithara may be regarded as an attempt by a more skilful 
craftsman or race to improve upon th* lyre (q v ) while retaining 
some of Its feature 1 he construction of the cithara can fortu- 
nately be accurately studied from two actual specimens found in 
Egypt and preserved in the 
museums of Berlin and 
Txidcn The I eiden cithara 
(fig 2), which forms part of 
the d Anastasv 1 oPcction in 
the Museum of Antiquities, 
is in a very good state of 
preservation The sound- 
chfst, in the form of an 
irregular square 1 7 cm x 1 7 
cm ), IS hollowed out of a 
solid block of wood from 
the base, which is open , 
the little bar, seen through 
the o{ien base and measur- 
ing 2 i cm (i in ), IS also of 
the same piece of wood 
The arms, one short and 
one long, arc solid and art 
fixed to the body by means 
ol wooden pins , they are 
glued as well lor greater 
strength W Plcvte, through 
whose courtesy the sketch , ^ —Nero Citharoedns (Mio 

Pio tlementino), showing back of a 
was revised and corrected, koiti an Cithara 
States that there aie no 

indications on the instrument of an) kind of bridge or attach- 
ment for stringb except the little half hoop of lion wire which 
passes through the base from back to front To this the strings 
were probable attached, and the 'itlle bar performed the double 
duty of sound-post and support for strengthening the tail-picoc 
and enabling it to resist the tension of the stnngs Ihe oblique 
transverse bar, rendered necessary bv the increasing length of 
the strings, was characteristic of the 
Egyptian cithara,^ whereas the Asiatic 
and Greek instruments were generally 
constructed with horizontal bars resting 
on arms of equal Icnglli, the pitch of the 
strmgs being varied hv thickness and 
tension instead of bv length (hor the 
Berlin cithara see 1 v kf ) 

The number of strings with which the 
cithara w as sti ung varied from 4 to iq 
or 20 at different times , they veere 
added less for the purpose of increasing 
the compass m the modem sense than 
to enable the performer to plav m the 
different modes of the fircck musical 
svsttm Terpandtr IS credited with hav - 
ing inti eased the number of stnngs 
to seven, Fuchd, quoting him as his 
authontv, states that 
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tilt tctrachordal chant, we wall sing aloud ifomThcUs Museum 

’ , . rvf AnfinnitirR 1 ( wlpn 

new mmns to a sevm-toned phorminx 

\\ hat has been said of the scale of ihe Ivre applies also to the 
cithaia and need therefore not be repeated here The strmgs 
were vibrated bv means of the fingers or plectrum {irXTjKrpov, 
from ■jrAi/tro'civ , lO strike , t plectrum, from plango, I strike) 
Iwanging with the fingers for strmgs of gut, hemp or silk was 
undoubtedlv tht more artistic method, since the ph\ er was able 
to command \ anous shades of expression w'hich are impossible 


1 \ draw mg of an Fgyplian cithara similar to tlic Leiden specimen 
may be seen in CliairpoUion, Monuments de I pte et dela \ ubie, 
u pi 175 
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with a rigid plcctruin ^ Loudntbs of iccent and great brilliancy 
of tone, however, can onl> be obtained by the use of the plectrum 
Quotations from the classics abound to show what was the 
practice of the Grteks and Romans in this respect The plectrum 
was held in the light hand, with elbow outstretched and palm 
bent inwards, and the strings were plucked with the straightened 
fingers of the left hand - Both methods were used with intention 
accoiding to the dictates of art for the sake of the variation in 
tone colour obtainalile thereby ® 

The string-) of the cithara wcie either knotted round the 
transverse tuning bar itself (zii^oii) or to rings threaded over 
the bar, which enabled the performer to increase or decrease 
the tension by shifting the knots or rings , or else they were 
wound round pegs * knobs ' or pins fixed to the /ugon The 
other end of the strings was secured to a tail-pieee after passing 
over a fiat bridge, or the two were combined m the curious 
high box toil-piccc which acted as a bridge Plutarch" states 
that this contrivance was added to the cithara m the da>s of 
Cepion, pupil of Terpander These boxes were hinged m order 
to allow the hd to be opened for the purpose of securing the 
strings to some contrivance con- 
cealed therein It is a curious fae t 
tint no sculptured cithara pro- 
vided with this box tiil-piecc is 
represented with strings, and m 
many rases there could never htave 
been an\ , for the hand and arm '' 
are visible across the space that 
would be filled b> the strings, 
wliK h ue always carved m a soliel 
1 )lo( K 

I ikt ihc l>re the cithara was 
made in man> sizes, conditioned 
by the pitch and the use to which 
the instrument was to be put 
These instruments ma\ have been 
distinguished by different names , 
tnc pedts, for instance, is dee larcd 
by Sappho (22nd fragment) to 
have been small and shrill , the 
phormtnx, on the other hand, seems 
to have been identical with the 
cithara ® 

The Greek kiihara was the m- 
oedus, showing Citlian with strument of the professional singer 
box tail-pieces c.tharoedus (Kt^«p,.iSos) and ot 

the instrumentalist or eitharista (KiOapia-Tys), and thus served 
the double purpose of (i) accompanying the voice— a use 
pi iced b} the Greeks far above mere instrumental music 
— in epic recitations and rhapsodies, in odes and lyric songs ^ 
and (2) of aecompan>mg the dance, it was also used for 
pli>ing solos at the nation il games, at receptions and banquets 
and at trials of skill The costume of the citharoedus and 
cithansta was rich and rccogm/ed as being distinctive , it 
varied but little throughout the ages, as may be deduced from 
a comparison of representations of the citharoedus on a com 
and on a Greek vase of the best period (fig 4) The costume 
consisted of a palla or long tunic with sleeves embroidered 
with gold and girt high above the waist, falling m graceful 
folds to the feet 1 his palla must not be confounded with the 

* Soc Plutarch, Apophthegm Lacon 

® Philostratus the Elder, Imagines No 10 \mphioii, and 
Pliilostratus the Younger, Imagines, No 7, Orpheus, ’ p 403 
■* T'buUus, Ileg 111 4 39 
•* Le intichitd de Ercolano, \ol lu p 5 
® Idem, vol iv p 201 

® Thomas Hope, Costumes of the 4ncients, vol 11 p 193 , also 
Edward Bulile, Die mustkaltschen Instrumente in den Mimaturen 
ties frtihen Mittelalters (Leipzig, 1903), frontispiece 
‘ See De Musica, ch vi 

* See Visconti Mnseo Clementinn, pi 22, Erato s cithara, and m 
the same work tliat of Apollo Citharoedus (fig 3 above) 

Soc Od 1 153, 155, II xviii 569-570 In Homei the form is 
always ddafus 



mantle of the same name worn bv women Over one shoulder, 
or hanging down the back, was the purple chlamvs or cloak, 
and on his brow a golden wreath of laurels All the eitharoedi 
bear instruments of the tv pc here described as the cithara, and 
never one of the lyre type The records of the eitharoedi extend 
over more than thirteen tcnturics and fill into two natural 
divisions (i) The m\ thological period, approximately from the 
13th centur) B c to the fust Olvmpiad, 77b bc , and (2) the 
historical period to the dav s of Ptoleni) v d 161 Om of the 
very few authentic Greek odes extant is a Pythian ode by Pindar, 
m which the phormmx of Apollo is mentioned , the solo is followed 
by a chorus of tithuocdi The scope of the sokmn games and 
processions, called Panatlienaea, held every four years in honour 
of the goddess Athena, which originally consisted pnneipall) of 
athletic sports and horse and chariot laces, wis extended under 
Peisistratus (r 5 jo B c ), and the celebration made to include 
contests of singers and instrumentalists, recitations of portions 
of the Iliad and Odvs<;ev, such as arc represented on the fne/e 
of the Parthenon (m the Elgin Room at the British Museum) 
and later on friezes bj Pheidias It was at the same period that 
the first contests for solo-pla}ing on the cithara ( hidapia-Tvs) 
and for solo rtw/oi-playing were instituted at the 8th Pvthian 
Games One of the 
principal items at these 
contests for aulos and 
cithara was the Memos 
Pvthikos,dci>cripti\e oi 
the v'lctory of \pollo 
over the pj-thon and 
of the defeat of the 
monster 

The Pv thian Games 
surv IV ed the classic 
Greek period and 
wtre continued under 
Roman swav until 
about A n 394 Not 
only were these games 
held at Delphi, but 
smalU r contests, called 
Pythia, modelled on 
the great P> thian, were 
instituted m \ arious 
provinces of the em- 
pire, and more cspeci- 4 - 
ally in Asia Minor 
Ihe games lasted for several dajs, the first being dt voted 
to music To the games at Delphi came musicians from 
all parts of the civ ilized w orld , and the Spaniards, at the 
beginning of our era had attained to such a marvellous pro- 
ficicncv m playing the cithara an instiument which they had 
learnt to know from the Phoenician colonists before the conquest 
by the Romans, tliat some of their eitharoedi easily carried off 
the honours at the musical contests Ihe consul Metellus was 
so charmed with the music of the Spanish competitors that he 
sent some to Rome for the fcstiv als, where the impression ( realed 
was so great tint the Sp inish eitharoedi olil untd a permanent 
footing in Rome Aulus Cielhus (A od Ail ) describes an incident 
at a banijuct which corroborates this statement 

The degeneration of music as an art among the Romans, and its 
graeluil degradation b\ association with the sensual amusements 
of corrupt Rome, nearly brought about its extinction at the 
end of the 4th century , when the condemnation of the Church 
closed the theatres, and the great national gtnies came to an end 
Instrumental music was banished from <uil life and from 
religious rites, and thenceforth the slender threads which connect 
the musical instruments of Greeks and Romans wdh those of 



—Cithara or Phorminx, from i vase 
in the British Museum 


See Pausanias x 7, § 4 et seq 

“ For a description of the Nomos Pythikos in it'- relation to GrecK 
music see Kathleen Schle=mgcr, “ Researches into the Origin of the 
Organs of the Ancients, Intern Mus Ges Sbd 11 (1901), 2, p 177, 
and Strabo ix p 421 
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the middle ages must be sought among the unconverted bar- 
barians of northern and western Europe, who kept alive the 
traditions taught them by conquerors and colonists , but as 
civilization was m its infancy with them the instruments sent 
out from their workshops must have been crude and primitive 
Asia, the cradle of the cithara, also became its foster-mother , 
It was among the Greeks of Asia Minor that the several steps 
in the transition from cithara into guit ir ^ («/ w ) took place 
The first of these steps produecel the rotta {qv)^ b> the 
construction of body, arms and transverse bar in one piece 
Ihe bemitic races used the rotta at a very remote period (1700 
n c ), as wc know from a fresco at Bcni-Hasan, dating from the 
reign of Senwosn II, which depicts a procession of strangers 
bringing tribute , among them is a bearded musician of Semitic 
type bearing a rotta which he holds horizontally in front of him 
in the Assyrian manner, and quite unlike the Greeks, who always 
pla)cd the l>re and cithara in an upright position A unique 
specimen of this rectangular rotta was found in an Alarnannic 
tomb of the 5th or 6th c entury at Oberflacht m the Black Forest 
The instrument was clasped in the arms of an armed knight , 
It IS now preserved in the Volker Museum in Berlin This old 
(lerman rotta is an exact counterpart of instruments pictured m 
illuminated MSS of the 8th centurv, anti is derived from the 

cithara with rcct- 
' angular bod>, while 

from the cithara with 
a body having the 
curve of the lower 
h df of the violin was 
produ( t d a rotta w ith 
the outline of the 
body of the guitar 
Both types were 
common m Europe 
until the 14th cen- 
tury, some played 
with a bow, others 
twanged by the 
Fig 0 -Roman fingers, and bearing 
Cithara in traiisi indifferently both 

tioii of the Lyeian names, cithara and 
0>c addi- 

‘ ’ tion of a finger- 

board, stretching like a short neck Irom body to transverse bar, 
leaving on c ach side of the finger-board space for the hand to pass 
through in order to stop the strings, produced the erwth or crowd 
{q V ), and brought about the reduction in the number of the 
strings to three or four The conversion of the rotta into the 
guitar {q v ) was an easy transition effected by the addition of a 
long nec k to a body dcriv ed from the oval rotta When the bow 
w'as applied the result was the guitar or troubadour fiddle At 
first the instrument called cithara in the Latin versions of the 
Psalms was glossed cHratt, ettre in Anglo-Sixon, but m the 11th 
century the same instrument was rendered hearpan, and m 
French and English harpe or harp, and our modern versions 
have retained this translation The cittern {q v ), a later de- 
scendant of the cithara, although preserving the characteristic 
features of the cithara, the shallow sound-chest with ribs, adopted 
the pear-shaped outline of the Eastern instruments of the lute 
tribe (K S) 

CITIUM (Gr Kitton), the principal Phoenuian citv m ( yprus, 
situated at the north end of modern I,arnaca, on the bay of the 
same name on the S L coast of the island Conv ergine currents 
from E and W meet and pass seawards off Cape Kiti a few miles 
south, and greatly facilitated ancient trade To S and W the 
site IS protected by lagoons, the salt from which was one of the 
sources of its prosperity The earliest remains near the site go 



Fig 5 — Asiatic 
Cithari in tiansition 
(or rot td) 1 roni <i 
fresco at Bem-Hasan 
I r 1 700 B c ) 


* For a discussion of this question see Kathleen Schlesmger, 
The Instruments of tht Orchestra, part 11 , and especially chapters on 
the ntliara in transition during the middle ages, and the question 
of the origin of the Utrecht Psalter, in which the c\olution of the 
cithara is traced at some length 


back to the My cenaean age {c 1400-1100 b c ) and seem to mark 
an Aegean colony ^ but m historic times Citium is the chief 
centre of Phoenician influtnce in Cyprus I hat this was still a 
recent settlement m the 7th ct ntury is suggested bv an allusion 
in a list of the allies of Assur-bani pal of Assy ria in 66S b t to a 
King Damasu of Kartihadasti (Phoenuian for ‘ New town’ ) 
where Citium would be expected A Phoenician dedication to 
“ Baal of Lebanon ” found here, and dated also to the 7th 
century, suggests that Citium mav have b( longed to Tyre The 
biblical name Kittim, derived from Citium, is m fact used quite 
generally for Cyprus as a whole,® later also for (jretks and 
Romans in general ^ Ihc discovery here of an official monument 
of irgon II suggests that Citium was the administrative centn 
of C\prus during the Assyrian protectorate (709-668 Bc)® 
During the Greek revolts of <500, -586 foil and 352 b c , C itium 
led the side loyal to Persia and was besieged b\ an Athenian 
force m 449 n c , its extensive necropolis proves that it remained 
a considerable city c\( n after the Greek ( luse triumphed with 
Alexander But like other cities of f ypnis, it suffered repeatedly 
from earthquake, arid m medieval times when its h irbour became 
silted the population moved to I arnaca, on the open roadstead, 
farther south Harbour and citadel have now quite disappeared 
the latter having been used to fill up tin former shortiv after the 
British occupation , some gam to health resulted, but an 
irrcperablc loss to science Trices remain of the circuit wall, 
and of a sanctuary with copaius terra cotta offerings , the large 
necropolis yuelds constant loot to illicit exiav vtion 

Biiiio(Raihv — \\ H Engd h\pros (ILilin 1841) (classic d 
allusions) J I Mvres, Journ Hellenu Studns, 'mi 147 11 
(excavations) C\p>us Museum Catalofiue (Oxlorcl, iHoc>), p 50 
lyt 155 Index (Antuputu s) (j F Hill, lint Uus Cat Coins of 
Cyprus (I ondon, 1904), (Coins) (J I M) 

CITIZEN (a form corrupted m 1 ng , app ircntlv by analogv 
with “denizen,” from O Fr citeain, mod hr ri/oyen), etymologic - 
ally the inhabitant of a citv, cite or ncitas (sec fiT\), anti 111 
England the tenn still used pnmariK of persons possessmg 
civic rights in a borough , thus used ilso of a townsman as 
opposed to a countryman The more extended use of the word, 
however, corresponding to civitas, gives citizen ’ the meaning 
of one who is a constituent member of a stite in international 
relations and as such has full national rights and owes a certain 
allegiance (qv)sLS opposed to an ‘ alien , m republican countries 
the term is then commonh emploved as the etjuivalent of 
“ subject ” in monarchies of feudal oiigin 1 or the rules govern- 
ing the obtaining of citizenship m this latter sense in the Lnited 
States and elsewhere see Naturalization 

CITOLE, also spelled SvrOLt, Cvtholf, Gvtolle, ivc (prob- 
ably a Fr diminutive form of cithara, and not from Lat cista, 
a box), an obsolete musical instiument of which the exact form 
IS uncertain It is frequently mentioned by poetical writers of 
the 13th to the 15th centuries, and is found in Wycliffc s Bible 
(1360) m 2 Samuel vi 5, ‘ Harpis ind sitols and tvmpanc 
Ihe Authorized Version has ‘ psaltincs, and the Vulgate 
‘ lyrae” It has been supposed to be another name for the 
psdtcry {q ), a box-shaped instrument often seen m the 
illuminated missals of the middle ages 

CITRIC ACID, Acidum ciiricum, or Oxviricarballyi ic Acid, 
C,H4(0H)(C0 0 H)„ a tetrxhy droxvtnbasic acid, first obtained 
in the solid state by Karl \V ilhclm Scheele, in 1784, from the juice 
of lemons It is present also m oranges, citrons, currants, goose- 
berries and many other fruits, and m sev eral bulbs and tulxers 
It IS made on a large scale from lime or kmon juice, and also by' 
the fermentation of glucose under the influence of Cttromyceies 
pjefjertanus, C glaber and other ferments Lemon juice is 
fermented for some time to free it from mucilage, then boiled 

® Cf the name Kathian in a Ramcssid list of cities ot ( vprus, 
Obtrhummtr, Dte Inset C'lpern (Munich, iqoy), p 4 

•* Gen X 4 Num xxiv 24 Is x\m i, 12 jer n 10, Ezek 
xwn 6 

* Dan XI 30 , I Macc 11 v ui 5 

® Schrader, "Die SarRonstclc dcs Bcrlinu Museums,” m -lih 
d k Pteuss A had U 155 (1881) , Zur Ceogr d assyr Retches 
(Berlin, 1890), pp 337 344 



398 CITRON— CITTA DELLA PIEVE 


and filtered, and neutralized with powdered chalk and a little 
milk of lime , the precipitate of calcium citrate so obtained 
IS decomposed with dilute sulphuric acid, the solution filtered, 
evaporated to remove calcium sulphate and concentrated, pre- 
ferably in vacuum pans The acid is thus obtained in colourless 
rhombic prisms of the composition C6Hg07 + HoO Crystals 
of a different form are deposited from a strong boding solution 
of the acid About 20 gallons of lemon juice should yield alxiut 
10 lb of crystallized citric acid The acid mav also be prepared 
from the juice of unripe goosebernes Calcium citrate must be 
manufactured VMth care to avoid an excess of chalk or lime, 
which would precipitate constituents of the juice that cause the 
fermentation of the citrate and the production of calaum acetate 
and butyrate 

The synthesis of citric acid was accomplished by L E 
Gnmaux and P Adam m 18S1 Glycerin when treated with 
hydrochloric acid gives propenvl dichlorhydrin, which may be 
oxidi/ed to s-dichloraretone This compound combines with 
hydrocyanic acid to form a nitrile which hy drolyses to dichlor- 
hydroxy iso-butyric acid Potassium cyanide reacts with this 
acid to form the correspionding dinitrile, which is converted by 
hydrochloric acid into citric acid This series of operations 
proves the constitution of the acid A Haller and C A Held 
synthesized the acid from eth> 1 thlor-acetoacetatc (from chlorine 
and acetoacetic ester) by heating with potassium cvanide and 
saponifying the resulting nitnle The acetone dicarboxylic 
acid, C0(CH_,C0,H)2, so obtained combines with hydrocyanic 
acid, and this product yields citric acid on hydrolysis 

Citric acid has an agreeable sour taste It is soluble in |ths 
of Its weight of cold, and in half its weight of boiling water, and 
dissolv es m ilcohol, but not m ether At 150® C it melts, and on 
the continued application of heat boils, giving off its water of 
crystallization At 17^° C it is resolved into water and aconitic 
acid, C„HyOfl, a substance found in hqujsetum fluvtattle, monks- 
hood and other plants A higher temperature decomposes this 
body into carbon dioxide and itacomc acid, C^^H^O^, which, 
again, by the expulsion of a molecule of water, yields citraconic 
anhydride, C^H^Oj Citric acid digested at a temperature 
below 40° C with concentrated sulphuric acid gives off carbon 
monoxide and forms acetone dicarboxylic acul With fused 
potash It forms potaisium oxalate and acetate It is a strong 
acid, and dissolved m water decomposes larbonatcs and attacks 
iron and zinc 

The citrates are a numerous class of salts, the most soluble 
of which are those of the alkaline metals , the citrates of the 
alkaline earth metals are insoluble fitnc acid, being tnbasic 
forms either acid monometallic, acid dimetallic or neutral 
tnmetalhc salts , thus, mono-, di- and tn-potassium and sodium 
( itrates are known On warming citric acid with an excess of 
lime-water a precipitate of calcium citrate is obtained which is 
redissolved as the liquid eooL 

The impurities oecasionallv present m commercial citric acid 
are salts of potassium and sodium, traces of iron, lead and copper 
derived from the vessels used for its evaporation and crystalliza- 
tion, and free sulphuric, tartaric and even oxalic acid Tartaric 
acid, which is sometimt s present in large quantities as an adulter- 
ant in (ommercial iitru acid, may be detected in the presence 
of the latter, by the production of a precipitate of acid potassium 
tartiate when potassium acetate is added to a cold solution 
Another mode of separating the two acids is to convert them 
into calcium salts, which are then treated with a perfectly 
neutral solution of cupric chloride, soluble cupric citrate and 
calcium chloride being formed, while cupric tartrate rem uns 
undissolvcd Citric acid is also distinguished from tartanc 
acid by the fact that an ammonia solution of silver tartrate 
produces a brilliant silver mirror when boiled, whereas silver 
citrate is reduced only after prolonged ebullition 

Citric acid is used in calico printing, also m the preparation 
of effervescing draughts, as a refrigerant and sialogogue, and 
occasionally as an antiscorbutic, instead of fresh lemon juice 
In the form of hme juice it has long been known as an antidote for 
scurvy Several of the citrates arc much cmplov ed as medicines. 


the most important being the scale preparations of iron Of 
these iron and ammonium citrate is much used as a haematinic, 
and as it has hardly any tendency to cause gastric irritation or 
constipation it can be taken when the ordinary forms of iron are 
inadmissible Iron and quimne citrate is used as a bitter 
stomachic and tonic In the blood citrates are oxidized into 
carbonates , thev therefore act as remote alkalis, increasing the 
alkalinity of the blood tUid thereby the general rate of chemical 
change within the body (see Acetic Atm) 

CITRON, a species of Citrus (C medico), belonging to the tribe 
Auratitieae, of the botanical natural order Rutaceae , the same 
genus furnishes also the orange, lime and shaddock The citron 
IS a small evergreen tree or shrub growmg to a height of about 
10 ft , It has irregular straggling spiny branches, large pale-green 
broadly oblong, slightly serrate leaves and generally unisexual 
flowers purplish without and while within The large fruit is 
ovate or oblong, protuberant at the tip, and from 5 to 6 in long, 
with a rough, furrowed, adherent rmd, the inner portion of which 
IS thick, white and fleshy, the outer, thin, greenish-vellow and 
very frf^rant I he pulp is sub-acid and edible, and the seeds 
are bitter There are many varieties of the fruit, some of them 
of great weight and size The Madras citron has tne form of an 
oblate sphere , and m the “ fingered citron ” of China the lobes 
are sep^iratcd into fingcr-hke divisions formed bv separation 
of the constituent carpels, as occurs sometimes m the orange 
Ihe citron-tree thrives in the open an in China, Persia, the 
West Indies, Madc*ia, Sicily, Corsica, and the warmer parts of 
Spam and Italy , and m conservatories it is often to he seen 
m more northerly regions Sir Joseph Hooker {Llora of British 
India, 1 514) regards it as a native of the valleys at the 
foot of the Himalaya, and of the khasia hills and the Western 
Cihauts, Dr Bonivia, however considers it to have originated 
m Cochin Chun or Cliiru, and to have been introduced into 
India, whence it spread to Media and Persia It was described 
by fheophrastus as gi owing m Media, three centuries before 
Christ, and was early known to the ancients, and the fruit was 
held in great esteem by them , but thev seem to have been ac- 
quamtcdvvith no other member of XhtAurantiiar the introduction 
of oranges and lemons into the countries of the Mediterranean 
being <lue to the Arabs, between the 10th and 15th centuries 
Josephus tells us that “ the 1 iw of the Jews required that at the 
feast of tabernades every one should have branches of palm- 
tree and citron-tree” ( intiq \m 13 5), and the Hebrew 
word tappuach, rendered “ apples ” and “ apple-tree ” m Cant n 
3, 5, Prov XXV II, ixc , probahlv signifies the cition-tree and 
Its fruit Orihasuis m the 4th century describes the fruit, 
accurately distinguishing the three parts of it About the 3rd 
century the tree was introduced into Italy , and, as Cjallesio in- 
forms us, It was much grown it Salerno in the nth century 
In China citrons are placed m apartments to make the m fragrant 
The nnd of the citron v lelds two perfumes, oil of a ira and oil 
of citron, isomeric with oil of turpentine , and when candied it 
IS much esteemed as a dessert and m confectionery The lemon 
{q V ) IS now generally regarded as a subspecies Li/nonum of 
Citrus medic a 

Onbasii Sardiani, Cnllectorum Midutnaliimi Ltbri XVIJ 1 64 
(De ctlno) , C Ulesio, FiatU du citrus (1811) Darwm, Animals 
and Plants under Donusticatwn , i 334 336 (1868) , Brandis, 
Poiest Flora of North West and Cental India, p 51 (1874} E 
Bonavia, The Cultivated Oranges and lemons, of India and 

Cevlon (i8go) 

CITTADELLA, a town of Venetia, Italy, m the province of 
Padua, 20 m N VV'^ by rail from the town of Padua , 160 ft 
above sea-level Pop (1901) town, 3616 , commune, 9686 Ihe 
town was founded m 1220 by the Paduans to counterbalance 
the fortification of Castelfranco, 8 m to the E , in 1218 by the 
Trevisans, and retains its well-preserved medieval walls, sur- 
rounded bv a wet ditch It was alway s a fortress of importance, 
and in modern times is a centre for the agricultural produce of 
the district, being the junction of the lines from Padua to Bassano 
and from Vicenza to Treviso 

CITTA della PIEVE, a town and episcopal see of Umbria, 
Italy, m the province of Perugia, situated i666 ft above the sea, 
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3 m N E of Its station on the railway between Chiusi and 
Orvieto Pop (1901) 8^581 Etruscan tombs have been found 
m the neighbourhood, but it is not certain that the present town 
stands on an ancient site It was the birthplace of the painter 
Pietro Vannucci (Peiugino), and possesses several of his works, 
but none of the first rank 

CITTA DI CASTELLO, a town and episcopal sec of Umbria, 
Italy, in the provmce of Perugia, 38 m K of Arezzo bv rail 
(18 m direct), situated on the left bank of the liber, 94=; ft 
above sea-level Pop (1901) of town, 6096, of commune, 
26,885 It occupies, as inscriptions show, the site of the ancient 
Itfernum Ttbennum, near which Plin> had a villa (hptst v 6 , 
cf H Winncfcld in Jahrbuch des deut<ichen archaologtschen 
Insiituts, VI Berlin, 1891, 203), but no remains exist above 
ground The town was devastated by fotila, but seems to have 
recovered We find it under the name of Co'itrum Fdinlatn 
at the end of the 8th centurv The bishopric dates from the 
7th century The town went through various political vicissi- 
tudes in the middle ages, being subject now to the emperor, 
now to the Church, until m 1468 it came under the Vitelh 
but when thev died out it returned to the allegiance of the 
Church It IS built m the lorm of a rectangle and surrounded 
b) walls of 1518 It contains fine buildings of the Renaissance, 
esj)ecuillv the palaces of the Vitelh, and the cathedral, originally 
Romanesque I he 12th-century a'tar front of the latter in 
silver is fine Ihe Palazzo Comunale is of the 14th century 
Some of Raphaels earliest works wen painted for churches in 
this town, but none of them remains there Iherc is, however 
c small collection of pictures I 

bee Maghtimi Gmziani, /. hte a Ci/ld ch Castrllo (iSoj) \ 

CITTA VECCHIA, or CittA Notabile, a fortified eity of j 
Malta, 7 m W of Valletta, with which it is connected bv railwav 1 
Pop (iQoi) 7:;!!; It Iks on high, sharplv rising ground which 
atfords a view of a Urge part of the island It is the seat of a 
bishop, and eontuns an ornate cathedral, enerthrown bv an 
larthqurke in 1693, but rebuilt, which is siiel by an accept ible 
tradition to occupv the site of the house of the geivernor Publius, 
who welcomed the apostle Paul It contains some rich stalls 
of the 13th (cnturv and other objects of interest In the rock 
bene xth the city there irc s(jmc remarkable c it iromhs in p irt 
ot pre-thristian ongin, hut containing evidence of carlv ( hnstnn 
burial , and a grotto, reputed to hav e given shelter to the apostP, 
IS pointed nut below the church of San Paolo Remnns of 
Roman buildings have lain excav ited m the town About 
2 rn h of the town is the residence of the 1 nghsh governor, 
known as the palace of S Antonio , ind vt a like distance to 
the south is the ancient p dace of the grand masters of the order 
of St John, with an extensive public girdcn called II Hoschetto 
( itt^i Vecchia was called C u itas Mehta hv the Romans and 
oldest wi iters, Medina (? e the citv ) by the Saracens, Notabile 
[locale twtalnle, it /nsignc coronae regtar, as it is called 
in a charter bv Alphonso, 1428) under the Sirilnn rule 
and CittA Veichia (old cite) h\ the knights It was the 
capital of the island till its supersession bv \ dlclta in 1570 
(bee also Maita ) 

CITTERN (dso Cithern, Cithron, Cythren, Citiiaken, Ac , 
Fr ettre, cistre, athre, gmlare allftnanae or anglaise , (ler Cither 
Either {nut Hah, with neck), Ital ceFra, cetra), a medieval 
stringed instiaiment with a ne ck terminating m a grotesque and 
twanged b> fingers or plectrum The popularitv of the cittern 
was at Its height in Fnglind and (icrmanv during the 16th and 

■ 17th centuries 1 he cittern con- 

- — «r~:— '^ - V - — sisted of a pear-shajied boch 

treble miLn 1 1 Jr Similar to that of the lute but 

re e mean jsss tenor ^ ^ hack and suund-hoard 

joined bv ribs The neck was piovided with a fretted finger- 
board , the head was curved and surmounted b\ a grotesque 
head of a woman or of an animal ^ The strings were of wire m 

^ bee Shakcspeaie, Loue s Labour's Loit, act v sc 2, where Boyct 
compares the countenance of Holofcrncs to a citltrn head , John 
Forae, Loven, Melancholy (1029), act n sc i, ‘ Barbers shall wear 
thee on their citterns 
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jmirs of unisons, known os courses, usually four in number in 
I ngland A peculianlv of the cittern la\ m the tuning of the 
courses, the third course known as bass being lower than the 
fourth styled tenor 

According to \ incentio (jalilci (the father of the great astro- 
nomer) England was <hc hirthpl u c of the cittern^ Se\erel 
lesson books for this populir instrume.nt were pul)lishcd during 
the 17th centurv m Fngland A very rare book (of which the 
British Museum dots not pos-.ess a copy), Ihe ( ittharn Schnole 
written by Anthony Holborne m 1397, !=> mentioned in Sir 
P Leyccsters manuscript commonplace hook‘d dited 1636, 
“ For the little Instrument called a Pstllyrne Anthony Ilolboinc 
and Tho Robinson were most famous of any before them anel 
have Ixith of the m set out a booke of I essons for this Instrument 
Uollyjrne has composed a Bassc-parte for the \ lole to pldv unto 
the Psitt>rne with those Lessons set out m his booke Ihese 
lived ab<5Ut Anno Domini 1600 ’ Ihomas Robinsons Pteii 
Citharen Lessons with perfect tunings for ihe same from Foure course 
of strings to Lourhene course, Ac (pnnteei I onelon, i6oe; b\ 
Williim Bariev), contains illustrations of both kinds of instru- 
ments Ihe fourteen-course cittern was also knoan in Engl ind 
as litjuga , the seven courses m pairs were stretched over the 



tour course ( itti rn 

ill ger-ho ml, ukI the seven single strings, fastened to tlic grot- 
cse|ue ht id, were stre tehee! as m the Iv re a tide alongside the 
neck , all the strings rested on the one flit hrielgt re ir the tail- 
[)iece Rolunson gives instruetiuiis for learning t(j plav the 
e ittern md feir re xdmg th tihlature John rhv ford s Musicks 
Dilight on ihi Cilhnn (I ondein 1666) also contains illuslr diuns 
of the instrument is well as of the viol da G?mha tnd Poehette 
he claims to have revived the instrument anel restored it to what 
It was m the reign of Queen Marv 

The cittern prohahlv owed Us popularitv at this time to the 
ease Vvith which it might he misteud md used to lecompanv 
the voice , it was one of four instruments gcnerallv found in 
barbers’ shops, the others hung the gittern the lute and the 
virginals The customers while waiting took down the instru- 
ment from Its peg and plav eel a menv tunc to pass the time ^ 
We read tint when Konstantijn Tluvgens c imc over to England 
and w Is received hv James I at Ragshot, he plivcel to the 
king on the < ittern (cith ira) and thu his performance was 
duh apprtHiitcd anel appludcd He tells us tint, although he 
learnt to plav the hcrhiton in e few weeks with skill he had 
lessons from a master for two vears on the entern *’ On the 
occasion of a third visit he witicsscd the performance of some 
fine musicians and was astonished to hear a lidv, mother of 
twelve, singing in divine fishion aeeompanving herself on the 
ciUern, one ot these artists he calls Lanivius the Bntish 
Orpheus, whose peitormanee vras rcallv enchanting 

Michael Praetorius various tunings for the eutern as 

- Dtaligt dilla mnsua (Florence, 1581), j) 147 

* Ihe musie^il ixtraets from the eomnonpliee book were prepared 
bv Dr Rinibiult for the Eailv En' lisU li\t SocieH Holboiiu s 
■work IS mentioned in his Bibhothcia Madrif^aliatia Ihe descriptive 
list of the musical instruments m use m h ngland ilurmg Lcyecsttr s 
lifctinu ( ibout lO^e-)) has been e\ti icted and published bv Dr F J 
Furniv ill m C aptam Co\ his Ballads and Books, or Bobi rt Lane) am s 
litiii (1575) (London 1^71) pp os f'S 

* Sec Knight s I ondon, 1 1 42 

® Set De t tta propria seimoniim inter hberos libn duo (Haarlem 
1817) and E van der btraeten, la Musique aur Pays Bus n 

* Syntagma Mustciun (KuS) Set also M ^terstnne Rarnronte 
untverselli (Fins, 1636), livrc n prop \v who gives different 
ate-ordancts 
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well as an illustration (sounded an octave higher than the 
notation) 


1 rt-nch It ilian 4 LourNc ltalia>i 6 t ourse 



During the i8th century the cittern, titra or Fnglish guitar, 
had twtlve wire strings in sik pairs of unisons tuned thus 







The introduction of the Spanish guitar, whith at once leapt 
into favour, gradual!) displaced the English variet) The 
Spanish guitar had gut strings twanged by the fingers The 
last development of the cittern before its disappearance was the 
uldition of ke)s The keyed cithara^ was first made by tlaus 
<Sc Co of London in 1783 dhe keys, si\ in number, were 
placed on the left of the sound-board, and on being depressed 
they acted on h immers inside the sound-chest, which rising 
through the losc sound-hole struck the strings Sometimes 
the keys were placed in a little box right over the strings, the 
hammers striking from above M J B Vuillaume of Pans 
possessed an Italian ceten. (not keyed) by \ntoinc Stridivarius,- 
1700 (now m th( Museum of the ( onstrv itoiie. Pans), with 
twelve strings tuned m purs of unisons to E, D, G, B, t, \, 
which was exhibited in London in 1871 
The cittern of the i6th century was the result of certain 
transitions which took place during the evolution of the violin 
from the (ireek kitlura (sec Citiiara) 

La Dialogical I able of the C ittefn 
Assjnrn Kctharah Persian Rcbab 

1 ■ ‘ 1 

Persian and \rdbic (irtck Kithar i \iab Rcbab 

Kithari | 

I Roman Cithari European Rcbcc 

Moorish G ntra or I idicula 

Centra or Cruitarr i | 

C ithai a in ti ansitiou or Rotta 

L 

I - - - -- - - I 

Cith ira m transition (»uitarra I^atina Littnn 

or Guitar or \ ihuel i de Mano 

I I 

Spanish Guitar Ghittcrn 

The cittern has retained the following characteristics of the 
archetype (1) Ihe derivation cf the name, which after the 
introduction of the bow was used to characterize various instru- 
ments whose strings were twanged by fingers or plectrum, such 
as the harp and the rotta (both known as athara), the citola and 
the zither In an interlinear I atm and ^nglo-Saxon version 
of the Psalms, dated ad 700 (J 3 rit Mus , Vesp \ i), etthara 
IS translated ctlran, from whirh it is not difiuult to trace the 
English athron, citteran, aitarn, of the i6th century (2) The 
construction of the sound-chest with flat back and sound-board 
connected by ribs The pear-shaped outline was possibly 
liorrowed from the f astern instruments, both bowed as the 
rebab md twanged as the lute, so common all over Europe 
during the middle ages, or more probably tlerivcd from the 
ktthara of the Greeks of Asia Minor, which had the corners 
rounded Ihese early steps m the transition from the etthara 
may he seen in the miniatures of the Utrecht Psalter, “ a unique 
and much -copied (arohngian MS executed at Reims (9th 
century), the illustrations of which were undoubtedly adapted 
from an earlier psalter from the Christian Fast The instruments 
which remained true to the prototype in outline as well as m 
^ See tarl Enc;tl, Catalogue of the Exhibition of \ncicnt Music d 
Instruincnth. (Lamdon, 1872), ^os 289 and 2yo 

S< c note al)0\e Illustration in A J Hipkins, Musical Jnstru 
ments , Histone, Rare and Unique (Edinburgh, 1888) 

® For a resume of the question of the origin of this famous 
psalter, and an inquiry into its bearing on the history of musical in- 
struments with illustrations and facsimile repioductions, see Kathleen 
Schlesinger, The Instruments of the Orchestra, part 11 'The Pre 
cursors of the \ lolm Family, ’ pp 127 166 (London, 1908-1909) 


construction and in the derivation of the name were the ghittern 
and the guitar, so often confused with ihe cittern It is evident 
that the kinship of cittern and guitar was formerly recognized, 
for during the i8th centurv, as stated above, the cittern was 
known as the Fnglish guitar to distinguish it from the Spanish 
guitar The grotesque head, popularly considered the character- 
istic feature of the cittern, was probably added m the 12th 
century at a time when this style of decoration was very notice- 
able in other musical instruments, such as the cornet or Zinck, the 
Plaierspiel, the chauntcr of the bagpipe, &c The cittern of the 
middle ages was also to be found m oval shape From the 1 3th 
century representations of the pear-shaped instrument abound m 
miniatures and carvings * 

\ vary cIcctIv drawn cittern of the 14th ccntuiy oeeurs m a MS 
treatise on astronomy (hloane MS 3083, Brit Mus ) translated from 
the Persian of Albuma^ar into Latin by Georgius Zothan Zopari 
Fenduli, priest and philosophei, with a prologue and numerous 
illustrations by his own hand the title rn is hcic called gtga m an 
inscription at the side of the drawing 

References to the cittern are plentiful in the literature of tlie 
ibth and 17th centuries Robert Undd ® describes it thus 
" Cistrona qua< ejuatuor tantum chordas dupheatas habet casque 
cuprtas et ferreis tic quilnis aliquid diccmus quo loco Others au 
given m the New / nglish Piitioiian, Citlein, and m (.odefroy s 
Diet de lane langue ftaitf du I\* au XV' sihle (K S ) 

CITY (through Fr eile, from Lat civitas) In the United 
Kingdom, strictly speaking, “ city ” is an honorarv title, offici- 
ally applied to those towns whu h, in yirtiie of some pre-tmincncc 
(eg as episcopal sees, or great industrial centres), have by 
traditional usage or royal ch trier acquired the right to the 
designation In the United Kingdom the official style of “ city ” 
docs not necessarily involve the possession of municipal power 
greater than those of the ordinary boroughs nor indeed the 
possession of a torpor ition at all (e g Ely) In the United 
States and the British colonies, on the other hind, the ollieial 
application of the term “ city ” depends on the kind and extent 
of the municipal pnyileges possessed by the corporations, and 
charters arc given raising towns to the rank of cities Both in 
hrmcc and England the word is used to distinguish the older 
and central nucleus of some of the large towns, e g the Cite m 
Pans, and the “ square mile ’ under the jurisdiction of the lord 
mayor which is the “ City of I onclon ’ 

In common usage, however, the word implies no more than a 
somewhat vague idea of size and dignity, and is loosely applied 
to any large centre of population Thus while, technically, 
the City of London is quite small, I^ondon is yet properly de- 
scribed as the largest cit) in the world In the United States 
this use of the word is still more loose, and any town, whether 
technically a city or not, is usually so designated, with little 
regard to its ac tual size or importance 

It IS clear from the above that the word “ citv is incapable 
of any very clear and inclusive definition, and the attempt to 
show that historicallv it possesses a meaning tint cleirlv diflci- 
entiates it from “ town ” or “ borough ” has led to some contro- 
versy As the translation of the Greek ttcjAis or Latin amtas 
it involves the ancient conception of the state or “ city state, ’ 
t e of the state as not too large to prevent its gov ernment 
through the body of the citizens assembled in the agora, and is 
appliea not to the place but to the whole body politic From 
this conception both the word and its dignified connotation are 
without doubt historically derived On the occ upation of Gaul 
the Gallic states and tribes were called enntates by the Romans, 

* \n oval cittern and i ghittern, side by side, occur m the beautiful 
13th century Sp inish MS known as Canttgas de Santa At ana in the 
Esconal For a fine facsimile m colours see manjuis de Valmar, 
Real Acad Esq , publ by 1 Aguado (Madrid, 1889) Repro 
ductions in black and white m Juan h Riaho, Critical and Btbltog 
Notes on Early Spanish Music (London, 1887) See also K 
Schlesinger, op cit hg 167, p 223, also boat shaped citterns, 
tigs I S5 and 156 p 197 Cittern with woman s head, 15th century, 
on one of six bas reliefs on tlie under parts of the seats of the choir 
of the Priory church. Great Malvern, reproduced in J Carters 
Ancient Sculptures, &c , vol 11 pi following p 12 Another without 
a head, ibid pi following p 16, from a brass monumental plate 
in St Margaret s. King s Lynn 

® Histona utnusque Cosrnt (Ojipenheim, ed 1617), 1 226 
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and subsequently the name was confined to the chief towns of 
the various administrative districts These were also the seats 
of the bishops It is thus affirmed that in France from the 5th 
to the 15th century the name civttas or ate was confined to such 
towns as were episcopal secs, and du Cange (Gloss s v civttas) 
defines that word as urbs iptscopalts, and states that other 
towns were termed castra or opptda How far any such distinc- 
tion can be sharply drawn may be doubted With regard to 
England no definite line can be drawn between those towns 
to which the name cwitas or cite is gi\ ( n in medii val documents 
and those called burgi 01 boroughs (see J H Round, feudal 
England, p 338, F W Maitland, Domtsday Book and After, 
p 185) It was, ho we vei maintained by Coke and lUackstone 
that a citv is a town incorporate which is or has been the see 
of a bishop It IS true, indeed, that the actual secs in England 
all have a formal right to the title , the boroughs erected into 
episcopal sets by Henry Vlll thereby bee ime “cities but 
towns such as Ihetford, Sherborne ind Dorchester arc ne\er 
'o designated, though they arc regularly incorporated and were 
once episcopal sees On the other hand, it has only been since 
the latti r part of the iqth century that the official style of “ city ’ 
has, m the United Kingdom, been conferred by royal authority 
on certain imjiortant towns which wire not episcopal sets, 
Birmingham in 1880 being the first to be so distinguished It 
IS interesting to note that London, besides 27 boroughs, now 
contains two cities, one (the City of I ondon) outside, the other 
(the City of Westminster) included in the administrative county 

tor the history of tlie oru(m and development of mode in city 
government see Boaoue h and C ommunu Mediciul 

CIUDAD BOLfVAR, an inland city and ri\ er port of \ t nezuela, 

( apital of the st ite of Boli\ ar, on the right bank of the Orinoco 
river, 240 m above its mouth Pop (i8qi) ii f)8f> It stands 
upon a small hill about 187 ft above sei-level, ind faces the 
river where it narrows to a width of less than half v mile The 
city is lirgely built upon the hillside It i> the scat of the 
bishopric of Guavana (founded in 1790), and is the commercial 
centre of the gre it Orinoco basin Among its noteworthy edifices 
are the cathedral, federal college, theatre, masonic temple 
market, custom-housi and hospital The me in temperature 
IS 8^” The city has a public water-supplv i tramvv ly line, 
telephone service, subfluviil cable communication with Solcdad 
near the mouth of the Orinoco, wh( re connexion is made v nth the 
national land lines, and regular steamship communication with 
the lower and upper Orinoco Previous to the revolution of 
1901-3 ( ludad BoUvar ranked fourth among the \enezuclan 
custom-houses, but the restrictions placed upon transit trade 
through West Indian ports have made her a dependency of the 
La Guaira custom-house to a large extent The principal exports 
from this region include cattle, horses, mules, tobacco, eicao, 
rublicr, tonka beans, bitters, hides, timber and many valuable 
forest prodiu ts The town was founded by Mendoza in 1764 as 
ban loin is de la Nueva Guay ana but its location at this particu- 
lar point on the river gave to it the popular name of Angostura, 
the Spanish term for ‘ narrows ” This name was used until 
1849, when tint of the Venezuelan liberator was bestowed upon 
it ( ludad Bolivar played an important part in the struggle for 
independence and was for a time the headquarters of the revolu- 
tion The town suffered severely in the struggle for its possession, 
and the politic il disorders which followed greatly retarded its 
giowth 

CIUDAD DE CURA, an inland town of the state of Aragua, 
Venezuela, 55 m SW of Caracas, near the Lago dc Valencia 
Pop (1891) 12,198 The town stands in a broad, fertile \alle\, 
between the sources of streams running southward to the Gudrieo 
river and northward to the lake, with an elevation above sea-level 
of 1598 ft Traffic between Puerto Cabello and the GuArico 
plains has passed through this town since earlv colonial times, 
and has made it an important commercial centre, from which 
hides, cheese, coffee, cacdo and beans are sent down to the coast 
for export, it bears a high reputation in Venezuela for commercial 
enterprise Ciudad de Cura was founded in 1730, and suffered I 
severely in the war of independence 


CIUDAD JUAREZ, formerly El Pvso del Norte, a northern 
frontier town of Mexico, m the state of Chihuahua, 1223 m bv 
rail N N W of Mexico Citv Pop (1895) 6917 Ciudad Juarez 
stands 3800 ft above sea-lev il on the right bank of the Rio 
Grande del Norte opposite the tow n of P 1 Paso, Texas, w ith w hich 
It IS connected bv two bridges It is the northern terminus of 
the Mexican Central railway, and has a large and increasing 
transit trade with the United States, having a custom-house 
and a Lffiited States consulate It is also a military post with i 
small garrison Ihe town has a straggling puturesque appear- 
ance, a considerable part of the habit itions being sm ill adobe 
or brick cabins In the fertile neighbouring district i attic are 
raised, and wheat, Indi in (orn, fruit and grapes are grown, wine 
and brand V' being made ihe town was founded in 1585 but 
Its present importance is due entirely to the railway It was the 
headquarters of President Juarez m 1865, and was renamed 
m 1885 because of its devotion to his cause 

CIUDAD PORFIRIO DIAZ, formerly I’lFDKAS h-ECKlS, a 
northern frontier town of Mexico in the st iti of Coahuih, 1008 m 
s by' VV from Mexico City , on the Rio Grande del Norte, 720 ft 
above sea-level, opposite the town of Eagle Pass, Texas Pop 
(1900, estimate) 3000 Vn intern itional bridge connei ts the two 
towns, and the Mexican International railway has its northern 
terminus in Mexico at this point Ihc town has an important 
transfer tride with tlu United States, and is the centre of a 
fertile district devoted to agriculture and stock-raising ( oal is 
found m the vicinitv The Mexican government maintains i 
custom-house and military post here The town was foumled 
in 1849 

CIUDAD REAL, a province of eintral Spam, formed in 1S33 
of distruts taken from New Castile, and bounded on the N 
by loledo, h by Vlbaeete S by Jaen and Cordova and VV bv 
Bidajoz Pop (1900) 321,380, area, 7620 sq m Ihe surfaie 
of Ciudad Real consists chieflv of a level or slichtlv undulating 
plain, with low hills in the north-cast and south-west but along 
the south-western frontier the Siirri de Alcudia risc^ in two 
parallel ridges on cither side of the riv er Vleudia, and is continued 
in the Sierra Vladrona on the east The river Ciuadiani drams 
ilmost the entire provinet which it traverses from east to west , 
only the southernmost districts being watered by' tributaries of 
the (iuadal(|uiy ir Numerous smaller streams flow into the 
Guadiana, w hu h itself div idt s ne ir Hercncia into tw o branches, ^ — 
the northern known as the (uguela the southtrn as the Zanciri 
Ihe eastern division of Ciudad Real forms part of the region 
known as La Vlancha, a flat, thinlv -peopled plain, clothed with 
meagre v egctation which is often rav aged bv locusts L<i M incha 
(^w ) IS sometimes regarded as coextensive with the whole pro- 
vince Severe drought is common here, although some of the 
rivers, such as the ]abalon and Vzuer, issue fully formed from 
the chilkv soil, and from their verv sources give an abundant 
supply of w Iter to the numerous mills towards the west whue 
the land is higher, there are considirable tracts of forest 

The climate is oppressively hot in summer, and m winter the 
plains arc exposed to v lolcnt and bitterly cold winds , while the 
cultivation of gram, the vine and the olive is further im])eded 
by the want of proper irngition, and the generil barrenness of 
the soil 1 arge flocks of sheep and goats find pasture in the 
pliins , and the swine whuh are kept in the oak and beech 
forests furnish bacon ind hams of excellent quality Coal is 
mined chiefly at Puertollano, lead n various districts, mireurv 
at Almad^n There are no great manufacturing towns Iht 
roads ire insuflicient and ill kept, espeeiallv m the north-east 
where they form the sole means of communication and neither 
the Guadiana nor its tributaries are nav igable 1 he mam railw av 
from Madrid to Lisbon passes through the capital, Ciudad Ri d 
and through Puertollano farther cast, the Madnd-Linares line 
passes through Manzanares ind Valdepenas Branch railways 
also connect the capital with Manzanares, and V aldepenas with 
the neighbouring town of La ( alzada 

The principal towns. Alcazar de San Juan (11,499), '^Imadcn 
( 7375 )> Almoddvar del Campo (12 323), Ciudad Real (15,255), 
Manzanares (11,229) Vhildepenas (21,015), arc described in 
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separate articles Almagro (7974) and Daimiel (11,825), in the 
district of La Mancha known as the Campo de Calalrava, be- 
longed in tilt later middle ages to the knightlv Order of Calatrava, 
which wat> founded m 1158 to keep the Moors in check Altnagro 
was long almost e\clusivel\ inhabited bv monks and knights, and 
aintains se\eral interesting churches and monasteries, besides 
the castle of the knights, now used as barracks Almagro IS 
furthc 1 celebrated for its lace, Daimiel for its medicinal salts 
TonicUoso (13,929) IS one of the chief market towns of La Mancha 
h ducation is very backward, largely owing to the extreme poverty 
which has frequently brought the inhabitants to the verge of 
famine (See also C \stii e ) 

CIUDAD REAL, the capital formerly of la Mancha, and 
since 1833 of the province described above , 107 ra S of Madrid, 
on the Madrid- Badajoz- 1 isbon and Ciudad Real-Manzanares 
railways Pop (1900! 15,255 Ciudad Real lies m the midst 
of a wide pkin, watered on the north by tlie river Ouadiana, 
and on the south b> its tribuUrv the J.ibdon Apart from the 
lemnantj of its i3th-ctntur> fortifications, and one Gkithic 
rliurth of immense size, built without aisles, the town contains 
little of interest , its public buildings — town hall, barracks, 
churches, liospital and schools — being m no way distinguished 
above those of other piovincial capitals There are no important 
local manufactures, and the trade of the town consists chieflv 
in the weekly sales of agricultural produce and live-stock 
Ciudad Real was founded liv Alphonso X of Castile (1252-1284), 
and fortified by him as a check upon the Moorish power Its 
ongmal name of Villarreal was changed to C ludad Real by John 
VI m 1420 During the Peninsular Mar a ‘Spanish force was 
defeated here by the Trench, on the 27th of March 1809 

CIUDAD RODRIGO, a town of western Spain, in the province 
of Salamanca, situated 8 m E of the Portuguese frontier, on 
the right bank of the river Agiitda tnd the railway from 
Salamanca to Coimbra in Portugal Pop (1900)8930 Ciudid 
Rodrigo is an episcopd see, uid was for m un centuries an 
import int frontnr fortress Its cathedral dates from T190, 
but was reston d in th( t5th rentury The remnants of a Roman 
aqueduct, the foundations of a bridge across the Agueda, and 
other remains, seem to show that ( nidad Rodrigo occupies the j 
site of a Roman settlement It was founded in the 12th century 
b) ( ount Rodiigo (ron/alez, from whom its name is derived 
During the Peninsular War, it w us captured bv the Trench 
under Marsha) Nev m t8xo , but on the 19th of January 1812 
It was retaken hy the British under \ iseount Wellington, who, 
for this exploit, was created earl of Wellington, duke of Ciudad 
Rodrigo, and inirquess of lorres Vedras, in Portugal 

CIVERCHIO, VINCENZO, an early loth-century 1 tali in painter, 
born at Crema There are altar-pieces bv him at Brescia, and ! 
at Crema the altar-piece at the duorno (1509) Ills “Birth of 
Christ” IS in the Brera, Milan , and at Lovere are other of 
his works dating from 1539 and 1540 

CIVET, or properly Civet-cat, the designation of the more 1 
typical representatives of the mammalian family Vtvertidae 
(see Carnivora) Civets arc characterized by the possession 
of a deep pouch in the neighbourhood of the genital organs, 
into which the substance known as eivet is poured from the 
glands bv which it is sc( rcted This fatty substance is at first 
semifluid and yellow, but afterwards acquires the consistency 
of pomade and becomes darker It has a strong musky odour, 
exceedingly disagreeable to those unaccustomed to it, but “ when 
properly dilutecl and combined with other scents it produces 
a very pleasing effect, and possesses a much more floral fragrance 
thin musk, indeed it would be impossible to imitate some 
flowers vvathout it ” The African civet {Viverra ewetta) is from 
2 to 3 ft in length, exclusive of the tail, which is half the length 
of the body, and stands from 10 to 12 in high It is covered 
with long hair, longest on the middle line of the back, where it 
IS ( vpablc of being raised or depressed at will, of a dnrk-grey 
colour, with numerous transverse black bands and spots In 
habits It IS chiefly nocturnal, and by preference carnivorous, 
feeding on birds and the smaller quadrupeds, in pursuit of which 
It climbs trees, but it is said also to eat fruits, roots and other 


vegetable matters In a state of captivity the civet is never 
completely tamed, and only kept for the sake of its perfume, 
which IS obtamed in largest quantity from the male especially 
when in good condition and subjected to irritation, being scraped 
from the pouch with a small spoon usually twice a week The 
zibcth {Vivcrra ztbeiha) is a widely distributed species extending 
from Arabia to Malabar, and throughout several of the larger 
islands of the Indian Archipelago It is smaller than the true 
civet, and wants the dorsal crest In the wild state it does 
great damage among poultry, and frequently makes off with 
Uie young of sw me ami sheep When hunted it makes a deter- 
mined resistance, and emits a scent so strong as even to sicken 
the dogs, who nevertheless are exceedingly fond of the sport, 
and cannot be got to pursue any other game while the stench 
of the zibeth is m their nostrils In confinement, it becomes 
comparatively tame, and vields civet in considerable quantity 
In preparing this for the market it is usuallv spread out on the 
leaves of the pepper plant in order to free it from the hairs that 
have become detached from the pouch On the Malabar coast 
this species is replaceo bv V civettina The small Indian civet 
or rasse (I iverr^culp, malaccensts) ranges from Madagascar 
through India to China, the Malay Peninsula, and the islinds 
of the Archipelago It is almost 3 ft long including the tail, 
and prettily maiked with dark longitudinal stripes, and spots 
which have a distinctly linear arrangement Ihe perfume, 
which IS extracted in the same wav as in the two preceding 
species, ij highly valued and much used liv the Javanese Al- 
though this animal is said to be an expert climber it usually 
inhabits holes m the ground It is frequently kept in captivity 
m the Fast, and becomes tame Tossil remains of extinct 
civets are found in the Miocene strata of Furope 
CIVIDALE DEL FRIULI (anc loriim lulit), a town of \Tnctia, 
Italy, in the province of Udine, lo m E b\ N by rail from the 
town of Udine, 453 ft above sca-levc! Pop (1901) town, 4143, 
commune, 9061 It is situated on the river Natisone, which 
foims a picturesque ra\me here It contains some interesting 
relics of the art ot the 8th century The cathedral of the 15th 
century contains an octagonal marble canopv with sculptures 
in relief, with a font below it belonging to the 8th lentury, but 
altered later Ihc high altar has a fine siher alt ir front of 1183 
The museum contains various Rom in and Lombard antiquities, 
and valuable Mbs and works of art in gold, silver and ivory 
formerly belonging to the cathedial chapter The small church 
of S Maria in Valle belongs to the 8th century, and rontiiins 
fine decor itions in stucco which probahlv belong to the nth 
or i2th centurv The fine i >,th-Lentury Ponte del Diavolo 
leads to the church of S Mai lino, which contains an altar of 
the 8th century with reliefs executed bv order ol the Lombard 
king Ratchis At C ividale were born Piuliis Diaconus, the 
historian of the Lombards in the time of ( harlcmagne, and the' 
actress Adelaide Riston (1822-1906) 

Ihe Roman town (a viuinapium) of Forum luln was founded 
cither bv Julius Caesar or bv Augustus, no doubt at the sime 
time as the construction of the Via lulia Augusta, which passed 
through Utina ^Udim) on its way north After the decay of 
Aquileia and lulium Carnicum (Zuglio) it became the chief town 
of the district of Fnuli and gave its name to it Ihe patriarchs 
of Aquileia lesided here from 773 to 1031, when they returned 
to Aquileia, and finally in 1238 removed to Udine Ihis last 
change of residence was the origin of the antagonism lietwcen 
Cividale and Udine, which was only terminated bv their sur- 
render to Venice in 1419 and 1420 rcspectivelv 

CIVILIS, CLAUDIUS, or more correctly, Ji iius, Rader of the 
Batavnn revolt against Rome (ad 69-70) He was twice 
imprisoned on a charge of rebellion, and narrowly escaped 
execution During the disturbances that followed the death 
of Nero, he took up arms under pretence of siding with Vespasian 
and mcluced the inhabitants of his native country to rebel 
The Batavians, who had rendered valuable aid under the early 
empierors, had been well treated in order to attach them to the 
cause of Rome They were exempt from tribute, but were 
obliged to supply a large number of men for the armv, and the 
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burden of conscription and the oppressions of provincial governors 
were important incentives to revolt The Baiavuns were 
immediately joined bv several ncighlxiurmg German tribes, 
the most important of whom were the Frisians The Roman 
garrisons near the Rhine were driven out, and twenty-four ships 
captured Two legions under Mummius Lupertus were defeated 
at Castra Vetera (near the modern Xanten) and surrounded 
Eight cohorts of Batavian veterans joined their countrymen, 
and the troops sent by Vespasian to the relief of Vetera threw in 
their lot with them The result of these accessions to the forces of 
Civihs was a rising m Gaul Hordeonius Flaecus was murdered 
bv his troops (70), and the whole of the Roman forces were in- 
duced by two commanders of the Gallic auxiliaries —Julius 
Classicus and Julius Tutor— to revolt from Rome and join 
Cu ills Ihe whole of Gaul thus practicallv declared itself 
independent, and the foundation of a new kingdom of (laul 
was contemplated Ihe prophetess Velleda predicted the com- 
plete success of Civilis and the fall of the Roman hmpire But 
ihsputes broke out amongst the different tribes and rendered 
CO operation impossible , Vespasian having successfully ended 
the cnil war, called upon Civilis to lay down his arms, and on 
his refusal rciolved to 1 ikc strong measures for the suppression 
of the re\ olt The arrival of Pctillius Cenalis with a stiong forci 
awed the Gauls and mutinous troops into submission , C ivilis was 
defeated at Augusta Ireverorum (Trier, irdves) and Vetera, 
and forced to withdraw to the island of the BataMans He 
finnll> (amc to an agreement tvith Cenalis whereby his countrv- 
mcn obt lined certain advantages, and resumed amicable 
uhtions with Rome From this time CimUs disappears from 
hlstoi} 

The chief authoritv for the luston of the msuncction is Tacitus, 
Hi'iU>nue,i\ V whost iccouiit bleaks off at the beginning of Civihs s 
^cech to Li nails stt also Josfjjhiis, btllum Jtidaiiutn, vii 4 
Then IS a monogiajih 1 )\ E Mcjn, De} J uihettsknif^ der Butairt 
untei- Ctvths (i 8 ‘j 61 s< < also Miin lU , Hi'.t of the Homans under 
the I mpirc, cli H ^duller, Uesihichto dtr tumischen hatstrzeit 

bk 11 ch 2, § 54 (ibti) 

CIVILIZATION Ihc word “civilisation” is an ohvious 
deiivativc of the Lat civis, a citizen, and avtlis, pertaining to 
a citizen Etymologicallv speaking, then, it wo ilci be putting no 
undue strain upon tlie word to interpret it as hv\ing to do with 
the entire period of human progress since nunkmd attaint el 
bufticunt intelligence and social tiniu to develop \ system of 
go\ eminent But m practice “ cuili/ation ” is usualK inter- 
preted m a somewhat narrower sense, as having apphertion 
solely to the most recent and comparatisely brief period of time 
that hts elapsed sime the most highly developed races of men 
have used s\ stems of writing This restricted usage is probably 
explicable, in part at least, by the fact that the word, though 
(hstinc tly modern m origin, is nevcitheless older than the inter- 
pretation of social e\ ululion that now finds universal acceptance 
Only very lercntlv has it come to be understood that primitive 
societies vastly antedating the historical period liad attained 
relatively high stages of development and lixity% socially and 
politically Now tint this is understood, however, nothing but 
an arbitrary and highly inconvenient restriction of meanings 
can pnvent us from spe iking of tlu citizens of these early 
societies as hav mg attained certain stages of c iv ih/ation It will 
be convenient, then, m outlining the successive stages of human 
progress here, to include under the comprehensiv e term “ civiliza- 
tion ’ those long earlier periods of “ savagery ’ and “ barbarism 
as well as the more recent period of higher development to which 
the word ” civilization ’ is sometimes restricted 

Adequate proof that civilization as we now know it is the 
result of a long, slow process of evolution was put forward not 
long after the middle of the 19th century bv the 
students of palaeontology and of prehistoric archaco- 
bartam A recognition of the fact that primitive man 

used implements of chipped flint, of polished stone, 
and of the softer metals for successive ages before he attained 
a degree of teclinical skill and knowledge that would enable 
him to smelt iron, led the Danish archaeologists to classify the 
stages of human progress under these captions the Rough 
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Stone Age , the Age of Polished Stone , the Age of Bronze , 
and the Age of Iron These terms acquin d almost universal 
recognition, and thev reLiin popularity as affording a verv'^ broad 
outline of the slorv of human progress It is oljv louslv desirable 
however, to fill in the outlines of the story more in detail 
lo some extent it has been possible to do so, largely through 
the efforts of ethnologists who have studied the social condi- 
tions of existing races of sa\ ages A recognition of the principh 
that, broadly speaking, progress has everv where been achieved 
along the same lines anci through the same sequenic of changes, 
makes it possible to interpret the past history of th< civilized 
races of to-day in the light of the present-d i\ condition'- of other 
laces that are still cxibting under social and political conditions 
of a more primitive type Such races as the Maoris and the 
American Indians have furnished invaluable information to 
the student of social evolution and the knowledge thus uaincd 
has been cxtenckcl and fortified by the cver-e\p mdinu researches 
of the palaeontologist and irehaeologixt 

Thus it has become possible to present with some confidence 
a picture showing ihc successive sUiges of human development 
during the long dark period when our prehistoric ancestor was 
advancing along the toilsome and tortuous but on the whole 
alwavs uprising path fiom lowest sav agciv to the stage of relative 
enlightenment at which we find him at the so-called dawnings 
of historv lhat he was for long ages a savage before he 
attained sufficient c ulturc to be termed, in modern phraseologv 
a barbari in, admits of no question 1 qually little in doubt is n 
that other long ages of birbarism preceded the final iscent 
to civilization The precise period of time covered b\ these 
sucee'-sive “ Ages is of course only conjectural , but something 
like one hundred thousand years may perhaps be taken as a 
safe minimal estimate At the beginning of this long period 
the most advanced rice of men must be thought of as a pro- 
miscuous comp I n of prc-troglody tic m imm ils at least pai li iilv 
arbort vl m habit hv iiig on unbooked fruits ind v egeUililcs and 
possessed of no erts and er ifts wh never not even of llie know 
ledge -of the rudest implement I'a eiui of the period, there 
emerges into the more or less chir lielit of hist(ir\ a hrge- 
iirained being living in houses of cUhorate eonstruclion suppU- 
ing himself with divers luxiiiies through the aid of a multitude 
of clihoriU handicrifls, issociited with his fellows under the 
svvav of highlv oiganizcd goveinmcnts, incl satisfv ing aesthetic 
mods through the practice of pictorial ind htcrarv arts of a 
high order How was this amazing tr insformation brought 
alxiut ^ 

If an answer ctn be found to lhat qtierv we shall have a clue 
to all human progress not only during the prehistoric but also 
during the histo’^ic periods , for w e m iv w cll believ e 
that recent progress has not departed from the scheme aereio’ ■ 
of development impre sed on humanitv during that menu 
long apprenticeship 1 thnologists Ivehev e that an 
mswer e in be found Ihev believe that the metamorphosis from 
beist-like savage to cultured civilian may be proximalK ex- 
p' lined (certain potentialities ind attributes of the species being 
taken for granted) is the result cf iccumulated changes that 
found their initial impuKes m \ half-dozen or so of practical 
inventions btated thus, tlu explanation seems absurdlv simple 
Confessedlv it supplies onl\ a proximtl not a final analvscs 
of the forces impelling intnkind along the pathway of progress 
But it has the merit of tvngibihty it picsents certain highly 
important facts of human history vividlv and it furnishes a 
definite and fairlv satisfvctorv basis for marking successive stages 
of incipient civ ihz ition 

In outlining the storv of primitive man s idvanccment upon 
such a basis, wc ma\ follow the scheme of one of the most 
philosophical of ethnologists, lewis H Morgan, who m idt a 
piovisional anal\sus of the prehistoric period lhat still umiins 
among the most satisfactory attempts m this direction Morgan 
divides the entire epoch of mans progress from bestiality to 
civilization into six successive periods which he names respec- 
tively the Older, Middle and Later periods of Savagerv and 
the Older Middle and Later fvenods of Barbarism 
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The first of these periods, when mankind was in the lower 
status of savagery, comprises the epoch when articulate speech 
^ was being developed Our ancestors of this epoch 

inhabited a necessarily restricted tropical territory, 
and ‘■ubsisted upon raw nuts and fruits They had no know- 
ledge of the uses of fire All existing races of men had advanced 
beyond this ( ondition before the opening of the historical period 
The. JMiddle Period of Savagery began with a knowledge of the 
uses of fire This wonderful discovery enabled the developing 
lace to extend its habitat almost indefinitely, and to 
include fiesh, and m particular fish, in its regular 
dietary Man could now leave the forests, and wander along 
the shores ind rutrs, migrating to climates less cnerv Uing 
than those to which he had previously been confined Doubtless 
he became an expert fisher, but he w'as as vet poorly equipped 
for hunting, being provided, probibly, with no weapon more 
formid ible than a crude hatchet and a roughly fashioned spear 
I he piimitive races of Australia and Polynesia had not advanced 
beyond this middle status of savagerv when they were discovered 
a few generations ago It is obvious, then, that in dealing with 
the further progress of nascent civilization we have to do with 
certain fivoured portions of the race, which sought out new 
terntonts ind developed new lifiieities while nirnv tribes of 
their quondam peers rem lined stitir and henee by comparison 
iccmed to retrograde 

The next great epochal discovery, in v irtue of which a poition 
of the race advanced to the I pper Status of Savagery, was that 
Bow and arrow, — a truly wonderful implement 

at^w” The possessor of this device could bring down the 
fleetest animal and could defend himself against the 
most predatory He could provide himself not only with food 
but with materials for clothing and foi tent-making, and th is 
could migrite at will back fiorn the seas and large rivers and 
far into inhospit.iblc but invigorating temperate and sub-Arctic 
regions Ihe me it diet now for the first time frtelv available, 
probably contributed, along with the stimulating climate, to 
increase the physical vigour and courage of this highest savage, 
thus urging him along the paths of progress Nevertheless 
many tribes came thus f ir and no faithcr, as witness the Atha- 
pascxns of the Hudson’s P iv Ferntorv and the Indians of the 
valley of the ( olumbi i 

We now come to the marvellous discovery that enabled our 
ancestor to make such advances upon the social conditions of 
p his forbeirs as to entitle him, in the estimate of his 

* remote descendants, to be considered as putting 

sav'agery behind him ind as entering upon the I.«wer Status of 
Barbarism The discovery in question had to do with the 
practice of the art of making pottery (see Ceramics) Hitherto 
man had lieen possessed of no permanent utensils that could 
withstand the action of fire lie could not readily boil water 
except by some such cumlicrsome method as the dropping of 
heated stones into a wooden or skin receptacle ihe effect 
upon his dietary of having at hand earthen vessels in which 
meat and herbs could be boiled over i fire must have been 
momentous Various meats and many vegetables become 
highly palatable when boiled that are almost or quite inedible 
vvlicn merely roasted before a fire Bones, sinews and even 
hides may be made to giv e up a modicum of nutriment in this 
wav , and doubtless bai banc man, before whom starvation 
always loomed threateningly, found the crude pot an almost 
perennial refuge And of course its use as a cooking utensil 
was only one of many ways in which the newly discovered 
mechanism exerted a civilizing influence 

Ihe next great progressive movement, which carried man 
into the Middle Status of Barbarism, is associated with the 
Domeatic cation of animals m the Eastern hemisphere, 

aaimais irrigation in cultivating the soil and 

of adobe bricks and stone m architecture in the Western 
hemisphere The dog was probably the first animal to be 
domesticated, but the sheep, the ox, the camel and the horse 
were doubtless added in relatively rapid succession, so soon 
as the idea that captive animals could be of service had been 


clearly conceived Man now became a herdsman, no longer 
dependent for food upon the precarious chase of wild animals 
Milk, procurable at all seasons, made a highly important addition 
to his dietary With the aid of camel and horse he could traverse 
wide areas hitherto impassable, and come in contact with 
distant peoples Thus commerce came to play an extended 
idle in the dissemination of both commodities and ideas In 
particular the nascent civilization of the Mediterranean region 
fell heir to numerous products of farther Asia, — gums, spices, 
oils, and most important of all, the cereals The cultivation of 
the latter gave the finishing touch to a comprehensive and 
varied diet, while emphasizing the value of a fixed abode I'or 
the first time it now became possible for large numbers of people 
to form localized communities A natural consequence was 
the elaboration of political systems, which, however, proceeded 
along lines already suggested by the experience of earlier epochs 
All this tended to establish and emphasize the idea of nation- 
ality, based primarily on blood-ielationship and at the same 
time to develop within the eomnumty itself the idea of property, 
— that IS to say, of valu ible or desirable commodities which have 
come into the possession of an individual through his enterprise 
or labour, and which should therefore be subject to his voluntary 
disposal At an earlier stage of development, all property had 
been of communal, not of individual, ownership It appears, then, 
that our mid-period barbarian had attained — if the verbal con- 
tradiction be permitted — a relatively high stage of civilization 

There remained, however, one master craft of which he had 
no conception fh's was the art of smelting iron When, 
ultimately, his descendants learned the wonderful 
secrets of tint art, they rose in consequence to the 
Upper Status of Barbarism Ihis culminating practical inven- 
tion, It will be observed, is the first of the great discoveries 
with whieh we have to do that wis not primarily concerned 
with the question of man’s food supply Iron, to be sure, has 
abundant uses in the same connexion, but its most direct and 
obvious utilities have to do with weapons of war and with 
implements cilculated to promote such arts of peace as house- 
building, road-making and the construction of vehicles Wood 
and stone could now be fashioned a, never before Houses 
could be built and cities walled with unexampled facility , to 
say nothing of the making of a multitude of minor implements 
and utensils hitherto quite unknown, or at best ran and costly 
Nor must we overlook the aesthetic influence of edged imple- 
ments, with which wood and stone could readily be sculptured 
when placed in the hands of a rate that had long been accustomed 
to scratch the semblinee of liv mg forms on bone or ivory and to 
fashion crude images of clay In a word, man, the “ tool-making 
animal,” was now for the first time provided with tools worthv^ 
of his wonderful hands and yet more wonderful brain 

Thus through the application of one rev olutionary invention 
after another, the most idvintid racts of men hid arrived, 
after long ^es of effort at a relatively high stage of development 
A very wide range of experiences had enabled man to evolve 
a complex body politic, based on a fairly' secure social basis, 
and his brain had correspondingly developed into a relatively 
efficient and stable organ of thought But as yet he had devised 
no means of communicating freelv with other people at a distance 
except through the medium of verbal messages , nor had he 
any method bv which he could transmit his experiences to 
posterity more securely than by fugitive and fallible oral tradi- 
tions A vague symbolization of his achievements was preserv ed 
from generation to generation in myth- tale and epic, but he 
knew not how to make permanent record of his history Until 
he could devise a means to make such record, he must remain, 
m the estimate of his descendants, a barbarian, though he might 
be admitted to have become a highly organized and even m a 
broad sense a cultured being 

At length, however, this last barrier was broken Some race 
or races devised a method of symbolizing events and ultimately 
of making even abstruse ideas tangible by means of 
graphic signs In other words, a system of writing 
was developed Man thus achieved a virtual conquest over time 
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as he had earlier conquered space He could now transmit 
the record of his deeds and his thoughts to remote posterity 
Thus he stood at the portals of what later generations would term 
secure history He had graduated out of barbarism, and become 
m the narrower sense of the word .i ( ivilized being Henceforth, 
his knowledge, his poetical drearnings, his moral aspirations 
might be recorded in such form as to be read not merely by his 
contemporaries but by successive generations of remote posterit) 
The inspiring character of such a message is obvious 1 he validity 
of making this great culminating intellectual achievement the 
test of “ c ivilized ” existence ncecl not be denied liut we shoulcl 
ill comprehend the ch iracter of the message which the eirlier 
gcncritions of civili/ed beings transmit to us from the perujd 
which we term tlie “ dawning of history ” did we not bear 
constantly in mind the long senes of progressive stages of 
“ savagery ” and “ birbansm ” that of necessity preceded the 
find stage of “civilization” proper The achievements of 
those earlier stages afforded the sec ure foundation for the pro- 
gress of the future A multitude of minor arts, in addition 
to the important ones just outlined, had been developed , and 
for a long time civilized man was to make no other epochal 
addition to the list of accomplishments that came to him as a 
heritage from his barbaric progenitor Indeed, (\en to this 
da> the list of such additions is not a long one, nor, judged in 
the relative sc ale, so import int as might at first thought be 
supposed Whoever considers the subject carefully must admit 
the force of Morgan’s suggestion th it min’s achievements as a 
barbarian, considered in their relation to the sum of human 
progiess, “ transcend, in relative impoitancc, all his subsequent 
works ” 

Without insisting on this comparison, however, let us ask 
what discoveries and inventions min has made within the 
historical period that mav fairlv be ranked with the half-dozt i 
great epochal achievements that hive been put forward is 
furnishing the kev s to all the progress of the j)rc historic periods 
In other words, let us sketch the history of progress during the ten 
thousand vears or so that have elapsed since man learned the 
art of writing, adapting our sketch to the same scale which vve 
have alrcad) applied to the iinnumlxred millenniums of the pre- 
historic period Ihe view of world liistorv thus outlined will be 
a ver) different one from what might be expected by the student 
of national history, but it will picsent the essentials of the 
progress of civilization m a suggestive light 

Without pretending to fix an e\ ic t date which the historieal 
records do not at present permit wc mav assume that the 
most advanced race of men elaborated a system of 
''"'"Aing not less than six thousand vears before the 
proper beginning of the ( hnstian era Holding to the 
terminology alre idv suggested for the eailier period , 
we may speak of man’s position during the ensuing generations 
as that of the h irst or I owest St itus of civilization If vve rev levv 
the histor) of this period wc sh ill find th^t it extends unbroken 
over a stretch of at least four oi five thousand years During 
the early part of this period sue h loc alized civilizations as those 
of the Egyptians, the Sumerians, the Babylonians and the Hittites 
rose, grew strong and passe d bev ond their mei idian J his sug- 
gests that wc must now admit the word “ civilization ’ to vet 
another definition within its larger meaning we must spe.ik 
of “ a civilization,” as that of Egypt, of Babylonia, of Assvna, 
and we must understand thereby a localized jih ise of society bear- 
ing the same relation to c ivilization as a whole that a wave beais 
to the ocean or a tree to the forest Sue h other localized civiliza- 
tions as those of Phoenicia, Carthage, Greece, Rome, Byzantium, 
the Sassanids, in due course waxed and waned, leaving a tre- 
mendous imprint on national history, but creating only minor 
and transitorv ripples m the great ocean of civilization Progress 
m the elaboration of the details of earlier methods and inventions 
took place as a matter of course Some nation, probably the 
Phoenicians, gave a new impetus to the art of writing by develop- 
ing a phonetic alphabet , but this achievement, remarkable as 
It was m Itself, added nothing fundamental to human capacity 
I iteratures had previously flourished through the use of hiero- 
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glyphic and syllabic symbols , and the Babylonian syllables 
continued in vogue throughout western \sia for a long time 
after the Phoenician alphabet had demonstrated its intrinsic 
superiority 

Similarly the art of hgvptKin and \ssjrian and Greek was but 
the elaboration and perfection of methods that barbaric man 
had practised away baik in the d ly s when he was a cave dviellcr 
Ihe weapons of warfare of Greek and Roman were the sptar 
and the bow and arrow that their ancestors h id used m the period 
of savagery, aided by sword and helmet dating from the upper 
period of barbarism (ireck and Roman government at their 
l)est were founded upon the svstem of genln tint barb me man 
had profoundly stuelied as v«itness for example, the federal 
system of the barbaric Iroc] 101s Indians existing in \meiica 
befoic the coming of Columbus And if the Greeks had better 
literature, the Romans better roads and large*- cities, than their 
predecessors, these are but mitters of detailed development 
the like of vvhieh had marked the progress ol the more important 
arts and the introduction of less important ancillarv ones in 
j each antecedent period 'Ihe axe of steel is no new implement, 
but a mere perfecting of the axe of chipped flint The Iliad 
represents the perfecting of in art that unnumbered goner it ions 
of barbarians practised before their cimp-fircs 

ihus for SIX or seven thousand vears after man achieved 
civilization there was rhvthm'c progicss m main lines, but there 
came no great epoch il invention to usher m a new 
ethnic period Then, towards the close of what /nv^jf/Zons 
historians of to-day arc accustomed to cill the middle of the 
ages, there appeared m rapiel sequence three or four 
inventions and a great scientific discoverv tliat taken 
together, were destined to change the entire asjieet of Lureipean 
civilization Ihe inventions were gunpowder, the minners 
compass, paper and the printing-press three of which appear to 
have l)cen brought into I uropc bv the Moors, whether or not 
they originated in the remote 1 ast The scientific discov erv 
vvhi-h must be coupled with these inv entions was the t opernican 
demonstration that the sun and not the earth is the centre of our 
planetary sy^stem The generations of men that found them- 
selves (i) confrontce’ with the rev olutionarv coneept'on of the 
universe given bv the ( onernican theory (2^ supplied with the 
new means of warfare provided bv gunpowder, (^) equipped 
with in undreamed-of guide ae ross the waters of the earth , and 
(4) enabled to promulgate knowledge vv ilh unex amplcd speed and 
cheapness through the aid of piper and printing press —such 
generations of men might well be s iid to hav c entered upon i new 
ethnic peiiod The transition m their mode of thought and in 
their methods of practical life was as great as can be suppc'sed 
to have resulted, m an early generation, from the 'ntroeluction 
of iron, or m a vet earlier from the invention of the bow and 
arrow So the Furoptans of about the ij;th centurv of the 
( hristian era mav be said to have entered upon the See ond or 
Middle St itus of civilization 

The new period was destined to be a brief one It had com- 
passed onlv alxiut four hundred vears when towards the close 
of the i8th centurv James Matt give to the world 
the perfected sttam-cnginc Almost contemporane- 
ously' Arkwright and Hargreaves developed revolu- 
tionary proe esses of spinning and weaving bv machmerv 
Meantime James Hutton and William Smith and their successors 
on the one hand and Erasmus Darwin, Francois T imarck, and 
(a half-centurv later) Charles Darwin on the other turned men s 
ideas topsv-turvy bv demonstrating that the world as the 
abiding-place of inimals and man is cnormouslv old, and that 
man himself instead of deteriorating from a single perfect pair 
SIX thousand v ears remov eel has ascended from bestiality through 
a slow process of c v olution e xtending over hundreds of < cnturies 
The revolution m practical life and in the mental life of our race 
that followed these inventions and this new presentation of 
truth probably exceeded m suddenness md m its far-reaching 
effects the metamorphosis effected at any previous transition 
from one ethnic period to another 1 he men of the tgth century , 
living now in the period that mav be termed the Cppcr Status 
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of Civilization, saw such changes effected m tlie practical affairs 
of their everyday lives as had not been wrought before during the 
entire historical period Their fathers had travelled in ^ eludes 
drawn by horses, quite as their remoter ancestors had elone since 
the time of higher barbarism It may be doubted whether 
there existed in the world in the year 1800 a postal service that 
could compare in speed and efficiency witli the express service 
of the Romans of the time of C aesar , far less was tlicre a tele- 
graph service that could compare witli that of the ancient 
Persians Nor was there a ship sailing the seas that a Phoenician 
trireme might not ha\ e o\ erhauled But now within the 
lifetime of a single man the world was covered with a network 
of steel rails on which locomotiv es drew gigantic vehicles, laden 
with passengers at an hourh speed almost equalling Caesar s 
best journey of a dav’’ , over the land and under the seas were 
stretched wires a’ong which messages coursed from continent 
to continent litcrallv w ilh the speed of lightning , and the waters 
of the earth were made to teem with gigantic craft propelled 
without sail or oar at a speed which the Phoenician ciptain of 
three thousand vears ago and the English captain of the i8th 
century would alike have held incredible 

Ihere is no need to giv'e further details here of the industrial 
revolutions that have been achieved in this newest period of 
Social aaa civilization, since m their broadc- outlines at least 
political they are familiar to everv one Nor need we dwell 
orgaaita- upon the revolution in thought whereby man has for 
the first time been given a clear inkling as to his 
origin and destiny It suffices to point out that such periods 
of ferment ition of ideas as this suggests hav'e probably always 
been concomitant with those outbursts of creative genius that 
gave the world the practical mventions upon which human 
progress has been conditioned The same attitude of receptivity 
to new ideas is pre-requisite to one form of discovery as to the 
other Nor, it may be added, can either form of idea become 
effective for the progress of ei\ ilization except m proportion as a 
large body of anv given generation are prepared to receive it 
Doubtless here and there a dreamer played with fire, m a literal 
sense, for generations before the utility of fin as a practical aid 
to human progress came to be recognized m practue \nd — 

to seek an illustration at the other end of the scale — we know 
that the advanced thinkers of Greece and Rome believed in the 
antujuity of the earth and in the evolution of man two thousand 
years before the coming of Darwin We have but partly solved 
the mysteries of the progress of civihznt.on, then, when wc have 
pointed out that each tangible stage of progress owed its initiative 
to a new invention or discovery of science To go to the root 
of the matter we must needs explain how it came about that a 
given generation of men was m mental mood to receive the new 
invention or discovery 

I he pursuit of this question would carrv us farther into the 
realm of communal and racial psyehologv'^— to say nothing of 
the realm of conjeitiiie — than comports with the purpose of 
this article It must suffice to point out that alertness of mind — 
that all mentality — is, m the last analysis, a reaction to the 
mfliu n( cs of the environment It follows that man may subject 
himself to new influences and thu . give his mind a new stimulus 
by c hinging his habitat A fundamental secret of progress is 
revealed m this fact Man probably never would have evolved 
from savagery had he remained in the Tropics where he doubtless 
originated But successive scientific mventions enabled him, 
as has been suggested, to migrate to distant latitudes, and thus 
more or less involuntarily to become the recipient of new creative 
and progressive impulses After migrations in many directions 
had resulted in the development of divers races, each with 
certain capacities and acquirements due to its unique environ- 
ment, there was opportunity for the application of the principle 
of environmental stimulus m an indirect way, through the 
mingling and physical intermixture of one race with another 
Each of the great localized civilizations of antiquity appears 
to have owed its prominence in part at least — perhaps very 
largely — to such intermingling of two or more races Each 
of these civilizations began to decay so soon as the nation had 


remained for a considerable number of generations m its localized 
environment, and had practically ceased to receive accretions 
from distant races at approximately the same stage of develop- 
ment There is a suggestive lesson for present-day civiliza- 
tion m that thought-compelling fact Further evidence of the 
application of the prmi iple of environmental stimulus, operating 
through changed habitat and racial intermixture, is furnished 
by the virility of the colonial peoples of our own day The 
receptiveness to new ideas and the rapidity of material progress 
of Americans, South Africans and Australians an proverbial 
No one doubts, probably, that ore or another of these countries 
will give a new stimulus to the progress of ( ivilization, through 
the promulgation of some great epochal discovery, in the not 
distant future Again, the v alue of racial intermingling is 
shown yet nearer home in the long-continued viUlity of the 
Biitish nation, which is explicable, in some measure at least, bv 
the fact that the Celtic clement held aloof from the Anglo-Saxon 
element century after century sufficiently to maintain racial 
integrity, yet mingled sufficiently to give and receive the fresh 
stimulus of “ new blood ” It is mt( resting m this connexion 
to examine the map of Great Bntun with reference to the 
birthplaces of the men named above as being the originators 
of the mventions and discoveries that made the close of the 18th 
century memorable as ushering in a new ethnic era It may he 
added that these names suggest yet anoihcr clement m the 
causation of progress the fact, namely, that, however necessary 
ruial receptivity may he to the dynamitic uphiaval of a new 
ethnic era, it is after all tndtvtdual genius that applies its 
detonating spark 

Without further elihoration of this ispcct of the subject 
it may be useful to recapitulate the anal>sis of the evolution 
of civilization above given, prior to chaiactenzing 
It from another standjjomt It appears that the entire pl^odaot 
penod of human progress up to the present may be progreas 
divided into nine jitriods which, if of necessity more 
or less arbitrary, vet are not without ceitam warrant of logic 
Ihcv ma) be defined as follows (1) Ihe lower Period of 
Savagery, termm iting with the discovery and application of the 
uses of hre (2) The Middle Period of Savagely, terminating 
with the invention of the how and arrow (3) The Upper Period 
of Savagerv , terminating with the invention of pottery (4) Ihe 
Lower Period of Barliarism, terminating with the domestication 
of animils (5) The Jliddle Period of Barbarism, terminating 
with the discovery of the process of smelting iron ore (6) The 
Upper Penod of Barbarism, terminating with the development 
of a system of writing meeting the requirements of lileiuv 
composition (7) Ihe hirst Period of Civilization (piopcr) 
terminating with the introduction of gunpow dcr (8) The Second 
Period of Civilization, terminating with the invention of a 
practical steam-engine (q) The Upper Period of Civilization, 
which is still in progress, hut which, as will he suggested in a 
moment, is probably nearing its termination 

It requires but a glance at the characteristics of these sue eessive 
epochs to show the ever-mcreasing complexity of the mventions 
that delimit them and of the conditions of life that they 
connote W'ere we to attempt to charuettrize in a few phrase s the 
entire story of achievement thus outlined, we might say that 
during the three stages of Savagery man was attempting to make 
himself master of the geographical climates His unconscious 
ideal was, to gam a footholel and the means of subsistence in 
every zone During the three periods of Barbarism the ideal 
of conquest was extended to the beasts of the field, the vegetable 
world, and the mineral contents of the earth s crust During the 
three periods of Civilization proper the ideal of conquest has 
become still more intellectual and subtle, being now extended 
to such abstractions as an analysis of speech-sounds, and to such 
intangibles as expanding gases and still more elusive electric 
currents in other words, to the forces of nature, no less than 
to tangible substances Hand m hand with this growing 
complexity of man’s relations with the external world has 
gone a like increase of complexity m the social and political 
organizations that characterize man s relations with his fellow- 
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men In savagery the family expanded into the tribe in 
barbarism the tribe developed into the nation Ihe epoch of 
civilization proper is aptly named, because it has been a time in 
which citizenship, in the narrower national significance, has 
probably been developed to its apogee Throughout this ptnod, 
in every land, the highest virtue has been considered to be 
patriotism, — bv which must be understood an instinctue 
willingness on the part of everv individual to defend even with 
his life the interests of the nation into which he chances to he 
born, regardless of whether the national cause inwhich he struiiglcs 
be m an\ given case good or bad, right or wrong The communal 
judgment of this epoch pronounces any man a traitor who will 
not uphold his own nation even in a wrong cause — and the word 
“ traitor ” marks the utmost brand of ignominy 

But while the idea of nationality has thus been accentuated, 
there has been a never-ending struggle within the bounds of the 
Nation- Itself to adjust the relations of one citizen to 

aiityand another Tlie ideas that might makes right, that the 
coamo- strong man must dominate the weak, that leadership 
^lsm*“‘ community properly belongs to the man whc) is 

physicalK most competent to lead — these ideas were 
a perfectly n itural, and indeecl an inevitable, outgrowth of the 
conditions under which man fought his w iv up through savage r\ 
and barbarism Man in the first period of civ ill ation inherited 
these ideas, along with the conditions of soeietv that were their 
concomitants So throughout the periods when the oriental 
civihz,itions of hgypt and Bah) Ionia and Assvria and Persia 
were deimmant, a despotic form of government was accepted 
IS the n Itural order of things It does not appear that .my other 
form was even considered as a practicaht) A despect might 
indeed be overthrown, but onlj to make way for the coronation 
of another despot A little late r the Greeks and Romans modified 
the conception of a heaven-sent indivndual memarch , hut they 
went no further than to substitute a he avtn-favoured community, 
with speciallv favoured groups {Pairint) within the community 
With this, ruitiomal egoism reached its climax , for eaeh people 
regarded its own citizens as the only exemplars of cn ilization, 
openly branding all the rest of the world .is “ barbarnns, fit 
subjects for the exaction of tubule or for the imposition of the 
bonds of attu.il slaver> During the middle .ages there w.as a 
leaction towards individualism as opposed to n.itumalism 
but the entire svstem of feudalism with its clearly recognized 
conditions of ov er-lordship .md of v.issaldom, g.xve expression, 
no less clearly thin oriental elespotism .ind clissical “ dtmo- 
eracy had done, to the idea of individual inee]uilitv, of 
divergence of moral and legal status b.iseel on natural inherit.inec 
Thus this idea, a reminiscenee of barbarism, maintained its 
dominance throughout the first period of eivilizaticjn 

But gunpowder, marking the trinsition to the sec one! jieriod 
of civilization, came as a great levelling inlluence AVith Us aid 
the weakest peasant might prov t more than a mateh for the most 
powerful knight Before its assaults the castic of the lord ceased 
to be an impregnable fortress And wliile gunpeiwder thus 
levelled down the power of the might), the pnntmg-piest, levelled 
up the intelligence, and hence the power and intluenee of the 
lowly Meantime the mariner s compass opened up new terri- 
toi ICS bev ond the seas, and in due course men of lowl) origin were 
seen to attain to w^ealth .and power through commerci il pursuits, 
thus tc nding to break in upon the established social order In 
the colonuil territories themselves all men were subjected more 
or less to the same perils and dependent upon their own efforts 
Success and prominence in the community came not as a biith- 
nght, but as tlie result of demonstrated fitness The great 
lesson that the interests of all members of a community are, 
m the last analysis, mutual could be more clearly distinguished 
m these sm ill colonies than in larger and older bodies politic 
Ihrough various channels, therefore, in tlie successive genera- 
tions of this middle period of civilization, the idea gained ground 
that intelligence and moral worth, rather than physical prowess, 
should be the test of greatness, that it is incumbent on the strong 
m tlie interests of the body politic to protect the weak , anel that, 
m the long run, the best interests of the community are conserved 
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if all its members, without exception, are given moral equality 
before the law This idea of equal rights and priv ileges for all 
members of the communilv — for each inelividual “the greatest 
amount of liberty consistent with a like lihert) of ever) other 
individual ” — first found expression as a jihilosophical doctrine 
towiirds the close of the 18th centiirv , at which time also tenta- 
tive efforts were made to put it into jiractice It ni.iy he said 
therefore to represent the culmmating sociological doctrine of 
the middle period of civilization, — the ideal towards whith all 
the influences of the period had tended to impel the r.acc 

It will be observed, how’ever, that this idc d of individual 
equality within the hodv politic in no direct wise influtmcs the 
status of the body politic itself is the centre of a localized 
civilization that m ly he regarded as in a sense antagonistic to 
all other similarly localized civilizations If there were an) such 
influence, it would rather opcnite m the direction of accentuating 
the patriotism of the member of i democratieal community, as 
agiinst tint of till subject of a dcsiiot, througli the sense of 
personal 1 csponsibilUv dev elope el in the former The developi- 
ments of the middle period of civilization cannot be considered, 
therefore, to have tended to deireasc the spirit of nationalilv, 
with Its concomitant penaltv of what is sometimes called piei- 
vineialism The historv of this entire jitnod, as commonly 
presented, is largelv made up of the n cords of intern itional 
nvalries and jealousies, pcrenniallv culminating m bitterly 
contested wars It was onl) towards the close of the ejxnh that 
the desirability of free commercial intercourse among nations 
began to find expression as a philosophic il creed throu|.h the 
efforts of Quesna) and his followers , .md the doi trine thit Inith 
parties to an international eommenial trans.ietion aie gainirs 
thereby found its first clear expression m the )ear 1770 in the 
pages of Condillac and of Adam Smith 

But the discoveries th it ushered in the third period of c iv iliz.i- 
tion were destined to work powerfullv fiom the outset for the 
breaking down of internationil barriers, though, of course, 
their effects would not be at once manifest Thus the substitu- 
tion of ste.im power for water power, besides giv mg a tremendous 
impetus to manufacturing m general, m ippeil out new industrial 
centres in regions that nature had supplied with loal but not 
alwi)s with other raw materials To note a single result, 
Lnglind became the manuf.it tunng centre of the world drawing 
its raw materials from evtr\ corner of the globe, but in so 
doing It ceased to lx self-supfxjrtmg as regards the production 
of food-supplies While growing in national wealth, as a result 
of the new inventions England has therefore lost immeasurnlfiy 
m national self-suthcicncv and independence, liaving become 
in l.arge measure dependent upon otl.er countries both for the 
raw materials without which her industries must perisli and for 
thi foods to maint iin the verv life of hei people 

What is true of Ingland in this regard is eif course true m 
greater or less measure ol all other eountries kvciAwh^re, 
th inks to the new mechinisms thit increase industrial efia lenc) , 
tliere has been .an ini reusing tendenev to spei i ilization anei 
since the raanuiarturer must often find his raw materials in one 
part of the woild and his markets m another, this implies 
an ever -increasing inten ominunication and mterdependenee 
Ixtw'een the nations Ihis spirit is obviously fostered bv the 
new means of tr msporUtion b) locomotiv^e and steamship and 
by the electric eommunieation tliat enables the I ondoner, for 
example te> transect business m New \ ork or in lokio with 
scircelv an hours dela) , .and that puts ever) one m touih at 
to-dav s breakfast tab’e with the happenmgs of the entire world 
1 hanks to the new merhinisms nitionil isolation is no longer 
possible , globe-trotting his become a h.ibit with thous inds of 
individuals of man) nations , and Orient and Occident, repn- 
sentmg civilizations that for thousands of )eais were almost 
absolutelv severed and mutuallv oblivious of each other, have 
been brought again into close touch for mutual education and 
betterment Ihe Western mind has learned with amazement 
that the aforetime Terra Incognita of the fir East has nurtured 
a gigantic civilization having ideals m nianv wavs far different 
from our own The Eastern mmd has proved itself cipible m 



CIVILIZATION 


408 

self-defence, of absorbing the essential practicalities of Western 
civili7\tion within a single generation Some of the most 
important problems of world -civilization of the immediate 
future hinge upon the mutual relations of these two long-severed 
communities, blanched at some early stage of progress to 
opposite hemispheres of the glolie, but now brought by the new 
mechanisms into daily and even hourly communication 

\Mulc the new conditions of the industrial world have thus 
tended to develop a new national outlook, there has come about, 
as a result of the scientific discoveries already refeired 
humaatam ^ Significant broadening of the mental and 

spiritual horizons Here also the trend is tway from 
the narrowly egoistic and towards the cosmopolitan view 
About the middle of the 19th centurj Dr Pritchard declared 
that many people debated whether it might not be permissible 
for the Australian settlers to shoot the natives as food for their 
dogs , some of the disputants arguing that savages were without 
the pale of human brotherhood lo-daj the thesis that all 
mankind arc one brotherhood needs no defence The most 
primitiv’^e of existing aborigines are regarded merely as brethren 
who, through some defect or neglect of opportunity, have Ugged 
bihind in the race Similarlv the defectne and criminal classes 
that make up so significant a part of the population of ev^cn 
our highest present-dav civilizations, are no longer regardeel 
with anger or contempt, as beings who are suffering just punish- 
ment for wilful transgiessions, but are consielerccl as pitiful 
victims of hereditary and environmental influences that thev 
could neither choose nor control Jnsinitv is no longer thought 
of as demoniac possession, but as the most lamentable of disease s 

Ihe changed attitude towards savage races and defeitive 
classes affords tangibli illustrations of a fundamental transforma- 
tion of point of vie\/ hit h doubtless represents the most import- 
ant result of the operition of new scientific knowledge in tin 
( nurse of the 19th centurv It is a transformation that is only 
partiilU effected as yet, to be sure , hut it is r ipidl) making 
heu^\^av,and when fully achieved it will represent, probably, 
the most radical metamorphosis of mental view that has t iken 
place in the entire course of the historical period The essence 
of the new vuw is this to recognize the universality and the 
invanabiht) of natural law , stated otherwise, to understand 
that the word “ supernatural involyes a contradiction of 
terms and has in fact no meaning Whoever has graspeil the 
full import of this truth is privileged to sweep mental horizems 
wider by far than ever opened to the vuw of anv thinker of an 
earlier epoch He is piivileged to forecast, as the sure heritage 
of the future, a civili/ ttion freed from the last ghost of supersti- 
tion — an Age of Reason in which mankinel shall at last find 
re fuge from the hosts of occult and invisible peiwers, the fearsome 
galaxies of deities and demons, which have haunted him thus 
far at every st ige of his long journev through savagery, barbar 
ism anel civilization Doubtless here and there a thinker, even in 
the barbaric eras, may hav^c realized that these ghosts that so 
influenced the evarvday lives of his fellows were but children 
of the imagination Rut the certaintv that such is the case 
( ould not have come with the force of demonstration even to 
the most clear-sighted thinker until ipth-ientury science had 
investigated with penetrating vision the realm of molecule 
and atom , hael revealed the awe-mspiring principle of the 
(onservation of energv , and had offered a comprehensible 
explanation of the evolution of one form of life from another 
from monad to man, that did not presuppose the intervention of 
powers more “ supernatural ’ than those that operate about 
us ev erv where to-dav 

The slujicndous import of these new tiuths could not, of 
course, make itself evident to the generality of mankind in a 
single generation, when opposed to superstitions of a thousand 
generations stanclmg But the new knowledge has made its 
way more cxpeditiouslv than could have been antie ipated , 
and Its effects are seen on everv side, even where its agency is 
scarcely recognized As a single illustration, we mav note the 
familiar observation that the entire complexion of orthodox 
teaching of religion has been more altered in the past fiftv 


years than in two thousand years before This of course is not 
entirely due to the influence of physical and biological science , 
no effect has a unique cause, in the complex sociological scheme 
Archaeology, comparative philology and textual criticism have 
also contributed their share , and the comparative study of 
religions has further tended to broaden the outlook and to make 
for universality, as opposed to insularity, of view It is coming 
to be more and more widely rccogni/ed that all theologies are 
but the reflex of the more or less faulty knowledge of the times 
in which they originate , that the true and abiding purpose of 
religion should be the practical betterment of humanity— the 
advancement of civilization in the best sense of the word , and 
that this end may perhaps be best subserved by different systems 
of theology'^, adapted to the varied genius of different times and 
divers races Wherefore there is not the same enthusiastic 
desire to-day that found expression a generation ago, to impose 
upon the cultured millions of the Fast a religion that seems to 
them alien to thtir manner of thought unsuittd to their needs 
and less distinctly ethu al in teaching than their own religions 
Such are but a few of the illustrations that might be ( ited from 
many' fields to suggest that the mind of our generation is becom- 
ing receptive to a changed point of view that augurs the coming 
of a new ethnic era If one may be permitted to enter very 
tentatively the field of prophecy it seems not unlikely that the 
great revolutionarv invention which will close the third period 
of civilization and usher m a new ora is alrt idv being evolved 
It seems not ov < r-haz ardous to predict that the air-ship, m one 
form or another, is destined to be the mechanism that will giv e 
the new impetus to human civ ili/.ation , that the next era will 
h i\e as one of its practical ideals the conquest of the air, and 
that this conquest will become a factor m the final emergence of 
humanity from the insularity of nationalism to the broad view 
of cosmopolitanism, towards which, as wc have seen, the tend- 
encies of the present era are verging lhat the gap to be 
covered is a vastly wide one no one need be reminded who recalls 
that the civilized nations of kurope, together with America and 
Japan, are at present accustomed to spend more than three 
hundred million pounds each year merely that they may keep 
aimamcnts m readiness to fly at one another s throats should 
occasion aiise Formidable as these armaments now seem, 
howeyer, the developments of the not vciy distant future will 
probably make them quite obsolete , and sooner or later, as 
science develops yet moie deadly implements of destruction, 
the time must come when communal intelligence will rebel at 
the suicidal folly of the international attitude that characterized, 
for example, the opening decade of the 20th century At some- 
time, after the first period of cosmopolitanism shall be ushered 
in as a tenth ethnic period, it will come to be recognized that 
thcic IS a word fraught with fuller meanings even than the woid 
patiiotism lhat word is hum initananism Ihe cnlightenecl 
generation that realizes the full implications of that word will 
doubtless marvel that their ancestors of the third period of 
CIV ilization should have risen up as nations and slaughtered one 
another by thousands to settle a disjiute about a geographical 
boundary Such a procedure will appear to have been quite as 
barbarous as the cannibalistic practices of their yet more remote 
ancestors, and distinctly less rational, since cannibalism might 
sometimes save its practiscr from starvation, whereas warfare 
of the civ ihzed tv pe was a purely destruc tive agenc y 

kquallv obvious must it appear to the cosmcapolite of some 
generation of the future that qualitv rather than mere numbers 
must determine the efficiency of any given community Race 
suicide will then cease to be a bugbear , and it will no longer be 
considered rational to keep up the census at the cost of pro- 
pagating low orders of intelligence, to feed the ranks of paupeis, 
defectives and criminals On the contrary it will be thought 
fitting that man should become the conscious arbiter of his own 
racial destiny to the extent of applying whatever laws of heredity 
he knows or may acquire m the interests of his own species, as 
he has long applied them m the case of domesticated animals 
The survival and procreation of the unfit will then cease to be 
a menace to the progress of civilization It does not follow that 
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all men will be brought to a dead level of equality of body and 
mind, nor that individual competition will cease , but the average 
physical mental status of the race will be raised immeasurably 
through the virtual elimination of that vast company of defectives 
which to-day constitutes so threatening an obstacle to racial 
progress There are millions of men in Europe and Amerua 
to-day whose whole mental equipment — despite the fact that thev 
have been taught to re id and wnte—is far more closely akin to 
the average of the Upper Period of Barbarism than to the highest 
standards of their own time , and these undeveloped or atavistic 
persons have on the average more offspring than are produced 
by the more highly cultured and intelligent among their con- 
temporaries “ Ra( e suicide ” is therebv prevented, but the pro- 
gress of civilization is no less surely handicapped We may well 
believe that the cosmopolite of the future, aided by science, 
will find rational means to remedy this strange illogicahtv In so 
doing he will exercise a more consciously purposeful function, 
and perhaps a more directly potent influence, m determining 
the line of human progress than he has hitherto attempted to 
assume, notwithstanding the almost infinitely varied character 
of the experiments through which he has worked his way from 
savagery to (ivilization 

All these considerations tend to define vet more clearly the 
ultimate goal towards which the progressive civilization of past 
BtMcai present appears to he trending The contcmpla- 

evoiuUoa brings into view the outlines of a vastly 

suggestive evolutionary cycle For it appi irs that 
the social condition of cosmopolite man, so far as the present-day 
view can predict it, will represent a state of things, magnified 
to world-dimensions, that was curiously adumbrated hv the social 
system of the earliest savage At the very beginning of the 
journey through savagery, mankind, vve may well believe, ton- 
sisted of a limited tribe, representing no great range or variety 
of capacity and an almost absolute identity of interests Thanks 
to this < omrnunity of interests, — which was fortified b> tlic 
recognition of blood-relationship . mong all members of the tribe, 
— a principle which we now define as “the greitcst ultimate 
good to the griatest number ’ found pnctual, even if unwitting, 
recognition , and therein lav the germs of all the moral develop- 
ment of the future But obvious identity of interests could be 
recognized only so long as the tribe remained very small bo 
soon as its numbers became large, patent diversities of interest, 
based on individual selfishness, must appear, to obscure the 
larger harmony And as savage man migrated hither and thither, 
occupying new regions and thus developing new tribes ancl 
ultimitely a diversity of “races,” all idea of community of 
interests, as between race and race, must have been absolutely 
banished It was the obvious and patent fact that each race was 
more or less at rivalry, in disharmony, with all the others In 
the hard struggle for subsistence, the expansion of one race meant 
the downfall of another So far as any principle of “ greatest 
good ” remained in evidence, it applied solely to the members of 
one’s own community, or even to one’s particular phratrv or 
gens 

Barbaric man, thanks to his conquest of animal and vegetable 
nature, was able to extend the size of the unified community, 
and hence to develop through diverse and intricate channels 
the application of the principle of “ greatest good ” out of which 
the idea of right and wrong was elaborated But quite as little 
as the savage did he think of extending the application of the 
principle beyond the bounds of his own race I he laws with 
which he gave expression to his ethical conceptions applied, 
of necessity, to his own people alone The gods with which his 
imagination peopled the world were local in habitat, devoted 
to the interests of his race only, and at enmity with the gods of 
rival peoples As between nation and nation, the only principle 
of ethics that ever occurred to him was that might makes right 
Civilized man for a long time advanced but slowly upon this view 
of international morality No Egyptian or Babylonian or 
Hebrew or Greek or Roman ever hesitated to attack a weaker 
nation on the ground that it would be wrong to do so And 
few indeed are the instances in which even a modern nation has 
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judged an international question on any other basis than that 
of self-interest It was not till towards the close of the 19th 
century that an International Peace Conference gave tangible 
witness that the idea of fellowship of nations was finding recogni- 
tion , and in the same recent period history has reconk d ihe first 
instance of a powerful nation vanquishing a weaker one without 
attempting to exact at least an “ indemnifying ” tribute 

But the citizen of the future, if the auguries of the present 
prove true, will be able to apply principles of right and wrong 
without reference to national boundaries lie will understand 
that the interests of the entire human family art in the last 
analysis, common interests Ihc census through which he 
attempts to estimate “ the greatest good of the greatest nurnbi r 
must include, not his own nation merely, but the remotest 
member of the human race f)n this universal basis must be 
founded that absolute standard of e thus whuh will determine 
the relations of cosmopolite man with his fdlows \Vhen this 
ideal IS attained, mankind will again represent i single familv , 
OS It did in the day when our primeval ancestors first entered 
on the pathw w of progress , but it will be a family whose habitat 
has been extended from the n ii row glade of some tropu il forest 
to the utmost habit dale confines of the globe Each member of 
this family will be permitted to enjoy the greatest amount of 
liberty (onsistcnt with the like hbertv of every other member, 
but the interests of the few will everywhere be recognized as 
subservient to the interests of the inanv , and such recognition 
of mutual interests will establish the practical criteiion for th( 
interpretation of international affairs 

But such an extension of the iltruistic principle by no me ms 
presupposes the elimination of egoistic impulses — of individu d- 
ism On the contr irv , we must suppose that man at 
the highest stages of eulturc will be, even as was the 
savage, a seeker after the greatest attainable degree of effideaty 
comfort for the least necessary expenditure of energy 
The pirsuit of this idi il has been from first to last the ultimate 
impelling force in nature urging m in forward Ihe only change 
has been a change in the interpretation of the ideal, an dtered 
i stimatc as tow'hat manner of things are most worth the purchase- 
price of toil and self-denial Thit the things most worth the 
having e nnot, generallv speaking be secured without such toil 
and scif-denial, is i lesson thit began to be inculcated while man 
was a savage, and that has never ceased to be reiterated genera- 
tion after geneiation It is the final test of progressive civiliza- 
tion that a given effort shall produce a larger and larger modicum 
of average individu il eomfort 1 hat is why the gre it inv entions 
that have mertastd man s efficiency as i worker hive been the 
neec ssarv prerequisites to racial progress Stated otherw isc , that 
IS vvhv the industrial factor is everywhere the most powerful 
factor in civilization , and why the economic interpretation is 
the most searching interpretation of history at its everv stage 
It IS the bisal fact that progress implies increased avenge 
working efliciency~a growing ratio between average effort and 
average achievement — that gives sure warrant fo»- such a prog- 
nostication as has just been attcmjjtcd concerning the future 
industrial unificition of our race The efforts of civilized man 
provide him, on the average with i marvellous range of comforts, 
IS contrasted with those that rewarded the most strenuous 
efforts of savage or barbarian, to whom present-day necessaries 
would have been undreamed-of luxuries But the ideal ritio 
between effort and result has bv no meins loeen achieved, 
nor will It have been until the inventive brain of man has pro- 
vided a civilization in which a far higher percentage of citizens 
will find the life -vocations to which thev are best adapted bv 
nature, and m which, theiefori, the efforts of the average workei 
mav be directed with such vigour, enthusiasm and interest as can 
alone make for true eflieiencv , a civilization adjusted to such 
an economic balance that the av crage man may liv e m reasonable 
comfort without he irt-breaking strain, and vet accumulate a 
sufficient surplus to ensure ease and serenity for his declining 
days Such, seemingly should be the normal goal of progressiv c 
civilization Doubtless mankind in advancing towards that 
goal will institute manv changes that could bv no possibility be 
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foretold , but (to summarize the views just presented) it seems a 
safe lugury from present-day conditions and tendencies that the 
impoitant lines of progress will imludc (i) the organic better- 
ment of the race through wise application of the laws of heredity , 
{2) the lessening of international jealousies and the consequent 
minimizing of the dram upon communal resources that attends 
a military regime, and (3) an eMr-incrt using movement towards 
the industrial and economic unilieulion of tlu world (H S W 1 ) 

Authorities — A list of works deabng with the savage and 
barbarous periods of Iranian development wiU lie found appended 
to tlie article An ihpopoloot bpccial reference may here be made 
to 1 B iylors Larh Htstor\ of Mankind (1^05), Pnnntue Culture 
(iS^i) -ind Intluopoloqv Lord X\ obury s Prehiiionc Fiines 

(new edition, iqw) and Origin of Cimltzaiion (new edition, 1002) 

A H )\G'xne s Man Past and Present and Lewis H Moigass 

Ancient Sonetv (1^77) The earliest attempt at wilting a history 
of civihzatioii which has any value for the 20th-century reader 
was h Cuizot s in iSzfi Tti^o a h indy English translation by 
William H i/htt being included in Bohn s Standard I ibrvry under 
the title of The History of Civilization The eaihcr lectures, de 
livered it the Cld Sorbonne, deal with tlic general progress of 
European civilization, whilst the gicatcr part of the woik 13 an 
account of the growth of civilization in Trance Gui'ots attitude 
is somevvhvt anticjuated, but his book still has usefulness as a store- 
house of facts r H Buckle h famous work, 2 /w //js/orv 0/ C It i/i«a- 
tion in England (1657-1 soi), though only a gigantic imfimshcd 
introduction to the author s proposed enteipnst, holds an important 
place in historical literature on aciount of the new mctliod which 
it introduced, and has given birth to a consulerable number of 
valuable books on similar lines, such as Lecky s History of European 
Morals (iboy) and Pise and Influence of Rationalism in i urope 
1865) J \\ Drapet s Hi dory of the InUllectual Dnelopment of 

mope (1801) undertook, from the \mencan stmd iioinl, ' tlie 
labour of arranging the evidence offered by the intcllectuil history 
of 1-urope in accordance with ph> siologvcal principles, so as to 
illustrate the orderly progress of civihzation ” Its objective treat 
ment and wealth of learning still give it gi^at value to the student 
Since the tJnrd quarter of tlie iQtli ccntniy it may be said that all 
aenous historical work has been more or less a history of cmhzation 
as disjilivcd in all countries and ages, and a bibliography of the 
works beirmg on thi subject would be coextensive with the cata 
loguc of a complete historical libraiy Spccul incnUon, however, 
may be made of such imjiortant and suggestive works as C II 
Pearsons National life and Character (1893), Benjamin Kidds 
Social 1 volution (1894) and Principles of Western Civilization 
(1902) Edward Egglestons Iransit of Civilization (1901) C 
Scignobos s Htstoire dt la tinlisaiion (18S7) , C F'' ulmann s 
tnrte Cultiirgcschuhte (1S81), G Ducoudray s Histoire de la 
attltsalton (ihho) , J von Hellwald s Kulturgeschichte (1896) 

J Lippert s Kulturgeschichte der Mensrhhnt (1880) O Hennt am 
Khyn s Die Kultur der I ergangenheit Gegenwart und Zukunft (1890) 

G Kiirtlis Origines de la ciiilisaJton niodcrne (i88b), <Si,c Ihe vast 
Collection of modern works on sociology, from Herbert Spencer 
onwards should also he consulted sec bibhograjihy attached to 
the article Sociology 1 he historical method on which jiractically 
all the articles of the present edition of the Enc\ Bnt are planned, 
makes the whole work ilsell in essentials the most comprehensive 
history of civilization in existence 

CIVIL LAW, a phiase which, with its Latin equivalent fus 
civile, has been used in a great vanctj of meanings Jus cuilc 
was sometimes used to distinguish that portion of the Roman 
law which was the proper or am lent law of the city or state of 
Rome from the fus gtulium, or the law common to all the nations 
comprising the Roman world, which was incorporated with 
the former through the agtnc) of the practonan edicts This 
historical disUnctionr* miiined a.s a permanent pnnciplcof division 
in the body of the Roman law One of the first propositions of 
the Institutes of Justinian is the following — “ Jus autem civile 
vel gentium ita dividitur Omnts popuK qui kgibus et moribus 
reguntur partim suo proprio, partim communi omnium hominum 
jure utuntur , nam quod quisque populus ipsi siln jus conslituit, 
id ipsKis civitatis prupnum tst, vocaturque jus civile quasi jus 
proprium ipsius civ itatis Quod vero naturalis ratio inter omnes 
bomims eonstituit, id apud omnes peraeque custoditur, voea- 
turque jUs gentium ijuasi quo jure omnes gentes utuntur ” The 
fus gentium of this passage is elsew here identified w ith/«v nalurale, 
so that the distinction comes to be one Ivetween tivil law and 
natural or divine law The mumnpal or private law of a state 
IS sometimes described as civil law in distinction to public or 
mtemational law Again, the municipal law of a state may be 
divided into civil law and ciiminal law The phrase, however, 


E applied Jar excellence to the system of law created bv the 
genius of the Roman people, and handed down by them to the 
nations of the modern weald (see Roman Law) Ihe civil law 
in this sense would be distinguished from the local or national 
law of modern states Idle civil law in this sense is further to 
be distinguished from Umt adaptation of its principles to ecclesi- 
astical purposes which is known as the canon law {qv) 

CIVIL LIST, the Fnghsh term for the account m which are 
contained n.11 the expeiibcs immediately apjjlicable to the sup- 
port of the British sovereign’s household anti the honoui and 
dignity of the crown An annual sum is settled bv the British 
parliament at the beginning of the reign on the sovereign, anti is 
charged on the consolidated fund But it is only from the reign 
of William IV that the sum thus voted has been restricted soltlv 
to the personal expenses of the crown Before his arression 
miny charges properly belonging to the ordinary expenses of 
government had been placed on the civil list The histon 
of the civil list dates from the reign of William and 

iry Btloic the Revolution no distinction had * 
been made between the expenses of government in tmie of 
peace and the expenses relating to the personal chgnity and 
support of the sovereign The ordinarv revenues derived from 
the hereditary revenues of the crown, and from certain taxes 
voted for life to the king at the beginning of each leign, were 
supposed to provide for tlw support of the sovereigns dignitv 
and the civil government, as well as for the public dt fence in 
time of peace Any saving made by the king in the expenditure 
touching the government of the ccnintry or its defence would go lo 
swell hu privy purse But with the Revolution a step forward 
was male towards the establishment of the print iple that the 
expenses relating to the support of the crown should lie sejuiated 
from the ordinal^ expenses of tlie state Ihe evils of the old 
system under which no approonation was made of the ordinary 
levenue granted to the crown for life had Ix^en mule manifest 
m the reigns of Charles II and )ames II , it was their control 
of thtse large revenues tint made tliei 1 so independent ot 
parliament Moreover, vvhiL the civil government and the de- 
fences suffered, the king could use these revenues as he liked 1 he 
parliament of William and Mary fixed the revenue of the crown 
in time of peace at £1,200,000 per iumuni , of this sum about 
£700,000 was appropriated towards the “ tivil list But from 
this the sovereign was to deLay' the expenses iff thi iivil servu e 
and the jiayment of pensions, is well as the cost of the support 
of the royal household and his own personal exjvenses It was 
from this that tlie term “ civil list ’ arose, to distinguish it from 
the statement of mihtar) and nav il charges ihe rev enue v otecl 
to meet the civ il list consisted ot the hereditary revenues of the 
crown and a part of the excise duties Certain ch inges and addi- 
tions were made in the souiccs of rev time thus appropriated 
between the reign of William and Mary and the accession of 
George III , when a different system was adopted (jcncrill) 
speaking, however, the sources of revenue remained as settled 
at the Revolution 

Anne had the same civil list estimated to produce an annual 
income of £700,000 During her reign a debt of £1,200,000 was 
ineurnd This del^t was paid by parliament and 
charged on the avil list itself George I enjoyed the Otorgei 
same revenue by parliamentary grant, in addition to 
an annual sum of £120,000 on the aggregate fund 
A debt of £1,000,000 was incurred and disi barged by pailiament 
in the same manner as Anne s debt liad lieen lo George II 
a civil list of £800,000 as a mmimum was granted, parliament 
undertaking to make up any deficiency if the sources of income 
appropriated to its service fell short of that sum Thus in 174O 
a debt of £456,000 was paid by parliament on the civil list 
On the accession of George III a change v.as made in the system 
of the civil list Hitherto the sources of revenue appropriated 
to the service of the avil list had been settled gjif 

the crown If these revenues exceeded the sum they * 

were computed to produce annually, the surplus went to the king 
George III , however, surrendered the life-interest in the heredi- 
tary revenues and the excise duties hitherto voted to defray 
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the civil list expenditure, and anv claim to a surplus for a fixed 
amount The King still retained other large sources of revenue 
which were not included in the civil list, and were free from the 
control of pxrhament The revenues from which the civil list 
had been defrayed were henceforward to be earned into, and 
made part of, the aggregate fund In their place a fixed civil 
list was granted — at first of per annum, to be increased 

to ^800,000 on the falling in oi certain annuities to mcmliers 
of the royal family hrom this £800,000 the king’s household 
and the honour and dignitv of the crown were to be supported, 
as well as the civil service offices, pensions and other charges 
still laid on the Iisl 

During the reign of (icorge III the c n il list pHj cd an import- 
ant part in the history of the struggle on the pirt of the king 
to establish the royal ascendant) I'rom the itvcnue apprt'pn- 
ated to Us service came a large portion of the money employed 
bv the king in creating pi ices and pensions for his supporters 
in pirliamcnt, ind, under the colour of the ro\ al bount) , hrib-'r) 
was practised on a large scale >.o limit was set to the amount 
applicable to the pensions cliargecl on the civil list, so long as the 
sum granted could meet the dem.xnd and theie was no prim iple 
on which till grant was regulated Secret pensions at the king s 
pleasure were paid out of it, and m evtrv way the independem e 
of parliament was rnenaeed , and thoi rn the more legitimate 
expenses of the rov il household were uimmished bv the king s 
pi nurious stv le of li\ ing, and though m \ charges not dirccth 
connected with the kings personal expe iditurc were removed, 
the amount was constantly exceeded, and applications were 
made from time to tune to parliament to pay off debts incurred , 
and thus opportunity was given for critii ism In 176Q a dtbt 
of £5n sii was paid off m arrears , and in spite of the demand 
for accounts and for an inquiry into the eiuse of the debt the 
mimstrv succeeded m securmg this vote without 
!aeMo/^‘ R*'a»ffuig such infoimation All attempts to investigate 
cMiiiat civil hst were succcssfullv resisted, though lord 
Chatham went so far as to declare himself convmced 
that the funds were expended m corrupting members of parlia- 
ment Again, m 1777, an application was made to parliament 
to piy off £618 ^40 of debts , and in view of the growing dis- 
content Lord North no longer dared to withhold accounts \ ct, 
m spite of strong opposition and free cntiasm, not only was the 
amount voted, but also a further £100,000 per annum, thus 
raising the av il list to an annual sum of £000,000 

In 1779, at 1 time when the expenditure of the countrv and 
the national debt had lieen enormously inca'eased bv the Ameri- 
can Waj, the general dissatisfaction found voice m parluunent, 
and the abuses of the cavil hst were ‘jpeciaJlv’’ singled out for 
attack Many petitions were presented to the House of Commons 
praying for its reduction and a motion was madi m tht House 
of lords in the sanu sense though it was rejected In 1780 
Burke brought foivv ird his scheme of economic reform, but his 
name was already associated with the growing desire to remedv 
the evils of the e iv il list bv the publication in 1760 of his pamphlet 
on “ I he Causes of the Present Discontent” In this scheme 
Burke freely animadverts on the profusion and abuse of the 
civil list, ( riticiEing the useless and obsolete offices and tlie 
offices performed by deputy In every department he discovers 
jobbery, waste and peculation His proposal was that the manv 
offices should be reduced and consolulated, that the pension 
list should be brought down to a fixed sum of £60,000 per annum 
and that pensions should lie conferred onlv to mward merit or 
fulfil real public chanty All pensions were to be paid at the 
exchequer He proposed also that the civil hst should he 
dividend into classes, an arrangement which later was earned 
into effect In 1780 Burke succeeded in bringing in his Establish- 
ment Bill , but though at first it met with considerable support 
and was even read a second time. Lord North’s government 
defeated it in committee The next vear the bill was again 
antroduced mto the House of Commons, and Pitt made his 
first speech m its favour The bill was, however, lost on the 
seoond reading 

In 1782 the Rockingliam mimstrv, pledged to economic 
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reform, came into power, and the Civil List Act 1782 was 
introduced anel earned with the express object of limiting the 
patronage and influence of ministers, or, in other 
words, the ascendancy of the crown over parliament Act 17S2 
Not only did the ict effect the abeilition of a 
numbci of useless offiees, but it also imposed restraints on the 
issue eif secret service money and m lelc provision for a more 
effectual supervision of the royal exjx'nditure As to the pensum 
hst, the annual amount was to be limited to £95 000 , no pension 
to anv one jxrson was to exceed £1200 ano all pensions were to 
be pile! al the exch.ejuer, thus putting a slop to the secret 
pensions pavable during pleaiiire Meireover, pensions were 
onlv to be bestowed in tlie w ly of roval bounty for persons in 
distress or as a rewiid for merit \nother verv imjxirtant 
change was ra dt 1' tins act ti e i im 1 list was divided into 
elas:ies, and i fixed amoimt was to In ippiopriated to each 
(lass Hie foUov.uig were the classes - 

I Pensions vnd allow net of Pn i''\ il 

1 l^aymcnt of saliiits of Innl rliana llor spi-l i r and itnlefs 

a SaUrit of mmisltih to fortien courts KsuUnt at llu s<uni 

4 Appro o“d bills of truiesmen, artietc'is aid laliourers foi anv 

aiti( k suppktd and woik doiu lor Hi M 91 st) s seivicv 

5 Menial suv ints ol the lionseliold 

O Pt nsion list 

7 Slim sol ill ofh< r pi i< ts pav ibl( out of the ci\ il list revr nurs 

8 Silanes and p< nsions of tn isuiei or commissioners of the 

tre isury and ol the chance Ilur ol the t'clic<)uer 

\ct debt was still the condition of the civil hst down to the 
end of tlk reign, in spite of the reforms established b\ the 
Rockingham mmistiy, and notwithstanding the removal from 
th hst ol many charges uneonneeteej with the kings personal 
expenses The debts discharged In piihament between 1782, 
the date of the passing of the ( i\i! 1 1st \ct, and the end of 
George IJI s icign, amounted to £2,300,000 In all, during 
his reign £3 398,061 of debt eiwing bv the mil list was paid off 

Willi tile regency the civil list was increased b\ £70,000 per 
annum, and a speaal giant of £100 000 was settled on the prince 
regent In 1816 the iinuoi amount was settled at £1,085 727, 
including the establishment of the king, now insane , thoigh 
the civil list was relieved from some annuities pavable to the 
royal family Nevertheless, the fund still continued charged 
with such cavil expenses as the sal ini s of judges ambassadors 
and officers of skate, and with pensions granted for public 
S' rx lexis Other reforms were made as rtgiros the definition 
of the several classes of expenditure while the expenses of the 
loval household were henceforth to be audited by a treasury 
official the auditoi of thi civil hst On the v cession of George 
1\' the civil hst freed from the expenses of the late king was 
settled at £S4e: 727 On W ilUam I\ coming to the throne a 
sum of £510,000 per annum was fixed for the service of the en il 
list Ihc king at the same tune surrendered all the sources of 
revenue enjoyed by his predeeessois apart from the civil hst, 
represented by the hercditarv revenues of Scotland- the lush 
(ivil list, the dioits ot the crown and aeliuii iltv , the 4J elutics, 
the West Indu duties, and othci casual revenues hitherto vested 
in the crown, and mdepeneknt of pailiameiit I he revenues 
of the duchv of Lancaster were still ictauivd by the crown 
In return for this surrend r md the diminished sum voted, 
the civil hst was relieved from all the charges relating rather 
to the CIV il gov ernment than to the support of the dignitv of the 
crown and the roval household The future expenditure w is 
div idcd mto fi\ 1. e lasst s, and a lixt d anmud sum w is appi ojii 1 ' U d 
to each class The pension hst was reduced to £75000 Iht 
king resisted in attempt on the part of the select committee to 
reduce tlie s.i!iries of the oflictrs of stati on the grounds that 
this touclied his prerogative and the mmistix of Earl Grev 
vielded to his remonstrance 

The civil list of Queen \ iclona was settled on the same prin- 
ciples as that of \V ilham I\ \ eonsidcrahle reduc- 
tion was made in the aggregate annual sum voted 
from £sio,ooo to £385000, and the pension list was civUJist 
separated from the ordinary civil list I he civil list 
proper was divided mto the following five classes, with a fixed 
sum appropriated to each — 
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Privy purse ;^6o,ooo 

Salaries of household i ^1,260 

Expenses of household 172,^00 

Royal bonntj , <!ec 1^,200 

Unappropriated 8,040 


In addition the queen might, on the advice of her ministers, 
grant pensions up to £1200 per annum, in accordance with a 
lesolution of the House of Commons of February 18th, 1834, 
“ to such persons as have just claims on the royal beneficence 
or who, by their personal serv ices to the ( rown, by the perform- 
ance of duties to the public, or b\ their useful discoveries in 
science and attainments in literature and art, have merited the 
gracious consideration of the sovereign and the gratitude of 
their country ” The service of these pensions increased the 
annual sum devoted to support the dignitv of the crown and the 
exp^ nscs of the house hold to about £409,000 The list of pensions 
must be laid before parliament within thirty davs of 20th June 
Thus tiic civil list was reduced in amount, and relieved from the 
very ch irges winch gave it its name as distinct from the state- 
ment of military end naval charges It now really only dealt 
with the support of the dignitv and honour of the crown and 
the roval household Ihe arrangement was most successful, 
and during the last three reigns there was no application to 
parliament for the discharge of debts incurred on the civil list 

The death of Queen Victoria rendered it neiessarv that 
a renewed prov ision should be made for the civ il list , and King 
Edwird VII, following former precedents, placed 
unreservedly at the disposal of pirliament his heredi- 
tary reyenues \ select committee of the House of 
Commons was appointed to consider the provisions of the cml 
list for the crown, and to report also on the question of grants 
for the honourable support ind maintenance of Her Majesty the 
Queen and the members of the roy il family Ihe committee in 
their conclusions were guided to a considerable extent by the 
actual ciyil list expenditure during the 1 ist ten years of the last 
reign, and made certain recommendations which, w ithout undue 
interference with the soyercign’s personal arrangements, tended 
towards increased efficiency and economv in the support of the 
sovereign s household and the honour and dignity of the crown 
( 3 n their icport was based the Civil 1 1st \(l 1901, which estab- 
lished the new civ il list The sy ste m th it the hereditary reyenues 
should as before be paid into the exchequer and be part of the 
consolidated fund was maintained The amount payable for 
the civil list was increased from £385,000 to £470,000 In the 
application of this sum the number of classes of expenditure 
to which separate amounts were to be appropriated was increased 
from fiv e to six The following v\ vs the new arrangement of 
classes — ist class, Iheir Majesties’ privy purse, £110,000, 
2nd class, salaries of His Majestv s household and retired allow- 
ances, £125,800 , 3rd class, expenses of His Majesty’s household, 
£195,000, 4th class, works (the interior repair and decoration 
of Buckingham Palace and Windsor Castle), £20,000 , 5th class, 
royal bounty, alms and special services, £13,200, 6th class, 
unappropriated, £8000 The sv stem relating to civ il list pensions, 
established by the Civil List Act 1837, continued to apply, but 
the pensions were not regarded as chargeable on the sum paid 
for the civil list The committee also advised that the mastership 
of the Buckhounds should not be continued , and the king, on 
the advice of his ministers, agreed to accept their recommenda- 
tion The maintenance of the royal hunt thus ceased to be a 
charge on the civil list The annuities of £20,000 to the prince 
of Wales, of £10,000 to the princess of Wales, and of £18,000 to 
His Majesty s three daughters, were not included in the civil 
list, though they were conferred by the same act Other grants 
made by special acts of parliament to members of the royal 
familv’^ wc rc also excluded from it , these were £6000 to the 
princess Christian of Schleswig-Holstein, £6000 to the pnneess 
Louise (duchess of \igyll), £25,000 to the duke of Connaught, 
£6000 to the duchess of Mbany, £6000 to the princess Beatrice 
(Henry of Battenberg), and £3000 to the duchess of Mecklenburg- 
Strelitz 

It may be interesting to comjvare with the British civil list the 
corresponding ligurts in othci countries These arc as follows, 


the figures being those, for convenience, of 1905 Spain, £280,000, 
exclusive of allowances to members of the royal family, Portugal, 
£97.333. m addition to £1333 to the quctn consort — total 
grant to the roval family, £116,700, Italy, £602,000, 
from which was deducted £16,000 for the children ol the ® 
deceased Prince \mcd«o, duke of Aosta, £16,000 to Prince ^ 

fommaso, duke of Genoa and £40,000 to yucen Marghenta , 
Belgium, £140,000 Netherlands, £50,000, with, in addition, 
£4000 for the ni untt n ince of the royal p daces Germany, £770,500 
(Krondotations Rente), the sovereign also possessing large private 
piopcrty {hnnifidetkommiss tmd SihatidlgitUr), the revenue from 
which contributed to the expenditure of the court and the members 
of the royd family Denmirk, £‘55,500, m addition to £6600 to 
the heir apparent , Norway, £38,8^8 Sweden, £72,700, Gicecc, 
£52,000, veliich included £4000 each fiom Great Britain, 1 ranee 
and Russia Austrii Hungary, £941,666, made up of £387,500 as 
emperor of Austria out ot the levenues of Austria, and £554,166 as 
king of Hung try out of the revenues of Hungary , Japan, £300,000 
Rumania, £47,000, m addition to revenues from certain crown lands , 
Sprvia, £48,000 Bulgari'i, £30,000, besides £30,000 foi maintenance 
of palaces, Ac Montenegro, £8300 Russia had no cud list, the 
sovereign having all the revenue from the crown domains (actual 
amount unknown, but supposed to amount to ovei £4,oof),ooo) , 
the president of the French Republic hid a siliry of £24,000 a 
year, with a further £24,000 for expenses and the president of the 
United States had a salary of $50,000 (from 1909, $75,000) 

CIVIL SERVICE, the generic name given to the aggregate of 
all the public servants, or paid civil administrators and elerks, 
of a state It is the machinery by which the executive, through 
the various xdmmistralions, carries on the central government 
of the countrv 

British Empire — The appointments to the civil service until 
the year 1855 were made by nomination, with an examination 
not sufficient to form an intellectual or even a physical test 
It was only after much consider ition and almost years of dis- 
cussion that the nomination svstem was abandoned Various 
commissions reported on the civil service, and orders in council 
were issued Finally m 1855 ^ qualifying examination of i 
stringent character was instituted, and m 1870 the pnmiple 
of open competition was adopted as a general rule On the 
report of the Playfair Commission (1876), an order in council 
was issued dividing the civil service into an upper and lower 
division The order in council directed that a lower division 
should be constituted, and men and boy clerks holding per- 
manent positions replaced the temporary assistants and writers 
The “ temporary ” assistant was not found to be advantageous 
to the service In December 1886 a new class of assistant 
clerks was formed to replace the men copyists In 1887 the 
Ridley Commission reported on the civil service establishment 
In 1890 two orders m council were issued based on the reports 
of the Ridley Commission, which sat from 1886 to 1890 The 
first order constituted what is now known as the second division 
of the civil service 1 he second order in council concerned the 
officers of the ist class, and provision was made for the possible 
promotion of the second division clerks to the first division after 
eight years’ service 

The whole system is under the administration of the civil 
service commissioners, and power is given to them, with the 
approval of the treasury, to prescribe the subjects of examina- 
tion, limits of age, &c Ihe age is fixed for compulsory retire- 
ment at sixty-five In exceptional cases a prolongation of five 
years is within the powers of the civil service commissioners. 
The examination for ist class clerkships la held concurrently 
with that of the civil service of India and Eastern cadetships 
in the colonial service Candidates can compete for all three 
or for two In addition to the intellectual test the candidate 
must fulfil the conditions of age (22 to 24), must present re- 
commendations as to character, and pass a medical examination 
This examination approximates closely to the university type 
of education Indeed, there is little chance of success except 
for candidates who have had a successful university career, 
and frequently, m addition, special preparation by a private 
teacher The subjects include the language and literature of 
England, France, Germany, Italy, ancient Greece and Rome, 
Sanskrit and Arabic, mathematics (pure and applied), natural 
science (chemistry, physics, zoology, &c ), history (Fnghsh, 
Greek, Roman and general modem), political economy and 
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economic history, mental and moral philosophy, Roman and 
English law and political science The candidate is obliged to 
reach a certain standard of knowledge m each subject before 
any marks at all are allowed him This rule was made to pievent 
success by mere cramming, and to ensure competent knowledge 
on the basis of real study 

The maximum scale of the salaries of clerks of Class I is as 
follows — 3rd class, £200 a year, increasing by £20 a year to 
£500 , 2nd class, £600, increasing by £21? a year to £800 , ist 
class, £850, increasing by £50 a year to £1000 Their pensions 
are fixed by the Superannuation Act 1859, 22 Vict c 26 — 

“lo T.ny person who shall hive s« rved ten years and upwards, 
and under clcvin years, an annual allowance of ten sixtieths of 
the annual salary and tmoluments of his olticc 

‘ For eleven years and under twelve years, an annual allowance 
of eleven sixtieths of such salat y and emoluments 

" And in like manner a further addition to the annual allow 
ance of one sixtu th in respict of each additional year of such servici , 
until the completion of a period of service of fortv years, when the 
annual allowance ot forty sixtieths may be granted , and no ad 
ditions sliall be made m respect of in\ service bevond forty years 

The “ordinary annual holidays allowed to olheers ’ (ist class) 
‘ shall not exceed thirty six week-days during each of their hrst 
ten years of service and forty eight week days thereafter Order 
in Couneil, r5th August 1890 

“ V ithin that maximum heads of departments have now as 
the y have hitherto had, an absolute discretion m fixing the annu il 
leav e 

Sick leave can be granted on full salary for not more th in six 
months, on half-salary for another six months 

1 he scale of salary for 2nd division clerks begins at £70 a year, 
increasing by £5 to £100 , then £100 a year, increasing by £7, 10s 
to £190 , and then £190 a year, increasing by £10 to £250 The 
highest IS £300 to £500 Advancement in the 2nd division to the 
higher ranks depends on merit, not seniority The ordinary 
annual holiday of the 2nd division clerks is 14 working days for 
the first five years, and 21 working days afterwards They can 
be allowed suk leave for six months on full pay and six months 
on half-pay Ihe subjects of their examination are (i) hand- 
writing and orthography, ini hiding copying Mb , (2) arithmetic , 

( 3) English composition , (4) precis, including indexing and digest 
of returns , (3) book-keeping and shorthand writing, (6) geo- 
graphy and English history , (7) I atm , (8) French , (9) Ger- 
man , (lo) elementary mathematics, (ii) inorganic chemistry 
with elements of physics Not more than four of the subjects 

(4) to (11) can be taken The candidate must be between the 
ages of 17 and 20 A certain number of the places in the 2nd 
division were reserved for the candid itcs from the boy clerks 
appointed under the old system The competition is severe, only 
about one out of every ten candidates being successful Candi- 
dates are allowed a c hoice of departments subject to the exigencies 
of the services 

Tlure is ilso a class of bov copyists who an almost entin.lv 
employed m I ondon, a lew in Dublin and Edinburgh, ami, vtiv 
seldom, in some provincial towns The subpets ot their ixamin ition 
are Ohligatoiy h ind writing and oithography, aiithimtu. and 
English composition Optional — (anv two ol the following) (i) 
topvmgMS (2) geography (i) Liiglish history (4) tr insl ition 
from one ot the following linguagis — 1 atm Ercnch or teiman 

(5) Euclid, bk 1 and 11 , md algtbia, up to and including simple 
Kjuitions, (o) nidiimnts of chiinistiy and jiIumcs Caudidatis 
must be belwetn the ages of 15 and 18 They hut no claims to 
superannuation or tomptnsition allowance Boy copyists aic not 
ictaincd after the age of 20 

Candidates for the civil service of India take the same ex- 
amination as for ist class clerkships Candidates successful in 
the examination must subsequently spend one year in England 
They receive for that year £150 if they elect to live at one of the 
universities or colleges approved by the secretary of state for 
India They are submitted to a final examination in the following 
subjects — Indian Penal Code and the Code of Criminal Procedure, 
the principal vernacular language of the province to which they 
are assigned, the Indian Evidence Act (these three subjects are 
compulsory), either Hindu and Mahommedan Law, or Sanskrit, 
Arabic or Persian, Burmese (for Burma only) A candidate may 
not take Arabic or Sanskrit both in the first examination and in 
the final They must also pass a thorough examination in riding 
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On reaching India their salary begins at 400 rupees a month 
They may take, as leave, one-fourth of the time on active 
service in periods strictly limited by regulation After 25 years 
service (of which 21 must be active service) they can retire on a 
pension of £iooo a year The unit of administration is the district 
At the head of the district is an executive officer called cither 
collector-magistrate or deputy-commissioner In most jjrovmces 
he is responsible to the commissioner, who corresponds dirMtlv 
with the provincial government Ihe Indian civilian after four 
years probation in both branches of the sirvice is called upon 
to elect whether he will enter the revenue or judicial department 
and this choice as i rule is held to be final for his future work 

CaadidatLs for tlic Indian Eorcsl S<rvice have to jiass a com 
pititivc examination, one of the compulsory subjects bung Gt rm m 
or French They hive ilso to pass a severe medical examination, 
isjitciillv m then powers of vision and hiaiing They must lie 
Ik twci n the ages of 18 md 22 Successful candidates are ncjuind 
to pass a time years course, with a finil ( xanimation, seven 
turns of th< course at an approve el school of foirstr^, the rest of 
the time receiving practical instruction m continental European 
forests On reaching Indii they st irt as assistant conservitors at 
jSo rupees a month Ihe highest salary, that of inspe ctor gene lal 
of forests, in the Indian Forest Service is 2by} rujieis i month 

The Indian Police Service is e nte red bv i competitive examm ition 
of very much the siine kind as for the forest service, except that 
speeiaf subjects such as Ccrinan md botany irc not included The 
candidates arc limited in age to ly md 21 They must pass i 
riding cxainm ition \ free passage out is given them Thev are 
allotted as probationers their wishes being consulted as far as 
jiossible cis to their piovinee A probationer receives 300 rupees 
i month \ district supt nntenelent can rise to I2<x> luptes a 
month, while there are a few posts with a salary 0/ jooo rupees a 
month in the police service The leave and jiension in both these 
elepartnv tits follow the generil rules for Indian sei vices 

The civil service also includes student mterprcterships for 
China, JajMn and Siam, and for the Ottoman dominions, Persia, 
(ireece and Moroeeo Both these classes of student intirpretirs 
art selected by open competition I heir object is to suppK the 
consular service in the abo\e named countries with persons 
having a thorough knowledge of the language of the country 
in vyhich they serve 

In the first CISC China, Japan, Ac tluv li irn their language in 
tin countiv itsilf, iiciiving /200 is jirob itioners Thin tluv be 
come assistants m i consul it( The highest post is that of consul 
general In tlu casi of student interpreters for the Ottoman do 
minions, Pt rsi i, Greece and Morocco, tlu suteessful candidates learn 
their languigis it Oxford lurkish is taught gialuitouslv , but 
IIkv pav the usu il f(<s foi otlur lingui„is Vt Oxford thi y receivi 
(200 a y f ar lor two years On Icav mg Oxfoid tlu y lx come assistants 
imd( i the embassy at Const intinojih tlu hgafions at Tiber in 
Vtiuns or MorcKCO, or at om of H H M consulates \s assistants 
they iiceue £joo i year Ihe consuls the higlusf jiost to yyhich 
tlu y e in leach, leeeive m the I iv int from £500 to £if)oo a year 
Ihe civil services of (ivlon Horn, Kong th< Stiaifs St ttlc nu nts, 
and flu Mai i\ Peninsula are supplied bv tlu Fasti rn cadetships 
Ihc limits ol age lot the iximmitioii are 18 and 24 The cadets 
arc i<(|uucd to learn tlu nifive language ol the eolonv or 
depciuUnev tovvhehthev are assigned In tlu e isi. of the Struts 
Setth mints and M ilav eadi ts tluv mav havi to !< arn Chinese tir 
Famil, as well is fhi nitive language The salaius irc jiissed 
cadi ts, rujKes per annum, giidually meriasmg until hrst class 

otlieers receive lioin 12,000 to 18000 rupees per annum They aie 
allow eel thicc numtlis v ii ition on full piy in two years, and leave 
of absence on liilljnv iftir six veais service or be fon th it if 
urgently needeel Ihey can ri tin for ill hi alth liter ten yeais yvith 
fifteen sixtieths of then anmi il sal iry (Jtherwisc they can add 
oni sixtieth of tlu 11 annual silirv to tluir pension for every 
idditional vcai s service up to thirty hvc years seivice 

In spite of the general rule of open competition, there are still 
a few departments where the system of uomtnation obtains, 
accompanied by a severe test of knowledge, either active or 
implied Such are the foreign office British Museum, and board 
of education 

Ihe employment of yyomcn m the civil service has been 
principally developed m the post office Women an employed 
m the post office as female clerks, counter clerks, telegraphists 
returners sorters and post-mistresses all ov er the United King- 
dom The board of agriculture the customs and the India office 
employ women The department of agriculture, the board of 
education generally, the local government board all to a certain 
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system of appointments as not merely the necessary and only 
safe bulwark to preserv e the results of their labours, but also as 
the most efficient means for bringing about other reforms 
Hence civil service reform is given a leading position m all 
programmes for tht reform of state and municipal governments 
1 his has undoubtedly been due, m the first instance, at least, to 
the success which attended the application of the merit system 
to the Federal service, municipal and state legislation following 
in the wake of the national civil service law In New \ ork an act 
similar to the Federal Civil Service Act was passed on the 4th 
of May 1883, and in 1894 the principles of the merit system 
were introduced by an amendment into the state constitution, 
and made applicable to cities and villages as well In Massa- 
chusetts an act was passed on the 3rd of June 1884 which in 
Its general features was based upon the Federal act and tht 
New York act Similar laws were passed in Illinois and \\ isconsin 
m 1895, and in New Jersev m 1908 , the laws provide for the 
adoption of the merit system in state and municipal govern- 
ment In New Orleans, La , and in Seattle, Wash , the merit 
system was introduced by an amendment to the city charter 
in 1896 The same result was accomplished by New Haven, 
Conn , m 1897, and by San Francisco, Cal , in 1899 ^till 
other cities the principles of the merit system have been enacted 
into law, in some cases applying to the entire service and m 
others to only a part of it 

The application of the merit system to state and municipal 
governments has proved successful wherever it has been given 
a fair trial ^ As experience has fostered public confidence m the 
sy stem, and at the same time shown those features of the law 
which are most vulnerable, and the best means for fortifying 
them, numerous and important improv ements upon the pioneer 
act applying to the Federal servue have been introduced in 
the more recent legislation This is particularly true of the acts 
now in force in New York (passed in 1899) and in Chicago 
1 he power of the commission to enforce these acts is materially 
greater than the power possessed bv the Federal commission 
In making investigations they are not confined to taking the 
testimony of voluntary witnesses, but may administer oaths, 
and compel testimony and the production of books and papers 
where necessary , and m taking action they are not confined 
to the making of a report of the findings in their investigations, 
but may themselves, m min\ cases, take final judicial action 
Further than this, the payment of salaries is made dependent 
upon the certificate of the commission that the appointments 
of the recipients were made m accordance with the civil servue 
law and rules Thus these commissions have absolute power 
to prevent irregular or illegal appointments by refractory 
appointing officers Their powers being so much greater than 
those of the national commission, their action can be much 
more drastic in most cases, and they can go more directly to the 
heart of an existing abuse, and apply more cjuickly and effectually 
the needed remedy 

Upon the termination of the Spanish -American War the 
necessity for the extension of the principles of the merit system 
to the new territories, the responsibility for whose government 
the lesults of this war had thrown upon the United States, was 
realized By the acts providing for civil government in Porto 
Rico (April 12th, 1900) and Hawaii (^pril 30th, 1900), the 
provisions of the Civil Service Act and Rules were applied to 
those islands Under this legislation the classification applies 
to all positions which are analogous to positions in the Federal 
service, those whuh correspond to positions in the municipal 
and state governments being considered as local in character, 
and not included in the classification 

On the 19th of September 1900 the United States Philippine 
Commission passed an act “ for the establishment and mainten- 
ance of an efficient and honest civil service m the Philippine 
Islands ” This act, in its general features, is based upon the 
national civil service law, but includes also a number of the 

‘ In the U S Ctvxl Service Commtsston’s Fifteenth Report, pp 489 
502, the “ growth of the civil service reform m states and cities is 
historically treated, briefly, but with some thoroughness 


stronger points to be found in the state and municipal law 
mentioned above Among these are the power given the civil 
service board to administer oaths, summon witnesses, and require 
the production of official records , and the power to stop pay- 
ment of salaries to persons illegally appointed Promotions are 
determined by competitive examinations, and are made through- 
out the service, as there are no excepted positions A just 
right of preference in local appointments is given to natives 
The president of the Philippine commission in introducing this 
bill said “ The purpose of the United ‘States government 
in these islands is to secure for the Filipino people as honest 
and as efficient a government as may be possible It is the 
hope of the commission to make it possible for one entering the 
lowest ranks to reach the highest, under a tenure based solely 
upon merit ” Judging by past experience it is believed that 
this law IS well adapted to accomplish the purpose above stated 

For fuller information upon the details ot the jiresent workings 
of the mciit system in the Fedcrvl service, le course should be had 
to the publications of the U S Civil Sciviec Commission, which are 
to be found m the public libraries in all the principal cities m the 
United States, or which maybe had free of charge upon application 
to the commission The Manual of J xamtnatwn'i, published semi 
annually, gives full infonnation as to the eharaetei of the examina 
tions helel by the commission, together with the schedule of dates 
and jilaces for the holding of those examinations The Annual 
Repotts of the commission contain full statistics of the results of its 
work, together with comprehensive statements as to the ehtliculties 
encou iteicd m enfoicing the law, and the means used to overcome 
them In the Fifteenth Report, pp 443 485, will be found a veiy 
valuible histone U compil ition from origmil sources, upon the 
“practice of the presidents in appointments and removils m the 
executive civil service, from 1789 to 1883 In the same report, 
pp 51 1 517, IS a somewhat comiireliensive bibhogiaphy of civil 
service m peiiodical hteratuie in the 19th ccntuiv, iirought down 
to the end of 1898 See also C R Fish, The Civil Service and tin 
Pationage (New \ork, kjo^) 

In most Kuropean countries the civil service is recruited on much 
the same lines as in the United Kingdom and the United States, 
that IS, cither by examination or by nomination ot by both In 
some case's the examination is jiiirtly competitive, in othei cases, 
IS m Fr inee, hoklt rs of univ ( rsitv dt gree s gc t speci il privih ges, such 
as being put at the held of thi list, 01 going up a certain number ot 
places 01, as m Geimany, many departmental posts arc filled by 
nomination, combined with the results of gi nei il examinations, 
either it school 01 university In the public itions of the United 
States Department of f iboiir ind Commeret for 1(>04-I905 will 
be found brief details of the systi ms adoptt d by the v irious foreign 
countries for appointing their eivil service employees 

CIVITA CASTELLANA (anc Falern, qv),'i town and episcopal 
see of the province of Rome, 45 m by rail from the city of Rome 
(the station is 5 m N Fi of the town) Population (1901) 526s 
Ihe cathedral of S Maria possesses a fine portico, erected in 
1210 bv Laurcntius Romanus, his son Jacobus and his grandson 
Cosmas, in the cosmatesepie style, with aneient columns and 
mosaic decorations the interior was modernized m the 18th 
century, but has some fragments of cosmatesque ornamentation 
Ihe citadel was erected bv Pope Alexander VI from the designs 
of Antonio da Sangallo the elder, and enlarged by Julius II 
and I eo X The lofty bridge by which the town is approac hed 
belongs to the i8th century Mount Soracte lies about 6 m 
to the south-east 

CIVITA VECCHIA, a seaport town and episcopal see of Italy, 
in the province of Rome, 50 m N W bv rail and 35 m diiect 
from the city of Rome Pop (1871) 8143, (1901) 17,589 It 
IS the ancient Centum Cellae, founded bv Trajan Interesting 
descriptions of it are given by Pliny the Younger (hpist vi 31) 
and Rutilius Namat 1 237 The modern harbour works rest 
on the ancient foundations, and near it the cemetery of detach- 
ments of the Classes Misenensts and Ravennas has been found 
{Corp I user Lat vol xi , Berlin, 1888, pp 3520 seq ) Remains 
of an aqueduct and other Roman buildings are preserved , the 
imperial family had a villa here Procopius mentions it in the 
6th century as a strong and populous place, but it was destroyed 
in 813 bv the Saracens I eo IV erected a new city for the 
inhabitants on the site where they had taken refuge, about 8 m 
N N E of Civita Vecchia towards the hills, near La Farnesina, 
where its nuns may still be seen , the city walls and some of 
the streets and buildings may be traced, and an inscription 
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(which must have stood over one of the city gates) recording 
Its foundation has been discovered It continued to exist under 
the name Cencelle as a feudal castle until the i5tii century 
In the meantime, however, the inhabitants returned to the old 
town by the shore in 889 and rebuilt it, giving it the name 
Cl vitas Vetus, the modern Civita Vecchia (see O Maructhi in 
Nuovo Bullettino dt archeologia crtsUana, vi , iqoo, p 195 seq ) 
In 1508 Pope Julius II began the construction of the castle 
from the designs of Bramante, Michelangelo being responsible 
for the addition of the central tower It is considered by Burck- 
hardt the finest building of its kind Pius IV added a convict 
prison Ihe arsenal was built by Alexander VI I and df signed 
by Bernini Civita Vecchia was the chief port of the Papal 
State and has still a considerable trade I here are cement 
factories m the town, and calcium carbide is an important article 
of export Ihe principal imports are coal, cattle for the home 
markets, and fire-bricks from the United Kingdom Three 
miles N E were the Aquae Taurt, warm springs, now known 
as Bagm della Ferrata considerable remains of the Roman 
baths are still preserved About i m W of these are other 
hot springs, those of the Ftconcella, also known in Roman times 

CLACKMANNAN, the county town of Clackmannanshire, 
Scotland Pop 1^05 It lies near the north bank of the Torth, 
2 m F of Alloa, with two stations on the North British railway 
Among the public buildings are the pirish church, the tower of 
which, standing on a commanding eminence, is a conspicuou> 
landmark Clackmannan Tower is now a picturesque rum, 
but at one time played an important part in Scottish history, 
and was the seat of a lineal descendant of the Bruce family 
after the failure of the male line Ihe old market cross still 
exists, and close to it stands the stone that gives the town its 
name (Gaelic, dach, stone , Manann, the name of the district) 
A large spinning-mill and coalpits lend a modern touch in 
singular contr ist with the quaint, old-world aspect of the place 
\bout I m to the b E is Kcnnet House, the seat of I ord Balfour 
of Burleigh, another member of the Bruce family 

CLACKMANNANSHIRE, the smallest countv m Scotland, 
bounded S W by the Forth, W bv Stirlingshire, N N E an(l 
N W by Perthshire, and E by Fifeshirc It has an area of 
35,160 acres, or about 55 sq m An elevated ridge starting on 
the west, runs through the middle of the countv, widening 
gradually till it reaches the eastern boundary, and skirling 
the alluvial or carsc lands in the valleys of the Forth and Devon 
Still farther to the N the Ochil hills form a picturesque feature 
m the landscape, having their generally verdant surface broken 
by bold projKting rocks and deeply indented ravines The 
principal summits are within the limits of the shire, among 
them Ben Clench (2363 ft) King’s Seat (2111 ft) Whitevvisp 
(2110 ft ) the Law (above Tillicoultry, 2094 ft ) and Blairdenon 
(2072 ft ), on the northern slope, in which the river Devon takes 
Its use Ihe riveis of importance are the Devon and the Black 
or South Devon The former, noted in the upper parts for its 
romantic scenery and its excellent trout-fishing, runs through the 
county near the base of the Ochils, and falls into the I'orth at 
the village of Cambus, after a winding course of 33 m , although 
as the crow flies its source is only 5J m distant The Black 
Devon, rising in the Cleish Hills, flows westwards in a direction 
nearly parallel to that of the Devon, and falls into the Forth 
near Clackmannan It supplies motive power to numbers of 
mills and collieries , and its whole course is over coal strata 
The Forth is navigable as far as it forms the boundary of the 
county, and ships of 500 tons burden run up as far as Alloa 
The only lake is Gartmorn, i m long by about J of a mile broad, 
which has been dammed m order to furnish water to Alloa and 
power to mills The Ochils are noted for the number of their 
glens Though these are mostly small, they are well wooded 
and picturesque, and those at Menstrie, \l\a, Tillicoultry and 
Dollar are particularly beautiful 

Geology — this county is divided geologically into two areas, the 
boundary line skirting the southern margin o£ the Ochils and running 
westwards from a point north of Dollar by Alva m the direction of 
Airthrey in btirlmgshirt Ihe northern portion forms part of the 


volcanic range of the Ochils which belongs to the Old Red Sandstone 
period, and consists ol a great siicctssion of livas — basalts and 
andesites — with intcie ilations of tulf ind agglomerate As the 
rocks dip gently towards the north an<l form the liigliest ground 
m the eounty they must reach i meat thickness They are pierced 
by small intrusive masses oi dioiit(, north of Tillieoullry House 
The will marktd feature running L and W along the southern 
bisi of tin Oeliils mdieatcs a Imc ot / lult or disloeation whuh 
abruptly' truneites the lower Old Red voleinie rocks and hnne,s 
down an important development of ( arhonih lOus striti occupvjiig 
the southern part of the county These lx long mainly to the Coal 
measures and comprise a munher of v Uu ihle coal seams which 
hive been extensively w 01 keel The Claekminnaii tu Id is the 
northern contmuvtion of the ''re it Lanarkshire b ism which extends 
northwards by Slain inn in I illcirk and the Tarron Ironworks to 
Mloa \long the eastern mar^^m between Cairnmuir and Bruce 
fielel the underlying Millstone tint, consisting m only of false 
1 ) deled sandstones, comes to the suiface ( lose to tlie river Devon 
oiith of Dollar the Vicars BruLe Limestone, which there m irks the 
top of the Caiboiiiferoiis I ime tone series, uses from brneath the 
Millstone Grit Tlie stiuctiire of the Clackmannan held is inti listing 
The stiata are iiringtej in yiulinal form, the higliest seams being 
found ne ir the Devon ironwoiks and the \ aic traversed bv a senes 
of par ille 1 e ast ami west f lults e ich with a downthrow to the south 
whtrebv the coals are rtpealeel and the field extended I>unng 
mining operations evidence has been obtained of the existence of 
a buried met channel, filled with boulder el ly and slratilud de 
posits along the course of the Devon which extends below tlie 
present SCI level and points to greatei clivation of the land m 
prt gliciil tunc An excelh nt < \ampl< of a dob rite dvke trending 
shghtlv north of west occurs in tin north part ot the eountv where 
it traverses the volcanic rocks of Lowii Old Red Sandstone age 

laduilries — The soil is gcncralh productive anti well culti- 
vated, though the greater pirt of the ckv itcd range whuh i 
interposed between the carse 1 inds on the 1 orth and the v lit 
of Devon at the base of the Ochils on the north consists of inferior 
soils, often lying upon an impervious tlav Oats are the chief 
crop, hut wheat and barlev are profitablv grown ‘^heep- 
farming is sueccssfullv pursued, the Othils afforelmg excellent 
pasturage, and < lUlc, pigs ind horses art also raistd Thtrt is 
a small tnrt of moorland m iht east, called the horcst, bounckd 
on Its northern margin by the Black Devon Iron-ore (haemi- 
titc), copptr, silver, lead, cobalt and arsenic have all been 
discov creel in small quantity in the Ochils between Alva and 
Dollar Ironstone — found either in beds, or m oblate balls 
embedded in slaty clav , and \ lelding from 25 to 30 of iron — 
IS mined for the Devon iron-works, near Clackmannan ( oal 
h IS been mined for a long period I he strata which e ompuse the 
field are varieties of sandstone shale, tire-clay and argillaecous 
ironstone There is a hea\\ continuous output of coal at the 
mines at Sauehu, Fishcross, ( oalsnaughton, Dtvonsidc Claek- 
mannan and other pits The spinning-mills at Alloa 1 illu oultrv 
and Alva are alwav s busv , Mloa yarns and fingering being w idclv 
famous The distilleries at Glenochil and Carsebridgc and the 
breweries in Alloa and Cambus do a large export business 
The minor trades include glass-blowing, pottcrv, coopicring, 
tanning, iron-founding, electrical apparatus making, ship- 
building and paper-making 

The North British railway serves the whole countv, while the 
C iledonian has access to Alloa 

Population and Government -The population was 33,140 
in 1891 and 32,029 in igoi, when 170 persons spoke Gaelic and 
English and one person Gaelic only The county unites with 
Kinross-shire in returning one member to parliament ( lack- 
mannan (pop 1505) is the county town, but Alloa (14,4^8), 
Alva (4624), and Filhcoultry (3338) take precedence m popula- 
tion and trade Menstrie (pop 898) near Alloa has a lai^e 
furniture factory and the great distillery of tilenochil lo the 
north-east of Alloa is the thriving mining village of Sauchic 
Clackmannan forms a sheriffdom with Stirling and Dumbarton 
shires, and a sheriff-substitute sits at Alloa Most of the schools 
in the shire art under school-board control, but there arc a 
few voluntary schools, besides an exceptionally well equipped 
technical school in Alloa and a well-known academy at Dollar 

See James Wallace, The Sheriffdom of Clackmannan a Sketch 
of its History (Edinburgh, 1890) D Bevendgt, Between the Othtls 
and the Forth (Edinburgh, 1888) John Crawford, Memorial'^ of 
illoa (1885) William Gibson, Reminiscent ts of Dollar, Tillicoi'ltiy 
(1882) 
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41 8 CLACTON-ON-SEA 

CLACTON-ON-SEA, a watenng-place m the Harwich parlia- 
mentary division of Essex, England , 71m FNE from London 
by a branch from Colchester of Uie Great Eastern railway , 
served also by steamers from London m the summer months 
Pop of urban district (1901) 7456 Clay cliffs of slight altitude 
nse from the sandy beach and face south-eastward In the 
neighbourhood, however, marshes fringe the shore The church 
of Great Clacton, at the village m inland, is Norman and 
later, and of considerable interest Clacton is provided with 
a pier, promenade and marine parade , and is the seat of various 
convalescent and other homes 

CLABEL, LEON (18155-1892), French novelist, was born at 
Montauban ( Tarn-et-Garonne) on the 15th of March 1835 
The son of an artisan, he studied law at Toulouse and became 
a solicitor’s clerk m Pans He made a reputation in a limited 
circle by his first book, Les Marlyn ridicules (1862), a novel for 
which Charles Baudelaire, whose literary disciple Cladel was, 
wrote a preface He then returned to his native district of 
Querey, where he produced a senes of pictures of peasant life m 
Eral le dompteur (1865), Le Nomme Qoiiael (1868) and other 
volumes Returning to Pans he published the two novels 
which are generally acknowledged as his best work, T e Bouscassie 
(i869)and La Fetevohve de Saint Bartholomee Porte-glatve{iST2) 
Une Maudtte (1876) was judged dangerous to the public morals 
and cost its author a month’s imprisonment Other works by 
Cladel are T es Va-nu-pteds (1873), a volume of short stones, 
N'a qu'un ceil (1882), Urbatm et ruraux (1884), Gueux de marque 
(1887), and the posthumous Jmve errante (iSg’j) He died at 
Sevres on the 20th of July 1892 

Ste La Vte de Lion Cladel (Pans, 1905), by his daughter Judith 
Claciil, cuiilaming ilso an article on Cladd hy Edmond I’jcird, a 
complete list ol his works, and of the cntical articles on his work 

CLAFLIN, HORACE BRIGHAM (1811-1885), Amencan 
mtrenant, was born in Milford, Massachusetts, on the 18th of 
December 1811 He was educated at Milford Academy, became 
a e’erk in his father’s store m Milford, and m 1851, with his 
brother Aaron and his brothcr-m-law Samuel Daniels, succeeded 
to his father’s business In 1832 the firm opened a branch store 
m Worcester, Miss , and m 1833 Horace B (Jaflin and Daniels 
secured the sole control of this establishment and restrit ted their 
dealings to dry goods In 1843 Claflin removed to New York 
City and became i member of the firm of Bulkley & Claflin, 
wholesale dry goods me n hants In 1851 and in 1864 the firm 
was reorganized, being designated in these respective years 
as ( laflin, Mellm & Company and H B Cliflm & Company 
Under Cl iflin s management the business increased so rapidlv 
that the sales for a time after 1865 probably exceeded those 
of my other mercantile house m the ■world Though the firm 
w IS temporarily emtiarrassed at the beginning of the Civil War, 
on account of its large business interests in the South, and during 
the financial panic of 1873, the promptness with which Mr 
Claflin met these crisis uid pud everv dollar of his liabilities 
greatly increased his reputation for business ability and mtegritv 
He died at Fordham, New York, on the 14th of November 1885 

CLAIRAULT (or Clairaut), ALEXIS CLAUDE (1713-1765), 
French mathematician, w is born on the 13th or 7th of May 1713, 
at Paris, where his father was a teacher of mathematics Under 
his father’s tuition he made sucli rapid progress m mathematical 
studies that in his thirteenth year he read before the Prench 
\cademy an account of the properties of four curves wh eh lie 
had then dtscovered When only sixteen he finished a treatise, 
Recherches sur les courbei, a double courbure, wliieh, on its publica- 
tion in 1731, piocured his admission into the Academy of 
Sciences, although even then he was below the legal age In 
1736, together with Pierre Loins Maupertuis, he took part m the 
expedition to I upland, which was undertaken for the purpose 
of estimating a degree of tlie meridian, and on his return he 
published his treatise Iheorte de la fiqure de la terre (1743) In 
this work he promulgated the theorem, known as “ Clairault s 
theorem,” which connects the gravity at points on the surface 
of a rotating ellipsoid with the compression and the centrifugal 
force at the equator (see Farth, Figure oi- ihe) He obtained 
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an mgenious approximate solution of the problem of the three 
bodies , m 1750 he gained the prize of the St Petersburg Academy 
for his essay Theorte de la lune , and m 1759 he calculated the 
perihebon of Halley’s comet He also detected singular solutions 
in differential equations of the first order, and of the second and 
higher degrees Clairault died at Pans, on the 17th of May 1765 

CLAIRON, LA (1723-1803), French actress, whose real name 
was Ciaire Joseph Hippolyte Leris, was born at (onde sur 
1 Escaut, Hamaut, on the 2Sth of January 1723, the natural 
daughter of an army sergeant In 1736 she made her first stage 
appearance at the Comddic Italicnne,m a small part inManvaux’s 
lie des esclaves After several years m the provinces she returned 
to Pans Her life, meanwhile, had been decidedly irregular, 
even if not to the degree indicated by the libellous pamphlet 
Htstmre de la demoiselle Cronel, dite Freltllon, aclnce de la Comedte 
de Rouen, eente par elle-meme (The Hague, 1746), or to be inferred 
from the dismgenuousncss of her own Memotres d' Hippolyte 
Clatron (1798), and she had great difficulty m obtaining an 
order to make her debut at the Comcdie Fran^aise Succeulmg, 
however, at last, she had the courage to select the title-role of 
Phedre (1743), and she obtained a veritable triumph During 
her twenty-two years at this theatre, dividing the honours 
with her rival Mile Dumesnil, she filled many of tho classical 
roles of tragedy, and created a great number of parts in the plaj s 
of Voltaire, Marmontel, baunn, de Belloy and others bhc 
retired m 1766, and trained pupils for the stage, among them 
Mile Raucourt Goldsmith called Mile Clairon “ the most perfect 
female figure I have ever seen on any stage {The Bee, znd No ) , 
and Garrick, while recognizing her unwillmgness or inability 
to make use of the mspu-ation of the instant, admitted that 
“ she has everything that art and a good understanding v/ith 
great natural spirit can give her ” 

CLAIBVAUX, a village of north-eastern France, m the depart- 
ment of Aube, 40 m F S h of Troyes on the f' astern railway to 
Belfort Clairvaux {Clara Vallis) is situated m the valley oi the 
Aubt on the eastern border of the horest of Clairvaux Its 
celebrity is due to the abbey founded m 1115 by bt Bernard, 
which l^eame the centre of the Cistercian order llie buildings 
(see Abbev) belong for the most part to the i8th century, but 
there is a large storehouse which dates from the 12th century 
Ihe abbey, suppressed at the Revolution, now serves as a prison, 
containing on an average 800 inmates, who are employed m 
agricultural and industrial occupations Clairvaux has iron- 
works of some importance 

CLAIRVOYANCE (Fr for “ clear-seeing ), a technical term in 
psvchical research, properly equivalent to lucidity, a super- 
normal power of obtaining knowledge in which no part is played 
by (a) the ordinary processes of sense-pcrc ( jition or {b) super- 
norm^ communication with other intelligences, mearnite or 
discarnate ihe word is also used, sometimes qualified by the 
word telepathic, to mean tlie power of gaming supernormal 
knowledge from the mintl of another (see Telepathy) It is 
further commonly used by sjnritualists to mean the power of 
sec ing spirit forms, or, more vaguelv, of discovering facts by some 
supernormal means 

Lucidity — Few experiments have been made to test the 
existence of this facultv Jf communications from discarnate 
minds are regarded as possible, there are no means of distinguish- 
m<^ facts obtained m this way from facts obtained by independent 
clairvoyance In practice no evidence has been obtained 
pomtmg to the possession by a discarnate spirit of Icnowledgc not 
possessed by any living person (see ilrniuM) As explanation of 
the few successful experiments m independent clairvoyance we 
have the choice of three explanations (i) lucidity , (2) telepathy 
from hving persons , ( 3) hy peraesthesia The second possibility 
was overl^ked m Richet’s diagram experiments , it cannot be 
assumed that a picture put into an envclojx and not consciously 
recalled has been in reality forgotten Similarly the clairvoyant 
diagnosis of diseases may depend on knowledge gamed tele- 
pathically from the patient, who may be subhmmally aware of 
diseased states of the body The most elaborate experiments are 
by Prof Richet with a hypnotized subject who succeeded 111 
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naming elve cardb out of sixly-tight But no precautions were 
taken against hyperaesthcsia further than enclosing the card in a 
second envelope There is a power possessed by a certam number 
of people, of naming a card drawn by them or held in the hand 
face downwards, so that there is no normal knowledge of its suit 
and number. Few thorough trials have been made , but it seems 
to point to some kind of hyperaesthcsia rather than to clair- 
voyance , in the Richet experiments even if the envelopes 
excluded hyperaesthcsia of touch on the part of the medium, 
there may have been subliminal knowledge on Prof Richcts 
part of the card which he put in the envelope The experience 
known as the dija vu has sometimes been explained as due to 
el urvoyance 

lelepathtc Clairvoyance —hot a discussion of this see Tfle- 
PATHY and CKvsrAL-GAZiNo It may be noted here that some 
curious relation seems to exist between apparently telepathic 
acquisition of knowledge and the arrival of a letter, newspaper, 
(!kc , from which the same knowledge could be directly gamed 
W^e are confronted with a similar problem in attempting an 
explanation of the power of mediums to state correctly facts 
relating to objects placed in their hands Of a somewhat 
(JifTercnt character is rctrocognition {q v ), where the knowledge in 
many cases, if telepathic, must be derived from a discarnate mind 

Clairvoyance, as a term of spiritualism, with its correlative 
clairaudtence , is the name given to the power of seeing and hearing 
discarnate spirits of dead relatives and others, with whom the 
living are said to be surrounded More vaguely it includes the 
power of gaming knowledge, cither through the spirit world or bv 
meins of psychometry {t c the supernormal acquisition of 
knowledge about owners of objects, writers of letters, &c ) 
borne evidence for these latter powers has been accumulated by 
the Society for Psychic vl Research, but m many cases the 
piecing together of normally acquired knowledge, together with 
shrewd guessing, suffices to explain the facts, especially where the 
investigator has had no special training for his task 

See Richct, rxpenmentelle Studien (i8oi) also in Proc S PR 
VI 66 Tor a criticism sec N Thomas, Thoutihi Tran^fneme, 
pp 44-48 I or Clciir\o>ance in general see F \\' 11 Myers, 
PcrsoiMhh , and in Proc S P R xi 334 ct si ij 1 or a criticism of the 
cviilenci sec Mis SKlgwick m /Voi SPR \n 30, 350 (\ \V 1 ; 

CLAMECY, a town of central hranre, capital of an arrondisse- 
rnent m the department of Ni^v re, at the confluence of the Yonne 
ind Beuvron and on the CiUial du Nivernais 46 m N N E of 
Nevers on the Paiis-Lyon railway Pop (1906) 4455 Its 
principal building is the church of St Martin, which dates chiefly 
from the 13th, 14th and isth centuries The tower and fayade 
are of the i6th century I he chevel, which is surrounded bv an 
lisle, IS rectangular — a feature found in few French churches 
Of the old castle of the counts of Nevers, vaulted cellars alone 
remain A church m the suburb of Bethlehem, dating from the 
12th and 13th centuries, now serves is part of in hotel Ihe 
public institutions include the sub-pn feeturc, tribunals of first 
instani e and of commerce and i communal college Among the 
industriil establishments are saw-mills, fulling-mills and flour- 
mills, tanneries and manufactories of boots and shoes and 
ehemu als , and there is consider ible trade m wine and cattle and 
m wood and charcoal, which is convey ed principally to P ins, by 
way of the Yonne 

In the early middle ages 1 1 imecy belonged to the abbey of St 
Julian at Auxerre , in the x ith centurv it passed to the counts of 
Nevers, one of whom, Herve, enfranchised the inhabitants in 
1213 After the capture of Jerusalem by Saladin in 118.S, I 
Clamecy became the seat of the bishops of Bethlehem, who till the 
Revolution resided m the hospital of Panthenor, beciueathed by 
William IV , count of Nevers On the coup d etal of 1851 an 
insurrection broke out m the town, and was n pressed by the new 
authorities with great seventy 

CLAN (Gaelic clann, 0 Ir eland, connected with Lat plania, 
shoot or scion, the ancient Gaelic or Goidelic substituting k for />), 
a group of people united by common blood, and usually settled in 
a common habitat The clan sy stem existed in Ireland and the 
Highlands of Scotland from early times In its strictest sense the 
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system was peculiar to those countries, but, m Us wider meaning 
of a group of kinsmen forming a self-governing community, the 
system as represented by the village community has been shown 
by Sir H Alaine and others to have existed at one time or 
another in all lands 

Before the use of surnames and elaborate written genealogies, 
a tribe m its definite sense w is called m Celtic a iualh, a word 
of wide affinities, from a root lu, to grow, to multiply, existing 
m all European languages When the tribal s\ stem began to 
be broken up by conejuest and by the rise of towns and of terri- 
torial government, the use of a common surname furnished a 
new bond for keeping up a connexion between kindred Ihe 
head of a tribe or smaller group of kindred selected some ancestor 
and railed hirtiself his L'a, grandson, or as it has been anglieued 
Ua Cottchobair (O Conor), f a Sudleabhain {O Sullivan) 
All his kindred adopted the same name, the chief using no 
fore-name however Ihe usual mode of distinguishing a person 
before the introduction of surnames was to name his father and 
grandfither, eg Owen, son of Dunal, son of Dermot Ihis 
naturallv led some to form their surnames with Mac, son, instead 
of Ua, grandson, e g MacCarihatgh, son of i artharb (Mae Carthv ), 
Mac Ruatdhrt, son of Ron (Maerorv ) Both methods have been 
followed m Ireland, but in Scotland Mac came to be txclusively 
Used The adoption of such genealogical surnames fostered the 
notion that all who bore the same surname were kinsmen, and 
hence the genealogical term clann, which properly means the 
descendants of some progenitor gradually beiame synonymous 
with tnath, tribe Like all purely genealogical terms, clann may 
be used in the limited sense of a particular tube governed liy a 
chief, or in that of many trilxs ilaiming descent from a common 
ancestor In the latter sense it was svnonvmous with itl, nol, 
seed eg Siol Alpine, a great elan which included the smaller 
clans of the Maegregors, Grants, Mackinrions, Macnabs, Maephics, 
Macquames and Macaulays 

The clan svstem m the most archaic fonn of which we have 
any definite information can be best studied m the Irish iualh, 
or tribe ^ This consisted of two classes (1) tribesmen, and 
(2) a miscellaneous class of slaves, crmunals, strangers and their 
descendants Ihe first class included tribesmen by blood m the 
male line, including all illegitunatc children acknowledged by 
their fathers, and tribesmen by adoption or sons of tribeswomen 
by strangers, foster-sons, men w ho hail done some signal scrv ice 
to the tribe, and lastly the descendants of the second ckiss after 
a certam number of generations Tach tuath had a chief lalltd 
a ng, king, a word cognate with the Gaihsh ng ? or rt\, the 
Latin leg-s or rt\, and the Old Norse rik-tr Ihe tribesmen 
formed a number of communities each of which, like the tribe 
itself, consisted of a head, ceanu pne, his kmsmen, slaves aid 
other retainers I his was the pne, or sept Lach of these 
occupied a ceitain part of the tribe-land, the arable part being 
cultivated under a svstem of eo-tillagi the pasture land co- 
gia/cd according to certain customs, and the wood, bog and 
mountains forming the marehland of the sept being the un- 
restricted common land of the sept Ihe sept w is in faet a 
village eommunitv 

What the sept was to the tribe, the homestead was to the sept 
Ihe head of a homestead was an aiie, a representative freeman 
capable of acting as a witness compurgator and bail These 
were verv^ imporUnt functions, especiallv when it is borne in 
mmd that tlae tnhil homestead was the home of manv of the 
kinsfolk of the head of the family .is well as of his own children 
Ihe descent of propertv being according to a gavcl-kind custom, 
it constantlv happened that when an ain died the share of his 
property which each member of his imn’cdiate family’- was en- 
titled to receiv e w is not sufficient to qualify him to be an atrt 
In this case the familv did not divide the inheritance hut 
remained together as a joint luid undiv idcd famiK , one of the 
members being elected chief of the family or household, and in 

^ Ihc followin' -leeount ol the Iribh clan system differs m sonic 
respeets from that in the article on Brehon t k\\«. {qi ) Imt it is 
retained here m view of the authoritv of the writer and the admitted 
obscurity of the whole subject (to / B ) 
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this capacity enjoyed the rights and privileges of xn aire Sir 
H S Maine directed attention to this kind of family as an 
important feature of the early institutions of all Indo-European 
nations Beside the “ joint and undivided family ” there was 
another kind of family which we might call “ the joint family ” 
This was a partnership composed of three or four members of a 
sept whose individual wealth was not sufficient to qualify each 
of them to be an aire, but whose joint wealth qualified one of the 
co-partners as head of the joint family to be one 

So long as there was abundance of land each family grazed 
Its cattle upon the tribe -land without restriction , unequal 
increase of wealth and growth of population naturally led to its 
limitation, each head of a homestead being entitled to graze 
an amount of stock in proportion to his wealth, the size of his 
homestead, and his acquired position Ihe arable land was no 
doubt applotted annually at first, gradually, howe\er, some 
of the richer families of the tribe succeeded in evading this 
exchange of allotments and converting part of the common land 
into an estate in scvralty Septs were at first colonies of the 
tribe which settled on the march-land , afterwards the conversion 
of part of the common land into an estate in sevralty enabled 
the family that acquired it to become the parent of a new sept 
Ihe sime process might, however, take place within a sept 
without dividing it , in other words, several members of the 
sept might hold part of the land of the sept as separate estate 
The possession of land m sevralty introduced an important 
distinction into the tribal system — it created an aristocracy 
An airc whose family held the same land for three generations 
was called a flailh, or lord, of which rank there were sever il 
grades according to their wealth m land and chattels Ihe ains 
whose wealth consisted in cattle only were called bo-aires, or 
cow-atres, of whom there were also sex oral grades, depending 
on their wealth in stock When a hd-aire had twice the wealth 
of the lowest class of /latth he might enclose pxrt of the land 
idjommg his house as a lawn , this was the first step towards 
his becoming a iiatth Ihe relations which subsisted between 
the flaiths and the bo-attes formed the most curious part of the 
Celtic tribal system, and throw a flood of light on the oiigm 
of the feudal system Fxcry tribesman without exception owed 
ceihitme to the ri^, or chief, that is, he was bound to become 
his cede, or vassal This consisted m p i) mg the rig a tribute 
m kind, for which the cede was entitled to receive a proportionate 
amount of stock without having to give any bond for their 
return, giving him service, e g in building his dun, or stronghold, 
reaping liis harvest, keeping his roads clean and in repair, killing 
wolves, and especially service in the field, and doing him homage 
three times while seated ev er> time he made his return of tribute 
Paying the '^calpe” to the Highland chiefs represented this 
kind of vassalage, a colpdach or heifer being in many cases the 
amount of food-rent paid by a free or saer cede A tribesman 
might, however, if he pleased, jiay a higher rent on receiving 
more stock together with certain other chattels for which no 
rent was chargeable In this case he entered into a contract, 
and was therefore a bond or daer cede No one need have 
accepted stock on these terms, nor could he do so without the 
consent of his sept, and he might free himself at any time from 
his obligation bv returning what he had received, and the rent 
due thereon 

What every one was bound to do to his fig, or chief, he might 
do voluntarily to the flatth of his sept, to any flailh of the tribe, 
or even to one of another tribe He might also become a bond 
ceile In either case he might renounce his ceileship by returning 
a greater or lesser amount of stock than what he had received 
according to the circumstances under which he terminated his 
vassalage In cases of disputed succession to the chiefship of a 
tribe the rival claimants were alwavs anxious to get as many 
as possible to become their vassals Hence the anxiety of minor 
chieftains, in later times m the Highlands of Scotland, to induce 
the clansmen to pay the “ ralpe ” where there happened to be a 
doubt as to who was entitled to be chief 

The effect of the custom of gavel-kind was to equalize the 
wealth of each and leave no one wealthy enough to be chief 


The “ joint and undivided family ” and the formation of “ joint 
families,” or gilds, was one way of obviating this lesult , another 
way was the custom of tanistrv Ihe headship of the tribe was 
practically confined to the members of one family , this was 
also the case with the headship of a sept Sometimes a son 
succeeded his father, but the rule was that the eldest and most 
capable member of the gedfine, that is, the relatives of the actual 
chief to the fifth degree,^ w^as selected during his lifetime to be 
his successor — generally the eldest surviving brother or son of 
the preceding chief The man selected as successor to a chief 
of a tribe, or chieftain of a sept, was called the tanist, and 
should be “ the most experienced, the most noble, the most 
wtalthv, the wisest, the most learned, the most truly popular, 
the most powerful to oppose, the most steadfast to sue for 
profits and (be sued) for losses ” In addition to these qualities 
he should be free from personal blemishes and deformities, and 
of fit age to lead his tribe or sept, as the case may be, to battle ^ 
So far as selecting the man of the gedpne who was supposed to 
possess all those qualities, the office of chief of a tribe or chieftain 
of a sept was elective, but as the gedpne was represented by four 
persons, together with the chief or ehieftain, the election was 
practically confined to one of the four In older to suppoit 
the dignity of the chief or chieftain a certain portion of the tribe 
or sept land was attached as an apanage to the ofliee , this land, 
with the duns or fortified residences upon it, went to the suc- 
cessor, but a chief s own property might lie gavelled This 
custom of tanistrv applied at first probably to the selection of 
the successors of a rig, but was gradually so extended that even 
a bo-aire had a tanist 

A sept might have only one fiaidt or lord, connected with 
It, or might have sex oral It sometimes happened, however, 
that a sept might be so broken and redueed as not to have even 
one man qualified to rank as a iladh Ihe rank of a fluith 
depended upon the number of his cetlti, that is, upon his wealth 
The iiatth of a sept, and the highest when there was more th m 
one, was ceann pne, or head of the sept, or as he was usuallv 
called in Scotland, the chieftain He was also called the flailh 
getlflne, or head of the gedptn, that is, the kinsmen to the fifth 
degree from among whom should be chosen the tanist, and who, 
according to the custom of gavel-kmd, were the immediate heirs 
who received the personal property and were answerable for the 
liabilities of the sept The flaiths of the different septs were the 
vassals of the tig, or chief of the tribe, and performed certain 
functions which were no doubt at first individual, but m time 
became the hereditaiy right of the sept One of those was the 
office of maer, or steward of the chief’s rents, Ac , ® and anothei 
that of aire tuni, leading aire, or taoisah, a word cognate with 
the Latin duc-s or dux, and Anglo-Saxon here-/og, leader of the 
“ here,” or army The taoisech was leader of the tribe in battle 
in later times the term seems to have been extended to several 
offices of rank Ihe cadet of a Highland clan was always called 
the taoisech, which has been translated captain , after the 
conquest of Wales the same term, tywv^atig, was used for a ruling 
prince Slavery was very common m Ireland and Scotland, 

* Ilu txplin ition h« u gutn of gciZ/iwc is chffiunt from that givm 
m the introduction to the third volumt of the Aucient Latvs of 
Ireland, which was followed by Sir 11 S Maim, m his account of it 
m Ills Latlv History of Institutions, and which the jircscnt writer 
belie vts to be erromous 

^ It should also be mcntiomd that illegitimacy was not a bxr 
The issue of “ handfast ’ marriages in Scotland weie eligible to bi 
chiefs, and even sometimes claimed under feudal law 

• This office IS of considerable importance m connexion with eail\ 
Scottish history In the Irish annals the rtg, or chief of a great trilx 
{mor tuath), such as of Ross, Moray, Man, Buchan, Ac , is called a 
mor maer, or great maer Sometimes the same person is called king 
also m these annals thus hindlaec, or Finlay, son of Ituadhri, the 
father of Shakespeare’s Macbeth, is called king of Moray in the 
Annals of Ulster, and mor maer m the Annals of Ttghernach Ihe 
term is never found in Scottish charters, but it occurs m the Book 
of the Abbey of Deir m Buchan, now in the libraiy of the universitv 
of Cambridge The Scotic kings and their successors obviouslv 
regarded the chiefs of the greit tribes 111 question mirdy as their 
maers, while their tiibesmen only knew them as kings hrom these 
“ mor maerships, ’ which coriesponded with the ancient mor tuatha, 
came most, if not all, the ancient Scottish earldoms 
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m the former slaves constituted a common element in the 
stipends or gifts which the higher kings gave their vassal sub- 
regidt Female slaves, who were employed in the houses of 
chiefs and flaiths in grinding meal with the hand-mill or quern, 
and m other domestic work, must have been very common, for 
the unit or standard for estimating the wealth of a bo-aire, blood- 
fines, &c , was called a cumhal, the value of which was three 
cows, but which literally meant a female slave The descendants 
of those slaves, prisoners of war, forfeited hostages, refugees 
from other tribes, broken tribesmen, &c , gathered round the 
residence of the >ig and jlaiihs, or squatted upon their march- 
lands, forming a motley band of retainers which made a consider- 
able element m the popuUtion, and one of the chief sources of 
the wealth of chiefs and flatths The other principal source of 
their income was the food-rent paid by cities, and especially 
by the daer or bond leiles, who were hence called hiathaihs, 
from btad, food A flailh, but not a ttg, might, if he liked, go to 
the house of his ciile and consume his food-rent m the house of 
the latter 

Lnder the influence of feudal ideas and the growth of the 
modern views as to ownership of lind, the chiefs and other 
lords of el ms claimed in modern times the right of bestowing 
the tribe -hnd as tiircrei, instc id of stock, and receiving rent not 
for cattle and other chattels as in former times, but proportionate 
to the extent of land given to them The tunrcc-\a.nA seems to 
have been at first given upon the same terms as /nrerre-stoek, 
but graduall) a system of short Icises grew up, sometimes, 
too. It was given on morlgige In the Highlands of beotlancl 
ciiU:> who received iurcrei land were called “ taksmen ” On the 
death of the chief or lord, his successor either bestowed the 
hnd upon the same person or gave it to some other relative 
In this way in each generation new f irnilics came into possession 
of 1 ind, ind others sank into the mass of mere tribesmen Some- 
times a “ taksnun ” succeeded m aceiuiring his hnd in pcrpctuitj , 
by gift, marriage or purchase, or even by the “ strong hand ” 
Ihe universal prevalence of exchangeable allotments, or the 
rundalc system, shows that down to even comparatively modem 
times some of the hnd wis still recognized as the property of 
the tribe, tnd was cultivated in vilhge communities 

Ihe chief governed the elan bv the aid of a council called 
the sabaid {sab, a prop), but the chief exercised much power, 
especnllv over the miscellaneous body of non tribesmen who 
lived on his own estate This power seems to hive extended 
to life and death Several of the perhips, all heads of 

septs, also possessed somewhat extensive powers of the same 
kind 

Ihe Celtic dress, at least in the middle ages, consisted of a 
kind of shirt reaching to i little below the knees e died a hitti, 
a jacket called an titai, and a gaimcnt cilled a brat, consisting 
of a single piece of cloth Ihis was apparently the garb of the 
aires, who appear to have been further distinguished by the 
number of colours m their dress, for we are told thxt while a 
slave had clothes of one colour, a reg tuatha, or chief of a tribe, 
had five, and an ollainh and a superior king six Ihc breeches 
was ilso known, and cloaks with a cowl or hood, which buttoned 
up tight m front The letut is the modern kilt, and the Inat the 
plaid, so that the dress of the Irish and Welsh in former times 
was the same as that of the Scottish Highlander 

By the abolition of the heritable jurisdiction of the Highland 
chiefs, ind the general disirmiment of the clans by the icts 
passed m 17^7 after the rebellion of 1745, the <lan svstem w is 
practically broken up, though its influence still lingers in the 
more remote districts An act w is also passed in 1747 for- 
bidding the use of the Highl.ind girb, but the injustice and 
impolicy of such a livv being generally felt it was afterwards 
rejie ded (W K s ) 

CLANRICARDE, ULICK DE BURGH (Boorke or Burkf), 
isr Earl of (d 1544), styled MacWilliam, and Nc-gan or Na- 
gCeann {t e “of the lleids,” “having made a mount of the 
heads of men slam in battle which he covered up with earth ’ ), 
was the son of Richard or Rickard de Burgh, lord of Clannearde, 
by a daughter of Madden of Portumna, and grandson of I lick de 
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Burgh, lord of Clannearde (1467-1487), the collateral heir male of 
the earls of L Ister On the death of the last earl m 1333, his only 
child Elizabeth had married Lionel, duke of Clan nee, and the 
earldom became merged m the crown, m consequence of which 
the de Burghs abjured English laws and sovereignty, and chose 
for their chiefs the sons of Sir William, the “ Reel ” earl of 
Ulster’s brother, the elder William taking the title of MacW illiam 
Eighter (Uachtar, t e Upper), and bee oming the ancestor of the 
earls of Clannearde, and his brother Sir Edmond that of Mac- 
William Oughtcr (Ochtar, i e I ower), and founding the family 
of the earls of Mayo In 1361 the duke of C larcnce was sent ov t r 
as lord-lieutenant to Ireland to enforce his claims as husband of 
the heir general, but failed, and the chiefs of the dc Burghs 
maintained their independence of English sovereignty for several 
generations Ulick de Burgh succeeded to the headship of his 
clan, exercised a (juasi-royal authority and held vast estates m 
county Gilway , in ( onnaught, including I oughry,Dunkellin, Kil- 
t irtan (Hilltaright) and Athcnry , as well as ( lare and Leitrim 
In March 1341, howevi r, he wrote to Henry VIII , lamenting the 
degeneracy of his fainiKq “ which hive been brought to Irish and 
disobedient rule by reason of marriage and nurscing with those 
Irish, sometime rebels, neir adjoining to me,’ and placing 
himself and his estates m the king s hands 1 he same y car he was 
present at Dublin, when the act was passed making Henrv \ IH 
king of Ireland In 1543, m company with other Irish chiefs, he 
visited the king at Greenwich, m ide full submission, undertook to 
introduce English manners and abandon Irish names, received a 
regrant of the greater part of his estates with the addition of 
other lands, was confirmed m the ciptainship ind rule of Clanri- 
earde,and was created on the ist of Julv 1543 earl of Clinricarde 
and baron of Dunkellm in the peerage of Irelaml, with unusual 
ceremony “ 1 he making of MeW illiam earl of C lanncardc 
made all the country during his time quiet and obedient, ’ states 
Lord Chareellor Cusake in his review of the state of Ireland in 
11533 ' He did not live long, however, to enjov his new English 
dignities, but died shorlK after retunnng to Ireland about March 
1541 lie IS called In the annalist of Loch Ce ‘ a haughty and 
proud lord, ’ who reduced manv under his v oke, and bv the Four 
Masters the most illustrious of the I nglish in Connaught ’’ 
Clannearde married (1) Grany or Grace, daughter of Mulrone 
0 Carroll, “ prince of Llv , ’ by whom he had Richard or Rickard 
“the Saxon,’ who succeeded him as end earl of Clannearde 
(grandfather of the 4th c irl, whose son became marquess of 
Clinncircle), this alli inre being the only one declared v ilid 
After parting with his first wife he married (2) Honora, sister 
of Ulick dc Burgh, from whom he also jurted He married 
(3) Miry Lynch, by whom he hid John, who claimed the 
earldom m 1368 Other sons, recording to Burkes Pm age ^ 
were Thomas the Athlete,” shot in 1343, Redmond ‘of the 
Broom ” (d 1395), and Edmund (d 1597) 

St.calso •!» tciL of hilatidl y thi Foiu Mubttts (td 1 )> O Conmllan 
1840) p 132 note, iiul reiqn ol Htm> \ ill Innals of loch Ce 
(Reritm But Medii leu ^uiploK'') (54) (1871) Hi<:t Mim of the 
e 7 /li itii’c, by J O Donoghut (iSfio), pp i sq Inland unde t the 

ludots by R Bagwill, \ol 1 State P(if>us, Inland, Larew MSS 
and Giirdmrs Lettus and Papus of Httirv \lll Cotton MSS 
Brit Mus, Iitus B XI f 388 (P C X ) 

CLANRICARDE, ULICK DE BURGH (Boirke or Blrkf), 
Marqless of (1604-1637 or 1638), son of Richard, 4th carl of 
Clannearde, created in 1028 earl of St Albans, and of Fi >necs, 
daughter and heir of Sir Francis Walsingham, and widow of Sir 
Philip Sidney and of Robert Dev ereux, earl of I ssex, was born in 
1604 He was summoni d to the House of Lords as I ord Burgh in 
1628, and succeeded his father is 5th carl in 1635 He sat in the 
Short Parliament of 1640 and attendi d ( hirlcs I m the Scottish 
expedition On the outbieak of the Irish rebellion ( lanncarde 
hid powerful inducements for joining the Irish- tlu ancient 
greatness md independence of his familv , his devotion to the 
Roman Cathohe Church, and strongest of ill, the ungrateful 
treatment meted out by Charles I and M entworth to his fUher, 
one of Elizabeth’s most stanch adherents m li eland, whose hnds 
were appropriated by the crown and w hose death, it w is popularly 
' Cal of State Pap , Cnteto 1/SS 1515-1 ‘;74,p 246 
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asserted^ was hastened bv the harshness of the lord lieutenant 
Ne vertlieless at the crisis his loyaltv never wavered Alone of the 
Irish Roman Catholic nobility to declare for the king^ he returned 
to Ireland, took up his residence at Portumna, kept Galway, of 
which he wf4S governor, neutral, and took measures for the 
defence of the county and for the relief of the Protestants, 
making “ his house and towns a refuge, na> , even a hospital for 
the distressed English ” ^ In 1643 he was one of tire com- 
missioners appomted by the king to confer >Mth the Irish con- 
federates, and ui^ed the wisdom of a cessation of hostilities m a 
document which he publicly distributed He was appomted 
commander of the English forces in Connaught m 1644, and in 
1646 was created a marxjuess and a pnvy councillor He sup- 
ported the same year the treaty between Charles I and the 
confederates, and endeavoured after its failure to persuade 
Preston, the general of the Irish, to agree to a peace , but the 
latter, bemg advised by Rmuccini, the papal nuncio, refused in 
December Together with Ormonde, (lanricarde opposed the 
nuncio’s policy , and the royalist mliabitants of Galway 
having through the latter’s influence rejected the cessation of 
hostilities, arranged with Lord Inchiqum in 1648,116 besieged the 
town ind compelled its acquiescence In 1649 he reduced Sligo 
On Ormonde’s departure m December 1650 Clanrtcarde was 
ippointed dt puty lord lieutcn int, but he was not trusted by the 
Roman Catholics, and was unable to stem the tide of the parlia- 
mentary successes In 1651 he opposed the offer of Charles, duke 
of Lorraine, to supply money and aid on condition of bemg 
acknowledged “ Protector ’ of the kingdom In May 1652 
Galway surrendered to the parliament, and m June Clannearde 
signed articles with the parliamentary commissioners which 
allowed his departure from Ireland In August he was excepted 
from pardon for life and estate, but by permits, renewed from 
time to time by the council, he was enabled to remain in England 
for the rest of his life and m 1653 >ear Wiis settled upon 

him by the council of state in consideration of the prottttion 
which he had given to the Protestants in Ireland at the tune of 
the rebellion He died at Somerhill in Kent in 16^7 or 1658 and 
was buried at Tunbridge 

The “ great carl, ’ as he was called, supjiorted Ormonde in his 
desire to unite the Inglish royalists wi h the more moderate 
Roman Catholics on the bisis of religious toleration under the 
authority of the sovereign, against the papal scheme adv ocated by 
Rmuccini, and m opposition to the parliamentary' and Puritan 
policy By the author of the Aphorii>mical Dticmiery, who 
represents the opinion of the n xtive Irish, he is denounced as the 
“masterpiece of the treasonable fiction,” ‘ a foe to his king, 
nation and religion,” and by the duke of Lorraine as “ a traitor 
and a base fellow ’ , but there is no reason to doubt Clarendon’s 
opinion of him as “ a person of unquestionable fidelity and 
of the most eminc nt constanc y to the Roman Catholic religion of 
any man m the three kingdoms, or tlie verdict of Hallam, who 
describes him “ as perhaps the most unsullied character in the 
annals of Irehnd ’ 

He married Lady Anne Compton, d lughter of ^^llllam 
Compton, ist earl of Northampton, but had issue only one 
diLightir On his death, accordingly, the mirquessale and the 
English peerages became extinct, tlv Irish titles reverting to his 
cousin Richarci, 6th carl, grandson of the 3rd earl of Clannearde 
Henry, the r 2th earl (1742-1797), was again created a marquess in 
1789, but the marquessate expired at his death without issue, the 
earldom going to his brother In 1825 the 14th earl (1802-1874) 
was c reated a marquess , he w is ambassador at St Petersburg, 
and liter postmaster-general and lord privy seal, and married 
George Canning’s daughter His son (b 1832), who achieved 
notoriety in the Irish land agitation, succeecled him as 2nd 
marquess 

Uiui locRAPHY — ScL the article “ Burgh, Ulick <le, in the Dtct 
of Nat li ographv, and authorities tliero given Htst of the Irish 
Confederation, by R BcUmgs, cd by J T Gilbert (18S2) Aphoris 
mxcal Discovery (Irish Archaeological Society, 1879) Memoirs of 
the Marquis of Clannearde (1722, repr 1744) Memoirs of Ulick, 

^ Hist MSS Comm MSS of Call of Lgmont,i 223 


Marquis of Clannearde, by John, iitb earl (1757) Life of Ormonde, 
by r taitt (1851), S R Gardiner a Hist of the Civil \\>ar and 
of the Commonwealth Thomason Traits (Bnt Mus ) E 371 (ii) 
456 (10) , Cal of State Papers, Irish, esp Introd 1633- 1647 anil 
Domestic , Htst MSS Comm , MSS of Marq of Ormond and Lari 
of Lgmont (P C Y ) 

CLANVOWE, SIR THOMAS, the name of an English poet first 
mentioned m the history of English literature by F S Ellis in 
1896, when, in editing the text of The Book of Cupid, God of Love, 
or The Cuckoo and the Nightingale, for the Kelmscott Press, he 
stated that Professor Skeat had discovered that at the end of the 
best of the MSS the author was called Clanvowe In 1897 this 
information was confirmed and expanded by Piofessor Skeat in 
the supplementary volume of his Clarendon Press Chaucer (1894- 
1897) The beautiful romance of The Cuikoo and the Nightingale 
was published by Thynne in 1532, and was attributed by him, and 
by successive editors down to the days of Henry Bradshaw, to 
Chaucer It was due to this error that for three centuries 
Chaucer was supposcol to be identified with the manor of Wood- 
stock, and even painted, in fanciful pictures, as lying 

“ Uncltr a maple that is lair and gricn, 

Before the chamber window of the Queen 
At VVodfestock, upon the grce.ie lea ' 

But this queen could onK he Joan of N ivirre, who arrived 
in 1403, three years after Chaucers death, and it is to the 
soring of thit tear tint Professor Skeat attributes the composi- 
tion of the jioem Sir Ihomas Cl invowc was of a Herefordshire 
family, settled near Wigmon He w ,s a prominent figure m the 
(.ourts of Richard II and Ilinrv IV'^ , and is sud to hive been a 
friend of Pnncc Hal He was one of those who hid begun to 
me 11 of Lollarch , and dnnk the g ill of heresy He was one of the 
twenty-five knights yvho aeeonip inied John Beaufort (son of 
John of Gaunt) to Barbary m 1 390 

1 he d itc of his birth is unknown, and his name is 1 ist mentioned 
in 1404 Ihc histone anfl litcraiy importance of The Cuckoo and, 
the Nighttngale is grt it It is the work of a pot t who had studied 
the prosod) of Chiucer with more intelligent care than either 
Occleve or I )dgatt, and who therefore forms in important link 
between the i jthand i5lh centimes in English poetry Cl invowe 
writes with a surprising dtlieaev and syvcctncss, in a five-line 
measure almost pctuliir to liimself Pioftssor Skeat points out ii 
unique characteristic of (lanvowc’s \ersificition, nimely, ttie 
unprecedented freedom with which he employs the suffix of the 
final -e, and rather av oids than seeks elision 7 he C utkoo and the 
Nightingale was imitated bv Milton m his sonnet to the Nightin- 
gale, and was reyvntten in modem F nghsh by Wordsworth It is 
a poem of so mu(h mdiyidu il beauty, tint yve must regret the 
apparent loss of every thing i Ise written hv a poet of such unusual 
talent 

S<'< aEo a critic il edition of the lioha of Citpide by Dr 
Vollnur (Bcilm, i8(j8) (L G) 

CLAPAR&DE, JEAN LOUIS REN£ ANTOINE £D0UARD 

(1832-1870), Syviss naturalist, was born at Geneva on the 24Lh of 
April 1832 He belonged to a French family, some members of 
which had taken refuge in th it ( ity after the revocation of the 
E bet of Nantes In 1852 he began to study medicine and natural 
science at Berlin, where he wais greatly influenced by J Muller 
and C G Ehrenberg, the former being at that period eng iged m 
his important reseanhes on the Echmoderms In 1835 he 
accompanied Muller to Norway, and there spent two months on a 
desolate reef that he might obtain satisfactory observations 
The latter part of his stay at Berlin he devoted, along with J 
Lachmann, to the stud) of the Infusoria and Rhizopods In 1857 
he obtained the degree of doctor, and m 1862 he was cliosen 
professor of comparative anatomy at Geneva In 1859 he 
visited England, and m company with W B Carpenter made a 
voyage to the Hebrides , and in 1863 he spent some months m the 
Bay of Biscay On the appearance of Darwin’s work on the 
Origin of Species, he adopted his theories and published a 
valuable senes of articles on the subject in the Revue Germanique 
(1861) During 1865 and 1866 Ul-hioalth rendered him ineapable 
of work, and he determined to pass the winter of 1866-1867 in 
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Naples 1 he change of climate produced some amelioration, and 
his energy was attested by two elaborate volumes on the 
Annelidae of the gulf He again visited Naples with advantage 
in 1868 , but m 1870, instead of recovering as before, he grew 
worse, and on the 3rst of May he died at Siena on his way home 
His Recherche^ stir la structure des anneltdes sidentatres were 
published posthumousi> in 1873 

CLAPPERTON, HUGH (1788-1827), Scottish traveller in West 
Central Africa, was born in 1788 at Annan, Dumfriesshire, where 
his father was a surgt on He gained some knowledge of practii al 
mathematics and navigation, and at thirteen was apprenticed on 
board a vessel which traded between I iverpool and North 
America After having made several voyages across the Atlantic 
he was impressed for the navy, in which he soon rose to the rank 
of midshipman During the Napoleonic wais he saw a good deal 
of actn c service, and at the storming of Port Louis, Mauritius, in 
Novtmbcr 1810, he was first m the breach and hauled down the 
French 11 ig In 1814 he went Canada, wts promoted to the 
rank of lieutenant, and to the command of a schooner on the 
Canadian lakes In 1817, when the flotilla on the lakes was 
dismantled, he returned home on half-pav 

In 1820 (lapperton removed to hdmburgh, where he made 
the aequaintanf e of Walter Oudney, M D , who arousi d m him an 
interest m African travel I leut G F I yon, R N , ha\ mg 
returned from an unsuccessful attempt to reach Hornu from 
Tripoli, the British government determined on a second expedi- 
tion to that country Dr Oudney was appointid b> lord 
Bathurst, then coloniil sec retar)', to proceed to Bornu as consul 
with the object of promoting trade, and (lapperton and Major 
Dixon Denham {qv) were added to the part) Prom Tripoli, 
earl) m 1822, they set out southward to Mur/uk, and from this 
point L lapperton and Oudnev \ isitcd the Ghat oasis Kuka, the 
capital of Bornu, was reached in P^ebruary 1823, md Lake ( had 
seen for the first time bv Luropeans At Bornu the traxelleis 
weie well received bv the sultan, and after remaining in the 
countr\ till till I jth of December thev again set out for tiie 
purpose of exploring the course of the Niger At Murmur, on the 
roid to Kano, Oudne\ died (Januirv 1824) Clapperton con- 
tinued his journev alone through Kano to Sokoto, the capital of 
the Fula empirt , where by order of Sultan Bello he was obhgtd to 
stop, though the Niger was onlv five days’ joumev to the west 
W^irn out with his trav'el h^ returned bv wav of Zaria and 
kitscna to Kuka, where he again met Dtnham llie two 
travellers then set out for Tripoli, rc ichtd on the 26th of Januarv 
182s An account of the travels was publiohed in 1826 under the 
title of Narrative of Iracels and Discoveries tn Northern and 
C enhal Ifrica in the yean 1823-1824 

Immediately afti r his return ( 1 ipperton was r used to the rink 
of commander, and sent out with another expedition to Afiua, 
the sultan Bello of Sokoto having professed his eagerness to open 
up trade with the west coast Clapperton landed at Badagr) m 
the Bight of Benin, and started overland for the Niger on the 7th 
of December 1825, having with him his serv'ant Richard I andcr 
V ), Captain Pearce, R N , and Dr Mormon, nav'v surgeon and 
naturalist Before the month was out Pean e and Morrison were 
dead of fever Clapperton continued his journei, and, passing 
tlirough the \ oruba countrv , m January 1826 he crossed the 
Niger at Bussa, the spot where Mungo Park had died twenty years 
before In July he arrived at Kano Thence he went to Sokoto, 
intending afterwards to go to Bornu I he sultan, however, 
detained him, and being se iced with dysentery he dud near 
Sokoto on the 13th of April 1827 
Clapperton was the first Luropean to make known from 
personal observation the semi-civilued Ilausa countries, which he 
visited soon after the establishment of the Sokoto empire by the 
Tula In 1829 appeared the Journal of a Second Expedition into 
the Interior of Africa, &e , by the late Commander Clapperton, 
to which was prefaced a biographical sketch of the explorer by his 
uncle, Lieut -colonel S Clapperton Lander, who had brought 
back the journal of his master, also published Records of C aptatn 
Clapperioti’s Last Expedition to Africa mth the subsequent 
Adventures of the Author (2 vols , London, 1830) 
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CLAQUE (br claquer, to clap the hands), an organued Ixxly 
of professional applauder-, in the French theatres The hiring 
of persons to applaud dramatic performances was common m 
classical times, and the emperor Nero, when he acted had his 
performance greeted by an encomium chanted bv five thousand 
of his soldiers, who wem called Aiigusials The recollection of 
this gave the 16th-century Trench poet, Jean Daurat, an idea 
which has developed into the modem claijuc Buying up a 
number of tickets for a performance of one of his pk )s he dis- 
tributed them gratuitously to those who promised public 1\ to 
express their approbation It was not, however, till 1S20 tliat 
a M Sauton seriousl) undertook the systematization of the 
claque, and opened an office m Pares for the suppl) of claqueurs 
By 1830 the claque had become a regular institution I he 
manager of a theatre sends an order for an) number of claqueurs 
These people are usually undei a chef de claqui, whose dut) it is 
to judge w here the ir efforts are needed and to start the demonstra- 
tion of approval Ihis takes several ffinns Thus there are 
contmissaires, those who learn the piece bv heart, and call the 
attention of their neighbours to its good points between the 
acts I he are those who laugh loudlv at the jokes Ihc 

plenreurs, generally women, feign tears bv holding their hand- 
kerchiefs to their eyes The chatotallcurs keep the audience in a 
good humour, while the bmenrs simplv clap their hands and ery 
btsi bis I to secure encores 

CLARA, SAINT (1194-1253), foundress of tne Trannscan 
nuns, was born of <i knightlv family in Assisi m 1194 Vt 
eighteen she was so impressed b) a sermon of St 1 raneis that 
she w IS filled with the desire to devote herself to the kind of life 
he was leading She obtained an interview with him, ind to 
tv St her resolution he told her to dress in penitential sackcloth 
and beg alms for the poor in the streets of \ssi‘.i LlaM rcadilv 
did this, ind brands, sUisfied as to her vocation, told her to 
come to the Portuincula arraved as a bride The fn irs met her 
with lighted candles and at the foot of the altar Frmcis shotc 
off her hail , received her vows of povert) , clustitv and obcdic nec, 
and invested her with the bramiscan haliU 1212 He placed 
her for a couple of )tars in a Benedictine convent in \sbisi, 
until the convent at St Damian s close to the town w is rcadv 
Her two voungcr sisters, and after her Lathers dt ith, her 
mother and minv others joined her and the braneiscan nuns 
spread widelv and rapidlv (see (1 \res, Took) The relations 
of friendship and svmpaihv between St Clara and St braneis 
were verv (lose and there can be no doubl th it she w is one of 
the truest heirs of Irinciss inmost spirit After his death 
Clara threw herself whollv on the sie'e of those who opposed 
mitigations m the rule and manner of life, and she was one of 
the chef upholders of St brands s primitive idea of povertv 
(sec bRANCiscANs) She was the close friend of Brother Leo 
and the other Companions of St brancis ’ and Ihiv assisted 
at her death For fortv vears she was alibcss at St Damian’s, 
and the gre at endcav our of her life was that the rule of the nuns 
sliould be purged of the foreign elements that had been intro- 
duced, and should become whollv conformable to St 1 rincis s 
spirit She lived just long enough to witness the fulfilment of 
her great wish, a rule such as she desired being approv ed bv the 
pope two davs before her death on the nth of August 1253 

The sources foi her life an to Ik found in the Bollandist Tta 
banctorum on the nth of \u£>usf, and sketclu s m sudi I tti ■. 0/ the 
Saints as Vlban Butkrs Sci ilso etzer und Welti hinhtn- 
lex non (mil i a ), irt Clan (L t B ) 

CLARE, the name of a famous English fimilv Ihc ancestor 
of this hLstonc house, “which plaved m breemans words, 
“so great a part alike in England, Wales and Ireland ’ was 
Count Godfrev', eldest of the illegitimate sons of Richard the 
bearless, duke of Normandy His son, Count Gilbert of Bnonne, 
had two sons, Richard, lord of BienLute and Orbec, and Baldwin, 
lord of Le Sap and Meulles, both of whom accompanied the 
Conqueror to England Baldw m, known as De Meulles or 
“of Exeter,” received the hcreditarv shrievalty of Devon with 
great estates m the W cst ( ountrv, and left three sons William, 
Robert and Richard, of whom the first and last were in turn 
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sheriffs of Devon Richard, known as “ de Bienfaite,” or 
“ of Tunbridge,” or “of Clare, ’ was the founder of the house 
of Clare 

Richard derived his English appellation from his strongholds 
at Tunbridge ind at Clare, at both of which his castle-mounds 
still remain The latter, on the borders of Essex and Suffolk, 
was the head of his great “ honour ’ which lay chiefly in the 
eastern counties Appointed joint justiciar in the king’s absence 
abroad, he took a leading part in suppressing the revolt of 107*; 
By his wife, Rohese, daughter of Walter Giffard, through whom 
great Giffard estates afterwards came to his house, he left five 
sons and two daughters Roger was his heir m Normandy, 
Walter founded Tintern Abbcv, Richard was a monk, and 
Robert, receiving the forfeited hef of the Baynards in the eastern 
counties, founded, through his son Walter, the house of Fit/- 
Walter (extinct 1432), of whom the most famous was Robert 
lutzWalter, the leader of the barons against King John Of 
this house, spoken of by Jordan Fantosme as “ Clarreaus,’ 
the Daventrys of Dav entry (extinct 1380) and Fawsleys of 
bawsley (extinct 1392) were cadets One of Richard’s two 
daughters married the fimous W^dter Tirel 

(filbert, Richard’s heir in England, held his castle of Tunbridge 
against William Rufus, hut was wounded and captured Under 
ficnry I, who favoured the Clares, he obtained a grant of 
( ardigan, ind earned his arms into Wales Dj^ing about 1115, 
he left four sons, of whom Gilbert, the second, inherited Chep- 
stow, with Nether-Gwent, from his uncle, Walter, the founder 
of Tintern, and was created carl of Pembroke by Stephen about 
113S , he was father of Riclurd Strongbeiw, earl of Pembroke 
{q V ) The youngest son B ddwin fought for Stephen at the 
battle of Lineoln (1141) and founded the jiriories of Bourne 
and Deeping on lands acquired with his wife I he eldest son 
Richard, who was slam liy the W'elsh on his way to Cardigan 
in 1135 or H36, left two sons Gilbert and Roger, of whom 
Gilbert was created earl of Hertfordshire by Stephen 
It was piobahly because he and the Clares had no interests in 
Hertfordshire that they were loosely and usually styled the 
cirls of (de) Clare Dving m 1152, Gilbert was succeeded by 
his brother Roger, of whom hitz-Stephen observes that “ nearly 
all the nobles of England were related to the earl of Clare, whose 
sister, the most beautiful woman in England, had long been 
desired by the king ” (Henrv II ) He was constantly fighting 
the Welsh for his family possessions in Wales and quarrellecl 
with Becket over Tunbridge Castle In 1173 or 1174 he was 
succeeded by his son Richard as third carl, w'hose marriage 
with Amicia, flaiighter and co-luir of Willi im, carl of ( done ester, 
was destined to raise the fort ines of his house to their highest 
point He and his son Gilbert were among the “ barons of the 
Charter” Gilbert, who became fourth earl in 1217, obtained 
also, early in 1218, the earldom of Gloucester, with its great 
territorial “ Honour, ’ and the lordship of Glamorgan, in right 
of his mother, “ from this time the house of Clare became the 
acknowledged head of the baronage ” Gilbert had also inherited 
through his father his grandmother’s “ Honour of St Hilary ” 
and a moiety of the Giffard fief , but the vaast possessions of 
his house were still further swollen by his marriage with a 
daughter of William (Marshal), call of Pembroke, through 
whom his son Richard succeeded in 1243 to a fifth of the Marsh dl 
lands including the Kilkenny estates in Ireland Richard’s 
successor, Gilbert, the “ Red ” earl, died in 1295, the most 
powerful subject in the kingdom 

On his death his earldoms seem to hue been somewhat 
im stf riously deemed to have passed to his widow Joan, d lughter 
of Edward I , for her second husband, Ralph de Monthermer, 
was summoned to parliament in right of them from 1299 to 1306 
\fter her death, however, in 1307, Earl Gilbcit’s son and name- 
sake was summoned m 1308 as earl of Gloucester and Hertford, 
though only sixteen \ nephew of Edward II and brother-in- 
law of Gaveston, he plajed a somewhat waveiing part in the 
struggle between the king and the barons Guardian of the 
lealm m 1311 and regent in 1313, he fell gloriously at Bannock- 
burn (June 24th, 1314), when onlv twenty -three, rushing on 


the enemy “ like a wild boar, making his sword drunk with 
their blood ” 

The earl was the last of his mighty line, and his vast posses- 
sions in England (in over twenty counties), Wales and Ireland 
fell to his three sisters, of whom Fhzabeth, the youngest, wife 
of John de Burgh, obtained the “ Honour of Clare ” and trans- 
mitted It to her son William de Burgh, 3rd carl of Ulster, whose 
daughter brought it to Lionel, son of King Edward III , who 
was thereupon created duke of Clarence, a title associated evTr 
since with the royal house The “ Honour of Clare,” vested m 
the crown, still preserves a separate existence, with a court and 
steward of its own 

Clare College, Cambridge, derived its name from the above 
Elizabeth, “ Lady of Clare,” who founded it as Clare Hall in 

1347 

('lare County in Ireland derives its name from the family, 
though whether from Richard Strongbow, or from Ihomas de 
( lare, a younger son, who had a grant of Ihomond in 1276, has 
been deemed doubtful 

Clarenceux King of Arms, an officer of the Heralds’ College, 
derives his style, through Clarence, from Clare 

See J II Rounds L,eotfyev de Mandeville, I eudal Lni^land, Com 
mune of I aiidoit, and Peerage Studies also his “ tamily of Clare 
m 4 nh Journ Ivi , md Oiigin of Aimoiial Bearings in Ib li 
Pvrkinsons Clartnct, the on„in and bearers of the title, m 1 he 
•inttquary, v Clarks "lords of Glunorgin m Irch Journ 
xxw Planches "Earls of Gloucester m Journ A rib Issoe 
XXVI Dugdale s Bauntage, vol 1 , and Monasluon Inglnnuum 
G E (.[oktrynC] i> Complete Pei I age () H K) 

CLARE, JOHN (1793-1864), English poet, commonly known 
is “the Noi th unptonshire Peasant Poet,” the son of a farm 
labourer, was born at Helpstone near Peterborough, on the 
13th of Julv 1793 At the age of seven he was taken from 
school to tend sheep and geese , four years later he began to 
work on a farm, attending in the winter evtnings a school where 
he is said to hav e learnt some algebra lU then bei amc a pot-boy 
m a public-house and fell m love with Mary Joyce, but her 
father, a prosperous farmer, forbade her to meet him Subse- 
quently he was gardener at Burghley Park He enlisted in the 
militia, tried lamp life with gipsies, and worked as a lime burner 
m 1817, but in the following year he was obliged to accept 
parish relief Clare had bought a copv of Ihomson’s Siasam 
out of his scanty earnings and had begun to write poems In 
1819 a bookseller at Stamford, named Drurv, lighted on one of 
Clare’s poems. The Getting Sun, written on a strap of paptr 
enclosing a note to his predecessor m the business He be- 
friended the author and introduced his poems to the notiec 
of John Taylor, of the publishing firm of lav lor & Hussey, 
who issued the Poems De<:crtphve of Rural Life and Sanery 
in 1820 I his book was highly praised, and in the next year 
his Village Mtnstril and other Poems were published He was 
greatly patronized , fame, in the shape of curious visitors, broke 
the tenor of his lift, and the convivial habits that he had formed 
were indulged more freely He had married in 1820, and an 
annuity of 15 guineas from Lord Exeter, in whose service he hid 
been, was supplemented by subscription, and he became pos- 
sessed of £45 annuallv, a sum far beyond what he had ever 
earned, but new wants made his income insufficient, and in 
1823 he was nearly penniless The Shepherd s Calendar (1827) 
met with little success, which was not increased by his hawking 
It himself As he woiked again on the fields his health tem- 
porarily improved , but he soon became seriously ill 1 ord 
I'ltzwilham presented him with a new cottage and a piece of 
ground, but Clare could not settle in his new home Gradually' 
his mind gave way His last and best work, the Rural Muse 
(1835), was noticed by “ Christopher North ” alone He had 
for some time shown symptoms of insanity , and in July 1837 he 
was removed to a private asylum, and afterwards to the North- 
ampton general lunatic asylum, where he died on the 20th of 
May 1864 Clare’s descriptions of rural scenes show a keen and 
loving appreciation of nature, and his love-songs and ballads 
charm by their genuine feeling , but his vogue was no doubt 
largelv due to the interest aroused by his humble position in life 
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See the Lxfe of John Clare, by Frederick Martin (1865), and Life 
and Remains of John Clare, by J L Cherry (1873), which, though 
not so complete, contains some of the poet s asylum versts and prost 
fragments 

CLARE, JOHN FITZGIBBON, isT Earl or (i749-i8o2\ lord 
chancellor of Ireland, was the second son of John Fit/gibbon, 
who had abandoned the Roman Catholic faith in order to 
pursue a legal career He was educated at Innity College, 
Dublin, where he was highly distinguished as a classical scholar, 
and at Christ Church, Oxford, whe»-e he graduated in 1770 In 
1772 he was called to the Irish bar, and quickly ac({Uired a very 
lucrative practice , he also inherited his father s Urge fortune 
on the death of his elder brother In 1778 he entered the Irish 
House of Commons as member for Dublin University, and at 
first gave a general support to the popular paity led by Henry 
Grattan {qv) He was, however, from the first hostile to that 
part of Grattan’s policy which aimed at removing the disabilities 
of the Roman Catholics , he endeavoured to impede the Relief 
Bill of 1778 by raising difficulties about its effect on the Act of 
Settlement He especially distrusted the priests, and many 
yeais Uter explained that his life-long resistance to all concession 
to the Catholics was based on his “ unalterable opinion ” that 
“ a conscientious Popish ecclesiastic never will become a well- 
attachtd subject to a Protestant state, and that the Popish 
clergy must always hive a commanding influence on every 
member of that communion ” As earl> as 1780 Fitzgibbon 
began to sepal ate himself from the populir or national party, 
by opposing (jrittan’s declaration of the Irish parliaments 
right to independence There is no reason to suppose that in 
this change of view he was influeiKcd by corrupt or person il 
motives His cast of mind naturally inclined to authority 
rather than to democratic liberty , his hostility to the C atholic 
claims, and his distrust of parliament irv reform as likely to 
endanger the connexion of Ireland with Great Britain, made him 
a sincere opponent of the aims which Grattan hid m view 
In reply, howcier, to a remonstrance from his constituents 
Fil/gibbon promised to support Grattan’s policy in the future , 
and described the cl iim of tercat Britain to make laws for Ireland 
as “ a daring usurpation of the rights of a free people 

For some tune longer there was no u tual breach between him 
and Grattan Grattan supported the appointment of Fitzgibbon 
as attorney -general in 1783, and in 1783 the latter highly eulo- 
gized (/rattan’s character and servu es to the country in a speec h 
in which he condemned I lood s volunteer mov ement He also 
opposed flood’s Reform Bill of 1784, and from this time 
forward he was in fact the leading spirit in the Irish goiernment, 
and the stiffest opponent of all concession to popular demands 
In 1784 the 5)ermanent committee of revolutionary reformers in 
Dublin, of whom Napper Tandy was the most conspicuous, 
invited the sheriffs of counties to cill meetings for the election of 
deleg itcs to vttend a convention for the discussion of reform , and 
when the sheriff of the county of Dublin summoned a meetmg for 
this purpose Fitzgibbon procured his imprisonment for contempt 
of court, and justified this procedure m parliament, though Lord 
Erskme dec lared it grossly illegal In the course of the debates 
on Pitts commercial propositions in 1783, which Fit/gibbcm 
supported in masterly speeches, he referred to Curran in terms 
which led to a duel between the two lawyers, when Fitzgibbon 
was accused of a deliberation in aiming at his opponent that was 
contrary to eticjuette His antagonism to Curran was life-long 
and bitter, and after he became chancellor his hostility to the 
famous advocate was said to have driven the latter out of 
practice In January 1787 Pfitzgibbon introduced a stringent 
bill for repressing the Whiteboy outrages It was supported bv 
Grattan, who, however, procured the omission of a clause 
enacting that any Roman Catholic chapel near which an illegal 
oath had been tendered should be immediately demolished His 
influence with the majority in the Irish parliament defeated 
Pitt’s proposed reform of the tithe system in Ireland, Fitzgibbon 
refusing even to grant a committee to investigate the subject 
On the regency question in 1789 Fitzgibbon, in opposition to 
Grattan, supported the doctrine of Pitt in a series of powerful 
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speeches which proved him a great constitutional lawyer, he 
intimated that the choice for Ireland might m certain eventu- 
alities rest between complete separation from England and 
legislative union , and, while he exclaimed as to the latter 
alternative, “ God forbid that J should ever see that d ly ! ” ht 
admitted that separation would be the worse evil of the two 
In the same year Lord Lifford resigned the chancellorship, ind 
Fitzgibbon was appointed in his place, being raised to the peerage 
as Baron Fitzgibbon His removal to the House of Lords 
greatly increased his power In the Commons, though he had 
exercised great influtnce as attorney -general, his jiosition had 
been secondary , in the House of Lords and in the pnv y council 
he was little less than despotic “ He was, says Leckv , “ by far 
the ablest Irishman who hid adopted without restriction the 
doctrine that the Irish legislatuic must be maintained m a 
condition of permanent and unvarying subjection to the E nglish 
executive ” But the English ministry were now c mb irking on a 
policy of conciliation in Ireland The Catholic Relief Bill of 1793 
was forced on the Irish executive bv the cabinet m I ondon, but 
It passed rapidly and easily through the Irish parliament 
Lord Fit/gibbon, while accepting the bill as ineyitable under the 
circumstances that had arisen, made a most violent though 
exceedingly able speech against the principle of concession, 
which did much to destroy the conciliatory effect of the measure , 
and as a consequence of this act he began jicrsistently to urge the 
necessity for a legislative union From this date until the union 
was earned, the career of fiitzgibbon is practically the historv of 
Ireland Irue to his inveterate hostility to tlu popular claims 
he was opposed to the appointment of J ord Fitzwilliam {q v ) as 
viceroy in 1793, and was probably the chief influence in procuring 
his recall , and it was Fit/gibbon who first put it into the head of 
George III that the king would v lolate his coronation oath if he 
consented to the admission of Catholics to parliament When 
Ixird (amdtn, Fitzwilliam s successor in the viceroy alty, arrived 
m Dublin on the 31st of March 1793 fiitzgibbon s carn^e was 
violentlv assaulted by the mob, and he himself was wounded 
ind in the riots that ensued his house was also attacked But as 
if to impress upon the Catholu s the hopeltssncss of their cast, the 
government who had made Fitzgibbon a viscount immediately 
after his attack on the Catholics in 1793 now Ivestowcd on him a 
further mark of honour In June 1795 he was created earl of 
Clare On the eve of the rtbellion he warned the government 
that while cmant ipation and reform might be the objects aimed 
at bv the better classes, the m iss of the disaffected had in v levv 
“ the separation of the country from her connexion with Great 
Britain, and a frattmal alliance with the French Republu ” 
Clare advocated stringent measures to prev'ent an outbreak , but 
he was neither cruel nor immoderate, and w as inclined to merev 
in dealing with individuals He attempted to save Lord Edward 
Fitzgerald {qv) from his fate bv giving a friendly w irning to his 
friends, and promising to facilitate his escape from the tountrv , 
and Lord Edward s aunt, Lady I ouisa Conollv, who was con- 
ducted to his death-btd m prison bv the chancellor m person, 
dll lared that “nothing could exceed Lord Clares kindness ’ 
Ills moderation and hum inity after the rebt llion w ert t xtolled bv 
C ornwalhs He threw his gri it mflueme on the suit of tlcmencv , 
and it was through his intervention that Oliver Bond when 
sentenced to death, was reprieved , and that an arrangement was 
made by which \rthur O Connor, Thomas Fmmet and other 
state prisoners were allowed to leave the country 

In October 1798 Lord Clare, who since 1793 had been con- 
vinced of the necessity for a Itgislative union if the connexion 
between Great Britain and Ireland was to be mam tamed, and 
who was equally determined that the union must be unaccom- 
panied by Catholic emancipation, crossed to England and 
successfully pressed his views on Pitt In 1799 he induced the 
Irish House of Lords to throw out a bill for providing a permanent 
endow'ment of May nooth On the loth of Febru in 1800 Clare m 
the House of Lords moved the resolution approv ing the union in 
a long and powerful speech, in which he rev lewed the history of 
Ireland since the Revolution, attributing the ev ils of recent v cars 
to the independent constitution of 1782, and speaking of Grattan 
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m language of deep personal hatred He was not aware of the 
assuranc e which Cornwallis had been authonred to conve> to the 
( at holies that the union was to pave the w'av for emancipation, 
and when he heard of it after the passing of the act he bitterly 
complained that Pitt and Castlcreagh had decent d him After 
the union Cl.irc became more violent than ever in lus opposition 
to anv pohev of concession in Ireland He died on the 28th of 
J inuir)- 1802 , his funeral in Dublin was the occasion of a not 
organized “ bv a gang of alxiut fourteen persons under orders of 
a leader ” His wife, in compliance with his death-bed request, 
destroyed all his papers His two sons, John (1792-1851) and 
Richard Hobart (1793-1864), succeeded in turn to the earldom, 
which Ix'ramc extinct on tht death of the latter, whose onlj 
son, John Charles Henry, \ isrount Fitzgibhon (1829-1854), was 
killed m the charge of the Light Brigade at Bahklava 
Lord ( lare was in private life an estimable and even an amiable 
man , man) acts of gencrositv arc related of him , the determina- 
tion of his character swayed other wills to his purpose, and his 
courage was such as no danger, no obloquy, no public hatred or 
violence could disturb 1 hough not a great orator like Flood or 
tirattan, he was a skilful and ready deb iter, and he was by far 
the ablest Irish supporter of the union He was, however, 
arrogant, overbearing and intuUrant to the last degree He was 
the first Irishman since the Revolution to hold theoftice of lord 
chancellor of Ireland “ Lxcept where his furious personal anti- 
pathies and his ungovernable arrogance were called into action, 
he appears to have been,” says Lock) , “ an able, upright and 
energetic judge’ , but as a politician there can be little question 
that I ord Clare’s bitter and unceasing resistant e to reasonable 
measures of reform did infinite mischief in the history of Ireland, 
by inflaming the passions of his countrymen, driving them into 
rebellion, and perpetuating their political and religious divisions 

See W E H r cck) , Uistoiy of Inland in the Fif^httoifk Century 
(5 vols , London 1892) I R O FI inaean The I of the Lord 
Chamellors and Keeptts of the Creat ^eal tn Ireland (2 vols , Ixjndon, 
1870) Co) nit’tillis Lo>re^pondcHi c, cd by L Ross vols , London 
1859) Chirlcs Phillips, Reiollecttons of Curran and some of hts 
Conlempotattes (T ondon, 1822) Henry Grattan, Memoirs of the 
I \fe and Times of the Right Honhlt Henry Grattan (5 vols , I ondon, 
1839 1846) Lord Auckland, Journal and Correspondence (4 voK , 
I ondon, 1801) Chailts Coott, History of the Union of Great Bntatn 
and Iieland (London, 1802) (R J M) 

CLARE, a county m the provmte of Munstt r, Ireland, bounded 
N by Oalwav Bay and Co Galway, E by Ixiugh Derg, the river 
Shannon, and counties lipperary and Limenek, by the estuary 
of the Shannon, and \V bv the Atlantic Ocean The area is 
852,389 aert^s, or nearly 1332 sq m Although the surf ice of the 
county IS hilly, and in some parts even mountainous, it nowhere 
rises to a great elevation Much of the western baronies of 
Moyarta and ibnekan is composed of bog Lind Bogs are 
freejuent also in the mountainous districts elsewhere, except m 
the limestone barony of Burren, the inhabitants of some parts of 
whuh supply themsdves with turf from the opposite shores of 
Connemara Generally speaking, the eastern parts of the county 
are mountainous, with tracts of rich pasture-land interspersed , 
thi west abounds with Ixig , and the north is rocky and best 
adapted for grazing sheep In the southern part, along the banks 
of the Lergus and Shannon, are the binds of rich low grounds 
called corcasses, of various breadth, indenting the land in a gnat 
variety of shapes They are composed of deep rich loam, and arc 
(listingui:>hetl as the black corcasses, adapted for tillage, and the 
lilue, used more advantageously as meadow land Ihc coast is 
m general rocky, and occasionally bold and precipitous in the 
extreme, as may be observed at the picturesque cliffs of Moher 
w ithm a few miles of Enmstiraon and I isdoonvama, which rise 
perpcndieuLirlv at O’Brien’s Tower to an elevation of 580 ft 
Ihe coast of Clare is indented with several bays, the thief of 
which are Ballvvaghin, Liscannor and Malbay , but from 
Black Head to Loop Iliad, that is, along the entire western 
boundary of the county formed by the Atlantic, there is no safe 
harbour except Liscannor Bay Malbay takes its name from its 
dangers to navigators, and the whole coast has been the scene of 
many fatal disasters The county possesses only one large river. 


the Fergus , but nearly 100 m of its boundary-line are washed by 
the river Shannon, which enters the Atlantic Ocean between this 
county and Kerry The numerous bays and creeks on both sides 
of this great river render its navigation sife m every wind , but 
the passage to and from Limerick is often tedious, and the port of 
ivilnish has from that cause gained in importance The river 
Lergus is navigable from the Shannon to the town of Clare, which 
IS the terminating pomt of its natural navigation, and the port of 
all the central districts of the county 
There are a great number of lakes and tarns in the county, of 
which the largest are Loughs Muikanagh, Graney, Atedaun and 
Dromorc , but thev are more remarkable for beauty than foi 
size or utilitv, with the exception of the extensive and navigable 
lowigh Derg, formed bv the river Shannon between this county 
and Tipperary The salmon fishcrv of the Shannon, both as a 
sport and as an industry, is famous , the Fergus also holds 
salmon, and there is much good trout -fishing in tht lakes for 
which Ennis is a centre, and in the streams of the Atlantic sea- 
board Clare is a county which, like all the western counties of 
Ireland, repays visitors in search of the pleasures of seaside 
resorts, sport, scenery or antiquarian interest Yet, again like 
other western counties, it was long before it was rendered 
accessible Communications, however, are now satisfactory 
Geology — Ujiper Carboniferous strata cover the county west of 
Ennu>, the co i:>t sections in them being piiticulatlv hni bhaks 
and sandbtoms alternate, now horizontal, as m tht Cliffs of Mohtr, 
now thrown into striking folds Ihc Carboniferous Linustoni forms 
I a barren tciiaced country, often devoid of soil, through the Burren 
m the north, and extends to the estuaiy of the I ergus and tlie 
bhannon On the east, the folding has bi ought up two bold musses 
of Old Red Sandstone, with Siluiian cons Slu vt Btrnigh, the more 
southirly of these, nsis to 1746 It above Killaloi , and the hilly 
countiy here trivirsed by the Shannon is in marktd contiast with 
the upper course of the nver through the t,rtat hmestont plain 
Minerals —Although metals and minerals hav e been found in 
many plates throughout the county, thev do not often show 
themselves in sufficient abundance to induce the appluation of 
capital for their extraction The principal metals arc lead, iron 
and manganese The Milltown lead mine m the liarony of lulla 
IS probably one of the oldest mines in Ireland, and formtrly , if the 
extent of the ancient excavations may lx; taken as i guide, there 
must have been a very rich deposit Copper pv rites occurs m 
several parts of Burren, but m small quantity Coal exists at 
Labasheeda on the right bank of the Shannon, but the few and 
thin scams are not productive i he nodules of clay -ironstone m 
the strati that overlie the limestone were mined and smelted 
down to 1750 Within half .1 mile of the Milltown lead mine are 
immense natural vaulted passages of hmi stone, through which 
the nver Ardsullas winds a singular ( ourse Tlu lower limestone 
of the eastern portion of the county has been found to contain 
several very large deposits of argentiferous galena Flags, i asily 
quarried, arc procured near Kilrush, and thinner flags mar 
Ennistimon Slates arc quarried in several places, the best being 
those of Broadford and Killaloc, which are nearly equal to the 
finest procured in Wales A sptiics of very fine black marble is 
obtained near Ennis , it takes a high polish, and is free from the 
white spots with W'huh the black Kilkenny marble is marked 
The mineral springs, which are found in many places, are 
chiefly chaly beate That of Lisdoonvarna, a sulphur spa, about 
8 m from Ennistimon, has been celebrated since the i8th cintury 
for Its medicinal qualities, and now attracts a large number of 
visitors anniullv' It lies 9 m by road N of T.nnistimon I here 
are chalybeate spnngs of less note at Kilkishen, Burren, Broad- 
foot, Lehinch, Kilkee, Kilrush, Killadysart, and near Milltown 
Malbay Springs called by the people “ holy ” or “ blessed ” 
wells, generally mineral waters, are common , but the belief m 
their power of performing cures m inveterate maladies is nearly 
extinct 

B ater mg- places — The Atlantic Ocean and the estuary of the 
Shannon afford many situations admirably adapted for summer 
bathing-places Among the most frequented of these localities 
are Milltown Malbay, with one of the best beaches on the western 
coast , and the neighbouring Spanish Point (named from the 
scene of the wreck of two ships of the Armada) , Lehinch, about 
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2 m from Ennistimon on Liscannor Bay, and near the interesting 
cliffs of Moher, has a magnihcent beach Kilkee is the most 
fashionable watering-place on the western coast of Ireland , and 
Kilrush on the Shannon estuary is also favoured 

Industries soil and surface of the county are m gemral 

better adapted for grazing than for tillage, and the acreage 
devoted to the former consequently ixcteds three times that of 
the latter Agriculture is m a backward state, and not a fifth of 
the total area is under cultivation, while the acreage shows a 
decrease even in the prmcipal crops of oats and potatoes CattU , 
sheep, poultry and pigs, however, all receive eonsidcrable 
attention Owmg to the mountainous nature of the county nearly 
one-seventh of the total area is quite barren 

Ihere are no extensive manufactures, although flannels and 
friezes are made for home use, and hosiery of vanous kinds, 
chiefly coarse and strong, is made around ]< nnistimon and other 
pHe^ 1 licre are several fashing stations on the coast, and cod, 
haddock, ling, sole, turbot, ray, maeken I and other lisli abound, 
but the rugged nature of the coast and the tempestuous sea 
greatly hinder the operations of the fishermen Near Pooldoody 
IS the great Burren oyster bed called the Red Rank, where i 
large establishment is maintained, from which a constant supply 
of the excellent Red Bank oysters is furnished to the Dublin 
and other large markets Crabs and lobsters are caught on the 
shores of the Bav of Galway in every creek from Black Head to 
Ardiry In addition to the Shannon salmon fishery mentioned 
above, eels abound m every rivulet, and form an unporlant 
article of consumption 

Ihc Great Southern & Western railway line from I imerick to 
Shgo intersects the centre of the county from north to south 
From bnnis on this line tlie West Clare railway runs to Lnms- 
timon on the < oast, where it turns south and follows the coast by 
Milltowu Malbay to Kilkee and kilrush KilUloe m the eist of 
the county la the terminus of a branch of the (/reat Southern 
tS: Western railw iv 

Vopulahon and Admtnt:,iralwn —Iha population (126,244 
m 1891 , ii 2 ,^U in 1901 , almost wholK Roman Catholic and 
rural) shows a decrease among the most serious of the Irish 
counties, and the emigration returns ere proportionately heavy 
I he p»'ineipal towns, all of insigmlu vnt si/l, ire T nnis (pop 
5093, the county town), Kilrush (4179), Kilkee (1661) and 
kiUvloc (885) , but several of the smaller settlenunts, as resorts, 
are of more than local importam c The county , which is div idcd 
into II baronies, contains 79 parishes, and includes the Protest- 
ant diocese of kilfcnora, the greater pul of Kilkdoe, and a 
vtiy small portion of the diocese of Luneruk It is within the 
Roimin Catholic dioceses of Killaloe and Limeruk Tlie assizes 
are held at Lnms, and (juarter sessions here and at Ennistunon, 
Killaloe, Kilrush ind lulki The eountv is divided into the 
East and West puliamcntary divisions, exeh returmng one 
membi r 

History —This count) , together with pait of the neighlxiuring 
district, was anciently called Ihomond, that is, North Munster, 
and formed part of the monarchy of the celebrated Brian 
Boroihnu, who held his court at kincora near Killaloe, where 
Ills paliee wxs situated on the banks of the SJiannon Jhe site 
is still distinguished bv extensive earlhtn ramparts Settle- 
ments were effected by the Danes, and m the 13th eenturv by 
the Anglo-Normans, but without permanently xffecting the 
possession of the district by its nitive piopnetors In 1543 
Murrogh O’Brien, after dispossessing lus nephew and vainly 
attempting a rebellion igainst the English rule, proceeded 
to England and submitted to Henry VIIl , resigning his name 
and possessions He seion received them back by an English 
tenure, together with the title of earl of Thomond, on condition 
of adopting the English dress, manners and customs In is6s 
this part of Thomond (sometimes called O’Briens country) 
was added to ( onnaught, and made one of the six new lounties 
into which that province was divided hv Sir Henry Sidney 
It was named Clare, the name being traceable either to Richard 
de Clare (Slrongbovv), earl of Pembroke, or to his younger 
brother, Thomas de Clare, who obtuned a grant of Ihomond 
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j from Edward I m 1276, and whose family for some time main- 

j tamed a precarious position in the district lowards the close 
of the reign of Elizabeth, Clare was detached from the govern- 
ment of ( onnaught and given a separate admmistration , but 
at the Restoration it was riumted to Munster 

dnltqmlies — Ihe f ounty abounds with remains of antiquities, 
both military and ecclesiastical, cspi cully in the north-wtstern 
part There still exist ibove a hundred fortilied castles, siveral 
of which arc inh ibitul Ihey are mostly of small extent, a 
large portion being fortified dwellings ihe ehiet of them is 
Bunratty Castle, built in 1277, inhabited by the larls of 
Ihomond, 10 m W of Eimenek, on the Shannon 'Hujm of 
Btllykimargi, Balk nalatkan and Eernaneagh, all m the north- 
west, should also be mentioned Raths or encampments are 
to be found m every part I hey are generally circular, com- 
posed titlier of large stones without mortar or of earth thrown 
up and surrounded hy ont or more ditelus Iht list of abbeys 
and other religious houses formerly flourishing here (some now 
only known by name, but manv of them surviving m rums) 
comprehends upwards of twentv Ihe most remarkable are — 
Qum, considered one of the finest ami most perfect speeimins 
of ancient mon istie architecture m Jrclind , Corcoinroe , J.nnis, 
m which IS a very fine window of uncommonly elegint workman- 
ship , and those on Imiiseattery or Seatlery Island, in the 
Shannon, sxid to have been bounded hy bt benan(see Kilki sh) 
Kilfcnora, 5 m N F of Ennistimon, was until 1752 a separate 
dmeese, and its small eatlicdral is of interest, with several 
ntighboLirmg crosses and a holy well Ihe ruined chunhts 
of Kilnaboy, Noulvaval and leamjiul Cronan are the most 
noteworthy of many in the north-west live round towers are 
to be found in various stages of preservation — at ScatUry 
Island, Drumehffe, Dysert O Dca, Kiln iboy and Innisealtra 
(lough Derg) Ihc cathedral of the diocese of Killaloe is at 
the town of that nxmc Cromlechs arc found, chiefly in the 
rocky limestone district of Burren in the \ V\ , though there 
arc some m other baronies That at Ballygannor is formed of x 
stone 40 ft long and 10 broad 

Sii papcis 1)\ T J VVc^lropp m Pfvieedutgs (if the Royal In-di 
liculcun ‘ Distnlmtion of Cronikchs in toiintv Lliu. (1^07) 
Old Cliur^Ufs ol County Clari., and Origin ot Lcelc&iastic il 
Divisions (iyc>o) 

CLAREMONT, a citv of buUivan countv, New Hampshire, 
E b \ , situated m the W part of the state, bordering on the 
(^onneeticut river Pop (1890) 556^, (igoo) 640^,0! whom 
1442 were foreign born Area 6 stj m It is sirved bv two 
branches of the Boston & Maine railway In Claremont is the 
Fiske free library (1873), housed m a Carnegie buildmg (1904) 
Ihe btevens high school is richly endowed by the gift of Paran 
Stevens, a native of Claremont The city contains several 
villages, the principal being Claremont, Claremont Junction 
and West Claremont Sugar mer, flowing through the iity 
into the Connecticut and falling 223 ft within the citv limits, 
furnishes good w xter-pow er Among the manufacture ^ are 
woollen and cotton goods, paper, mining xnd cpiarrv ing 
machinery, rubber goods, linens shoes, wood trim and pearl 
buttons The first settlement here was mxde in 1762, and a 
township was organized in 1764 , in 1908 Claremont was 
chartered as a city It was named from Claremont, Eord 
Clive s country place 

CLARENCE, DUKES OF Ihc eark historv of this English 
title is identical with that of the famik of Claie (</ e ), earls of 
Ciloucester, who are sometimes called earls of Clare of which 
word Clarence is a later form The first duke of Clarence was 
Lionel of Antwerp (sec below), third son of Edward HI who 
was created duke in and whose wife Elizabeth w is a 

direct descendant of the Clares the Honour of Clare bting 
among the lands which she brought to her husband When 
Lionel died without sons in 1368 the title became extinct , but 
m 1412 It was revived m favour of Thomas (see below) the 
second son of Henrv I\ The third creation of a duke of Clare nee 
took place in 1461, and was in favour of Cieorge (see below), 
brother of the King Edward iV When this duke, accused bv 
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the king, was attainted and killed in 1478, his titles and estates 
were forfeited There appears to have been no other creation 
of a duke of Clarence until 1789, when William, third son of 
George III , was made a peer under this title Having merged 
in the crown when William became king of Great Britain and 
Ireland in 1830, the title of duke of Clarence was again revived 
in 1890 in favour of Albert Victor (1864-1892), the elder son of 
King Edward VII , then prince of Wales, onlv to become extinct 
for the fifth time on his death in 1892 

Lionfi of Antwerp, duke of Clarence (1338-1368), third 
son of Edward III , was born at Antwerp on the 29th of November 
1338 Betrothed when a child to Elizabeth (d 1363), daughter 
and heirtss of William dc Burgh, 3rd carl of Ulster (d 1332), 
he was married to her in 13S2 , but before this date he had 
entered nominally into possession of her great Irish inherilantt 
Having been named as his father’s representative in England 
in 1345 and again in 1346 , 1 lonel was created earl of Ulster, and 
joined an expedition into France in 1355, but his chief energies 
were reserved for the affairs of Ireland Appointed governor 
of that country, he landed at Dublin m 1361, and in November 
of the following year was created duke of Clarence, while his 
fath r made an abortive attempt to secure for him the crown 
of Scotland His efforts to seuirc an effective authority over 
In'! Irish lands were only moderately successful , and after 
holding a parliament at Kilkcnnv, which passed the celebrated 
statute of Kilkenny in 1 367, he threw up his task in disgust 
and returned to England About this time a marriage was 
arranged between Clarence and Violante, daughter of Oaleazzo 
Visconti, lord of Favia (d 1378), the enormous dowry which 
Galeazzo promised with his daughter b( mg exaggerated by the 
lumour of the time Journeying to fetch his bride, the duke 
was received in great state both in France and Ital>, and was 
mairicd to Violante at Milan in June 1368 h ime months were 
then spent in festivities during which Lionel was taken ill at 
Alba, wht re he died on the 7th of October 1 368 Ills onlv child 
Philippa, a daughter by his first wife, married in 1368 hdmund 
Mortimer, 3rd earl of March (1351-1381), and through this 
union Clarence became the ancestor of Edward IV The poet 
Chauc er was at one lime a page in Lionc 1 s household 

Fhovivs, duke of Clarence (r 1388-1421), who was nominally 
liciitciiant of IrtUnd from 1401 to 1413, and was in command of 
the English fleet in 1405, acted in opposition to his elder brother, 
afterwards King Henry V , and the Beauforts during the later 
part of the reign of Henry IV , and was for a short time at the 
head of the government, leading an unsutcessful expedition 
into France in 1412 When Henry V, however, became king 
in 1413 no serious dissensions took place between the brothers, 
and as a member of the royal council Clarence took part in the 
preparations for the French war He was with the Fnglish king 
at Hvrfleur, but not at Agincourt, and shared m the expedition 
of 1417 into Normand) , during which h( led the assault on Caen, 
and distinguished himself is a soldier in other similar undertak- 
ings When Henrv V returned to kngland in 1421, the duke 
remained in France as his lieutenant, and was killed at Beauge 
whilst rashly attacking the French and their Scottish allies on 
the 22nd of March 1421 He left no legitimate issue, and the 
title agiin became extinct 

Georoe, duke of Clarence (1449-1478), y ounger son of Richard, 
duke of York, by his wife Cicely, daughter of Ralph Neville, 
ist earl of Westmorland, was born in Dublin on the 21st of 
October 1449 Soon after his elder brother became king as 
Edward IV m March 1461, he was created duke of Clarence, 
and his youth was no bar to his appointment as lord-lieutenant 
of JuUnd in the following year Having been mentioned as a 
possible husband for Mary, daughter of Charles the Bold, after- 
wards duke of Burgundy, Clarence came under the influence of 
Richard Neville, carl of IVarwick, and in July 1469 was married 
at Cal VIS to the earl’s elder daughter Isabella With his father- 
in-law he then acted in a disloyal manner towards the king 
Both supported the rebels in the north of England, and when 
their treachery was discovered Clarence was deprived of his 
office as lord-lieutenant and fled to France Returning to 
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England with Warwick in September 1470, he witnessed the 
restoration of Henry VI , when the crown was settled upon 
himself in case the male line of Henry’s family became extinct 
The good understanding, however, between Warwick and his 
son-m-law was not lasting, and Clarence was soon secretly re- 
conciled with Edward The public reconciliation between 
the brothers took place when the king was besieging Warwick 
in Coventry, and Clarence then fought for the Yorkists at 
Barnet and Tewkesbury After Warwick’s death m April 1471 
Clarence appears to have seized the whole of the vast estates of 
the carl, and m March 1472 was created by right of his wife earl 
of Warwick and Salisbury He was consequently greatly dis- 
turbed when he heard that his younger brother Richard, duke of 
Gloucester, was seeking to marrv Warwick’s younger daughter 
Anne, and was claiming some part of Warwick’s lands A violent 
quarrel between the brothers ensued, but Clarence was unable 
to prevent Gloucester from marrying, and m 1474 the king 
interfered to settle the dispute, dividing the estates between 
his brothers In 1477 Clarence was again a suitor for the hand 
of Mary, who had just become duchess of Burgundy Edward 
objected to the match, and Clarence, jealous of Gloucester’s 
influence, left the court At length Edward was convinced 
that Clarence was aiming at his throne The duke was thrown 
into prison, and in January 1478 the king unfolded the charges 
against his brother to the parliament He had slandered the 
kmg , had received oaths of allegiance to himself and his heirs , 
had prepared for a new rebellion , and was in short incorrigible 
Both Houses of Parliament passed the bill of attainder, and the 
sentence of death which followed was carried out on the 17th 
or i8th of February 1478 It is uncertain what share Gloucester 
had m his brother’s death , but soon after the event the rumour 
gained giound that Clarence had been drowned m a butt of 
malmsey wint Two of the duke’s children survived their 
father Margaret, countess of Salisbur) (147 3- 1541), and 
Felwvrd, carl of Warwick (1473-1499), who passed the greater 
part of his life in prison and was beheaded in November 1499 

On the last named sec W Stubbs, Cov%titnhunal \ol in 

(Oxford, 1895) bir J H Ramsay, La»Luster and \ ork (Oxfoid, 
1892) C W C Om m, Marwick the Ktngmakir (London, 1891) 
On the title generally see G E C(okaynt), Complete Peetage (1887- 
1898) 

CLARENDON, EDWARD HYDE, isi E\ri or (1609-1674), 
Fnglish historian and statesman, son of Henry Hyde of Dinton, 
Wiltshire, a member of a famil> for some time established at 
Norbury, Cheshire, was born on the 18th of F'chruary 1609 
He entered Magdalen Hall, Oxford, in 1622 (having been refused 
a demyship at Magdalen ( ollegc), and graduated B A m 1626 
Intended originally for holv orders, the death of two elder 
brothers made him his father’s heir, and m 1625 he entered the 
Middle Temple At the university his abilities were mori 
conspicuous than his industry, and at the bar his time was 
devoted more to general reading and to the society of eminent 
scholars and writers than to the stud> of law treatises This 
wandering from the beaten track, however, was not without its 
advantages In later years Clarendon declared “ next the 
immediate blessing and providence of God Almighty ” that he 
“ owed all the little he knew and the little good that was in him 
to the friendships and conversation of the most excellent 
men m their several kinds that lived m that age ” ^ These in- 
cluded Ben Jonson, Selden, Waller, Hales, and especially I ord 
Falkland , and from their influence and the wide reading m 
which he indulged, he doubtless drew the solid learning and 
literary talent which afterwards distinguished him 

In 1629 he married his first wife, Anne, daughter of Sir George 
Ayliffe, who died six months afterwards, and secondly, in 1634, 
Frances, daughter of Sir Thomas Aylesbury, Master of Requests 
In 1633 he was called to the bar, and obtained quickly a good 
position and practice His marriages had gained for him in- 
fluential friends, and in December 1634 he was made keeper of 
the writs and rolls of the common pleas , while his able conduct 
of the petition of the London merchants against Portland earned 
Laud’s approval He was returned to the Short Parliament 
1 Life, I 25. 



CLARENDON, 

in 1640 as member for Wootton Bassett Respect and venera- 
tion for the law and constitution of England were already 
fundamental principles with Hyde, and the flagrant violations 
and perversions of the law which characterised the twelve 
preceding years of absolute rule drove him into the ranks of the 
popular party He served on numerous and important com- 
mittees, and his parliamentary action was directed chiefly to- 
wards the support and restoration of the law He assailed the 
jurisdiction of the earl marshal’s court, and m the I ong Parlia- 
ment, in which he sat for Saltash, renewed his attacks and 
practically effected its suppression In 1641 he served on the 
committees for inquiring into the status of the councils of Wales 
and of the North, distinguished himself bv a speech against the 
latter, and took an important part in the proceedings against 
the judges He supported Strafford’s impeachment, and did 
not vote against the attainder, subsequently making an un- 
successful attempt through Essex to avert the capital penalty ^ 
Hyde’s allegiance, however, to the church of England was as 
staunch as his support of the law, and was soon to separate 
him from the popular faction In February 1641 he opposed 
the rec eption of the I ondon petition against episcopacy, and in 
May the project for unity of religion with the Scots, and the bill 
for the exclusion of the clergy from secular office He showed 
special energy m his opposition to the Root and Branch Bill, 
and, though made chairman of the committee on the bill on the 
nth of July m order to silence his opposition, he caused hv his 
successful obstruction the failure of the measure In consequence 
he was summoned to the king’s presence, and encouraged in his 
attitude, and at the beginning of the second session was regarded 
as one of the king’s ablest supporters in the ( ommons He 
considered the claims put forward at this time by parliament 
as a violation and not as a guarantee of the law and constitution 
He opposed the demand by the parliament to choose the king’s 
ministers, and also the (irind Remonstrance, to which he wrote | 
a reply published by the king 

He now dehnitely though not openly joined the royal cause, 
and refused office in January 1642 with Colepepcr and Falkland 
in order to serve the kings interests more effectually Charles 
undertook to do nothing in the Commons without their advice 
Nevertheless a few da> s iftcrwards, without their knowledge and 
by the advice of Lord Ihgbv, he attempted the arrest of the five 
members, a resort to force which reduced Hyde to despair, and 
which indeed seemed to show that things had gone too far for an 
appeal to the law He persevered, nevertheless, m his legal policy, 
to which ( harlos after the failure of his project agiin returned, 
joined the king openly in June, and continued to compose the 
king s answers and declarations in which he appealecl to the 
“ known I aws of the land ’ against the arbitrary and illegal 
acts of a seditious majority in the parliament, his advice to the 
king being “ to shelter himself wholh under the law, pre- 
suming that the king and the liw together would have been 
strong enough for any encounter ’ Hyde’s appeal had gre it 
influence, and gained for the king’s cause half the nation It bv no 
means, howevi r, met with universal support among the royalists, 
Hobbes jeering at Hyde’s love for “ mixed monarchy ,” and the 
courtiers expressing their disapprov^al of the “ spirit of accommo- 
dition” which “wounded the regality’’ It was destined to 
failure owing principally to the invincible distrust of Charles 
created in the parliament leaders, and to the fact that Charles was 
simultaneously carrying on another and an inconsistent policy, 
listening to very different advisers, such as the queen and Ihghv, 
and resolving on measures (such as the attempt on Hull) without 
Hyde’s knowledge or approval 

War, accordingly, in spite of his efforts, broke out He was 
expelled the House of Commons on the nth of August 1642, and 
was one of those excepted later from pardon He showecl great 
a' tivit/ in collecting loans, was present at Edgehill, though not as 
a combatant, ind followed the king to Oxford, residing at All 
Souls College from October 1642 till M irch 1645 On the 22nd of 

’ Hist of the Ifihdlton, m 164, iht, Ti,(,oiint being sniist inlivlly 
accepted by Gardiner, m spite ot inaccuracies m clc tails (Hut ix 
341, note) 
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February he was made a privy councillor and knighted, and on 
the 3rd of March appointed chancellor of the exchequer He 
was an influential member of the “Junto” which met every 
week to discuss business before it was laid before the council 
His aim was to gain over some of the leading Parliamentarians 
by personal influence and personal considerations, and at iht 
Uxbridge negotiations in January 1645, where he acted as 
principal manager on the king s side, while remaining firm on the 
great political questions such as the (hurch and the mihtia, he 
tried to win individuals by promises of plates and honours He 
promoted the assemhlv of the Oxford parhiment m December 
164:5 as a counterpoise to the influence and status of the Long 
Pirliamcnt Hyde’s policy and measures, however, all fiilcti 
1 hey h id been weakly and irregularly supported b\ the king, and 
were fiercely opposed by the military parts , who were jealous of 
the ( ivil influence, and were urging Charles to trust to force and 
arms alone and esche w all compromise and concessions Charles 
fell now under the influence of persons devoid of all legal and 
constitutional scruples, sending to filamorgan in Iiel ind ‘ those 
strange powers and instructions inexcusable to justuc, {iiete and 
prudent c ’ - 

Hyde s influence w'as much dimini'<hcd, and on the 4tli of Marth 
1645 he left the king for Bristol as one of the guardians of the 
prince of Wales and governors of the west Here tht deputes 
between the council anti the army paraK seel the proceedings and 
lost, according to Hvot, the finest oiiportunitv since the outbreak 
of the war of raising a strung forte and gaming Mibstantial 
victories m that part of the eountry \fter Hopton s tit feat tm 
the i6ih of Fehruarv 1646, at 1 ornngton, H\ dc ace ompanied tht 
pnnec, on the 4th of March, to Scilh and on the 17th of April for 
greater secunte, to jersev He stronglv disapproved of iht 
princes removal to Prance by the ()ueen s order and tif the 
seheme^s of assistance from abroad, refused to aeeejmpanv him, 
and signed a bond to prevent the sale of Jersev to the hiencli 
supported hv Jermyn He opptiscd the projected satrifice of the 
church to the Scots and the grant by the king of any but personal 
or temporarv contcssions, declaring that peue was onlv possible 
“ upon the old foundations of government in thunh and state ’ 
He was especially averse to Charles s tampering with the Irish 
Romanists “ Oh, Mr Secretary, ’ he wrote to Nicholas those 
stratagems have given me more sad hours than all the mis 
foi tunes in war which have befallen the king ind look like the 
effects of (lod s anger toveards us ® He re fused to compound for 
his own estate While in Jersev he resided first at St He her and 
afterwards at Elirabeth Castle with Sir Cicorgt Carteret He 
composed the first portion of his Hicton and kept m touch with 
events by means of an enormous correspondence In 1648 he 
publishecl 4 Full au'^wer to an infamous and traiterous Patnphkt 
, a reply to the resolution of the parliament to present no 
more addresses to the king and a vindication of Charles 

On the outbreak of the second Civil V\ar Hvdc left Jersev 
(26th of June 1648) to join the queen and prince it Pins He 
landed at Dieppe, sailed from that port to Dunkirk ind thence 
followed the prince to the Thames, where Charles hid md the 
fleet, but was rrptured and robbed hv a pi iv aleer, and onlv joined 
the pnnec in Septemlver after the latter s return to the Hague 
He stronglv disapproved of the kings concessions at Newport 
When the army broke off the Ireatv and lirought ( harles to tri d 
he endeavoured to save his life, and after the execution drew up i 
letter to the sev er il 1 uropeansoveieigns invoking their iss suinec 
to avenge it Hyde strongly opposed Charles II s ignominious 
surrender to the Covenanters, the illi.incc with the beots and 
the Scottish expedition, desiring to aeeomphsh whatever was 
possible there through Montrose and the lovahsts, and inclined 
rather toan attempt in Iieland Ills adv ice was not followed ind 
he gladly aecepteel a mission with Cottington to ‘spun to obt un 
moneyr from the Roman Catholic powers, and to irrangt in 
alliance betyyeen Owen O Neill and Ormonde for flic rteoverv ot 
Ireland, arriving at Aladrid on the 26th of November 164(4 Iht 
defeat, however, of Chailes at Dunbar ind the confirm U ion ot 
Cromwells ascendance, influenced the ‘Spanish goveinineiit 
- Clatendon bt Pap 11 ly; ’ II id 
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agamst them, and they were ordered to leave in December 1650 
H>de arrived at Antwerp in January 1651, and in December 
rejoined Charles xt Pans after the latter’s escape from Worcester 
He now became one of his chuf advisers, accompanying him m 
his change of residence to Cologne m October 1654 and to 
Bruges m 1658, and was appointed lord chancellor on the 13th 
of January 1658 His influence was henceforth maintained in 
spite of the intrigues of both Romanists and Presbyterians, as 
well as the violent and openly displayed hostility of the queen, 
and was employed unremittingly m the endea\our to keep 
Charles faithful to the church and constitution, and in the pre- 
vention of unwise concessions and promises which might estrange 
the g{ncral body of the royalists His adMce to Charles was to 
wait upon the turn of events, “ that all his activity was to 
consist in carefully avoiding to do anything that might do him 
hurt and to expect some blessed conjuncture ^ In 16 <56, during 
the war between England and Spain, Charles rccci\ed offers of 
help from the latter power provided he could gam a port m 
England, but n>de discouraged small isolated attempts He 
expected much from Cromwell s death 1 he same vear he made 
an alliance with the Levellers, and was informed of their plots to 
assassinate the protector, without apparentl) expressing an} 
disapproval - He was well supplied wrth information from 
England,^ and guided the action of the royalists with groat 
ability and wisdom during the interval between Cromwell’s 
death and the Restoration, urged patience, and advocated the 
obstruction of a settlement between the factions contending for 
power and the foment vtion of their jealousies, rather than 
premature risings 

The Restoration was a complete triumph for Hyde’s policy 
He lays no stress on his own great part m it, but it was owing 
to him that the Restoration was a national one, by the consent 
and invitation of parliament representing the whole people 
and not through the medium of one powerful faction enforcing 
Its will upon a minority, and that it was not only a restoration 
of Charles but a restoration of the monarchy By Hyde’s 
advice concessions to the incon\enicnt demands of special 
factions had been avoided by referring the decision to a “ free 
parliament,” and the declaration of Breda reserved for parlia- 
ment the settlement of the (juestions of amnesty, religious 
toleration and the proprietorship of forfeited lands 
Hyde entered London with the king, all attempts at effecting 
his fall having failed, and irnmediatel} obtained the chief place 
m the government, retaining the chancellorship of the exchequer 
till tile 13th of May i66x, when he surrendered it to I ord Ashltv 
He took his seat as speaker of the House of Lords and m th( 
court of chancery on the ist of June 1660 On the 3rd ol 
November 1660 he was made Baron Hyde of Hmdon, and on 
the 20th of April 1661 Viscount ( ornbury and earl of Clarendon, 
receiving a grant from the king of (^ 20,000 and at different times 
of various small estates and Irish rents The marriage of his 
daughter Anne to James, duke of York, celebrated m secret m 
beptember 1660, at first alarmed Clarendon on account of the 
public hostility he ’expected thereby to incur, but finding his 
fears unconfirmed he acquiesced m its public recognition m 
December, and thus became related in a special manner to the 
royal family and the grandfather of two Irnglish sovereigns ^ 
Clarendon’s position was one of great difficulties, but at the 
same time of splendid opportunities In particular a rare 
occasion now offered iLself of settling the religious question on a 
broad principle of comprehension or toleration , for the monarchy 
had been restored not by the supporters of the church alone 
but 1 irgelv by the influence and aid of the nonconformists ami 
also of the Roman Catholics, who were all united at that happy 

’ Hist of the Rihdhony x\n 140 

* Clarendon State Papers, in 316, 325, 341, 343 

* Hist MSS Comm MSS of F I evboriie Popham, 

* Anm, Hyde (1637-1O71), eldest daughter of the chancellor, was 
the mother by James of Queen Maiy and Queen Anne, besides six 
other ehildicn, meliidmg four sons who all died m infancy She 
became a Roman Cathohe m 1670 shortly before her death, and 
was bnned m the v uilt of Mary, queen of Scots, in Henry VII 's 
chajiel m Westminster Abbey 


moment bv a common loyalty to the throne Clarendon appears 
to have approved of comprehension but not of toleration He 
had already in April 1660 sent to discuss terms with the leading 
Presbyterians in England, and after the Restoration offered 
bishoprics to several, including Richard Baxter He drew up 
the royal declaration of October, promisi.ig limited episcopacy 
and a revised prav er-book and ritual, winch w’as subsequently 
thrown out by pxiliament, and he appeals to have anticipatc-d 
some kind of settlement from the Savoy Conference which sat 
m April 1661 The failure of the latter proved perhaps that the 
differences were too great for compromise, and widened the 
breach The parliament immediately protteded to pass the 
series of narrow and tyrannical measures against the dissenters 
known as the Clarendon ( ode I he Corporations Act, obliging 
members of corporations to denounce the Covenant and take 
the satrament according to the Angliian usage, became law 
on the 20th of December 1661, the Act of Conformity enforcing 
the use of the prayer-book on nnnisteis, as well as a dcrlaration 
that It was unlawful to bear arms against the sovereign, on the 
19th of May 1662, and these were followed by the Conventicle A.ct 
m 1664 suppressing conventicles and by the Five-Mile Act in 166 1; 
forbidding ministers who had refused subscription to the Act of 
Uniformity to teach or reside within 5 m of a borough C larendon 
appears to have reluctantly acquiesced in these civil measures 
rather than to have originated them, and to li ive endeavoured 
to mitigate their injustice and sev entv He supported the coin- 
tmuance of the tenure bv presbvterian ministers of livings not 
held by Anglicans and an amendment m the I ords allowing a 
pension to those deprived, earning the gratitude of Ikvxtcr and 
the nonconformists On the 17th of Maich 16^2 he introduced 
into parlumcnt a declaration enabling the king to dispense 
with the Act of Uniformity m the case of ministers of merit 
Rut once committed to the narrow policy of intolerance, t larc n- 
don was mevitablv involved in all its eonsecpienct s His char- 
actciistic respect for the law and constitution rendered him 
hostile to the gv^neral policy of indulgence, which, though the 
favourite project of the king, he strongly opposed in the I ords, 
and m the end caused its withdrawal He declared that he could 
have wished the law otherwise, “ but when it was passed, he 
thought It absolutely necessary to see obcdiciice paid to it 
without any connivance”'* Charles was greatly angered It 
was believed m Mav 1663 that the intrigues of Rennet and 
Buckingham, who seized the opportunity of ingratiating them- 
selves with the king bv zealously supporting the indulgence, 
had secured Clarendons dismissal, and in July Bristol ventured 
to accuse him of high treason in the parliament , but the attac k, 
which did not receive the king s support, failed entirely and only 
ended m the banishment from court of its promoter Clarendon’s 
opposition to the court policy m this way acquired a personal 
character, and he was cornpc lied to identify himself more com- 
pletely with the intolerant measures of the House of Commons 
I hough not the originator of the Conventicle Act or of the Five- 
Mile Act, he has recorded his approval,’ and he ended by taking 
alarm at plots and rumours and by regarding the great party 
of nonconformists, through whose co-operation the monarchy 
had been restored, as a danger to the state whose “ faction was 
their religion ’ ® 

Meanwhile Clarendon’s influence and direction had been 
predominant in nearly all departments of state He supported 
the exception of the actual regicides from the Indemnity, but 
only ten out of the twenty-six condemned were executed, and 
Clarendon, with the king’s support, prevented the passing of a 
hill m 1661 for the execution of thirteen more He upheld the 
Act of Indemnity agamst all the attempts of the royalists to 
upset It The conflicting claims to estates were left to be decided 
by the law The confiscations of the usurping government accord- 
ingly were cancelled, while the properly executed transactions 

® Stt Htst MSS Comm Various Collections, 11 ii8, and MSS, 
of Duke of Somerset, 94 

® Continuation, 339 ^ 76 sn, 776 

® \ wtLX s Life of Clarendon, u 295 Hist MSS Comm Vaitous 
Collections, n 379 
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between individuals were necessarily upheld There can be 
little doubt that the princifile followed was the only safe 
one in the prevailing confusion fircat injustice was indeed 
suffered by individuals, but the proper remedy of such injustice 
was the benevolence of the king, which there is too much reason 
to believe proved inadequate and partial The settlement of 
the chunh lands which was directed by Clarendon presented 
equal diflieulties and involved equal hardships In settling 
Scotland ( larendon s aim was to make that kingdom dependent 
upon Lngland and to uphold the Lromwellian union He 
proposed to estalilish a council at Whitehall to govern Scottish 
affairs, and showed great 7eal in endeavouring to restore episco- 
pacy through the medium of Archbishop Sharp His influence, 
however, ended with the ascendancy of T^uderdale in 1663 
He was, to some extent at least, responsible for the settlement 
in Ireland, Init, while anxious for an establishment upon a 
solid Protestant basis, urged “ temper and moderation and 
justice ” m securing it He supported Ormonde’s wise and 
enlightened Irish administration, and in particular opposed 
persistently the proliibition of the import of Irish cattle into 
Fnglind, indirring thereby gn \t unpojmlantv He showed 
greit activilv in the advancement of the colonies, to whom he 
allowed full freedom of religion He was a membtrof the count il 
for foreign pi intations, and one of the eight lords proprietors 
of ( arolma in 1663 , and in 1664 sent a commission to settle 
disputes in New Fngland In the department of foreign 
affiiis he had kss influence His jiolicv was limited to the 
maintenance of p'^itc “ntccssary for the reducing |thc kings] 
own dominions into that temjxjr of subjettion and obedience 
as they ought to be m ” ^ In 1664 he denunded, on behalf 
of ( harles, Trent h support, anti a loan of £50,000 against dis- 
turbance at home, and thus inituted thit igntiminious svstem 
of pensions ind dt pendente upon Prance which proved so 
injurious to Fnglish interests Uter Hut he was the promoter 
neither of the silc of Dunkirk on the 27th of Oetoher 1662, the 
luthor of which stems to have been the earl of Sandwich,'* nor 
of the Dutch Uar He ittached considerable value to the 
possession of the forint r, but when its sxle was detided he con- 
dueted the negoliitions and effected the hargxin He had 
zealously labtiured lor peace with Holland, and had cemclutJed 
a treaty for the settlement of disputes on the 4th of Septemht r 
1662 Commert lal and nival jealousies, however, soon involved 
the two states m hostilities Cape Corso and other Dutch 
possessions on the coist of Africa, and New Amsterdam in 
America, were seized bv sqiiidrons from the nnal niw m 1664, 
and hostilities were tleclared on the 22nd of Pcbruirv 1665 
Clarendon now gave his support to the war, asserted the extreme 
claims of the Pnglish crown over the British se is, anel contem- 
plated flesh cessions from the Dutch and an alhantt with Sweden 
a 1(1 Sp iin c\ecoi ding to his own account he initiated the polie v 
of the Inplc Mliancc but it seems clear that his inclination 
towirds France continued in spite of the intervention of the 
latter state m favour of Holland , and he took part m the 
negotiations for ending the war by an undertaking with Louis 
XT\' implying a neutrality, while the latter seized P landers 
ria ensis m tins feeble foreign poliev and in the general official 
mismanigement was reached in June 1667, when the Dutch 
burnt several ships at Chathim and when “ the roar of foreign 
guns was heird for the first and last time bv the citizens of 
London ” * 

Ihc whole responsibility for the nation il calamity ind disgrace, 
and for the ignominious peace which followed it, wis unjustly 
thrown on the shoulders of C larendon, though it must be admitted 
that the disjointed state of the administration and want of 
control over foreign policy were largely the causes of the disaster, 
and for these Clarendon’s influence and obstruction of official 
reforms were to some extent answerable According to ‘^ir 
William Coventry, whose opinion has weight and who acknow- 
ledges the chancellor s hdclity to the king, while Clarendon “ was 
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so great at the counal board and in the administration of matters, 
there was no niom for anybody to propose any remedy to wliat 
was remiss he managing all things with that gre it ness which 
will now be removed ” He disapproved of the svstem of boards 
and committees instituted during the Commonwealth, as giving 
too much power to the parliament, and regarded the administra- 
tion by the great officers of state, to the exclusion of pure men of 
business, as the only method compatible with the dignity and 
security of the monarchy The low'cnng of the prestige of the 
privy council, and its subordin ition first to the pirlumert ind 
afterwards to the military faction, he consideicd as one of the 
chief cause s of the fall of ( harles I He aroused a strong feeling of 
hostility m the Commons by has opposition to the appropriation of 
supplies in i66!?, tind to the audit of the war accounts in 1666 as 
“ an introduction to a commonwealth and as “ a new encroach- 
ment,” and by his high tone of prerogative and authontv, while 
by his advK 0 to C harles to prorogue parliament he incurred their 
resentment and gav e colour to the accusation that he had adv ised 
the king to govern without parliaments He was unpopular 
among all e lasses, among the royalists on account of the At t 
of Inde mnitv , among the Presbyterians because of the \et of 
I niformitv It was said that he had invented the maxim “ that 
the king should buy and reward his ci tunes and do little for his 
frunds, because thc\ are his alrtadv ^ Fverv kind of mal- 
administration was currently aserioed to him, of designs to gov ern 
bv a standing armv, and of corruption lie was crtdiud with 
having married Charles purposely to a barren queen in order to 
ruse his own grandchildren to the throne, with having ^t Id 
Dunkirk to Prince and his mignificent house in St James s was 
nitknameel ‘ Dunkirk House,” while on the day of tlie Dutch 
attack on Ch itham the mob set up a gibbet at his gate and broke 
his windows He hid alwais been excecdinglv unpopular at 
court, and kept severelv aloof from the revels ind lieenci which 
reigned there Pvcivn names ‘ the buffoons and the misses to 
whom he was an evesore ’ " He was intenseh disliked bv the 
royal mistresses, whose favour he did not condescend to seek, and 
whose presence and influence were often the subject of his 
reptoaches** \ party of younger men of the kings own age, 
more congenial to Ins temper imcnt, and eager to drive the old 
( hatitellor from power and to succeed him in office, had for some 
t ime b( en endt a\ ouring to undermine his influence bv ridicule and 
intrigue Surrounded bv such general and v lolcnt animositv , 
( larendon s onlv hojit could be m the support of the king But 
the chancellor had earlv and accurately gauged the nature and 
extent of the king s attachment to him which pioceeeled neither 
from affection nor gratitude but ‘ from his aversion to be 
troubled with the intricacies of his affairs ’ and in 1661 he had 
resisted the importunities of Ormonde to resign the great seal for 
the lord treasurership with the rank of first minisUr, ‘ a title 
newK trinslited out of Prench into Lnglish ’ on account of the 
obloquv this position would incur and the further dependenee 
which it entailed upon the im onstant king Charles, long weary 
of the old chancellors rebukes, was especiallv incensed at this 
time owing to his failure in securing Frances Stuart (li Belle 
Stu irt) for his seraglio a disappointment which he attributed to 
Clarendon, and was now al timed by tlie hostihtv which his 
administrition had excited He did not scruple to sacrifice at 
once the old adherent of his house and fortunes ‘ The truth is, ’ 
he wrote to Ormonde, “ his behaviour and humour was grown so 
insupportable to mvself and ill the world else that I could no 
longer endure it, and it was impossible for me to liv e w ith it and 
do these things with the Parliament that must be done, or the 
government will be lost Bv the direction of Charles, James 
adv ised Clarendon to resign before the meeting of parliament but 
m an interview with the king on the 26th of Vugust Clarendon 
refused to deliver up the seal unless dismissed, anel urged him not 
to take a step ruinous to the interests both of the chancellor 
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himself and of the crown ^ He could not believe his dismissal was 
really intended, but on the 30th of August he was deprived of the 
great seal, for which the king received the thanks of the parlia- 
ment on the i6th of October On the 12th of November his im- 
peachment, consisting of various charges of arbitrary government, 
corruption and maladministration, was brought up to the Lords, 
but the latter refused to order his committal, on the ground that 
the Commons had only accused him of treason in general without 
specifying any particular charge Clarendon wrote humbly to 
the king asking for pardon, and that the prosecution might be 
pre\ ented, but Charles had openly taken part against him, and, 
though desiring his escape, would not order or assist his departure 
for fear of the Commons Through the bishop of Hereford, 
however, on the 20th of November he pressed Clarendon to fly, 
promising that he should not during his absence suffer in his 
honour or fortune Clarendon embarked the same night for 
Calais, where he arrived on the 2nd of December I he Lords 
immediately passed an act for his b\nishment and ordered the 
petition forwarded by him to parliament to be burnt 

The rest of Clarendon’s life was passed in exile He left 
Calais for Rouen on the 25 th of December, returning on the 
2 1 St of January 1668, visiting the baths of Bourbon in April, 
thence to Avignon in June, residing from July 1668 till June 
1671 at Montpellier, whence he proceeded to Mouhns and to 
Rouen again in May 1674 His sudden banishment entailed 
great personal hardships His health at the time of his flight 
was much impaired, and on arriving at Calais he fell dangerously 
ill , and Louis XIV, anxious at this time to gain popularity 
in England, sent him peremptory and repeated orders to (juit 
France He suffered severely from gout, and during the greater 
part of his exile could not walk without the aid of two men 
At Evreux, on the 23rd of April 1668, he was the victim of a 
murderous assault by English sailors, who attributed to him the 
non-payment of their wages, and who were on the point of 
despatching him when he was rescued by the guard For some 
time he was not allowed to see any of his children , even corre- 
spondence with him was rendered treasonable by the Act of 
Banishment , and it was not apparently till 1671, 1673 and 1674 
that he received visits from his sons, the younger, Lawrence 
Hyde, being present with him at his death 
Clarendon bore his troubles with great dignity and fortitude 
He found consolation in religious duties, and devoted a portion 
of every day to the composition of his Contemplations on the 
Piulms, and of his moral essays Removed effectually from 
the public scene, and from all share m present polities, he turned 
his attention once more to the past and finished his History and 
his Autobiography Soon after reaching Calais he had written, 
on the 17th of December 1667, to the university of Oxford, 
desiring as his last reejuest that the unnersity should Ijelicve 
in his innocence and remember him, though there could be no 
further mention of him in their public devotions, in their private 
prayers ^ In 1668 he wrote to the duke and duchess of \ork to 
remonstrate on the report that they had turned Roman Catholic, 
to the former urging “ You cannot be without zeal for the 
Church to which your blessed father made himself a satrifice,” 
adding that such a change would bring a gnat storm against 
the Romanists He entertained to the last hopes of obtaining 
leave to return to England He asked for permission m June 
1671 and m August 1674 In the dedication of his Brief V leio 
of Mr Hobbii’s Booh Leviathan he repeats “ the hope which 
sustains my weak, decayed spirits that >our Majesty will at 
some time call to your remembrance my long and ineorrupted 
fidelitv to your person and your service”, but his petitions 
were not even answered or noticed He died at Rouen on the 
9th of December 1674 He was buried in Westminster Abbey 
at the foot of the steps at the entrance to Henry VII ’s chapel 
He left two sons, Henry, 2nd earl of Clarendon, and Lawrence, 
earl of Rochester, his daughter Anne, duchess of York, and a 
third son, Edward, having predeceased him His male descend- 
ants became extinct on the death of the 4th earl of Clarendon 
and and earl of Rochester m 1753, the title of Clarendon being 
1 Continuation, II * Clarendon St Pap lu Suppl xxxvii 


revived in 1776 in the person of Ihomas Villiers, who had 
married the granddaughter and heir of the last earl 
As a statesman Clarendon had obvious limitations and failings 
He brought to the consideration of political questions an essenti- 
ally legal but also a narrow mind, conceiving the law, ” that 
great and admirable mystery,” and the constitution as fixed, 
unchangeable and sufficient for all time, in contrast to Pym, 
who regarded them as living organisms capable of contmual 
development and evolution , and he was incapable of compre- 
hending and governing the new conditions and forces created 
by the eivil wars His character, however, and therefore to 
some extent his career, bear the indelible marks of greatness 
He left the popular cause at the moment of its triumph and 
showed in so doing a strict consistency In a court degraded 
by licence and self-indulgence he maintained his self-respect 
and personal dignity regardless of consequences, and in an age 
of almost universal corruption and self-seeking he preserved a 
noble integrity and patriotism At the Restoration he showed 
great moderation in accepting rewards He refused a grant 
of 10,000 acres m the Fens from the king on the ground that 
It would create an evil precedent, and amused Charles and James 
by his indignation at the offer of a present of £10,000 from the 
French minister Fouquet, the only present he accepted from 
Louis XIV being a set of books printed at the Louvre Ills 
income, however, as lord chancellor was very large, and Clarendon 
maintained considerable state, considering it due to the dignity 
of the monarchy that the high olheers should carry the external 
marks of greatness The house built by him in St James s 
was one of the most magnificent ever seen in England, and was 
filled with a collection of portraits, chiefly those of contempoiary 
statesmen and men of letters It cost Clarendon in- 

volved him deeply in debt and was considered one of the chief 
causes of the ” gust of envy ” that caused his fall ® He is 
described as “ a fair, ruddy, fat, middle-statured, handsome 
man,” and his appearance was stately and dignified He 
expected deference from his inferiors, and one of the chief 
chaiges which he brought against the party of the young poli- 
ticians was the want of respect with which they treated himself 
and the lord treasurer His industry and devotion t<- public 
business, of which proofs still remain m the enormous mass of his 
state papers and correspondence, were exemplary, and were 
rendered all the more conspicuous by the negligence, inferiority 
in business, and frivolity of his successors As lord chancellor 
Clarendon made no great impression in the court of chancery 
His early legal training had long been interrupted, and his 
political preoccupations probably rendered necessary the 
delegation of many of his judicial duties to others According 
to Speaker Onslow his decrees were always made with the aid 
of two judges Burnet praises him, however, as ‘ a very good 
chancellor, only a little too rough but very impaitial m the 
administration of justice,” and Pepys, who saw him presiding 
in his court, perceived him to be “ a most able and ready man ’ ‘ 
According to Evelyn, ” though no considerable lawyer ’ he was 
“ one who kept up the fame and substance of tilings m tlu 
nation with solemnity ” He made good appointments 
to the bench and issued some important orders for the reform 
of abuses in his court ^ As chancellor of Oxford University, 
to which office he was elected on the 27th of October 1660, 
Clarendon promoted the restoration of order and various educa- 
tional reforms In 1753 his manuscripts were left to the univer- 
sity by his great-grandson Lord Cornbury, and m 1868 the 
money gained by publication was spent in erecting the Clarendon 
Laboratory, the profits of the History having provided m 1713 
a building for the university press adjoining the Sheldonian 
theatre, known since the removal of the press to its present 
quarters as the Clarendon Building 

Clarendon had risen to high office largely through his literary 
and oratorical gifts Ills eloquence was greatly admired by 

® Evclym witnessed its demolition m 1683 — Dtarv, May igth, 
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Evelyn and Pepys, though Burnet criticises it as too copious 
He was a great lover of books and collected a large library, was 
well read m the Roman and in the contemporary histones both 
foreign and English, and could appreciate Carew, Ben Jonson and 
Cowley As a writer and historian Clarendon occupies a high 
place in English literature His great work, the Htstory of the 
Rebellion, is composed in the grand style A characteristic 
feature is the wonderful series of well-known portraits, drawn 
with great skill and liveliness and especially praised by Evelyn 
and by Macaulay The long digressions, the lengthy sentences, 
and the numerous parentheses do not accord with modern taste 
and usage, but it may be observed that these often follow more 
closely the natural involutions of the thought, and express the 
argument more clearly, than the short disconnected sentences, 
now generally employed, while in rhythm and dignity Clarendon’s 
style IS immeasurably superior I he composition, however, of 
the work as a whole is totally wanting in proportion, and the 
book IS overloaded with state papers, misplaced and tedious in the 
narrative In considering the accuracy of the history it is 
important to remember the dates and circumstances of the 
composition of its various portions The published Htstory is 
mainly a compilation of two separate original manuscripts, the 
first being the history proper, written between 1646 and 1648, 
with the advantage of a fresh memory and the help of various 
documents and authorities, and ending in March 1644, and the 
second being the Life, extending from 1609 to 1660, but composed 
long afterwards m exile and without the aid of papers between 
i668 and 1670 Ihe value of any statement, therefore, in the 
published Htstory depends chiefly on whether it is taken from the 
History proper or the Life In 1671 these two manuscripts were 
united by Clarendon with certain alterations and modifications 
making Books 1 -vii of the published while Books viii -xv 

were written subsequently, and, being composed for the most 
part without materials, arc generally inaccurate, with the notable 
exception of Book ix , made up from two narratives written at 
Jersey in 1646, and containing very little from the Life Sincerity 
and honest conviction are present on every page, and the in- 
accuracies are due not to wilful misrepresentation, but to failure 
of memory and to the ilisadvantages under which the author 
laboured m exile But they lessen considerably the value of his 
work, and detract from his reputation as chronicler of con- 
temporary events, for which he was specially fitted by his 
practical experience in public business, a qualification declared 
by himself to be the “ genius, spirit and soul of an historian ” 
In general. Clarendon, like many of his contemporaries, failed 
signally to comprehend the real issues and principles at stake in 
the great struggle, laying far too much stress on personalities 
and never understanding the real aims and motives of the 
Presbyterian party Ihe work was first published in 1702-1704 
from a copy of a transcript made by Clarendon’s secretary, with 
a few unimportant alterations, and was the object of a violent 
attack by John Oldmixon for supposed changes and omissions 
in Clarendon and Whitelocke compared (1727) and again in a 
preface to his History of England (1730), repelled and refuted by 
John Burton in the Genuineness of Lord Clarendon's History 
Vindicated (1744) The history was first published from the 
original in 1826 , the best edition being that of 1888 edited b> 
W D Macray and issued by the Clarendon Press The Lord 
Clarendon's History Compleated, a supplement containing 
portraits and illustrative papers, was published in 1717, and An 
1 ppendtx to the History, containing a life, speeches and various 
pieces, in 1724 The Sutherland Clarendon in the Bodleian 
library at Oxford contains several thousand portraits and 
illustrations of the History 1 he Life of Edward, earl of Clarendon 
[and the^^ Continuation of the History , the first consisting 
of that portion of the Life not included in the Htstory, and the 
second of the account of Clarendon’s administration and exile m 
trance, begun in 1672, was published in 1759, the Htstory of the 
Reign of King Charles 11 from the Restoration , published 
about 1755, being a surreptitious edition of this work, of which 
the latest and best edition is that of the Clarendon Press of i8«;7 
Clarendon was also the author of The Difference and Disparity 
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between the Estate and Condition of George, duke of Buckingham 
and Robert, earl of Essex, a youthful production vindicating 
Buckingham, printed in Reliquiae Wottomanae (1672), 1 184 , 
Animadversions on a Book entitled Eanaticism (1673) , A Brief 
View of the dangerous errors in Mr Hobbes's 
book entitled “ Leviathan ” (1676) , The Htstory of the Rebellion 
and Civil War in Ireland (1719) , A Collection of Several Pieces of 
Edward, earl of Clarendon, containing reprints of speeches from 
the journals of the House of Lords and of the History of the 
Rebellion in Ireland (1727), A Collection of Several Tracts 
containing his Vindication m answer to his impeachment. 
Reflections upon several Christian Duties, Two Dialogues on 
Education and on the want of Respect due to age, and Contempla- 
tions on the Psalms (1727) , Religion and Policy (1811) , Essays 
moral and entertaining on the various faculties and passions of the 
human mind (1815, and in British Prose W nters, 1819, vol 1 ) , 
Speeches in Rushworth’s Collections (1692), pt 111 vol 1 230, 
333 , Declarations and Manifestos (Clarendon being the author of 
nearly all on the king’s side between March 1642 and March 1645, 
the first being the answer to the Crand Remonstrance in January 
1642, but not of the answer to the XIX Propositions or the 
apology for the King’s attack upon Brentford) in the published 
History, Rushworth’s Collections, E Husband’s Collections of 
Ordinances and Declarations (1646), Old Parliamentary History 
(1751-1762), Somers Tracts, State Iracts, Harletan Miscellany , 
Thomasson Tracts {Bni Mus ), E 157(14), and a large number of 
anonymous pamphlets aimed against the parliament, including 
Transcendent and Multiplied Rebellion and Treason (1645) A 
LetUr from a True and Lawful Member of Parliament to one 
of the Lords of his Highness's Council {16^6), and Two Speahes 
made in the House of Peers on Monday ic)th Dec [1642] 
{Somers 1 racts, Scott, vi 576) , Second Thoughts (« d , m fa^ our 
of a limited toleration) is ascribed to him in the Catalogue in the 
British Museum , A I etter to one of the Chief Ministers of 
the Nonconforming Party (Saumur, 7th May 1674) has been 
attributed to him on insufficient evidence 
Clarendon’s correspondence, amounting to over 100 volunus 
IS in the Bodleian library at Oxford, and other letters are to be 
found in Additional MSS in the British Museum Selections 
have been published under the title of State Papers Collected by 
E,dward, earl of Clarendon (Clarendon State Papers) lietueen 1767 
and 1786, and the collection has been calendared up to 1657 m 
1869, 1872, 1876 Other letters of Clarendon are to be found in 
Lister’s Life of Clarendon, 111 , A icholas Papers (Camden Sot , 
i886) , Diary of J Ey tlyn, appendix , Sir R Fanshaw s Drn;'i«aZ 
Letters (1724), Warburtons life of Prince Rupert (1849), 
Barwick’s Li/f 0/ Hancic^ (1724) Hist M'sS Comm loth Rep 
pt VI pp 193-216, and in the Harleian Miscellany 

Bibi iographv —Clarendon ^ autobiographical works and I etters 
onumt rated above, and the MS Colkction in the liodkian hbr'ir% 
llu Lntb of Clartndon by 1 H Lister (1838), and bv C H tirth 
in tilt Dut of Sat Biography (with autliontits tlu re colltcttd) 
completely supersede ill t irlicr accounts including that in Lues 
of -ill the Lord Chancellors (1708), m Macdiarmid s I nes of Biitish 
btatesmen (1807), and in the dillerciit Lives bv Moixl in ■ithenae 
Oxonienses (Bliss), 111 ioi8 while those in J H Biownc s I hes 
of the Prime Mtnislcis of Ingland (1858), in Lodge s l\'rtiaitc in 
Lord Campbells Lues of (he Chanietlors, m 110 (1845), and in 
Foss s Judges, supply no further information In Historual Inquiries 
respecting the Character of Iduard Hyde, earl of Clarendon various 
charges against Cl ircndon were collected b\ G A Ellis (1827) and 
inswered by Lister, vol 11 520, ind by Lady Th Lewis m It is of 
the Contemporaries of Lord Clarendon (1852), 1 prefact pt 1 lor 
criticisms of the History see Gardiners Ciitl II ars (i^o:)) 111 i2i 
Rankes Htst of Pngland, vi 3 29 Die Polihk hails des Ersfen 
und Lord Clarendon s DarstcUung b\ \ Buff (1808) , articlt 
m the Dut of \at Biog by C H Firth, -iml t'<peci'ill\ a serits o< 
admirable articles by the same author in thi I ng Hist Retu c 
(1904) For description of flu Ms Maciays edition ol th« Hisfov 
(1888), Lady Ih Lewis s Lucs fiom the Clarendon Calleiy 1 inftod 

E t 11 for list of earlu r editions, 4 th Oxon (Bliss) lu 1017 Lord 

ansdowne difmds Sir R Granvillt against (laundons strictures 
m the Vindication {(jcnutne IForAs of G Gran die I nd J ansdnu in 
I ■J03 [17^2]) and Ixird Ashbuniham defends John ^shbunihiin 
in A \arrattte by John Ashburnham (18 ^o) Sec also \oh'- at 
Meetings of the Piny Louiuil between Lharles II and the I cut of 
Clcitiitdon (Roxburghe Club, 1890) Liciterai Orders of the High 
Court of Chanceiy , hy J Bi ''mes (181 s'* 117221 s R (tirdintrs 
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Hist of England, of the Civil U'ar and of the Commonwealth , Lord 
Clarendon, by A Chas<9ajit (account of the assault at Evreux) {1891) 
Annals of the Bodleian Library, by W D Macray {1868) Masson’s 
Life of Milton , Lift, of btr G Sat lie, by 11 C Foxcioft (1898) , 
Cal of St Pap Dow.esp 1667 1668,58,354,370 Hist MSS Comm 
Senes, MSS of J M Heathiote and Venous Collections, vol 11 
Add MSS m the British Museum Notes and QjMnes ,6 set v 283, 
9 sor M 182, 1 ser i\ 7, Pepys s Diary , J Evelyns Diary and 
Correspondence Gen Catalogue m British Museum Edward Hyde, 
earl of Clarendon (1909), a lecture delivered at Oxford during the 
Clarendon centenary by C H Firth (P C Y ) 

CLARENDON, GEOROE WILUAM FREDERICK VILLIERS, 

4rii Larl of (in the Vilhers line) (1800-1870), English diplomatist 
and statesman, was born in London on the 12th of January 1800 
He was the eldest son of the Hon George Villiers (1759-1827), 
youngest son of the ist earl of Clarendon (second creation), by 
rheresa, only d lughter of the first Lord Boringdon, and grand- 
daughter of the hrst Lord Grantham Ihc earldom of the lord 
chancellor Clarendon became extinct in the Hyde line by the 
death of the 4th earl, his last male descendant Jane Hyde, 
countess of Essex, the sister of that nobleman (she died in 1724), 
left two daughters , of these the eldest. Lady Charlotte, became 
heiress of the H>de family She married fhomas Villiers (1709- 
1786), second son of the 2nd earl of Jersey, v\ho seia^ed with 
distinction as English minister m Germany, and in 1776 the 
earldom of Clarendon was revived in his favour Ihe connexion 
with the Hyde family was therefore in the female line and 
somewhat remote But a portion of the pictures and plate of the 
great chancellor was preserved to this branch of the family, and 
remaias at The Grove, their family seat at Hertfordshire The 
2nd and 3rd earls were sons of the ist, and, neither of them 
having sons, the title passed, on the death of the 3rd earl (John 
Charles) m 1838, to their younger brother’s son 

Young George Villiers entered upon life in circumstances 
which gave small promise of the brilliancy of his future career 
He was well born , he was heir presumptive to an earldom , 
and his mother was a woman of great energy, admirable good 
sense, and high feeling But the means of his family were 
contracted , his education was desultory and incomplete , he 
had not the advantages of a training either at a public school or 
m the House of Commons He went up to Cambridge at the 
early age of sixteen, and entered St John’s College on the 29th 
of June i8i6 In 1820, as the eldest son of an earls brother 
with royal descent, he was enabled to take his M A degree 
under the statutes of the university then m force In the same 
year he was appointed attache to tlie British embassy at St 
Petersburg, where he remained three years, and gained that 
practical knowledge of diplomacy which was of so much use to 
him >11 after-life He had received from nature a singularly 
handsome person, a polished and engaging address, a ready 
command of languages, and a remarkable power of com|)osition 

Upon his return to England in 1823 he was appointed to a 
commissionership of customs, an office which he retained for 
about ten years In 1831 he was despatched to France to 
negotiate a commerc lal treaty, which, however, led to no result 
On the i6th of August 1833 he was xppointed minister at the 
court of Spam Ferdinand VII died within a month of his 
arrival at Madiid, and the infant queen Isabtlla, tlien m the 
third year of her age, was placed by the old Spanish law of female 
inheritance on her contested throne Don Carlos, the late 
king s brother, clauned the crown by virtue of the Salic law of 
the House of Bourbon which Ferdinand had renounced before 
the birth of his daughter Isabella 11 and her mother Christina, 
the queen regent, became the representatives of constitutional 
monarchy, Don Carlos of Catholic absolutism The conflict 
which had divided the despotic and the constitutional powers 
of Europe since the French Revolution of 1830 broke out into 
civil war in Spam, and by the Quadruple Treaty, signed on the 
22nd of April 1834, France and England pledged themselves to 
the defence of the constitutional thrones of Spam and Portugal 
For SIX years Villiers continued to give the most active and 
intelligent support to the Liberal government of Spam He 
was accused, though unjustly, of having favoured the revolution 
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of La Granja, which drove Christma, the queen mother, out of 
the kingdom, and raised Espartero to the regency He un- 
doubtedly supported the chiefs of the Liberal party, such as 
Espartero, against the intrigues of the French court , but the 
object of the British government was to establish the throne 
of Isabella on a truly national and liberal basis and to avert 
those complications, dictated by fort ign influence, whu h eventu- 
ally proved so fatal to that princess Villiers received the 
grand cross of the Bath m 1838 m acknowledgment of his services, 
and succeeded, on the death of his uncle, to the title of earl of 
Clarendon , m the following year, having left Madrid, he married 
Katharine, eldest daughter of James Walter, first earl of Verulam 

In January 1840 he entered Lord Melbourne’s administration 
as lord privy seal, and from the death of Lord Holland m the 
autumn of that year Lord Clarendon also held the oflice of 
chancellor of the duehy of Lancaster until the dissolution of the 
ministrv in 1841 Deeply convinced that the maintenance of a 
cordial understanding with France was the most essential 
condition of peace ind of a liberal policy in Europe, he reluctantly 
concurred m the measures proposed by Lord Palmerston for 
the expulsion of the pasha of Egypt from Syria , he strenuously 
advocated, with Lord Holland a more conciliatory policy 
towards France , and he was only restrained from sending in 
his resignation by the dislike he felt to break up a cabinet he 
had so recently joined 

Ihe interval of Sir Robert Peel’s great admmistration (1841- 
1846) was to the It-aders of the Whig party i period of repose , 
but I ord Clarendon took the warmest interest m the triumph 
of the principles of free trade and m the repeal of the corn-laws, 
of which his brother, Charles Pelham Villiers (^7;), had been 
one of the earliest champions For this reason, upon the forma- 
tion of Lord John Russell s first administi ation, I ord Clarendon 
accepted tlie office of president of the Board of "Iradc 'Iwice 
in his career the gov emor-gencralship of India was offered him, 
and onte the governor-generalship of Canada , — these he refused 
from reluctance to withdraw from the polities of F-uropc But 
m 1847 ^ sense of duty compelled him to take a far more laborious 
and uncongenial appointment The desire of the cabinet was 
to abolish the lord-heutenancy of Ireland, and I ord C larendon 
was prevailed upon to accept that office, with a view to transform 
It ere long into an Irish secretaryship of state But he hid not 
been many months m J 3 ublin before he acknowledged that the 
diflieultjcs then existing m Ireland could only be met by the 
most vigilant and energetic authority, exercised on the spot 
The crisis was one of extraordinary peril Agrarian crimes of 
horrible atrocity had increased threefold The Catholic clergy 
were openly disaffected Ihis was the second year of the Irish 
famine, and extraordinary measures were required to regulate 
the bounty of the government and the nation In 1848 the 
revolution in F'rance let loose fresh elements of discord, which 
culminated in an abortive insurrection, and for a lengthened 
period Ireland was a prey to more than her wonted symptoms 
of disaffection and disorder Lord Clarendon remained viceroy 
of Ireland till 1852, and left behind him permanent marks of 
improvement His services were expressly acknowledged in the 
queen’s sjxjech to both Houses of Parliament on the 5th of 
September 1848 — tlus being the first time that any civil servites 
obtained that honour , and he was made a knight of the (jarter 
(retaining also the grand cross of the Bath by special order) on 
the 23rd of March 1849 

Upon the formation of the coalition ministry between the 
Whigs and the Peehtes, m 1853, under Lord Aberdeen, Lord 
Clarendon became foreign minister Ihe country was already 
“ drifting ” into the Crimean War, an expression of his own 
which was never forgotten Clarendon was not responsible for 
the policy which brought war about , but when it occurred he 
employed every means in his power to stimulate and assist the 
war departments, and above all he maintained the closest 
relations with the French The tsar Nicholas had speculated 
on the impossibility of the sustained joint action of France and 
England in council and in the field It was mainly by I ord 
Clarendon at Whitehall and by Lord Raglan before Servastopol 
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that such a combination was rendered practicable, and did 
eventually triumph over the enemy The diplomatic conduct 
of such an alliance for three years between two great nations 
jealous of their military honour and fighting for no separate 
political advantage, tried by excessive hardships and at moments 
on the verge of defeat, was certainly one of the most arduous 
duties ever performed by a minister The result was due m the 
mam to the confidence with which Lord Clarendon had inspired 
the emperor of the French, and to the affection and regard of 
the empress, wliom he had known m Spam from her childhood 

In 1856 1 ord Clarendon took his seat at the congress of Paris 
convoked for the restoration of peace, as first British pleni- 
potentiary It was the first time since the appearance of Lord 
Castlereagh at Vienna that a secretary of state for foreign 
affairs had been present in person at a congress on the continent 
Lord Clarendon s first care was to obtain the admission of 
Italy to the council chamber as a belligerent power, and to 
raise the barrier which still excluded Prussia as a neutral one 
But m the generd anxiety of all the powers to terminate the war 
there was no small danger that the objects for which it luid 
been undertaken would be abandoned or forgotten It is due 
entirelv to the firmness of Lord Clarendon that the principle 
of the neutralization of the Black Sea was preserved, that the 
Russnn attempt to trick the allies out of the cession m Bessaraliia 
was defeated, and that the results of the war were for a tune 
secured I he congress was eager to turn to other subjects, 
and perhaps the most important result of its deliberations was 
the celebrated Declaration of the Maritime Powers, which 
aliolishcd privateering, defined the right of blockade, and 
limited the right of capture to enemy’s property m enemy s 
ships T ord ( larendon has been accused of an abandonment 
of what arc termed the belligerent rights of Great Britain, which 
were undoubtcdlv based on the old maritime laws of Luropc 
But he acted in strut conformiU with the views of the British 
cabinet, and the British cabinet adopted those \icws because it 
was satisfied that it was not fur the benefit of the country to 
adhere to practices which exposed the vast mercantile interests 
of Britain to depredation, c\cn bv the cruiseis of a secondary 
maritime power, and winch, if vigorously enforced against 
neutrals, could not fail to embroil her with eyery maritime 
state m the world 

Upon the reconstitution of the Whig administration m 18^9, 
I ord ]ohn Russell made it a condition of his acceptance of oftice 
under I ord P ilmcrston that the foreign dejiartment should be 
pheed in his own hands, which implied that lord Clarendon 
should lie excluded from office, as it would have been inconsistent 
alike with his dignity and his tastes to fill any other post m the 
government The consequence veas that from 18^9 till 1864 
Lord Clarendon remained out of oftue, and the critical relations 
arising out of the Civ il War m the United Slates were left to the 
guidance of Farl Russell But he re-entered the cabinet in Mav 
i86j. as chancellor of the duchy of Lancaster , and upon the 
death of Lord Palmerston m 1861^, I ord Russell again became 
prime minister, when Lord Clarendon returned to the foreign 
office, which was again confided to him for the third lime upon 
the formation of Mr Gladstone’s administration m 1868 lo 
the last moment of his existence, Lord (larendon continued to 
devote every faculty of his mind and ev^erv' instant of lus life 
to the public service , and he expired surrounded by the boxes 
and papers of his office on the 27th of June 1870 No man owed 
more to the mflucncc of a generous, unselfish and liberal dis- 
position If he had mails he nevei ceased to treat them with the 
consideration and confidence of friends, and he cared but little 
for the ordinary prizes of ambition m comparison with the 
advancement of the cause of peace and progress 

He was succeeded as 5th earl by his eldest son, Fdward TI\de 
ViiiTFRS (b 1846), who became lord chamberlain m 1900 

See also the aiticle (hy Henrv Reeve) m Fraser s Magazine, August 
1870 

CLARENDON, HENRY HYDE, 2Nn Earl of (16^8-1700), 
English statesman, eldest son of tloe fiist earl, was born on the 
2nd of June 1638 He accompanied his parents into exile and 
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assisted his father as secretary, returning with them m 1660 
In 1661 he was returned to parliament for W iltshire as Ixtrd 
Combury He became secretary in 1662 and lord chamberlain 
to the queen in 166(5 Ht took no part in thi life of the court, 
and on the dismissal of his father became a vehement opjionent 
of the administration, defended his father in the impeaclimcnt 
and subsequently made effective atla* ks upon Burkin^him 
and Arlington In 1674 he became carl of Clarendon In lus 
father’s death, and in 1679 was made a pnvy councillor Ik 
was not included in Sir W Temple s council of that vear, but 
was reappointed in 1680 In 1(182 he supported Halifax s 
proposal of declaring war on 1 ranee On the accession of lames 
in i68s he was appointed lord pm v seal, but shortly afterwards, 
in September, was removed from this office to that of lord- 
lieutenant of Ireland Clarendon was embarrassed in his 
estate, and James required a willing agent lo carry' out his 
design by upsetting the Protestant genemment and the Act of 
Settlement Clarendon armed in Dublin on the qth of January 
1686 He found himself completely in the power of Cvrconnel, 
the commander-m duet , and though, like his father i staunch 
Protestant, elec ted this vear high steward of Oxford University, 
and detesting the king s pohev, he olaev cd lus orders to introduce 
Roman Catholics into the government and the armv and upon the 
bench, and clung to office till after the dismissal of his brother, 
the carl of Rochester, m January 1687, when he was recalled 
and succeeded bv Tyrconncl He now supported the church 
m Its struggle with James, opposed the Declaration of Indulgent c , 
wrote to Mary' an account of the resistance of the bishops,^ and 
visited and advised the latter in the lower Ht had no share, 
however, in inviting William to England He assured James 
in September that the Church would be loyal, advised the 
calling of the parliament, and on the desertion of lies son, Lord 
Cornburyq to William on the 14th of November expressed to 
the king and queen the most poignant grief In the council 
held on the 27th, however, he made a violent and unseasonable 
attack upon James s conduct, and on the ist of December set 
out to meet William, joined him on the 3rd at Berwick near 
bahsbury, and was present at the conference at Hungerford 
on the 8th, and again at Windsor on the i()lh His wish w*as 
apparcntlv to effect some compromise, saving the riown for 
James Acwrding to Burnet, he advised sending James to 
Breda, and according to the duchess of Marlborough to the 
lower, but he himself denies these statements" Ht opposed 
vehemently the settlement of the crown upon W illiam and Marv 
voted for the regenev , and refused to take the oaths to the new 
sov'ercigns, remaining a non-juror for the rest of his life He 
subsequently retired to the c ountrv , engaged in cabals against 
the government, assoei ited hunself with Richard Graham, Lord 
Preston, and organizing a plot against William, was airested on 
the 24th of June 1690 bv order of his niece (juecn ^larv , and 
placed in the Tower I iberatcd on the i‘;th of August, he im- 
mecliatelv rec ommenced his intrigues On Preston s arrest on 
the 31st of December, a compromising letter from Clarendon 
was found upon him, and he was named In Preston as one of his 
accomplices He was examined before the pnvv council and 
again imprisoned m the lower on the 4th of Januarv 1691, 
remaining in confinement till the 3rd of July Ihis closed his 
public career In 1702, on Queen Anne s ajccession he presented 
himself at court, “ to talk to his niece but the queen refused to 
see him till he had taken the oatlis He died on the 31SI of 
October 1709 and was buried in Westminster Ahlicv 

His public career had been neither distinguished nor useful, but 
it seems natural to ascribe its failure to small abilities and to the 
conflict between personal ties and pohtical convictions w'hich 
drew him in opposite directions rather than following Macaiulav 
to motives of self-interest He was a man of some literan taste 
a fellow of the Royal Society (1684) the author of The Historv mid 
Antiquities of the Cathedral ( hurcli of Winchester conturued 
bv S Cale (fjic;), and he collaboratecl witli his brother Rochester 
m the publication of his fathers (1702-1704) He 

’ Hist MSS Comm MS'^ of the Duke of BuccUt ch n 
* Correspondence and Diary (1828), 11 280 
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married (i) in 1660, Theodosia, daughter of Lord Capel, and (2) 
in 1670, Plower, daughter of William Backhouse of Swallowfield 
in Berkshire, and widow of William Bishopp and of Sir William 
Backhouse, Bart He was succeeded by his only son, Edward 
(1661-1724), as 3rd earl of Clarendon , and, the latter having no 
surviving son, the title passed to Henry, 2nd earl of Rochester 
(1672-1753), at whose death without male heirs it became extinct 
in the Hyde line 

CLARENDON, CONSTITUTIONS OF, a body of English laws 
issued at Clarendon in 1164, by which Henry II endeavoured to 
settle the relations between Church and State Though they 
purported to declare the usages on the subject which prevailed m 
the reign of Henry I they were never accepted by the clergy, and 
were formally renounced by the king at Avranches in September 
1172 Some of them, however, were m part at least, as they all 
purported to be, declaratory of ancient usage and remained in 
force after the royal renunciation Of the sixteen provisions the 
one which provoked the greatest opposition was that which 
declared in effect that criminous clerks were to be summoned to 
the king’s court, and from there, after formal accusation and 
defence, sent to the proper ecclesiastical court for trial If found 
guilty they were to be degraded and sent back to the king’s court 
for punishment Another provision, which in spite of all opposi- 
tion obtained a permanent place in English law, declared that all 
suits even between clerk and clerk concerning advowsons and 
presentations should be tried m the king’s court By other 
provisions appeals to Rome without the licence of the king were 
forbidden None of the clergy were to leave the realm, nor were 
the king’s tcnants-in-chief and ministers to be excommunicated or 
their lands interdicted without the royal permission Pleas of 
debt, whether involving a question of good faith or not, were to 
be m the jurisdiction of the king’s courts Two most interesting 
provisions, to which the clergy offered no opposition, were (1) if 
a dispute arose between a clerk and a layman concerning a 
tenement which the clerk claimed as free-alms (frankalmoign) 
and the layman as a lay-fee, it should be determined by the 
recognition of twelve lawful men before the king’s justice whether 
it belonged to free-alms or lay-fee, and if it were found to belong 
to free-alms then the plea was to be held in the ecclesiastical 
court, but if to lay-fee, in the court of the king or of one of his 
magnates, (2) a declaration of the procedure for election to 
bishoprics and royal abbeys, generally considered to state the 
terms of the settlement made between Henry I and Anselm in 
1107 

Authorities J C Robertson, Materials for History of Thomas 
Becket, Rolls Senes (1875-1885) Sir F Pollock -ind F W Maitland, 
History of English Law before the Time of hd I (Cambridge, 
1898), ind F W Maitland, Roman Canon Law in the Church of 
hngland (1898) the text of the Constitutions is printed by W 
Stubbs in Select Charters (Oxford, 1895) (G J ’T ) 

CLARES, POOR, otherwise Clansses, Franciscan nuns, so 
( ailed from their foundress, St Clara {qv) She was professed by 
St hrancis in the Portiuncula in 1212, and two years later she 
and her first companions were established in the convent of St 
Damian’s at Assisi The nuns formed the “ Second Order of St 
Francis,” the friars being the “First Order,” and the Tertianes 
{qv) the “ Ihird ” Before Clara’s death in 1253, the Second 
Order had spread all over Italy and into Spam, France and 
Germany , in England they were introduced c 1293 and estab- 
lished in London, outside Aldgate, where their name of Minoresses 
survives in the Minories , there were only two other English 
houses before the Dissolution St Francis gave the nuns no rule, 
but only a “ Form of Life ” and a “ Last Will,” each only five 
lines long, and commg to no more than an inculcation of his idea 
of evangelical pov’erty Something more than this became 
necessary as soon as the institute began to spread , and during 
Francis’s absence m the Fast, 1219, his supporter Cardinal 
Hugolino composed a rule which made the Franciscan nuns 
practically a species of unduly strict Benedictines, St Francis’s 
special charactenstics being eliminated St Clara made it her 
life work to have this rule altered, and to get the Franciscan 
character of the Second Order restored, in 1247 a “Second 
Rule ’ was approved which went a long way towards satisfying 


her desires, and finally m 1253 a “ Third,” which practically gave 
what she wanted This rule has come to be known as the “ Rule 
of the Clares ”, it is one of great poverty, seclusion and austerity 
of life Most of the convents adopted it, but several clung to 
that of 1247 To bring about conformity, St Bonaventura, while 
general (1264), obtained papal permission to modify the rule of 
1253, somewhat mitigating its austerities and allowing the 
convents to have fixed incomes, — thus assimilating them to the 
Conventual Franciscans as opposed to the Spirituals This rule 
was adopted in many convents, but many more adhered to the 
strict rule of 1253 Indeed a counter- tendency towards a greater 
strictness set in, and a number of reforms were initiated, intro- 
ducing an appalling austenty of life The most important of 
these reforms were the Coletines (St Colette, c 1400) and the 
Capuemes (c 1540, see Capuchins) The half-dozen forms of 
the Franciscan rule for women here mentioned are still in use m 
different convents, and there are also a great number of religious 
institutes for women based on the rule of the Fertianes By the 
term “ Poor Clares ” the Coletme nuns are now commonly 
understood , there are various convents of these nuns, as of other 
Franciscans, in England and Ireland Franciscan nuns have 
always been very numerous , there are now about 1 50 convents of 
the various observances of the Second Order, in every part of the 
world, besides innumerable institutions of Tertianes 

See Helyot, Hist des ordres reltgtettx (1792), vu cc 25 28 and 
38 42 , Wetzer and Welte, htrchenlevihon (2nd ed ), art Claia 
Max lleimbucher, Orden und Kongregationen (1890), 1 §§ 47, 48, 
who gives references to all the literature For a scitntihc study 
of the beginnings see I empp, ‘ Die Anfange des Klaussenordens ’ 

I m Zeitschnft fiir Kirchengeschuhte, xm (1892), 181 tf (E C B ) 
CLARET (from the Fr vtn claret, mod clairet, wine of a light 
I clear colour, from Lat clarus, clear), the English name for the red 
Bordeaux wines The term was originally used in France foi 
light-yellow or light-red wines, as distinguished from the vins 
rouges and the vins blancs , later it was applied to red wines 
generally, but is rarely used in French, and never with the 
particular English meaning (see Wine) 

CLARETIE, JULES ARSfeNE ARNAUD(i84o- ), French 
man of letters and director of the Theatre Fran9ais, was born at 
Limoges on the 3rd of December 1840 After studying at the 
lyc^e Bonaparte in Pans, he became an active journalist, achiev- 
ing great success as dramatic critic to the Figaro and to the 
Opinion nalionale He was a newspaper correspondent during 
the Franco-German War, and during the Commune acted as start- 
officer in the National Guard In 1885 he became director of the 
Theatre Fran9ais, and from that time devoted his time ( hicfly to 
Its administration He was elected a member of the Academy in 
1888, and took his seat in February 1889, being received by 
Ernest Renan The long list of his works includes Histoire de la 
revolution de 1870-1871 (new ed , 5 vols , 1875-1876) , 6 inq ans 
apres , V Alsace et la I orraine depuis Vannexion (1876), some 
annual volumes of reprints of his articles in the weekly press, 
entitled La Vie a Parts , La Vie moderne au theatre {iS6^-iE6g) , 
Moliere, sa vie et son oeuvre (1871) , llistoire de la litter at ure 
franfatse,goo-igoo{2xidiiA 1905), Candidat I (1887), a novel of 
contemporary life, Bnchanteau, comSdien f ran fats (1896), 
several plays, some of which are based on novels of his own — I es 
Muscadtns{iSq4),Le Regiment de Champagne{iS7j),LesMirabeau 
(1879), Monsieur le ministre (1883), and others, and the opera. 
La Navarraise, based on his novel La Cigarette, and written with 
Henri Cam to the music of Massenet La Navarraise was first 
produced at Covent Garden (June 1894) with Mme Calv6 in the 
part of Anita His (Euvres completes were published in 1897- 
1904 

CLARI, GIOVANNI CARLO MARIA, Italian musical com- 
poser, chapel-master at Pistoia, was born at Pisa about the year 
1669 The time of his death is unknown He was the most 
celebrated pupil of Colonna, chapel-master of S Petronio, at 
Bologna He became maestro di cappella at Pistoia about 1 7 1 2, at 
Bologna in 1720, and at Pisa in 1736 He is supposed to have 
died about 1745 The works by which Clan distinguished 
himself pre-eminently are his vocal duets and trios, with a basso 
continuo, published between 1 740 and 1 747 These compositions. 



CLARINA- 

which combine graceful melody with contrapuntal learning, were 
much admired by Cherubim They appear to have been admired 
by Handel also, since he did not hesitate to make appropriations 
from them Clan composed one opera, 11 Savto dehrante, 
produced at Bologna in 1695, and a large quantity of church 
music, several specimens of which were printed in Novello’s 
Fttzwilbam Music 

CLARINA, a comparatively new instrument of the wood-wind 
class (although actually made of metal), a hybrid possessing 
characteristics of both oboe and clarinet The clarma was 
invented by W Heckel of Biebrich-am-Rhem, and has been used 
since 1891 at the Festspielhaus, Bayreuth, in Tristan und Isolde, 
as a substitute for the Holztrompete made according to Wagner’s 
instructions The clarma has been found more practical and more 
effective in producing the desired tone-colour The clarma is a 
metal instrument with the conical bore and fingering of the oboe 
and the clarinet smgle-reed mouthpiece ihe compass of the 



instrument is as shown, and it stands m the key of Bi> Like the 
clarinet, the clarma is a transposing instrument, for which the 
music must be written m a key a tone higher than that of the 
composition Ihc timbre resulting from the combination of 
(onical bore and smgle-reed mouthpiece has in the lowest 
register affinities with the cor anglais, m the middle with the 
saxophone, and m the highest with the clarinet Other 
German orchestras have followed the example of Bayreuth 
Ihe clarma has also been found very effective as a solo 
instrument (K S ) 

CLARINET, or Clarionet (Fr clannette , Ger Clarinelle, 
Klanneft , Ital clarinetto, chiarineito), a wood-wind instrument 
having a cylindrical bore and played by means of a single-rccd 
mouthpiece 1 he word clarinet ” is said to be derived from 
clarinetto, a diminutive of clan no, the Italian for (i) the soprano 
trumpet, (2) the highest register of the instrument, (3) the 
trumpet played musically without the blare of the martial 
instrument The word “ clarionet ” is similarly derived from 
“ clarion,’ the Lnglish equivalent of clanno It is suggested that 
the name clarinet or clarinetto was bestowed on aeeount of the 
resemblance m timbre between the high registers of the clanno 
and clarinet B> adding the speaker hole to the old chalumcau, 
J ( Denner gave it an additional compass based on the over- 
blowing of the harmonic twelfth, and consisting of an octave and 
a hilf of harmonics, which received the name of clanno, while 
the lower register retained the name of chalumeau I here is 
something to be said also m favour of another suggested deriva- 
tion from the Italian chianna, the name for reed instruments and 
the eijuivalent for tibia and aulos At the beginning of the 18th 
century in Italy clarinetto, the diminutive of clanno, would be 
masculine, whereas chiarinetla or clannetta would be feminine,^ as 
m Doppelmayr’s account of the invention written m 1730 The 
word “ clarinet ” is sometimes used in a generic sense to denote 
the whole family, which consists of the clarinet, or discant 
corresponding to the violin, oboe, &c , the alto clarinet m h , 
the basset horn in F (qv) , the bass clarinet {q v ), and the 
pedal clarinet (qv) 

The modern clarinet consists of five (or four) separate pieces 
(i) the mouthpiece , (2) the bulb , (3) the upper middle joint, or 
left-hand joint , (4) the lower middle joint, or right-hand joint 2 , 
(5) the bell , which (the bell excepted) when joined together, form 
a tube with a continuous cylindrical bore, 2 ft or more m length, 
according to the pitch of the instrument The mouthpiece, 
including the beating or smgle-reed common to the whole 
clarinet family, has the appearance of a beak with the point 
bevelled off and thinned at the edge to correspond with the end of 

* bee Gottfried Weber s obj^ection to this derivation m “ Olier 
Clannette und Basset horn, Caeciha (Mainz, 1829), vol xi pp 36 
and ^7, note 

^ Nos 3 and 4 are sometimes made m one, as for instance in 
Messrs Rudall, Carte & Company s modification, the Klussmann 
patent. 
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the reed shaped like a spatula The under part of the mouthpiece 
(fig 2) IS flattened in order to form a tabic for the support of the 
reed which is adjusted thereon with great meet), allowing just 
the amount of play requisite to set m vibration 
the column of air within the tube 
The mouthpiece, which is subject to con- 
tinual fluctuations of dampness and dryness, 
and to changes of temperature, requires to be 
made of a material having great powers of 
resistance, such as cocus wood, ivory or 
vulcanite, which arc mostly used for the 
purpose in England A longitudinal aperture 
I in long and \ in wide, communicating with 
the bore, is cut in the table and co\cred by 
the reed The aperture is thus closed except 
towards the point, where, for the distance of 
i to i in , the reed is thinned ind the table 
curves backwards towards the point, leaving 
a gap between the ends of the mouthpitce anil 
of the reed of j mm or about the thickness of 
a sixpence for the B flat clarinet 1 he curv e 
of the table and the size of the gap are there- 
fore of considerable importance Ihe reed is 
cut from a joint of the Arundo donax or sativa, 
which grows wild m the regions bordering on 
the Mediterranean A flat slip of the reed is 
cut, flattened on one side and thinned to a 
very delicate edge on the other At first the 
reed was fastened to the table by means of 
many turns of a fine waxed cord The metal 
band adjusted by means of two screws, known 
as the “ ligature,” was introduced about 1817 
by Ivan Mulkr Ihe reed is set m vibration 
by the breath of the performer, and being 
flexible It beats against the table, opening 
and closing the gap at a rate depending on 
the rate of the vibrations it sets up m the 
air column, this rate varv ing according to the 
length of the column as determined by opening 
the lateral holes and keys A ey lindrieal tube 
played by means of a reed has the acoustic 
properties of a stopped pipe, i e the funda- 
mental tone produced by the tube is an ^ —Clan et 
octave lower than the corresponding tone of ^(^vihert Modi'?)* 
an open pipe of the same length, and over- 
blows a twelfth , whereas tubes having a conical bore file the 
oboe, and played bv means of a reed, speak as open pipes and 
overblow an octave This forms the fundamental difference 
between the instruments of the oboe and 
clarinet families Wind instruments de- 
pending upon lateral holes for the produc- 
tion of their scale must either have as 
many holes pierced in the bore as thev 
require notes, or make use of the propertv 
possessed by the air-column of dividing 
into harmonics or partials of the funda- 
mental tones Iwenty to twentv-two 
holes IS the number generalb accepted as 
the practical limit for the clarinet , bey ond 
that number the fingering and mechanism 
become too complicated 1 he compass of 
the clarinet is therefore extended through 
the medium of the harmonic overtones 
In stopped pipes a node is formed near 
the mouthpiece, and thev are therefore only 
able to produce the unev cn harmonics, such 
as the ist, 3rd, 5th, 7th, &c , correspond- 
ing to the fundamental, and the diatonic intervals of the 5th 
one octave above, and of the 3rd and 7th two octaves above the 
fundamental By pressing the reed with the hp near the base 
where it is thicker and stiffer, and increasing the pressure of the 
breath, the air-column is forced to div ide and to sound the 




I IG 2 - Clarinet 
Mouthpiece a, the 
mouthpiece showing 
the position of the 
boro inside b, the 
single or bt iting 
reed 
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harmonics, a pnnciple well understood by the ancient Greeks 
and Romans m playing upon the aulos and tibia ^ This is 
easier to accomplish with the double reed than with the beating 
reed , in fact with a tube of wide diameter, such as that of the 
modern clarinet, it would not be possible by this means alone 
to do justice to the tone of the instrument or to the music now 
written for it The bore of the aulos was very much narrower 
than that of the c larinet 

In order to facilitate the pro(,luction of the harmonic notes 
on the clarinet, a small hole, closed by means of a key and called 
the “ speaker,” is bored near the mouthpiece By means of 
this small hole the air-column is placed in communication with 
the external atmosphere, a \cntral segment is formed, and the 
air-column divides into three ecjual parts, producing a triple 
number of vibrations resulting in the third note of the harmonic 
series, at an inter\al of a twelfth above the fundamental In a 
wind instrument with lateral holes the fundamental note corre- 
sponding to any particulir hole is produced when all the holes 
below th It hole are open and it itself and all above it are closed, 
the effective length of the resonating tube being shortened as 
each of the closed holes is successively uncovered In order to 
obtun a complete chromatic scale on the clarinet at least eighteen 
holes are rccjuircd I his senes produces with the bell-note a 
succession of nineteen semitones, giving the range of a twelfth 
and known as the fundamental scale or chalutneau register, so 
called, no doubt, because it was the compass (without chromatic 
semitones) of the more primitive predecessor of the clarinet, 
known as the chalumeau, which must not be confounded with 
the shawm or schtlmey of the middle ages 

The fundaniLUt il scale of the modern clarinet m C extends from 



The next octave and a half is obtamed bj opening 


the speaker Ley, whereby eaeh of the fund urn ntal notes is rcjiio 
duel cl a twelfth liiglitr (Jk bell note tliiis jumps fioni I to Bs, 
the hrst key gives instc id of T its twelfth C#, and so on, extending 


the compass to 



which ends the natural compass ot tlie 


instrument, although a skilful pcrfoimc r maj obt un mother octave 
by cross fingeiing The names of the holts and kejs on the 
elaimet ire dtrued not from the nobs of the fundamental 
se lie, but from the name of tlie twelfth produced by oveil lowing 
with the speakir key opm for mstanee, the fust key near 
the bell IS known not as the E key hut as the Ba The use of 
the speaker k< y loims the gnatest technical difhculty in learning 
to play tlie elauuet, on iceount ot the thumb having to do double 
duty, elosing oiu hole and raising tiu lever of tlu spe ikcr key 
simultaneously In a elirmet designed by Richinl taite this 
dilfieiilty was ingeniously overcome by placing tlie left thumb hole 
towards the fiont, and cleising it by i thumb lever or with a ring 
action by the hrst oi second linger of the left hand, thus leaving the 
thumb free to work the speaker key alone 

There is good ic ison to tliink that the aneie nt Ciieeks undeistood 
the ulvantige of a speakri hole, vvliieli tlu\ e die <1 foi 

facilititing the production of hirmonies on tlu lulos The credit 
of the diseovery of this interesting laet is due to A A Howard,* 
of Harvaid University it explains many passages in the elassics 
wliieh before weie obscure (see Allos) Plutixch relites-* that 
1 elephant s of Megar i was so ineensed w ith the sy rmx that he never 
alloweel his instrument rn ikers to pi ice one on any of his aiiloi he 
even we nt so t ir as to absent luinse If piincipallv em account of the 
syrinx, from the Pythian games TeUphanes was a great virtuoso 
who seorned the use of a speaker hole, being able to obtain his har 
monies on the aulos by the mere contiol of lips anti te eth 

1 lit modern elannt t has from thiite on to nine tc on keys some being 
normally open anel others closed In order to unelerstand why, 
when onee the ide i of adding keys to the clialumt m had been 
coneeued, the number rose so slowly, keys being adde el one or two 
at a time by makers of various n itionahties at long intervals, it is 


’ Aristotle (de Aiuiib Hoz b i«, and 804 i) and Porphyry (ed 
Wallis, pp 24<) and 252) mention tJiat if the performer presst* the 
zeuge (mouthjnecc) or the glottal (reeels) of the pipes, a sharper tone 
lb produced 

* Cf V C Mahillon, 6 Ument% d'acoustiqve musicals et tnstru 

mentals (Biussels, 1874), p lOi and Er Zammmer, Die Musik 
und du tnusikaltschen Instruments in ihrsr Beziehung zu den Gesetzen 
der Akiistik (Gie-'sen, 1855), jip 297 and 298 

* ‘ 1 he Aulos or Tibia, Harvard Studies, iv (Boston, 1893) 

* De Mitsica, 1138 


necessary to consider the effect of boring holes in the side of a 
cykadneal tube If it were possible to proceed from an absolute 
theoretical basis, there would be but little diffieulty there arc, how- 
ever, practical reisons which make this a matter of great difficulty 
Vecordmg to V Mahillon,® the theoretical length of i B(i clarinet 
I (Flench pitch diapason normal A = 435 vibritions), is 39 cm when 
the internal diameter of the bore measures exactly i 4 era Any 
inertasc m the diimeter of t’u cylmdiicvl bon foi a given length 
ot tube raisi s the pitch propoitionally and m tlu s“ime way a decre ist 
lowers it A boie narrow in jiropoition to the length facilitates the 
pioduction of the harmonics, which is no doubt the nason why the 
aulos was made with a very ixaiiow diameter and pioduetd such 
deep notes in propoition to its length In deteirauimg the position 
of the holes along the tube, the thickness of the wood to be pierce el 
must be taken into consideration, for the length of the passage from 
the mam bore to the outer air adds to the length of the resonating 
column as however the claunet tube is leekoned as a closed one, 
only half the e \tr i length must be taken into aeeount Wlu n placed 
m its correct theoietieal position, a holt should have its thametor 
equal to the diameter of the ni iin boie, which is the lelcal eonehtion 
for obt lining a full, rich tone it is, however, feasible to give the 
liole a smallci diameter, altering its jiosition by plating it nearer 
the mouthpiece These laws, vvlueh wt le likewise known to the 
(»iecks anel Romans,® had to be rediscovered by expenenee m the 
1 8th anel 19th centuries, tlurmg which the mechanism of the key 
system wis repeatedly impioved Due con iderition having Ixtn 
given to tliese points, it will aUo be necessary to remember that 
the stopping ot the seven opi n holes haves onlv the two little lingers 
(the thumb of the light hand lx ing in the ordinary el irmel engagi d 
in supporting the instrument) fret at all times lor key service, 
the othcF hngers doing duty when momentarily disengaged The 
hngenng of the clarinet is the most difficult of any instrument m 
the orchestra, for it differs m all four octaves ot its compass Onee 
raasleietl, however, it is the same for all elaiinets, the music he mg 
always written m the key of C 

The actual tonality of the clarinet is determined by the diatonic 
scale produced when, stirting with ktvs untoudiid iml fingei and 
thumb holes elosed, the lingers in riised one by one from the holts 
In the Bji claiiiut, the nal sounds thus prodiieiel arc 

V 

biinj; part of the sc ile of Bly in ijor By flu closing ot two 
keys, the lower ind D arc added 

The following are the various sizes of clarinets with the key proper 
to each 

E|», a minor third above the L el irinet 
Bj), a tone below „ ,, 

The high F, 4 tones ibtm ,, ,, 

The n, I tone ibovi ,, ,, 

The low G, a fourth below ,, ,, 

The A, a minor third below „ 

Ihc Bh I semitone below „ ,, 

The alto clixinet m r.\f, i fifth below the elinnet 
file tenor or basset hom, in F i hfth below the L clarinet 
Tlu bass clarinet in Bf», in 8»e below th it in Bj) 

Tlu pedal clarinet in an 8'" below the b iss clarinet 
I he eLirmets in Bj^ and V are used m the orchestia, those in 
C and Fjy 111 militaiy bands 

History — ^Mthough the single bt atmg-reeil assoeuted with 
the instruments of the clarinet family has been traced m aneient 
Egypt, tile double reed, characteristie of the oboe family, being 
of simpler construction, was probably of still greatei antiquity 
\n ancient Egyptian pipe found in a mummy-ease and now 
preserved in the museum at Turm was found to contain a beatmg- 
rt'ed sunk 3 in below the end of the pipe, which is the principle 
of the drone It would appear that tlie double chalumeau, 
ealled arghoul (qv) by the modern Egyptians, was known in 
ancient Egypt, although it was not perhaps in eommon use 
1 he Alusce Guimet possesses a copy of a fresco from the tombs at 
Saejqarah (exeeuted under the direetion of Mariette Bey) as- 
sij^ned to the 4th or 5th dynasty, on which is shown a concert 
with dancing , the instruments used are two harps, the long 
oblique flute “ nay blown from the end without any mouthpiece 
or embouchure, and an instrument identified as an arghouF 
® op sU pp lOo et seq , and WiUifliii Altenburg, Die Klannette 
(Ileilbronn, 1904), p 9, who refers to Malulloii 

® Sec Macrobius, Lamm in somuium Scipioms, 11 4 <; ‘ ncc 

secus probamus in tibiis de quarum forammibus vicims infl.intis 
on soniis acutns emittitur, de longmquis autem et termmo proxiinis, 
gravior item acutior per patcntiora foramina, gravior per angusta 
r See Victor Loret, I Hgypte ait temps des Pharaons^la vie, la 
science et I art (Pans, 1889), illustration p 139 and p 143 Ihe 
author gives no information about this ficsco except that it is m the 
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from Its resemblance to the modern instrument of the same 
name Fhit. is believed to he the only illustration of the ancient 
double cbalumeau yet found m hgypt, with the single exception 
of a hieroglyph oci urring also once only, i e the sign read ^s-it, 
consisting of a cylindrical pipe with a beak mouthpiece hound 
round with a cord tied in a bow I he bow is taken to induate 
the double parallel pipes bound together , the same sign without 
the bow occurs frequently and is read Ma-ii} and is considered 
to be the generic name for reed wind instruments The beating- 
reed was probably introduced into classic Greece from hgvpt or 
Asia Mmor A few ancient Greek instruments are extant, five 
of which are in the British Museum Ihcy are as nearly cylindri- 
cal as would be the natural growing rted itself I he prohabilitv 
13 that both single and double reeds were at times used with the 
Greek aulos and the Roman tibia V Mahillon and A A 
Howard of Harvard have both obtained facsimiles of actual 
instruments, some found at Pompeii and now deposited in the 
museum at Naples, and others, in the British Museum Lxperi- 
ments made with these instruments, whose original mouthpieces 
have perished, show that with pipes of such narrow diameter 
the fundamental si ale and piti h art the same whether sounded 
by means of a single or of a double reed, but the modern combina- 
tion of single reed and cvhndncal tube alone gives the full 
pure tone quality The subject is more fully discussed in the 
article Aulos ^ The Rom in tibia, if monuments can be trusted, 
sometimes had a beak-shaped mouthpiece, as for instance that 
ittached to a pipe discovircd at Pompeii, or that shown in a 
scene on Trajins column® It is probable that whin, at the 
decline of the Roman cmjiire, instrument xl niusu was placed 
by the church under a ban — and the tibia more csjieciallv from 
Its association with c\er)^ form of licence and moral (kpra\it> - 
this instrument, sharing the common fate, survived chiefly among 
inner int musicians who carrud it into western Europe, where 
It was preserved from complete extinction An instrument 
of difliiult ttfhnujuc requiring an ad\ meed knowledge of 
acoustics was not, however, likely to flourish or even to be 
unde I stood among nations whose culture was as yet in its 
inf am v 

Ihe tide of culture from the Byzantine empire filtered through 
to the south and west, leaving many traics , a fresh impetus 
was received from the east through the Arabs , «md later, as a 
result of the Crusades, the prototype of the clarinet, together 
with the practii il knowledge necessary for making the instru- 
ment and plaving upon it, m iv have been re-introduecd through 
anv one or all of these sourcis However this may he, the 
iiistrumint was during the ( aruhngian period identified with 
the tibia of the Romans until sui h time as the new western 
civilization ceased to he content to go b ick toclassjeal Rome for 
Its models, and began to express itself, at first naivtly and 
awkwardly, as the nth centuiy dawned The name then 
ehingcd to the derivatives of the Greek kalamos, assuming an 
almost bewildering variety of forms, of which the commonest 
are chalcmie, chalumeau, seliolmc), sialmeve, shawm, calemel, 
kalemclc ■* The denvxtion of the name stems to point to x 
Byzantine rather than an \rab source for the rcvivil of the 
instruments which formed the prototype of both oboe <md 
clarinet, but it must not be forgotten tint tht instruments with 
a conical bore — more espeeixlly those played by a reed— are 
pi im inly of Asi iLie ongin At the beginning of the 13th centurv 
Musit Gmmit It is probably identic il with the si corn! of the 
mui il ji untings di sciibid on p iijo ot Petit Guide illustid au Must^e 
Gill met, par I ik Millouc 

' S(i Victor Lent, * Lcs ihltcs ^cvpticnnis antiquis, Joutiial 
asiatiqiie (Pans, 1889), [8], \i\ pp i2g, 130, 132 

* bee ilso A A Howard Study on the Aulos or Tibia, Hariaed 
Studus, \o\ iv (Boston, 1893) I C \ctt, Musique de I anti 
qtiiti C irl von Jan, article rioib in \ugiist B iiiim isti r s 
Dtnkmaler da klas<itschcn 4lterthums (I eipzig, 1884-1888), \ol 1 
Dr IIuRO Riemann, Haudbuch der Musik^tsch vol 1 p go, Ac 
(Leipzig, 1904) all of whom liavo not coinc to the sajiic conclusions 

=* Wilhelm trochner, /a Colonne trajane (Pans, 1872), t u pi 70 

* “ Vvtuc aus ert vestus Guis 

T\i 11 iir canti et Kalcmelc, 

Ell la musi au grant bourdon ” 

J A U Schclir s 7 roi/ni'rft fir/gci 


m trance, where the instrument remained a special favourite 
until It was displaced by the clarinet, the chalumeau is mentioned 
in some of the early romames — “Tabirs ct chalcmiaux et 
estrumens sonner ” (Aye d' 4vtgtwn, v 41^7), “ (irtlks et 
chihmiaus ct buisincs bruians ’ (fiut de Bourgogne, \ 1374), 

&c Bv the end of the 13th century, the German equivalent 
Schalmey appears in the literature of that rountrv , — “ Pusunen 
und Schalmeven schal moht niemen da gihoercn wal ” (Fraiun- 
i/icws/, 492, fol 5, line h von I irhtenstcm) Tht srhalraty or 
shawm is frequently represented m minutiires from the 13th 
(cntury, but it must hive been known long before, since it was 
at that period in use as the chaunter of the hag-pijit (qv), 
a fully -dev eloped complex instrument which prestjpposcs a 
separvte previous existtnee for its component parts 

We have no reason to suppose that any distinction was drawn 
between the single and double reed instruments during the 
earlv middle ages— if indeed the single reed was then known at 
all for the derivatives of kalamos were applied to x variety of 
pipes The first dear and unmistakable driwing vet found of 
the singk retd occurs in Mersenne s Hurmnine (p 2S3), 

when the primitive reed pipe is shown with the he xting reed 
detxchcd from the tube of the instalment itself, bv making a 
later il slit and then splitting luck a httk tongue of reed towards 
a knot Mersenne rails this the simplest form of i halumeau or 
wheat-stalk (tuyau de ble) It is evident tint no significance 
was then attached to the form of the vibrating reed, whether 
single or double, for Mersenne and other writers of his time 
lall the chumters of the musette and cornemuse chalumcaux 
whether they arc of cylindrical or of conn al bore Tlie difference 
in timbre produced liy the two kinds of reeds w is, however, 
understood, for Mersenne states that a speiial kind of eornemuse 
was used in loncert with the hauthon de Poitou (an oboe whose 
double reed was en< losetl in an air chamber) and w as distinguished 
from the shepherd s cornemuse bv hav mg double reeds through- 
out, whereas the drones of the latter instrument were furnished 
with beating reeds It is therefore evident that is late as 
(the date at which Mersenm vvroti) in hranci thi word chalu- 
meau ” was not applied to the instrument transformed some 
sixtv years later into the clarinet, nor was it applied exclusively 
to anv one kind of pipe exiept when acting as the chiunter of 
the bagpipe, and that mdependentlv of anv structural charac- 
teristics The chaunter w is still called chalumeau in 1737’' 
Of the instrument which has been looked upon as the chalumeau, 
there is but little trace in Germanv or in 1 rxnet at the beginning 
of the 17th centurv A chalumeau with beak mouthpiece and 
characteristic short cvhndncal tube piemd with six holes 
figures among the musical instruments used for the trunnphal 
procession of the emperor Maximilian I commemoratid bv a 
tine scriis of plates,' engraved on wood In Hans Burgkmxir, 
the fnciul and colleague of A Durcr On the same plate (No 
79) arc fivx schalmevs with double reeds and hvc chalumcaux 
with single reed beak mouthpieces the latter instruments were 
in all prcbabililv made in the Netherlands, which ixctlkd from 
the 1 2th century in the manufacture of all musical instruments 
No singlc-reed instrument wath the exception of the regal (q v ), 
IS ligureil by S Virdung,^ M Agricola or M Practonus ^ 

A gocxl idea of the primitive chalumeau may be gxined from a 
reproduetion of one of the few specimens from the 16th or 17th 
centurv still extant, whiih belonged to Ci^sare Snoeck and was 
exhibited at the Roval Military hxhihition in London m 1890 
Ihe tul)e is stopped at the mouthpiece end liv a natural joint of 

* Sic Frnest riioinan, /li Hotteture ct /< s C/udttiUe, cehhtes 
faiteios dt flutes, hauthois, bassons el miioias (Piii!>, 18114), p 15 
et seq , and Methodi pour la mustlU, Ac , ]mi Hotteterre le Komaiii 
(Pins, 1737) 

^ 11 k whole sines of 135 plates has bem icproiiiind in Jahih d 
Batumi dts -fllerh haiuthauses (\unna, 1883 1884) 

^ Musica getutscht und uuszgeeogen (Basil, 1311) 

* Mttsica Instnimeniahs Dcudsth (Nuiembeig, 1528 and 1543I 

® S\ magma Musk am (\\ olfi nbuttcl, 1618) llus work mil those 
nicntioni d m tht two prev lous notes hav c bei n icprintcd b\ the C «. s 
f Musikforschniig m vols xi , xx and xiu ot Publihattonen (Berlin) 

1® Sii Desiriptiie Catalogue, b> Gapt C R Day (1 oudon, i8yi), 
]>1 IV \ and p no, No 221 
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the reed, and a tongue has been detached just under the joint , 
there arc six finger-holes and one for the thumb An instrument 
almost identical with the abo\e, but with a rudimentary bell, 

4 and showing plainly the detached tongue, is 
figured by Jost Amman in 1589 ^ A plate in 
Diderot and d Alembert’s Encyclopedte ^ shows a 
. less primitive instrument, outwardly cylindrical 

r and having a separate mouthpiece joint and a 

* ! ' clarinet reed but no keys A chalumeau w ithout 

keys, but consisting apparently of three joints — 

' mouthpiece, mam tube and bell, — is figured on 

’ {a) the title-page of a musical work ® dated 1690 , 

’ It IS very similar to the one represented in fig 3, 

' except that only six holes are v isibk 

I In his biographical notice of J Christian 

Denner (1655-1707), J G Doppelmayr ^ states 
that at the beginning of the 18th century 
, “ Denner invented a new kind of pipe, the so- 

called clarinet, which greatly delighted lovers of 
music , he also made great improvements m the 
Q stock or rackett-fagottos, known in the olden 

A time and finally also in the chalumeaux ” It 

' IS probable that the improvements in the 

; chalumeau to which Doppelmayr alludes with- 

I out understanding them consisted {a) in giving 

the mouthpiece the shape of a beak and adding 
a separate reed tongue as m that of the modern 
clarinet, unless this change had already taken 
place in the Netherlands, the country which the 
unremitting labours of L van der Straeten 
have revealed as taking the lead m hurope from 
the 14th to the i6th century in the construc- 
tion of musical instruments of all kinds , {b) in 
(From Diderot the boring of two additional holes for A and B 
*2'^ ‘i Alembert s the mouthpicce and covering them with 

two keys , (c) m replacing the long cylindrical 
Chalumeau, mouthpiece joint by a bulb, thus restoring one 
1767 of the characteristic features of the tibia,® known 
as the o'A/ios There area few of these improved 
I ) ac view chalumeaux m existence, two being in the 
Bavarian national museum at Munich, the one m high A, m a bad 
state of preservation, the second in C, marked J C Denner, of 
which V Mahillon has made a facsimile ^ for the museum of the 
Brussels Conservatoire There are two keys and eight holes , 
the first consists of two small holes on the same level giving a 
semitone if only one l^e closed If the thumb-key lx left open, 
the sounds of the fundamental scale (shown in the black notes 
below) rise a twelfth to form the second register (the white notes) 


This early clarinet or improved chalumeau has a clarinet mouth- 
piece, but no bulb , it measures 50 cm (20 in ), whereas the one in 
A mentioned above is only 28 cm in length, the long cylindrical 
tube between mouthpiece and key-joint, afterwards turned into 
the bulb, being absent Mahillon was probably the first to point 
out that the so-called invention of the clarinet by J C Denner 
consisted in providing a device — the speaker-key— to facilitate 
the production of the harmonics of the fundamental Can we be 
sure that the same result was not obtained on the old chalumeau 

’ Wappenbuch, p iii, “ Musica 

* Pans, 1767, vol V ‘ Planches,” pi ix 20, 21, 22 

* Dr Iheofilo Muffat, ‘ Componimenti musicali per il cembalo, 
m Denkmaler d Tonkunst in Osterreich, Bd ui 

* Htstortsche Nachncht von den Nurnbergtschen Mathematicis u 
Kiinstlern, &c (Nuremberg, 1730), p 305 

* Histotre de la mustqite aux Pavs Bas avant le XIX" sidcle 

* For a facsimile of one of the Pompeii tibiae, see Capt C R 
Day, op cit pi iv C and p 109 

’’ Catalogue descripitf {Ghent, 1896), vol up 2ii, No 91 1, where 
an illustration is given Sec also Capt C R Day, op ett pi iv 
B and Errata where the descnption is pnnted 


before keys were added, by partially uncovering the hole for the 
thumb ? 

The Berlin museum possesses an early clarinet with two keys, 
marked J B Oberlender, derived from the Snoeck collection 
Paul dc Wit’s collection has a similar specimen by Lnkelmer 
I he Brussels Conservatoire possesses clarinets with two keys by 
Flemish makers, G A Rottenburgh and J B Willems®, the 
latter, with a small bulb and bell, is in G a fifth above the C 
clarinet The next improvements m the clarinet, made in 1720, 
are due to J Denner, probably r son of J C Denner They 
consisted in the addition of a bell and in the removal of the 
speaker-hole and key nearer the mouthpiece, involving the 
reduction of the diameter of the hole I he effect of this change of 
position was to turn the BB into JG, for J Denner introduced into 
the hole, nearly as far as the axis of the bore, a small metal 
drainage tube ® for the moisture of the breath In the modern 
clarinet, the same result is attained by r using this little tube 
slightly above the surface of the main tube, placing a key on the 
top of it, and bending the lever In order to produce the missing 
BB, J Denner lengthened the tube and pierced another hole, the 
low E, covered by an open key with a long lever which, when 
closed, gives the desired B as its twelfth, thus forming a connexion 
between the two registers A clarinet with three kevs, of similar 
construction (about 17 "^o), marked J W Ktnigsperger, is pre- 
served in the Bavarian national museum, at Munich Another 
in Bl? marked Lindner belongs to the collection at Brussels 
About the middle of the i8th century, the number of ke>s was 
raised to five, some say^^ by Barthold Fritz of Brunswick 

(1697-1766), who added keys for C# and D# 

According to Altenburg the Fb or D# key is due to the virtuoso 
Joseph Beer (1744-1811) The sixth key was added about 1790 
by the celebrated French virtuoso Xavier Lefi'bure (or I.cf^vre), 

and produced G# Anton Stadlcr and his brother, 

both clarinettists in the Vienna court orchestra and instrument- 
makers, are said to have lengthened the tube of the B!> chrinit, 
extending the compass clown to ( (real sound Bl?) It was for 
the Stadler brothers that Mozart wrote his quintet for strings, 
with a fine obbligato for the clarinet in A (1789), and the clarinet 
concerto with orchestra in 1791 

This, then, was the state of the clarinet in 1810 when Ivan 
Muller, then living in Pans, carried the number of keys up to 
thirteen, and made several structural improvements alread) 
mentioned, which gave us the modern instrument and in- 
augurated a new era m the construction and technuiuc of the 
clarinet Muller’s system is still adopted m principle b> most 
clarinet makers I he instrument was successively improved 
during the 19th century by the Belgian makers Btiehmann, the 
cider Sax, Albert and ( Mahillon, whose invention in 1862 of the 
C# key with double action is now generally adopted In Pans the 
labours of Lefebure, Buffet-Crampon, and Goumas are pre- 
eminent In 1842 II E Klos6 conceiv ed the idea of adapting to 
the clarinet the ingenious mechanism of movable rings, invented 
by Boehm for the flute, and he entrusted the execution of this 
innovation to Buffet-Crampon , this is the type of clarinet 
generally adopted in French orchestris From this adaptation 
has sprung the erroneous notion that Klosi’s clarinet was 
constructed according to the Boehm system , Klose’s lateral 
divisions of the tube do not follow those applied by Boehm to 
the flute 

In England the clarinet has also passed through several 
progressive stages since its introduction about 1770, and first of 

® For a description with illustration see V Mahillon’s Catalogue 
descrtpitf {Ghent, 1896), vol a p 215, No 916 

• See Wilhelm Altenburg, op Lit p 6 

Sec V M ihiUon, Calal deicnpt (1896), p 213, No 913 

” H Wclcker von Gontershausen, Die musikalischen Tonwerh 
zeuge (Frankfort on Mam, 1855), p 141 

« Op cit p 6 
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all at the hands of Cornelius Ward The principal improvements 
were due to Richard Carte, who took out a patent m 1858 for an 
improved Bo.hm darmet which possessed some claim to the 
name, since Boehm’s principle of boring the holes at theoretically 
correct intervals and of venting the holes 
by means of open holes below was earned 
out Carte made several modifications of 
his original pitent, his chief endeavour 
being to so dispose the kty-work as to 
reduce the difiiculties in fingering By the 
extension of the principle of the ring 
action, the work of the third and little 
fingers of the left hand was simplified and 
the fingering of certain difficult notes and 
shakes greatly facilitated Messrs Rudall, 
(arte & Company hive made further 
improvements in the clarinet, which arc 
embodied in Klussmann’s patent (fig 4) , 
these consist m the introduction of the 
duplicate GS kiy, a note which has 
hitherto formed a serious obstacle to 
perfect execution Ihe duplicate key, 
opi rated by the third or second finger of 
the right hand, releases the fourth linger 
of the left hand The old G# is still re- 
tained and may be used m the usual w ay 
if desired The hod> of the instrument 
is now midc in one joint, and the position 
of the G# hole is mathemalicallv correct, 
whereby perfect intonation for C#,Cr# and 
FS is secured Other impros ements were 
made m Pans by Messrs Evette & Schaeffer 
and by M Paradis,^ a clarinct-player m 
the band of the Garde Rcpublicame, and 
very great improvements m boring and in 
key mechanism were effected by Albert 
of Brussels {see fig 1) 

The clarinet appears to have received 
apprcf lalion ir the Netherlands earlier 
than in its own native land According 
to W Altenburg {pp at p ii),*a MS is 
preserved in the cathedral at \ntwerp of 
a mass written by A J Faber m 1720, 
Fig 4 — Clarinet which is scored for a clarinet Johann 
^ochmmodd Kluss Mattheson,-' Kaptllmetster at Hamburg, 
aim pa cn mentions clarinet music in lyi^, although 

H indcl, whose rival he was, does not appear to have known the 
instrument Joh Christ Bich scored for the clarinet m 1763 m 
his opera Onone performed in London, ind Rameau had already 
employed the instrument in i7<;i in a theatre for his pastoral 
entitled Acanle et Cephi^e ^ The clarinet was formally introduced 
into the orchestra in Vienna m 1767,® Gluck having contented 
himself with th< use of the chalumeiu in Orfeo (1762) and m 
Alcesie (1767)® The clarinet had already been adopted in 
military bands in France in 1755, where it very speedily com- 
pletely replaced the oboe One of Napoleon Bonaparte’s bands 
is said to have had no less than tvvinty clarinets 
For further inform ition on the clannet at the beginning of the 
lyth centuiy, consult the Methods by Ivan Muller and Xaviir 
Lefeburc, and Joseph Froehhch s admirable work on the instruments 
of the orchestra, and Gottfried Webers articles m Ersch and 
Giuber’s encyclopaedia See also Basset Horn, Bass Clarini 1 
and Pkual Clarinlt (K ) 

CLARK, SIR ANDREW, Bart (1826-1893), British physician, 
was born at Aberdeen on the 28th of October 1826 His father, 
who also was a medical man, died when he was only a few years 
’ See Capt C R Day, op cit p loO 

® V Mahillon, Catal desc {1S80), p 182, refers this statiimnt to 
the Chevalier L di Burburc 

* Das neu eroffnete Orchester (Hamburg, 1713) 

•* Mihillon, Catal desc (1880), vol 1 p 182 

® See Chevalier Ludwig von Koechel, Die hatserltche Hofmusik 
hapelle zu IVten, 1^4^1867 (Vienna, i860) 

• In the Italian edition of 1769 the part is scored for clarinet 
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old After attending school m Aberdeen, he was sent by his 
guardians to Dundee and apprenticed to a druggist , then 
returning to Aberdeen he began his medical studies m the uni- 
versity of that city Soon, however, he went to Pdinburgh, 
where in the extra-academical school he had a student’s carter of 
the most brilliant description, ultirnaUly becoming assistant to 
J Hughes Bennett in the pathological department of the Ro\ I 
Infirmary, and assistant demonstrator of anitomy to Robert 
Knox But symptoms of pulmonary phthisis brought his 
academic life to a close, and in the hope that the sea might 
benefit his health he joined the medical department of the navy m 
1848 Next year he bee ime pathologist to the Haslar hospital, 
where T 11 Iluxlty was ore of his colleagues, and in 1853 he was 
the successful candidate for the newh -instituted post of curator 
to the museum of the London hospital Here he intended to 
devote all his energies to pathology, but circumstances brought 
him into active medical practice In 1854, the year m which he 
took his doctor’s degree at Aberdeen, the post of assistant- 
ph>sician to the hospital became vacant and he was prevailed 
upon to apply for it He w is fond of telling how his phthisical 
tendencies g uned him the appointment “ He is only a poor 
Scotch doctor,” it was saul, ” with but a few months to live , let 
him have it ” He had it, and two years before his death publicly 
declared that of those who were on the staff of the hospital at the 
time of his selection he was the only one remaining alive In 
1854 he became a member of the College of Physicians, and in 
1838 a fellow, and then went m succession through all the offices 
of honour the college has to offer, ending in 1888 with the 
preside nev , which he continued to hold till his death From the 
time of his selection as assistant physician to the London 
hospital, his fame rapidly grew until he became a fashionable 
doctor with one of the largest practices in london, counting 
among his patients some of the most distinguished men of the 
day The great number of persons who passeei through his 
consulting-room every morning rendered it inevitable that to 
a large extent his adviee should become stereotyped and his 
prescriptions often reduced to mere stock formulae, but in realK 
serious cases he was not to he surpassed m the skill and careful- 
ness of his diagnosis and m his attention to detail In spite 
of th( claims of his practice he found lime to produce a good 
many books, all written in the precise and polished style on 
which he used to pride himself Doubtless owing largely to 
personal reasons, lung diseases and especially fibroid phthisis 
formed his favourite theme, but he also discussed other subjects, 
such as renal inadequacy, anaemia, constipation, &e He died 
m London on the 6th of November 1893, ^ paralytic stroke 

which was probably the result of persistent overwork 
CLARK, FRANCIS EDWARD (1851- ), American clergy- 

m in, was bom of New Fngland ancestry at Aylmtr, Province of 
()uibec, Canida, on the 12th of Septembir 1S51 He was the son 
of C harles C Symmes, but took the name of an uncle, the Rev 
E W Clark, by whom he was adopted after his father s death in 
1853 He graduited at Dartmouth College m 1873 and at 
Andover Theological Seminary in 1S76, was ordained in the 
( ongregational ministry, and was pastor of the \\ ilhston Congre- 
g itional church at Portland, Maine, from 1876 to 1883, and of 
the Phillips Congregational church, South Boston, Mass , from 
1883 to 1887 On the 2nd of February 1881 he founded at 
Portland the Young People’s Society of Christian Endeavor, 
which, beginning as a small society in a single New Fngland 
church, developed into a great mterdenomin itional organiza- 
tion, which in 1908 had 70,761 societies and more than 3,500,000 
members scattered throughout the Lnitcd States, Canada, Great 
Britain, Australia, South Africa, Indii, Japan and China 
After 1887 he devoted his tunc entirely to the extension of this 
work, and was president of the United Societies of ( hristian 
hndeav^or and of the Worlds Christian Endeavor Union, and 
editor of the Christian E tdeavor H orld (originallv i he Golden 
Rule) Among his numerous publications are T he C htldren and the 
Church (iSfi2), I ookm^OutonT tfe(i^?>V Young People's Prayer 
Meetings , Some Christian h ndr<i,ior Saints World 

Wide Endeavor (1895) , A New Way Round an OH World (1900) 
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See his The Young People's Chrtshan Endeetom, where it began, 
6*r (Boston, 1895V Chnshan Endeavor Manual (BoTton, 1903) , 
and Christian Endeavor ui All Lands Record of Twenty-five Years 
of Progress (Philadelphia, igo;-) 

CLARK, GEORGE ROGERS (1752-1818), American frontier 
military leader, was bom near Charlottesville, m Albemarle 
county, Virginia, on the 19th of November 1752 Early in life 
he became a land-surveyor , he took part in Lord Dunmore’s 
War (1774), and m 1775 went as a surveyor for the Ohio Company 
to Kentucky (then a district of Virginia), whither he removed 
early m 1776 His iron will, strong passions, audacious courage 
and magnificent physique soon made him a leader among his 
frontier neighbours, by whom in 1776 he was sent as a delegate 
to the Virginia legislature In tlvs capacity he was instrumental 
in bringing about the organization of Kentucky as a countv of 
Virginia, and also obtained from Governor Patrick Henry a 
supply of powder for the Kentucky settlers Convinced that 
the Indians were mstigated and supported m their raids against 
the American settlers by British officers stationed in the forts 
north of the Ohio river, and tint the conquest of those forts 
would put an end to the evil, he went on foot to \irginu late 
in 1777 and submitted to Governor Henrv ind his council a 
pi in for offensive operations On the 2nd of Januirv 1778 he 
was commissionetl lieutenant-colonel, received £1200 in de- 
preciated currency, and was authorized to enlist troops, and 
by the end of Ma) lit was at the falls of the Ohio (the site of 
I ouisville) with about 175 mtn Ihe expedition proceeded 
to Fort Kaskasku, on the Mississippi, in wlvit is now Illinois 
This place and Cahokia, also on the Mississippi, near St Louis, 
were defended by small British garrisons, which depended upon 
the support of the trench habitants Ihc French being willing 
to accept the authority of Virginia, both forts were easily taken 
Click g'lined the friendship of Father Parre Gibault, the priest 
at Kaskaskia, and through his influence the French at Vincennes 
on the Wabash were induced (late in Julv) to change their 
il'egunce On the 17th of December I leut Governor Henrv 
H imilton, the British commander it Detroit, recovered Vincennes 
and went into winter quarters Late m February 1779 he was 
surprised by Clark and compelled to giv e up Vincennes and its 
fort. Fort Sackville, and to surrender himself and his garrison 
of about 80 men, as prisoners of war With the exception of 
Detroit and several othei posts on the Canadian frontier the 
whole of the North-West was thus brought under American 
influence , many of the Indians, previouslv hostile, became 
friendly, and the United St ites was put m a position to demand 
the cess’on of the North-West in the treatv of 1785 For this 
valuable semee, in which Clark had freely used his own privitc 
funds, he reteived practically no recompense either from Virginia 
or from the United States, and for many years before his death 
he lived m poverty To him and his men, however, the Virginia 
legislature granted 150,000 acres of land in 1781, which was 
subsequently located m what are now Clark, Floyd and Scott 
counties, Indiana , Clark’s individual share was 8049 acres, but 
from this he realized little Clark built Fort Jefferson on the 
Mississippi, 4 or 5 m below the mouth of the Ohio, m 1780, 
destroyed the Indian towns Chillicothe ind Pxiua in the same 1 
year, and in November 1782 destroyed the Indian towns on the 
Miami river With this last expedition his active military | 
service virtually ended, and in July 1783 he was relieved of his I 
command by Virginia 1 hereafter he lived on part of the land 
granted to him by Virginia or m Louisville for the rest of his 
life In 1793 he accepted from Citizen (jenct a commission as 
“ major general in the armies of France, and commander-m-chitf 
of the French Revolutionary l/Cgion in the Mississippi Valley,” 
and tried to raise a force for an attack upon the Spanish 
possessions in the valley of the Mississippi The scheme, 
however, was abandoned after Genet’s recall Disappointed 
at what he regarded as his country’s ingratitude, and broken 
down by excessive drinking and paralysis, he lost his once 
powerful influence and lived in comparative isolation until his 
death, near Louisville, Kentucky, on the 13th of February 
1818 


See W II English, Conquest of the Country north-west of the 
Rner Ohio, and Life of George Rogers Clark (2 vols , 

Indianapolis and Kanfias C ity, 1896), an act-nrate and detailed work, 
which represents an immense amount of research among both 
printed and manuscript sources Clark’s own accounts of his 
expeditions, and other interesting documents, ,uc given in the 
appendix to this w ork 

Clark, William (1770-X838), the well-known explorer, was 
the youngest brother of the foregoing He was born in Caroline 
county, Virginia, on the ist of August 1770 At the age of 
fourteen he removed with his parents to Kcntuckv, settling 
at the falls of the Ohio (T ouisville) He entered the United 
States army as a lieutenant of infantry in March 1792, and 
served under General Anthony Wav ns against the Indians in 
1794 In July 1796 he resigned his commission on account of 
ill-health In 1803-1806, with Meriwether Lewis (qv), he 
commanded the famous exploi ing expedition across the continent 
to the mouth of the Columbia river, and was commissioned 
second lieutenant in March 1804 and first lieutenant in J inuar> 
1806 In February he again resigned from the aimy He then 
served for a few years as bngadier-gentral of the Louisiana 
territorial mihtia, as Indian agent for ” Upper 1 ouisiana,” as 
territorial governor of Missouri m 1813-1820, anil as superin- 
tendent of Indian affairs at St Louis from 1822 until his death 
there on the ist of September 1838 

CLARK, SIR JAMES (1788-1870), English physician, was liorn 
at Cullen, Banffshire, and was educated at the grammar school 
of Fordyce and at the universities of Aberdeen and Edinburgh 
lie served for six years as a surgeon in the aimy , then spent 
sometime m travelling on the eontinent, m older to investigate 
the mineril waters and the ehmate of vuious he ilth resorts, 
and for seven years he lived m Rome In 1826 he begin to 
practise in London In 1835 he was appointed physician to the 
duchess of Kent, becoming physician in ordinary to Queen 
Victoria m 1837 In i8^8 he was crcited a bironet Ih pub- 
lished The Influence of Climate m Chronic Ihseasis, containing 
valuable meteorological tables (1829), and a Tnainc on Pul- 
monary Consumption (1835) 

CLARK, JOHN BATES (1847- ), Amcnc lu economist, 

was born at Providence, Rhode Island, on the 26th of J inuar> 

1847 Ivducated at Brown University, Amherst College, Ikidcl- 

berg and Zurich, he was appointed proftssor of political econonu 
at Carleton College, Minnesota, m 1877 i^i 1881 he became 
professor of history and political science m kmith College, 
Massachusetts , m 1892 professor of political economy in 
Amherst ( oil ge He was appointed professor of politri il 
economy at Columbia Universit> m 1895 Among his works are 
Die Phtlosopfiy of Wealth , U ages (i88g) , Capital and its 

Earnings (1898), The Control of Trusts (1901), The Problem 
0} Monopoly (1904) , and Essentials of Economic Theory (1907) 

CLARK, JOSIAH LATIMER (1822-1898), Lnglish engineer and 
electrician, was born on the loth of M irch 1822 at Great Marlow, 
Bucks Ills first interest was in chemical manufacturmg, but m 

1848 he became assistant engineer at the Menai Straits bridge 
under his elder brother Edwin (1814-1894), the inventor of the 
( lark hydraulic lift graving dock Two years later, when his 
brother was appointed engineer to the Electric fclegraph 
Company, he again acted as his assistant, and subsequently 
suiceeded him as chief engineer In 1854 he took out a patent 
” for conveying letters or parcels bi tween places by the pressure 
of air and vacuum,” and later was concerned in the construction 
of a large pneumatic despatch tube between the general post 
office and Luston station, London About the same penod he 
was engaged m exjienmcntal researches on the propagation of 
the electric current in submarine cables, on which he published a 
pamphlet in 1855, and m 1859 he was a member of the com- 
mittee which was appointed by the government to consider the 
numerous failures of submarine cable enterprises Latimer 
Clark paid much attention to the subject of electrical measure- 
ment, and besides designing various improvements m method and 
apparatus and m venting the Clark standard cell, he took a 
leading part in the movement for the systconatization of electrical 
standards, which was inaugurated by the paper which he and Sir 



CLARK, T.— CLARKE, C. C. 


C T Bnght read on the question before the British Association in 
i86t With Bright also he devised improvements m the insula- 
tion of submarine cables In the later part of his life he was a 
member dL several firms engaged m laying submarme cables, in 
manufacturing electrical appliances, and m hydraulic engineering 
He died in London on the ^oth of October 1898 Besides pro- 
fessional papers, he published an Elementary Treatise on Electrical 
Measurenunt (1868), together with two books on astronomical 
subjects, and a memoir of Sir W F Cooke 
CLARK, THOMAS (1801-1867), Scottish chemist, was born at 
Ayr on the 31st of March 1801 In 1826 he was ajipointtd 
lecturer on chemistry at the (ilasgow met hanics’ institute, and in 
1831 he took the degree of M D at the university of tlmt citv 
Two years Uter he liccame professor of chemistry m Manscluil 
College, Aberdeen, but was obliged to give up the duties of that 
position in 1S44 through lU-heallh, though nommall) he remained 
professor till i86o His name is chiefly known in connexion with 
his process for softening hard waters, and his water tests, 
patented m 1841 fhe last twenty years before his death at 
Glasgow on the 27th of November 1867 were occupied with the 
study of the historical ongm of the Gospels 

CLARK, WILLIAM GEORGE (1821-1878), English classical 
and Shakespearian S( holar, was born at Barford Hall, Darlington, 
m Much 1821 JIc was educated at Sedbergh and Shrewsbur\ 
schools and Innit) College, Cambridge, where he was elected 
fellow after a brillunt university career In 1857 he was 
appointed pulilie orator He travelled much during the long 
vacations, visiting Spam, Grec<e, Italv and Poland Hus 
Peloponnesus (18^8) was an unport int contribution to the 
knowledge of the country at tliat time In 18153 Clark had taken 
orders, but left the Church in 1870 after the pissing ol the 
Clerical Disabihut-s \ct, of whiih he was one of the promoters 
He also resigned the public oratorship in the some v car, and m 
consequence of ill w s left ( amhndgc. in i >7 3 He died at \ ork 
onthedthof November 1878 He bccjucathed asumofmonev to 
his old college for the foundation of a lectureship m Lngh^h 
liti rature Although Clark was before all a classical scholar, la 
published little in that branch of levrmng A contemplated 
edition of the works of Aristoph incs, a task fim which he vvis 
singularly fitted was never published He visited Itilv in 1868 
for the express purpose of examining llieRavenna and otherMSS , 
and on his return began tile notes to tlie Acharnians, but they 
were left m too incomplete a state to admit of publication in book 
form even after his death (see Journal of Philolog\, via , 1S70) 
He estiblishecl the Cambridge Journal of Philolof^\, and co- 
operated with B 11 Kenned) and James Riddell in the pro 
duction of the well-known Sabnnae Corolla 1 he work bv' which 
he Is best known is the Cambridge Shikespcarc (1863-1866), 
containing a collation of earh editions and selected emendations, 
edited In him at first with John Glover and afterwards with 
\\ Aldis Wright 6<i3/7a<r/zo (i8s^) giv es an. ac count of his tour in 
Spam , his visits to Itilv at the time of (mnlialdi s insurrcetion, 
and to Poland during the insurrection of 1863, are described in 
I acation Toimsts, ed F Cialton, 1 and 111 
H A J Mum o in Journal of Philolngv (\\n 1879) describes Clark 
a-s the most accompli hid and versatile mm Im wei met see 
iGo notices b> W Aldis Wn^Iit in iiudtitn (\o\ 2^, iSjS) 

H Burn m -iihenaetmt {\ov 16,1878), Ihe Ttmts{\o\ 8 1878) 
Notes and Qturies, 5th senes, x (1S7S), p 400 

CLARKE, ADAM (1762 ?- 18)2), British Nonconformist 
chvme, was horn at Mo)beg, Co Londonderrv, Ireland, in 1700 
or 1762 After receiving a very hmited education he w is 
apprenticed to a linen manufacturer, but, finding the empluv- 
ment unaingenial, he resumed school -life at the institution 
founded b) Wesley at Kings wood, near Bristol In 1783 he 
entered on the duties of the minis tr) , being appomted by VVesle> 
to the Bradford (W* iltshire) circuit His popularity as a preacher 
was V ery great, and his influence m the denomination is indicated 
b) the fact that he was three times (1806, 18x4, 1822) chosen to 
be president of the conference He servxd twice on the London 
circiut, the second period being extended considerabh longer 
than the rule allowed, at the special request of the British and 
Poreign Bible Society, who had cmplo) ed him m the preparation 
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of their Arabic Bible 1 hough anient m his pastoral work, he 
found time for diligent studv of Hebrew and other Oranlal 
Linguages, undertaken chiiflv with the view of qualifvmg himself 
for the great work of his hie, his Commentary on the If oh 
Scriptures (8 vols 1810-1826) In 1802 lu published a J’lbho- 
graphical Dictionary m six voluinis, to which he afterwards 
added a supplement He was sclettecl Ivy the Records ( ommis- 
sion to re-edit R)mcr’s Eoedera, a task which after ten years 
labour (1808-1818) he liad to resign He also wrote Memoirs of 
the Wesley Family and edited a large ruimhf r of religious 

works Honours were showered upon him (he w.is M A , I L D 
of Aberdeen), and many distinguished men m churrh and state 
were his personal friends lie died m London on the i6th t/f 
August 1832 

}ii'. Misiellanenus H arks were published m 13 vols (1836), and a 
1 ife (3 vols) b) bis son, J B 13 tlarkc, appeared m 1833 

CLARKE, SIR ANDREW (1824-1902), Bniish soldier and 
administrator, son of folonil Andrew Clarke, of Co Donegal 
Irelind, governor of West Australia, was born at Southsea, 
England, on the 27th of July 1824, and educated at King’s 
school, Canterhurv He entered the Roval Military Academv, 
Woulwith, and obtained his commissuin m the army m 1844 
as second lieutenant in the Roval Engineers lie was appointed 
lu his fathers staff m West Austrab i, but was fansferred to he 
A D C and military secretarv to the gov trnor of 1 asmania , 
and m 1847 he went to New Zealand to take pirt in the Moon 
W xr, and for some )pars served on 'sir (icorge Grev s staff 
He was then made surv evmr-gt neral m \ letona took a prominent 
jnrt m frimirg its new constitution, and hdd the office of 
minister i/f public lands during the first adininistr ition (1855- 
1857) He returned to England m 18^7, and m 1863 was sent 
on a special mission to the West Coast of Afnea In 1864 lu 
was appointed director of works for the navv, and hdd this 
post for nmc >e irs, being resjxmsible for great unyirovcmtnts 
in the naval aisends at Chatlum, Portsmouth and Plv mouth 
and for fortifications at Malta, Cork, Bermuda and tlsewlien 
In 1873 he was made K C M Cj , and benme governor of the 
Straits Settlements, where he did most valualiie woik in con 
solidatmg British rule and ameliorating the condition of the 
people From 1873 to 1S80 he was minister of puljlic works in 
India, and on his return to Fngland m 1881, holding then the 
r ink of lieutenant-colonel in the army , he w is first appomted 
commandant at Chatham and then inspee tor-general of fortifica- 
tions (1882-1886) Having attained the rank of bcutcnanl 
general and lieen created Ci C M Ci he retired from offteial life, 
and in 1886 and iSgy unsucccssfullv stood for jiurliiment as a 
supporter of Mr Glaelstone lJurmg his last vears he was agent- 
general foi \ letoni He die-'d on the 29th of Mereh 1902 Both 
IS a teelmical and strategical engineer and as an Imperial 
aelministr itoi Sir \ndrev\ ( larke w,is one of the ablest and most 
useful public servants of his time , and his contributions to 
penodu al literature as w til as his offici il memoranda, contained 
valuable suggestions on the subjects of impend defence and 
imperul consolidation whuh received too little consideration 
at a period when the home governmenis were not propvcrly alive 
to their impvortancc He is entitled to remembrance as one of 
those who first inculcated, fremi a wide praetical expenenee 
the views of imperkd administration and its respemsibilities, 
vvhie h in his 1 ist } cars he s aw accepted In the bulk of his rountn - 
men 

CLARKE, CHARLES COWDEN (1787-1877), Englnh author 
and Shakespearian scholar, was born at Enlield, Middlesex, 
on the i5lh of December 1787 His father, John Clarke w as a 
schoolmaster, among whose pupils was John Keats Charles 
Clarke taught Keats his letters, and encourx^cd his love of 
poetry He knew Charles and Man Lamb, and afterwards 
became acquainted with Shelley, Leigh Hunt, Coleridge and 
Hazlitt Clarke became a music publiMier m partnership with 
Alfred Novtllo, and married m 1828 his paitncrs sister, Mar) 
Victoria (1809-1898), the eldest daughter of \ incent Novello 
In the )ear after her marriage Mrs Cow den Clarke Ivgan her 
v’aluable bhakespeare concordance, which was eventually 
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issued m eighteen monthly partb (1844-1845), and m volume 
form m 1845 Complete Concordance to Shakespeare, being 

a Verbal Index to all the Passages in the Dramatic Works of the 
Poet This work superseded the Copious Index to Shake- 
speare (1790) of Samuel Ayscough, and the Complete Verbal 
Index (1805-1807) of Francis Iwiss Charles Cowden 
Clarke published many useful books, and edited the text for 
John Nichol’s edition of the British poets, but his most import- 
ant work consisted of lectures delivered between 1834 and 1856 
on Shakespeare and other literary subjects Some of the more 
notable senes were published, among them being Shakespeare's 
Characters, chiefly those subordinate (1863), and Moliire's Char- 
acters (18615) 1^59 he published a volume of original poems, 

Carmina Minima For some years after their marriage the 
Cowden Clarkes lived with the Novellos m I ondon In 1849 
Vincent Novello with his wife removed to Nice, where he was 
joined by the Clarkes in 1856 A.fter his death they lived at 
Genoi at the “Villa Novello” Ihcy collaborated m The 
Shakespeare Key, unlocking the Treasures of fits Style (1879), 
and in an edition of Shakespeare for Messrs Cassell, which was 
issued in weekly parts, and completed m 1868 It was reissued 
in 1886 as Cassell’s Illustrated Shakespeare Charles Clarke died 
on the 13th of March 1877 at Genoa, and his wife survived him 
until the i2th of January 1898 Among Mrs Cowden Clarke’s 
other works may be mentioned The Girlhood of Shakespeare's 
Heroines (3 vols , 1850-1852), and a translation of Berlioz’s 
Treatise upon Modern Instrumentation and Orchestration (1856) 
Set- Rei,ollutions of Writers (1898), a joint work by the Clarkes 
containing letters and •'c miniscences of thtir many literary friends , 
and Mary Covvdtn Clarkes autol lography, My long Life {iSgC) 

\ chatining senes of letters (1850-1861) addressed by her to an 
Amt ncan admirer of her work, Robert Balnianno w is edited by 
\nne Upton Nettleton as Letters to an Luthusiast (Chieago, 1902) 
CLARKE, EDWARD DANIEL (1769-1822), Fnglish mineral- 
ogist and traveller, was born at Willingdon, Sussex, on the 5th 
of June 1769, and educated first at lonbndgc In 1786 he ob- 
tained the office of chapel clerk at Jesus College, Cambridge, 
but the loss of his father at this time involved him m difhculties 
In 1790 he took his degree, and soon after became private tutor 
to Henry Tufton, nephew of the duke of Dorset In 1792 he 
obtained an engagement to travel with Lord Berwick through 
Germany, Switzerland and Italy After crossing the Alps, and 
visiting a few of the principal cities of Italy, including Rome, 
he went to Naples, where he remained nearly two years Hav ing 
returned to England in the summer of 179 f, he became tutor 
in several distinguished families In 1799 he set out with a 
Mr Cripps on a tour through the continent of Europe, beginning 
with Norway and Sweden, whence they proceeded through 
Russia and the Crimea to Constantinople, Rhodes, and afterwards 
to Fgypt and Palestine After the capitulation of Alexandria, 
Clarke was of considerable use in securing for England the 
statues, sarcophagi, maps, manuscripts, &( , which had been 
collected by the trench savants Greece was the country next 
visited From Athens the travellers proceeded by land to 
Constantinople, and after a short stay m that uty directed 
their course homewards through Rumtlia, Austria, Germany 
and trance Clarke, who had now obtained considerable repu- 
tation, took up his residence at Cambridge He received the 
degree of LL D shortly after his return in 1803, on account 
of the valuable donations, including a colossal statue of the 
Eleusinian Ceres, whuh he had made to the university He 
was also presented to the college living of Harlton, near Cam- 
bridge, m 1805, to which, four years later, his father-in-law 
added tliat of Yeldham lowards the end of 1808 Dr Clarke 
was appointed to the professorship of mineralogy in Cambridge, 
then first instituted Nor was his perseverance as a traveller 
otherwise unrewarded The MSS which he had collected in the 
course of his travels were sold to the Bodleian library for £1000, 
and by the publication of his travels he realized altogether 
a clear profit of £6595 Besides lecturing on mineralogy and 
discharging his clench duties. Dr Clarke eagerly prosecuted 
the study of chemistry, and made several discoveries, principally I 
by means of the gas blow-pipe, which he had brought to a high ] 


degree of perfection He was also appointed university librarian 
in 1817, and was one of the founders of the Cambridge Philo- 
sophical Society m 1819 He died m London on the 9th of 
March 1822 The following is a list of his principal works — 
Testimony of Authors respecting the Colossal Statue of Ceres in 
the Public Library, Cambridge (8vo, 1801-1805), The Tomb of 
Alexander, a Dissertation on the Sarcophagus brought from Alex- 
andria, and now in the British Museum (4to, 1805) , A Methodical 
Distribution of the Mineral Kingdom (fol , Lewes, 1807), A 
Description of the Greek Marbles brought from the Shores of the 
buxine. Archipelago and Mediterranean, and deposited in the 
University Library, Cambridge (8vo, 1809), I ravels in various 
Countries of Europe, Asia and Africa (4to, 1810-1819 > 2nd ed , 
1811-1823) 

See Life and Remains, hy Rev W Otter (1824) 

CLARKE, SIR EDWARD GEORGE (1841- ), English 

lawyer and politician, son of J G Clarke of Moorgate Street, 
London, was born on the 15th of February 1841 In 1859 he 
became a writer in the India olhee, but resigned in the next year, 
and became a law reporter He obtained a 1 ancred law scholar- 
ship in 1861, and was called to the bar at I intoln’s Inn in 1864 
He joined the home circuit, became Q C in 1880, and a bencher of 
Lincoln’s Inn m 1882 In November 1877 he was successful in 
securing the acquittal of Chief-Inspector Clarke from the charge 
brought against certain Scotland Yard oflieials of conspiracy to 
defeat justice, and his reputation was assured by his defence of 
Patrick Staunton m the Penge murder case (1877), and of Mrs 
Bartlett against the charge of poisoning her husband (1886) 
Among other notable cases he was counsel for the plaintiff in the 
libel action brought by Sir William Gordon-Cumming (1890) 
against Mr and Mrs Lycett Green and others for slander, ( harging 
him with cheating in the game of baccarat (in this case the prince 
of Wales, afterwards Edward VII , gav e evidence), and he 
appeared for Dr Jameson, Sir John Willoughby and others when 
they were tried (1896) under the Foreign Enlistment Act He was 
knighted in 1886 He was returned as Conservative member for 
Southwark at a by-election early in 1880, but failed to retain his 
seat at the general election which followed a month or two later , 
he found a sect at Plymouth, however, which he retained until 
1900 He was solicitor-general in the ( onservativc administra- 
tion of 1886-1892, but declined office under the Unionist govern- 
ment of 1895 when the law officers of the crown were debarred 
from private practice The most remarkable, perhaps, of his 
sjieeches in the House of Commons was his reply to Mr Gladstone 
on the second reading of the Home Rule Bill in 1893 In 1899 
differences which arose between Sir Edward ( larke and his party 
on the subjet t of the government’s South African policy led to 
his resigning his seat At the general election of 1906 he was 
returned at the head of the poll for the city of London, but he 
offended a large section of his constituents by a speech against 
tariff reform in the House of Commons on the 12th of March, and 
shortly afterwards he resigned his seat on grounds of health 
He published a Tnatise on the Law of Extradition (4th ed , 1903), 
and also three volumes of his political and forensic speeches 

CLARKE, JAMES FREEMAN (1810-1888), American preacher 
and author, was born in Hanover, New Hampshire, on the 4th of 
April 1810 He was prepared for college at the public Latin 
school of Boston, and graduated at Harvard College in 1829, and 
at the Harvard Divinity School m 1833 He was then ordained 
as minister of a Unitarian congregation at Louisville, Kentucky, 
which w IS then a slave state Clarke soon threw himself heart 
and soul into the national movement for the abolition of slaverv, 
though he was never what was then called in America a “ radical 
abolitionist ” In 1839 he returned to Boston, where he and his 
friends established (1841) the “ Church of the Disciples ” It 
brought together a body of men and women active and eager in 
applying the C hnstian religion to the social problems of the day, 
and he would have said that the feature which distinguished it 
from any other church was that they also were ministers of the 
highest religious life Ordination could make no distinction 
between him and them Of this church he was the minister from 
1841 until 1850 and from 1854 until his death He was also 
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secretary of the Unitarian Assofiation, and, m 1867-1871 
professor of natural religion and Christian doctrine at H irvard 
From the beginning of his active life he wrote freclv for the press 
From 1836 until 1830 he was editor of the Western Messenger, a 
magazine intended to carry to readers in the Mississippi Valley 
simple statements of “ liberal religion,” involving what were then 
the most radical appeals as to national duty, especially the 
abolition of slavery The magazine is now of value to collectors 
because it contains the earliest printed poems of Ralph Waldo 
Emerson, who was Chrkt’s personal friend Most of Clarke’s 
earlier published writings wen addressed to the immediate need 
of establishing a larger theory of religion than that espoused 
by people who were still trying to be Calvinists, people who 
maintained what a good American phrase calls ‘ hard-shelled 
churches ’ But it would be wrong to call his work controversial 
He was always declaring that the business of the Church is 
Eire me and not Polemic Such books as Orthodoxy Its Truths 
and Lrrors (1866) have been read more largely b\ members of 
orthodox churches than by Unitarians In the great moral 
questions of his time Clarke was a fearless and practical advocate 
of the broadest statement of human rights Without caring 
much what company he served in, he could always be seen and 
heard, a leader of unflinching courage, m the front rank of the 
battle He published but few verses, but at the bottom he was a 
poet He was a diligent and accurate scholar, and among the 
books by which he is best known is one called 7 en Great Religions 
(2 vols , 1871-1883) Few Americans have done more than 
Clarke to gne breadth to the published discussion of the subjects 
of literature, ethics and religious philosophy Among his later 
books are Lvery-Day Religion (1886) and Sermons on the Lord's 
Prayer (1888) He died at Jamaica Plain, Mass , on the 8th of 
June 1888 

His iutohtographv, Dtaiy and Cot rapondeure, edited by Edw ird 
Everett Halo, was published in Boston in i8<)i (E E H ) 

CLARKE, JOHN SLEEPER (1833-1899), American actor, was 
born in Baltimore, Maryland, on the 3rd of September 1833, and 
was educated for the law He made his first appearance in 
Boston as 1 rank Hardy in Paul Pry in 1851 In 1859 he married 
Asia Booth, daughter of Junius Brutus Booth, and he was 
issociated with his brotht r-m-law Edwin Booth in the manage- 
ment of the Winter Garden theatre in New \ork, the Walnut 
Street theatre in Philadelphia and the Boston theatre In 1867 
he went to London, where he made his first appearance at the St 
James’s as Major Wellington de Boots m Stirling Coynes s 
Everybody s Friend, rewritten for him and called The Wtdoivs 
Hunt Ills success was so great that he remained in England for 
the rest of his life, except for four visits to America Among his 
favourite parts were 1 oodles, which ran for 200 nights at the 
Strand, Dr Pangloss in The Heir-at-laiv, and Dr Ollapod in The 
Poor Gentleman He managed several London theatres, includ- 
ing the Haymarket, wheie he preceded the Bancrofts He 
retired in 1889, and died on the 24th of Septemljer 1899 His two 
sons also were actors 

CLARKE, MARCUS ANDREW HISLOP (1846-1881), 
Australian author, vv is born in London on the 24th of April 1846 
He was the only son of William Hislop Clarke, a barrister of the 
Middle Temple who died in 1863 He emigrated forthwith to 
Australia, where his uncle, James I angton Clarke, was a county 
court judge He was at first a clerk in the bank of Australasia, 
but showed no business ability, and soon proceeded to leirn 
farming at a station on the Wimmera river, Victoria He was 
.dready writing stones for the Australian Magazine, when in 1867 
lie joined the staff of the ]\Ielboume Argus through the introduc- 
tion of Dr Robert Lewins He also became secretary (1872) to 
the trustees of the Melbourne public library and later (1876) 
assistant librarian He founded m 1868 the Yorick Club, which 
soon numbered among its members the chief Australian men of 
letters 'Ihe most famous of his books is For the Term of hts 
Natural Life (Melbourne, 1874), a powerful tale of an Australian 
penal settlement, which originally appeared in serial form in a 
Melbourne paper He also wrote The Peripatetic Philosopher 
(1869), a series of amusing papers reprinted from The Austral- 
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asian , Long Odds (London, 1870), a novel, and numerous 
comedies and pantomimes, the best of which was 1 winkle, 
Twinkle, little Star (Theatre Royal, Melbourne, Christmas, 
1873) He married an actress, Marian Dunn In spite of his 
popular success Clarke was constantly involved m pecuniary 
difliculties, which are said to ha\( hastened his death at 
Melbourne on the 2nd of August 1881 

See The Marcus Clathe Memorial Volume (Melbourne, 1S84) 
containing selections from his wnlm^.s with a biograpliy and h->i 
of works, edited bv H imilton Mackinnon 

CLARKE, MARY ANNE {c 1776-1852), mistress of Frederick 
duke of York, second son of George 111 , was born lUlur in 
London or at Oxford Her father, whose name was Thompson 
seems to have been a tradesman m rather humble circumstances 
bhe married before she was eighteen, but Mr Clarke, the pro 
pnetor of a stontmasonry business, became bankrupt, and she 
left him After other liaisons, she became m 1803 the mistress of 
the duke of York, then commander-in-chicf, maintaining a large 
and expensive establishment in a fashionable district The 
duke’s promised allowance was not regularly paid, and to escape 
her finamial dilhculties Mrs Clarke traflukcd in her protccturs 
position, receiving money from various proniotion-scckcrs, 
mihtarv', civil and ev en clerical, in return for her promise to secure 
them the good services of the duke Her procedure became a 
public scandal, and in 1809 Colonel Wardle, M P , brought eight 
charges of abuse of military patronage against the duke m the 
House of Commons, and a committee of inquiry was appointed, 
before which Mrs Clarke herself gav e ev idencc 1 he resub of the 
inquiry clearly established the charges as far as she was con- 
cerned, and the duke of York was shown to hive been aware of 
what was being done, but to have derived no pecuniary benefit 
himself He resigned his appointment as eommander-in-chief, 
and terminated his connexion with Mrs ( larke, who subsec juendv 
obtained from him a considerable sum in cash and a pension, as 
the price for withholding the publication of his numerous letters 
to her Mrs Clarke died at Boulogne on the 21st of June 1852 
See laylor, Authentic Memoirs of Mrs Clarke Clarke (? pseud ), 
Life of Mrs M A Clarke Annual Register sol li 

CLARKE, SAMUEL (1675-1729), English philosopher and 
div me, son of Edward ( larkt, an alderman, w ho for sev tral y ears 
was parliamentary representative of the city of Norwich, was 
born on the iith of October 1675, and educated at the free school 
of Norwich and at Cams College, Cambridge 1 he philosophy of 
Descartes was the reigning svstem at the universitv , (larke, 
however, mastered the new svstem of Newton, and contributed 
greatly to its extension by pubkshing an excellc nt Latin v ersion 
of the Traite de physique oi Jacques Rohault (1620-1675) with 
valuable notes, which he finished before he w.is twentv -two v ears 
of age Ihe svsUm of Rohault was founded entirely upon 
( artesian principles, and was prcviouslv known only through the 
medium of a rude Latin version Clarkes translation (1607) 
continued to be used as a text-book in the university till sup- 
planted bv the treatises of Newton, which it hid been designed to 
introduce Four editions were issued, the last and best being 
that of 1718 It was translated into English in 1723 bv his 
brother Dr John Clarke (1682-1757), dean of Sarum 
Clarke afterwards dev oted himself to the studv of Scripture in 
the original, and of the pnmitiv e C hristian w nters Hav mg take- n 
holy orders, he bccirne chaplain to John Moore (1646-1714), 
bishop of Norwich, w ho was ev er aftenvards his friend and patron 
In 1699 he published two treatises, — one entitled Three Practual 
Essays on Baptism, Confirmation and Repenlame, and the other. 
Some Reflections on that part of a book called Amyntor, or a 
Defence of Miltons life, uhuh relates to the Witlings of the 
Primitive Fathers, and the Canon of the New Testament In 1701 
he published A Paraphrase upon the Gospel of St Matthew, which 
was followed, in 1702, bv the Paraphrases upon the Gospels of St 
Mark and St Luke, ind soon afterwards bv a third volume upon 
St John They were subsequently printed together in two 
volumes, and have since passed through sexcral editions He 
intended to treat in the same manner the remaining books of the 
New Testament, but his design w as unfulfilled 
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Meanwhile he had been presented by Bishop Moore to the 
rectory of Drayton, ne ir Norwich As Boyle lecturer, he dealt in 
1704 with the Being and Attributes of God, and in 1705 with the 
Evidences of Natural and Revealed Religion These lectures, first 
printed separately, were afterwards published together under the 
title of A Discourse concerning the Bung and Attributes of God, the 
Obligations of Natural Religion, and the Truth and Certainty of the 
Christian Revelation, in opposition to Hobbes, Spinoza, the author 
of the Oracles of Reason, and other Demers of Natural and Revealed 
Religion 

In 1706 he wrote a refutation of Dr Henry Dodwell s views on 
the immortality of the soul, and this drew him into controversy 
with Anthony ( olhns He also wrote at this time a translation of 
Newton s Optics, for winch the author presented him with £500 
In the same year through the influence of Bishop Moore, he 
obtained the rectory of St Benets, Paul’s Wharf, London 
Soon aftenvards Queen Anne appointed him one of her chaplains 
m ordinary, and in 1709 presented him to the rectorv of St 
(ames’s, Westmmster He then took the degree of doctor in 
divinity, defendmg as his thesis the two propositions Nullum 
fidet Chfistianae dogma, in Saerts Senptuns tradiium, est rectae 
rationi dissentanewn, and Sine actionum humanarum bbertate 
nidla potest esse reltgio Dunng the same year, at the request of 
the author, he revised Whiston’s English translation of the 
dpostohcal Constitutions 

In 1712 he published a carefully punctuated and annotated 
edition (folio 1712, octavo 1720) of Caesars Commentaries, with 
elegant engravmgs, dedicated to the dul^c of Marlborough 
During the same year he published his celebrated treatise on I he 
Scripture Doctrine of the Trinity It is divided into three parts 
I he first contains a collection and exegesis of all the texts in the 
New Testament relating to the doctrine of the Trinity , in the 
second the doctniie is set forth at large, and explained in 
particular and distmi t propositions , and in the third the 
principal passages in the liturgy of the Church of England 
relating to the doctrme of the Trinity are considered Whiston 
informs us that, some time before the pubUeation of this book, 
i message was sent to him from Lord Godolphm “ that the 
affairs of the publu were with difficulty then kept in the hands of 
those that were for liberty , tliat it was therefore an unseasonable 
time for the public ation of a book that would make a great noise 
and disturbance , and that therefore they desired him to forbear 
till a fitter opportunity should offer itself,” — a message that 
Clarke of course entirely distcgardecl The ministers were rir^ht 
m their conjectures , and the work not only provoked a great 
number of replies, but occasioned a formal complaint from the 
Lower House of Convocation Clarke, m reply, drew up an 
ajxjlogetic preface, and afterwards gave several explanations, 
whieli satisfied thefjpper House, and, on his pledging himself th it 
his future conduct would occasion no trouble, the matter dropped 

In 1715 and 1716 he had a discussion with Leibnitz relative 
to the principles of natural philosophy and religion, which was 
at length cut short bv the death of his antagonist A collection 
of the papers which passed between them was published in 1717 
(cf (j V Leroy, Die philos Probleme in dtm Bnefwechsel Leibniz 
und C larke, Giessen, 1893) In 1719 he was presented by Nicholas 
ist Baron Lechmere, to the mastership of Wigston’s hospital 
m Leicester In 1724 he published seventeen sermons, eleven 
of wluch had not before been printed In 1727, on the death 
of Sir Isaac Newton, he was offered by the court the place of 
master of the mint, worth on an avemge from £1200 to £1500 
a y ear 1 his secular preferment, however, he absolutely refused 
In 17 28 was published “ A Letter from Dr Clarke to Benjeunm 
Hoadly, h R S , occasioned by the controversy relating to 
the Proportion of V eloeity and Force m Bodies m Motion, ’ 
printed m the Philosophical Transactions In 1729 he pubhshtd 
the first twelve books of Homer’s Iliad I his edition, dedicated 
to Wilham Augustus, duke of Cumberland, was highly praised 
by Bishop Hoadly On Sunday, the nth of ’\Iay 1729, when 
going out to preach before the judges at Serjeants’ Inn, he was 
seized with a sudden illness, which caused his death on the 
Saturd ly following (May 17, 1729) 
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Soon after his death his brother Dr John Clarke, dean of 
Sarum, pubhshed, from his original manuscripts. An Exposition 
of the Church Catechism, and ten volumes of sermons Ihe 
Exposition IS composed of the lectures which he read every 
Thursday morning, for some months m the year, at St James’s 
church In the latter port of his life he revised them with great 
care, and left them completely prepared for the press Ihree 
years after his death appeared also the last twelve books of the 
lhad, published by his son Samuel Clarke, the first three of these 
books and part of the fourth having, as he states, been revised 
and annotated by his father 

In disposition (Lirke was cheerful and even playful An 
intimate fiund relates that he once found him swimming 
upon a table At another time Clarke on looking out at the 
window saw a grave blockhead approaching the house , upon 
which he cried out, “ Boys, boys, be wise , here comes a fool ” 
Dr Warton, in his observations upon I’ope’s line, 

“ Unthought of frailties cheat us m the wise, 
says, ‘‘Who eould imagine that Locke was fond of romances , 
that Newton once studied astrology, that Dr Clarke valued 
himself on his agility, and frequently amused himself m a 
private mom of his house in leaping over the tables and chairs ? ” 

Philosophy — Clarke, though m no way an original thinker, was 
omment in theology, muthematje*, metaphysics anil philology, but 
his chief stiength lay m lus logical power The materialism of 
Hobbes, the pantheism of Spinoza, the empiricism of Locke, the 
deteimmism of I eibnitz, Collins necessitarianism, l!>odw ell s denial 
of the natural mimortality of the soul, r itionalistic attacks on 
Chrestiamty, and the morality of the sensationalists— all these he 
opposed with a thoiough eonv^ction of tlie truth of the prmciples 
which he ad\ocat<d IIis fame as theologian and pliilosophcr rests 
to a large extent on his dt monstration of the existence of God and 
Ins theory of the foundation of rectitude The former is not a purely 
a pnori aigununt, nor is it pre stated as s ich by its author It 
staitb liom a f<ict and it olUn explicitly appeals to facts IJie 
mtclli,,ence, for example, of the self-existinee ind oiiginal cause of 
all things 13 , he sijs, ' not t isily prtnttl a prion, but “ demon- 
strably proved a postenon from the variety and degrees of perfection 
111 things, and the order of causes and effects, from the intelligence 
that created beings are confessedly endowed with, and from the 
beauty, order, and hnal purpose of things ” The propositions 
maintained in the aigumcnt are — ' (i) That something has existed 
from eternity (2) that there has existed from eteinity some one 
immutable and mdepiendcnt being (3) that that immutable and 
mdependent being, wluch has existed iroin eternity, without any 
external cause of its existence, mu it lx. self i xistent, that is, neces- 
sarily existing (4) what the substance or essence ol that being is, 
which is self-exislcnt or necessarily existing, we have no idea, 
neither is it at all possible lor us to comprehenel it (5) that though 
tlie substance or essence of the sell existent being is itself absolutely 
incomprehensible to us, i<t rnuiy of the essential attnbutes of lus 
nature are stnctly dcmonstiablc is well as his existence, and, in 
the first place, that he must he of necessity eternal, (t>) that the 
self-cxistent being must of necessity be inhnite and omnipresent 
(7) must be but one , (8) must be an intcUigeiit being , (<>) must be 
not a neeissiry agent, but a being eneluecl with libeity and choice 
(lo) must of necessity Ii i\ e infinite power (11) nuiit be infinitely 
wise, and (12) must of neces ity be a being of infinite goodness, 
justice, and truth, and all other moral perfections, sucli as become the 
supreme governor and judge of the wuild 

In Older to est ibhsh his sixth proposition, CJaikc eontends tint 
tunc and space, eteruly and immensit>, are not sulistancts, but 
attributes — the attnbutes of a self existent being Edmund law, 
Dugald Stewart, Lord Brougham, and many other writers, have, 
in conseejue nee , represented Claikc as arguing from the existence 
of time and sj ace to the e xiitenee of Deity Tlui is a serious mistake 
Ihc existence of an immutable, independent, and necessary being 
IS supjxjsed to be proved before any reference is made to the nature 
of time and space Clarke has been, generally supposed to have 
derived the opinion lliat time and space are attributes of an infinite 
imniatciial and spiritual being from the Sthohum Oeii rale, lust 
pubhshed in the second edition of ^cwtou s Principta (1714) The 
truth IS that his woik on the Being and Attributes of God appeared 
nine years before that bcholium The view piopounded by Clarke 
may have been derived from the Midiash, the Kabbalah, Philo, 
Henry More, or Cudworth, but not from Newton It is a view 
difficult to prove, and probably few will acknowledge tint Clarke 
has conclusively proved it 

His ethical theory of ‘ fitness ” (see Ethics) is formulated on the 
analogy of mathematics He held that in relation to the will things 
possess an objective fitness similar to tlie mutual consistency of 
things m the physical universe This fitness God has given to 
actions, as he has given laws to Nature , and the fitness is as im- 
mutable as the laws The theory has been unfairly criticized by 
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Joufiroy, Aimdto Jacques, Sir James ildckmtosh, Ihomas Brown 
and otliers It is said, lor example, that CLflve made virtue cou-sist 
in confoimity to the relitions of things universally, although the 
whole tenor of hw argument shows him to have had m vie*w con- 
formity to such relations only as btlong to the sphere of moral 
agency It 13 true that he might have emphasized the relation of 
morvl fitmss to the will, and m tins resjieet J F HeiUart {qv) 
improved on Clarke s statement of tin ease To siy, however, that 
Clirke simply confused mathematics and morals by justifymg tin 
iiioral enterion on a mathematical basis is a mistake He compare <1 
the two subjects for the sake of the an ilogy 

I hough Clarke can thus be defended agamst this and similir 
criticism, his work as a wholi can be regarded only as an attempt 
to present the doctrines of the t utesiaii school m a form which 
would not shock the conscience of !us time His work contained 
a measure of r itionahsm sulficie nt to arouse the suspicion of orthodox 
theologians, without making any valuable addition to, or modi- 
fication ot, the underlying doctrine 

\UTHORiriES — Sec W Whistons Histoncal anel the 

preface by Benj imm lloadly to Clarkes Works (4 vols , l^ndon, 
1738-1742) See further on his general philosophical position 
J Hunt s Religious Thought in Lvgland, passim, but ^iticulirly in 
vol 11 447-437, and voL ui 2o-2g and 109 115, <S.c Kob Zimmer 
in mn m the Denksihnften d k -ikademie der If issenschaften, Phil - 
Hist Classe, Bd xix (Vienna, 1870), H Sidgwiek s Methods of 
rthus (6th td , i<>oi), p 384, \ Bams Mural Science (1872), 

]) 562 foil , and Mental Scicme (1872), p 416 Sir I Stephen 
Lngltsh Thought tn the Lighteenth Century (3rd ed , 1^202), c m , 
J E. le‘ Rossignol, Lthiial Philosophy of 6 Clarke (Leipzig, 1892) 

CLARKE, THOMAS SHIELDS (i860- ), American artist, 

was born m Pittsburg, Pennsylvania, on the 25th of April i860, 
and graduated at Princeton m 1882 He was a pupil of the Art 
Students’ League, New York, and of the Lcole des Beaux Arts, 
Pans, under J L C.^rome , later he entered the atelier of 
IJagnan-Bouveret, and, becoming interested m sculpture, worked 
for a while under Ht nri M Chapu As a sculptor, he rcceiv ed 
a medal of honour in Madrid for his “ 1 he ( ider Press,” 
now m the Golden (iite Park, San trancisco, ( ahfornu, and 
he made four caryatides of “ I he Seasons” for the Appillate 
( ourt House, New York He designed an “ Alma Mater ” 
for Princeton University, and a model is in the lilir try Among 
his paintings are his “ Night Market in Morocco ” (Philadelphia 
Art Club), for which he rcccnid a nudal at the International 
T xposition in Berlin in 1H91, and his ‘ A tool s Fool,’ exhibited 
It the Salon in 1887 and now in the collection of the Pennsvl- 
vanu Academy of bine Arts, I’hiladclphia 

CLARKE, WILUAM BRAN WHITE (1798-1878), British 
geologist, was born at L ist Bcrgholt, in Suffolk, on the 2nd ol 
J une r 708 He received his early cdue ition at Dedham grammar 

school, and in 1817 entered fesus College, ( ambndge , he took 
his B \ m 1821, was ordained and heexme AI A in 1824 In 
1821 he was appointed curate of Ramsholt m Suffolk, and he 
acted in his clerical capxcity in other places until 18,9 Having 
become interested in geology through the teachings of Sedgv irk, 
he utilized his ojiportunities and gathered many interesting 
facts on the geology of East Angha which were embodied in a 
paper ‘^On the Geological Structure and Phenomena of Suffolk 
{Trans Ueol f:>oc , 1837) He also communicated a series of 
papers on the geology of S F Dorsetshire to the Magazine of 
Sat Hist (1837-1838) In 1839, after a severe illness, he left 
England for New South Wales, mainlv with the object of benefit- 
ing by the sea voyage He remained, however, m that countrv , 
and came to be reg irdtd as the “ 1 xthe r of Australian Geologv 
Erom the date of his arrival in New South Wales until 1870 he 
was m clerical clurge first of the country from Paramatta to 
the Hawkesbury river, then of Campbelltown, and finally of 
Willoughby He zealously devoted attention to the geologv 
of the country, with results that hav e been of pxr amount import- 
ance In 1841 he discovered gold, being the first explorer 
who had obtained it in situ in the country, Imdmg it botli m the 
detrital deposits and in the quart/ites of the Blue Mountains, 
and he then declared his belief in us abundance In 1849 l''- 
niide the first actual discovery of tm m Australia, and in 1859 
he made known the occurrence of the diamond He was also 
the first to indicate the presence of Silurian rocks, and to deter- 
mine the age of the eoal-bcarmg rocks in New South Wales 
In 1869 he announced the discovery of remains of Dtnornts ui 


447 

Queensland He was a trustee of the Australian museum at 
Sydney, and an active raemher of the Royal boaety of New 
South Wales In i860 he published Researches tn the Southern 
Gold-fields of South Wales He was elected F R b in 1876, 
and in the following year w is awarded the Murchison medal 
by the Gtoiogieal Society of 1 ondon His contributions to 
Australian scientific journals were numerous He dieti rear 
Sydney, on the 17 th of June 1878 

CLARKSON, THOMAS (1760-1846), English anti-slaver> 
agitator, was born on the 28th of March 1760, at Wislicach, m 
Cambnelgeshire, where his father was headmaster of the free 
giammar school He was cduc-ated at bt Pauls school and at 
St Johns College, Cambridge Hiving taken the first place 
among the middle bachelors as Latin essayist, he succeeded 
m 1785 m gaining a similar honour among the senior bachelors 
The subject appointed hy the vice-chancellor. Dr Peckhard, was 
one m which he was himself deeplv interested — Anne hceat 
invitos tn serviliiUin dart ? (Is it right to make men slaves 
agamst their will ■') in preparing for this essay Clarkson 
consulted a number of worlU on African slavery, of which the 
chief was Benezet s Ihstorual Survey of \eic Guinea , and the 
atrcx-itics of which he read affected him so deeply that he de- 
termined to d< vote all liis energies to effect the abolition of the 
slue trade, and gave up his intention of entering the church 

His first measure was to publish, with additions, an English 
translation of his prize essav (June 1786) He then commenced 
to search m all quarters for infoimation concernmg slav erj He 
soon discovered that the cxusc had already been taken up to 
some extent by others, most of whom belonged to the Societv (if 
Friends, and among the chief of whom were William Dillwan, 
Joseph Wood and Granville Slurp With the aid of these 
gentlemen, a committee of lw» Ive was formed in May 1787 to do 
all that was possible to effect the abolition of the slue trade 
Meanwhile Clarkson had aEo gained the sy mpathy of W ilberforce, 
Whitbread, Sturge and several other men of influence Travel 
Img from port to port, he now commenced to collect a large mass 
of evidence , and much of it was embodied in his Summary f UiV 
of the Slave Trade , and tin Probable ( onsequtnct s of its .Ibolition, 
w Inch, with a number of other anti-slavery trac ts, was published 
In the committvc Pitt, Grenville, Fox and Burke looked 
fu'ourably on the movement , in May 1788 Pitt mtroduicd a 
jurhamentary discussion on the subject, and '^ir W Dolben 
brought forward a hill providing that the number of slaves 
e irried m a vessel should be proportional to its tonnage A 
number of 1 iverpool and Bristol men hints obtamed permission 
from the House to be heard by couni il against the bill, hut on 
the i8th of June it passed the Commons ^oon after Clarksen 
published an Lssa^ on tin Impoluy of Iht Slaic Tiade , and for 
two months he was continuously engaged m travelling that he 
might nuet men who wen pe.rsondh acquainted with the facts 
of the trade From their lips he colleeted a considerable amount 
of e V ide nee , hut onlv nine could be prev tiled upon to promise to 
appear before the priv V council Meanwhile other witnesses had 
been obtained by W ilberforce and the committee, and on the 
I2lh of May 1789 th« formtr led a debate on the subject in the 
House of Commons, in which he w is seconded by Burke and 
supported by Pitt and Pox 

It was now the beginning of the Trent h Rev olution, and in tin 
hope th It he might arouse the Preneh to sweep aw ly slivtry with 
other abuses, Clarkson crossed to Pans, wlure he rtmiiiKil six 
monihs He found Ntekcr head of the guverament, and obtained 
from him some sy'mpathv , but little help Miribcau, however, 
with his asustance, piepartd a spetth against slavery, to be 
delivered before the Nation il Assembh, and the marquis di li 
Fayette entered enthusiistu illv into his views During this 
visit Clarkson met a deputation of negroes from Santo Domingo, 
who had come to Prance to present a petition to the \ itionil 
Ashunbly, desiring to be placed on an equal footing with the 
whites, but the storm of the Revolution permitted no sub- 
stantial success to be achiev'eel Soon after his return home he 
engaged in a search, the apparent hopelessness of which finely 
displays his unshrinking labonousness and his passionate 
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enthusiasm He desired to find some one who had himself 
witnessed the capture of the negroes m Africa , and a friend 
having met by chance a man-of-war’s-man who had done so, 
Clarkson, though ignorant of the name and address of the sailor, 
set out in search of him, and actually discovered him His last 
tour was undertaken in order to form anti-slavery committees 
m all the principal towns At length, in the autumn of 1794, 
his health gave way, and he was obliged to cease active work 
He now occupied his time in writing a Ht<;tory of the Abolition 
of the Slave Trade, which appeared in 1808 The bill for the 
abolition of the trade became law in 1807 , but it was still 
necessary to secure the assent of the other powers to its principle 
To obtain this was, under pressure of the public opinion created 
by Clarkson and his friends, one of the mam objects of British 
diplomacy at the Congress of Vienna, and in February 1815 the 
trade was condemned by the powers The question of concerting 
practical measures for its abolition was raised at the Congress of 
Aix-la-Chapelle in 1818, but without result On this occasion 
( larkson personally presented an address to the emperor 
Alexander I , who communicated it to the sovereigns of Austria 
and Prussia In T823 the Anti-Slavery Society was formed, 
and Clarkson was one of its vice-presidents lie was for some 
time blind from cataract , but several years before his death 
on the 26th of September 1846, his sight was restored 

Besides the works already mentioned, he published the Portraiture 
of Quakerism (1806), Memoirs of William Penn (1813), Researches, 
intediluvian. Patriarchal and Historical (1836), mtended as a history 
of the interference of Providence for man s spiritual good, and 
Strictures on several of the remarks concerning mmstlf made m the 
Life of Wtlberforce, m which his clum as ongmator of the anti- 
slavery movement is denied 

bee the hves by Ihoraas Elmts {1876) and Thomas Taylor (1839) 
CLARKSVILLE, a city and the county-seat of Montgomery 
county, Tennessee, USA, situated in the N part of the state, 
about 50 m N W of Nashville, on the Cumberland river, at the 
mouth of the Red river Pop (1890)7924, (1900) 9431, of whom 
15094 were negroes , ( 1906 estimate) 10,337 It is served by the 
Louisville & Nashville, and the Illinois Central railways, and by 
passenger and freight steamboat lines on the Cumberland river 
The city hall and the public library are among the principal 
public buildings, and the city is the scat of the Tennessee Odd 
Fellows’ home, and of the South-Western Presbyterian University, 
founded in 1875 Clarksville lies in the centre of the dark 
tobacco belt —commonly known as the “ Black Patch ” — and is 
an important tobacco market, with an annual trede in that 
staple of about $4,000,000, most of the product being exported 
to France, Italy, Austria and Spain The city is situated in a 
region well adapted for the growing of wheat, Indian corn, and 
vegetables, and for the raising of live-stock , and Clarksville is a 
shipping point for the lumber — chiefly oak, poplar and birch — 
and the iron-ore of the surrounding country, a branch of the 
Louisville & Nashville railway extending into the iron district 
The city’s principal manufactures are flour and grist mill products, 
chewing and smoking tobacco and snufl, furniture, lumber, iron, 
and pearl buttons The value of the factory product in 1905 was 
$2,210,112, being 32 % greater than in 1900 The municipality 
owns Its water-works Clarksville was first settled as early as 
1780, was named in honour of General George Rogers Clark, and 
was chartered as a city m 1850 

CLASSICS The term “classic” is derived from the Latin 
epithet classiciis, found in a passage of Aulus Gellius (xix 8 1 5), 
where a “ senptor ‘dassuus ’ ” is contrasted with a “ senptor 
proletanus” Ihe metaphor is taken from the division of the 
Roman people into classes by Servius Tullius, those in the first 
class being called cfasstci, all the rest infra classem, and those 
m the last proletarn ^ The epithet “ classic ” is accordingly 
applied (i) generally to an author of the first rank, and (2) more 
* The above derivation is m accordance with English usage In 
the New Lnglish Dictionary the earliest example of the word 
‘ classical ” is the phrast classical and canonical,” found in the 
1 uropae Speculum of Sir Edwin Sandys (1599), and, as applied to 
a writer, it is explained as meaning ‘ of the first rank or authority ” 
This exactly corresponds with the meaning of classtcus m the above 
passage of Gellms On the other hand, the French word classiqiie 
pn Littre’s view) primarily means “ used in class ” 


particularly to a Gieek or Roman author of that character 
Similarly, “ the classics ” is a synonym for the choicest products 
of the literature of ancient Greece and Rome It is to this 
sense of the word that the following article is devoted in two 
mam divisions (A) the general history of classical (i e Greek 
and Latin) scholarship, and (B) its place m higher education 

(A) General History of the Study of the Ciassics 
We may consider this subject in four principal periods — 
(1 ) the Alexanarian, c 300-1 B c , (11 ) the Roman, at> c 1-530 , 
(ill ) the Middle Ages, c 530-1350 , and (iv ) the Modern Age, 
c 1350 to the present day 

(1) The Alexandrian Age — The study of the Greek classics 
begins with the school of Alexandria Under the rule of Ptolemy 
Philadelphus (285-247 B c ), learning found a home m the 
Alexandrian Museum and in the great Alexandrian Librarj 
The first four librarians were Zenodotus, Eratosthenes, Aristo- 
phanes of Byzantium, and Aristarchus Zenodotus produced 
before 274 the first scientific edition of the Iliad and Odyssey, 
an edition in which spurious lines were marked, at the beginning, 
with a short horizontal dash called an obelus ( — ) He also drew 
up select lists of epic and lyric poets Soon afterwards a classified 
catalogue of dramatists, epic and lyric poets, legislators, philo- 
sophers, historians, orators and rhetoricians, and miscellaneous 
writers, with a brief biography of each, was produced by the 
scholar and poet Callimachus {ft 260) Among the pupils of 
Callimachus was Eratosthenes who, m 234, succeeded Zenodotus 
as librarian Apart from his special interest in the history of the 
Old Attic comedj , he was a man of vast and varied learning , 
the founder of astronomical geography and of scientific chrono- 
logy , and the first to assume the name of ^lAoAoyos The 
greatest philologist of antiquity ^\as, however, his successor, 
Aristophanes of Byzantium (195), who reduced accentuation 
and punctuation to a definite system, and used a variet) of 
critical symbols m his recension of the Iliad and Odyssey He 
also edited Hesiod and Pindar, Eunpides and Aristophanes, 
besides composing bru f introductions to the several plays, parts 
of which arc still extant Lastly, he established a scientific 
system of lexicography and drew up lists of the “ best authors ” 
Two critical editions of the Iliad and Odyssey were produced b\ 
his successor, Aristarchus, who was librarian until 146 B c and 
was the founder of scientific scholarship His distinguished 
pupil, Dionysius Thrax (born c 166 b c ), drew up a Greek 
grammar which continued in use for more than thirteen centuries 
The most industrious of the successors of Aristarchus was 
Didymus (c 65 b c -a d 10), who, m his work on the Homeric 
poems, aimed at restoring the lost n tensions of Aristarchus 
I He also composed commentaries on the lyric and comic poets 
and on Thucydides and Demosthenes , part of his commentary 
on this last author was first published in 1904 He was a teat htr 
in Alexandria (and perhaps also in Rome) , and his death, 
about A D 10, marks the close of the Alexandrian agt He 
is the industrious compiler who gathered up the remnants of 
the learning of his predecessors and transmitted them to posteritv 
Ihe poets of that age, including Callimachus and Theocritus, 
were subsequently expounded by Theon, who flourished under 
Tiberius, and has been well described as ‘ the Didymus of the 
Alexandrian poets ” 

The Alexandrian canon of the Greek classics, whith probably 
had Its origin in the lists drawn up by Callimachus, Aristophanes 
of Byzantium and Aristarchus, included the following authors — 
Epic poets (5) Homer, Hesiod, Peisaiidcr, Panyasis, Aiitimathus 
Iambic poets (3) Simonides of Amorgos, Archilochus, Hipponax 
Tragic poets (5) Aeschylus, Sophocles, Euripides, Ion, Achaeus 
Comte poets, Old (7) Epicharmus, Cratinus, Eupolis, Aristo- 
phanes, Pherccrates, Crates, Plato Middle (2) Antiphancs, Alexis 
New (5) Menander, Philippidcs, Diphilus, Philemon, Apollodorus 
Elegiac poets {4) Callmus, Mimnermus, Philetas, Callimachus 
Lyric poets (9) Aleman, Alcaeus, Sappho, Stesichorus, Pindar, 
Bacchylides, Ibycus, Anacreon, Simonides of Ceos 

Orators (10) Demosthenes, Lysias, Hypereides, Isocrates, 
Aeschines, Lycurgus, Isaeus, Antiphon, Andocides, Dcmarchus 
Historians (i^ Thucydides, Herodotus, Xenophon, Phihstius, 
Theopompus, Ephorus, Anaximenes, Callisthenes, Hcllanicus, 
Polybius 
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The latest name in the above list is that of Polybius, who 
died about 123 b c Apollonius Rhodius, Aratus and Theocritus 
were subsequently added to the “ epic ” poets Philosophers, 
such as Plato and Aristotle, were possibly classed in a separate 
“ canon ” 

While the schol trs of Alexandria were m iinly interested m 
the verbal ertiutsm of the Greek poets, a wider variety of studies 
was the characteristic of the school of Pergamum, the literary 
rival of Alexandria Pergamum was a home of learning for a 
large part of the 150 years of the Attahd dynasty, 283-133 b c 

The grammar of the Stoics, gradually elaborated by Zeno, 
Cleanthes and Chrysippus, supplied a terminology which, in 
words such as “ genitive,” “ accusative ” and “ aorist,” has 
become a permanent part of the grammarian’s vocabulary , 
and the study of this grammar found its earliest home in Per- 
gamum 

From about 168 b c the head of the Pei gamene school was 
Crates of Mallus, who (like the Stoics) was an adherent of the 
principle of “ anomaly ” in grammar, and was thus opposed 
to Aristarchus of Alexandria, the champion of “ analogy ” 
He also opposed Aristarchus, and supported the Stoics, bv 
insisting on an allegorical interpretation of Homer He is 
credited with having drawn up the classified lists of the best 
authors for the Pergamene library His mission as an envoy 
to the Roman senate, “ shortly ifter the death of Ennius ” m 
169 n r , had a remarkable influence on literary studies m Rome 
Meeting with an accident while he was wandering on the Palatine, 
and being detained in Rome, he passed part of his enforced 
leisure m giving lectures (possibly on Homer, his favourite 
author), and <hus succeeded in arousing among the Romans a 
taste for the scholarly study of literature Ihe example set b\ 
Crates led to the production of a new edition of the epic poem 
of Naevius, and to the public reeit ition of the Annals of Ennius, 
and (two generations later) the Satires of I ueilius 

(11 ) 2 he Roman ige — (a) T atm Studies — In the ist centurx 
B e the foremost scholar m Rome was L Aclnis Stilo (r 15^- 
c 74), who is described by C lecro as profoundly learned in Greek 
and Latin literature, arid as an accomplished critic of Roman 
antuiuities and of ancient anthirs Of the plays then pvssing 
under the name of Plautus, he recognized twenty-fix e as genuine 
His most famous pupil was Varro (116-27), the six surxiving 
books of whose great work on the Latin language are mainly 
concerned with the grcit grammatical controxersy on analogx 
and anomaly — a controversy which also engaged the attention 
of Cicero and Caesar, and of the elder Plinv and Quintilian 
1 he twenty-one pUy s of Plautus accepted by Varro arc doubtless 
the twenty now extant, tugetlur with the lost Vidulana Ihe 
influence of Varro s last work on the nine disctplinae, or branches 
of study, long surxivtd in the sexen “ liberal arts ’ rerogm/cd 
by St Augustine and Mxrtianus C iprlli, and in the tnvium aiul 
quadrmiim of the middle ages 

Part of Varro’s treatise on 1 itm xvas dedicated to ( iccro(io6- 
43), who as an interpreter of Greek philosophx to his fellow- 
countrymen enlarged the vocabulary of L itin b\ his admirable 
renderings of Greek philosophical terms, and thus ultimatelx 
gixe us siuh indispensxble words as ” species,” “quality’ and 
“ quantity ” 

Ihe earliest of I atm lexicons xvas produced about 10 B c bx 
\erriiis I'laceus in a xvork, De Verborum '^igmficatu, whuh 
surxixecl in the abridgment bv Festus (2nd century ad) and in 
the further abridgment dedicated by Paulus Diaconus to Cha» U s 
the Great 

Greek models were diligently studied by \ irgil and Horace 
Their own poems soon became the theme of cnlieism and of 
comment , and, by the time of Quintilian and Juvenal, thev 
shircd the fate (which Horace had feared) of becoming text- 
books for use in schools 

Recensions of Terence, Lucretius and Pcrsius, as well as 
Horace and Virgil, were produced by Probus (d a d 88), with 
critical symbols resembling those invented by the Alexandrian 
scholars His contemporary \sconms is best known as the 
author of an extant historical commentary on five of the speeches 
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of Cicero In a d 88 (,)uintilian was pLccd at the head of the fir^t 
state-supportf el school m Rome His comprehensive work on 
the training of the future orator includes an outline of general 
education, which had an important influence on the humanistic 
schools of the Italian Renaissance It also presents us with a 
critical survey of the Greek and Latin classics arranged under the 
heads of poets, historians, orators and philosophers (book x 
chap i ) 1 he lives of Roman poets and scholars were among the 

many subjects that exercised the liter iry skill of Hadrian’s 
prix'ate secretary, Suetonius One of his lost works is the 
principal source of the erudition of Isidore of Sex ille (d a D 636), 
whose comprehensive cnev clopatdia was a faxounte text-book m 
the middle ages About the time of the death of Suetonius (\ d 
160) a work entitled the Nantes Atticae was begun b\ A ulus 
Gdlius The author is an industrious student and a typical 
scholar, who frequents libraries and is interested m the MSS 
of old Latin authors Farlv m the 4th centurv the study of 
grammar was represented in northern Africa bx the Numidian 
tiro, Nonius Marcellus (fl 323) the author of an encx clopacchc 
work in three parts, lexicographical, grammatical and antiquarian, 
the mam xalue of xvhich lies in its quotations from early Latin 
literature About the middle of the same centurx grammar had a 
far abler exponent at Rome in the person of Aelius Donatus the 
preceptor of St Jerome, as xxcll as the author of a text-book that 
remained m use throughout the middle ages The general state 
of learning m this century is illustrated bx Ausonms (<* 310-393) 
the grammarian and rhetorician of Bordeaux, the author of thi 
Mosella, and the probable inspirer of the memorable decree of 
Gratian (376) prox iding for the appomtme nt and the payment of 
teachers of rhetoric ind of Greek and L itm literature m the 
principal cities of Gaul His distinguished friend Q Aurelius 
Sy mmachus, the consul of a d 391, aroused in his own immediate 
circle an interest m Lixx iht whole of whosi historx was still 
extant Farlv in the slh (cnturx other aris tot ratio Romans 
interested themselves in the textual cntitism of Persius and 
Martial Among the contemporaries of Sy mmachus, the dex oted 
adherent of the old Roman religion, was St lcrnme(d 420) the 
most scholarlx representative of (.hnstianitx in the 4th centurx, 
the student of Plautus and Terence, of \ irgil and Cicero the 
translator of the C hronology of Eusebius, and the author of the 
T atm version of the Bilile now known as the \ ulgatc St 
Nugustinc (d 4^0) confesses to his e.irlx fondness for \ irgil, and 
also tells us that he reeeixcrl his hrst serious impressions from the 
Ilortemius of ( iccro, an clocjiunt exhortation to the stueix of 
philosophx, of whuh onlx a feu fragments survive In his 
survey of the “ liberal arts St Augustine imititcs (as wc haxt 
seen) the Duciplinae of \arro and in the greatest of his works, 
the Dt C nutate Dei (426) he has prescrx ed k»rge portions of Iht 
■iulKjuitaUs of Varro and the De Repnhhca of Cicero About the 
same date, and in the same prox mee of northern \fru a Martianns 
Capella produced his allegorical work on the liberal arts the 
principal, and, indeed, often the onlx , text-book of the medieval 
se,hools 

In the second half of the stli ttnturx the foremost representa- 
tive of Latin studit s in (jiul was Vpollinans Sidonius (fl 470) 
whose I clten were modelled on those of the x oungtr Plinv , while 
his poems give proe)f of a wide though superficial acquaint ince 
with clissical literature He laments the increasing decline in 
the claj.siril puntx of the Latin language 

\n interest in I atm literature lived longest in (lUil, whira 
schools of le arning flourished as earlx as tile ist centurx 
at Autun, Lxons, Toulouse, NImes \ienne, Narbonne and 
Marseilles, and from the 31 d centurx onwards at Frier Poitiers, 
Besani^'on and Bonkaux 

About ten ycus after the death of ‘sidonius we find Vsunus, 
the consul of 494, cnticalh revising the text of A irgil in Rome 
Boethius, who early in life formed the ambitious pi in of expound- 
ing and reconciling the opinions of Plato and Aristotle, continued 
in the year of his sole consulship (qio) to instruct his fellow- 
countrymen m the wisdom of (ireeie He is a link between the 
ancient world and the middle igcs having been thi last of the 
learned Romans who undcrstooel the language and studied the 
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literature of Greece, and the first to interpret to the middle ages 
the logical treatises of Aristotle He thereby gave the signal for 
the age-long conflict between Nominahsm and Realism, which 
exercised tlie keenest intellects among the Schoolmen, while the 
crowning work of his life, the Cm^olaho Phtlosophiae (>524), was 
repeatedly expounded and imitated, and reproduced in renderings 
that were among the earliest literary products of the vernacular 
languages of modern Europe His contemporary, Cassiodorus 
(c 4BQ-C. 575), after spending thirty years in the service of the 
Ostrogothic dynasty at Ravenna, passed the last thirty-three 
vears of his long life on the shores of the Bay of Squillacc, where 
he founded two monasteries and diligently trained tlieir inmates to 
become careful copyists In his latest work he made extracts for 
their benefit from tlie pages of Priscian (fl *512), a transcript of 
whose great work on Latin grammar was completed at Constanti- 
nople by one of that grammarian’s pupils in 527, to be le- 
produced in i thousand MSS in the middle ages More than ten 
years before Cassiodorus founded his monasteries m the south of 
Italy, Benedict of Nursia (180-54^) had rendered a more 
permanent service to the cause of scholarship by building, 
amid the rums of the temple of -Apollo on the crest of Monte 
Cassmo, the earliest of those homes of learning that have 
lent an undying distinction to the Benedictine order The 
learned labours of the Benedictines were no part of the original 
requirements of the rule of St Benedict , but before the founder s 
death his favourite disnple had planted a monasttr> in France, 
and the mime of tliat disciple is permanently asscci ited with the 
leirned labours of the Benedictines of the Congregation of St 
Ma ir (see Mauris I's) 

(i) Greek Studies — Meanwhile, the study of the Greek classics 
was ably represented at Rome m the Augustan age by Dionysius 
of Halicarnassus (fl 30-8 b c ), the intelligent critic of the 
ancient Attic orators, while the ist century of our era is the 
probable date of the masterjnece of literary criticism known as 
the treatise On the Sublime by Longinus {q v ) 

The 2nd century is the age of the two great grammarians, 
Apollonius Dyscolus (the founder of scientific grammar and 
the creator of the study of Greek syntax) and his son Herodun, 
the larger part of whose prim ip il work dealt with the subject 
of Greek accentuation It is also the age of the lexicographers 
of Attic Greek, the most important of whom are Phrynichus, 
Pollux (fl A D 180) and HaipcKration 

In the 4th century Demosthenes was expounded and mutated 
by the widely influential teacher, Libanius of Antioch {c 314-- 
c 393), the pagan preceptor of St Chrysostom To the same 
century we may assign the grammarun 1 heodosius of Alexandria, 
who, instead of conluimg himself (like Dionysius Thrax) to the 
lenses of nnrrw in actual use, was the first to set forth all the 
imaginary aonsts xrwl futures of thit verb, which have thence 
descended through the Byzantine age to the grammars of the 
Renaissance and of modern Lurope 

In the 5th century we may place Hesychius of Alexandria, 
the compiler of the most extensive of our ani lent Greek lexicons, 
and Proclus, the author of a chrestomathy, to the extracts 
from which (as presented by Photius) we owe almost all our 
knowledge of the contents of the lost epics of early Greece 
In the same century the study of Plato was represented by 
Synesius of Cyrene {c 370-c 413) and by the Neoplatonists of 
Alexandria and of Athens The lower limit of the Roman age 
of classical studies may be conveniently placed in the year 529 
In that year tlie monastery of Monte Cassmo was founded m 
the West, while the school of Athens was closed in the East 
The Roman age thus ends m the West with Boethius, Cassio- 
dorus and St Benedict, and in the East with Priscian and 
Justinian 

(ill ) The Middle Af^es — (a) In the East, commonly called 
the Byzantine Age, c 5^0-^350 Ib th*s sige, grammatical 
learning was represented by C hoeroboscus, and lexicography by 
Photius (d 891), the patriarch of Constantmople, who is also 
the author of a Bibliotheca reviewing and criticizing the contents 
of 280 MSS , and incidentally preserving important extracts 
from the lost Greek historians 


I In the time of Photius the poets usually studied at school were 
Homer, Hesiod, Pindar , certain select plays of Aeschylus 
{Promeiheu!,, Septem and Persae), Sophocles (Ajax, Electra 
and Oedipus Tyrannus), and Eunpidtes (Hecuba, Orestes, Phoe- 
nissae, and, next to these, Alce<;tts, Andromache, Hip-polytus, 
Medea, Rhesus, Troades), also Aristophanes (begmnmg with the 
Plutus), Theocritus, Lycophron, and Dionysius Penegetes 
Ihe principil prose authors were Thucydides, parts of Plato 
and Demosthenes, with Aristotle, Plutarch’s Lives, and, above all, 
Lucian, who i» often imitated m the Byzantine age 

One of the distinguished pupils of Photius, Arethas, bishop of 
Caesarea in Cappadocia (e 907-932), devoted himself with 
remarkable energy to collecting and expounding the (jrcek 
classics Among the important MSS still extant that were 
copied at his expense are the Bodleian Euclid (888) and the 
Bodleian Plato (8915) lo the third quarter of the loth century 
we may assign the Greek lexicon of Suidas, a combination of a 
lexicon and an encyclojmedia, the best articles being those on 
the history of literature 

Meanwhile, during the “ dark age ’ of secular learning at 
Constantmople (641-850), the light of Greek learning had spread 
eastwards to Syrui and Arabia At Bagdad m the reign of 
Mamun (813-833), the son of Harun al-Rashid, philosophical 
works were translated by Syrian ( h ns tie ns from Greek into 
Syriac and from Syriac into Arable It was in his reign that 
Aristotle was first translated into Arabic, and, shortly afterwards, 
we ha^e Syriac and Arabic renderings of commentators on 
Aristotle, and of portions of Plato, Hippocrates and Galen , 
while in the 10th century new traiTslations of Aristotle and his 
commentators were produced by the Nestorian Christians 

The Arabic tran=latiora> of Aristotle passed from the East 
to the West by being transmitted through the Arab dominions 
in northern Africa to Spam, which hid been loruiuerid by the 
Arabs in the Sth century In the 12th century luledo wa^ the 
centre of the stud> of Aristotle in the West, and it was from 
Toledo that the knowledge of Aristotle spread to Pans and to 
other seats of learning in western Europe 

Ihe 12th century m Constantmople is marked by the name 
of Tzetzes (e mo-e 1180), the author of a mythological, 
literary and historical miscellany called the Lhiltades, in the 
course of .vhich he quotes more than four hundred authors 
The prolegomena to his sehoha on Aristophanes supply us with 
valuable information on the Alexandrian libraries Ihe most 
memorable name, however, among the scholars of this century 
is that of Eustathius, whose philological studies at Constantinople 
preceded his tenure of the archbishopric of Ihessalonica (1175- 
1192) The opening pages of his commentaries on the Iliad and 
the Odyssey dwell with enthusiasm on the abiding influcnrc of 
Homer on the literature of Greece 

While the Byzantine MSS of the iith century (sutli as the 
Laurentian MSS of Aeschylus <ind Sophocles, and the Ravenna 
MS. of Aristoplianes) maintain the sound traditions of the 
Alexandrian and Roman ages, those of the times of the Palacologi 
give proof of a frequent tampering with the metres of the ancient 
pcjets m order to bring them into conformity with theories 
recently invented by Moschopulus and Tnclmius Ihe scholars 
of these times are the natural precursors of the cailiest repre- 
sentatives of the Revival of Learning m the West Of these 
later Byzantines the first in order of date is the monk Planudes 
(d 1330), who devoted his knowledge of Latin to producing 
excellent translations of Caesar’s Gallic War as well as Ovid s 
Metamorphoses and Herotdes, and the classic work of Boethius , 
he also compiled (in 1302) the only Greek anthology known to 
scholars before the recovery m 1607 of the earlier and fuller 
anthology of Cephalas (fl 917) 

The scholars of the Byzantine age cannot be compared with 
the great Alexandrians, but they served to maintain the con- 
tinuity of tradition by which the Greek classics selected by the 
critics of Alexandria were transmitted to modern Europe 

(b) In the Wiesl (c 520-c 1350) — At the portal of the middle 
ages stands Gregory the Great (c 540-604), who had little (if any) 
knowledge of Greek and had no sympathy with the secular 
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Side of the study of Latin A decline m grammatical learning 
IS exemplilitd in the three Latin historians of the 6th century, 
Jordanes, Gildas and Gregory of Tours (d 594), who begins 
his history of the Franks by lamenting the decay of I itin 
literature m Gaul Ihe historian of Tours befriended the I vtm 
poet, Venantius I'ortunatus (d c 600), who is still rtmimlxred 
as the writer of the three well-known hymns beginning Salve 
feiia dtei, VexiLla re^ti, prodiunty and Pattge Itngua glortost 
proeltum certamtms Ihe deoadentc of I atm early m the 7th 
century is exemplified b) the fantastic grammarian Virgihus 
Maro, who also illustrates the tr uisition from Latin to Provencal, 
and from quantitive to ai centual forms of verse 

While Latin was declining in Gaul, even (jrcck w^vs not 
unknown in Ireland, and the Irish passion for travel led to the 
spread of Greek learning m the west of Luropc The Irish monk 
Columban, shortly before his death m 615, found* cl m the 
neighbourhood of Pavia the monastery of Bobbio, to be the 
repository of many Latin MSS which were ultimately dispersed 
among the libraries of Rome, Milan and 1 nnn About the s ime 
date his fellow-traveller, Gallus, founded abuse the l^ke of 
Constance the monastery of bt Gallen, where Latin MSS were 
preserved until their recovery m the age of the Renaissance 
buring the next twenty-five years Isidore of ScMlle (d 636) 
produced in his Ortgines an ene>elopaedie work which gathered 
up for the middle agts muc h of the Ic irmng of the ancient world 
In Italy a dec line m the knowledge of Greek in the 5th and 0th 
centuries led to an estrangement between the Greek and Latin 
Churches 1 he year 690 is rtg irded as the date of the tempor ir\ 
extinction of (jrcek m ltd) , but, m the first quarters of the 8th 
and the 9th ccnturiis, the iconodastie decrees of the B)zantin( 
emperors drove many of the Grec k monks and their lay adherents 
to the south of Italy, <ind even to Rome itself 
In Ireland we find Greek characters used m the Book of 
Armagh (c 807) , and, in the s ime century , a (ireck psalter w is 
copiccl l)v an Irish monk of I lege, named beduhus (11 8150), who 
had a wide knowledge of I itin literature In Imgland, some 
sixty years after the death of Augustine, the (jreek arc hbishop 
of Canterbury, Iheodorc of 1 ir-.us (d 690) founded a school for 
the study of Cireek, and with tin help of an Aft lean monk named 
II idrian m ide many of the l^>nglish mon isU ries schools of Greek 
and Latin learning, so that, in the time of Bede (d 731^), some of 
the scholars who still surv ived were “ as familiar with Greek and 
Latin as with their mother-tongue” Among those who hid 
learned their Greek at C intcrbuiy was Aldlulm (cl 709), ” the 
first Englishman who cultivateci eUssieal learning with any 
success ’ While Aldhelm is known as “the iither of Anglo- 
I atm verse,” I itm prose was the literary medium used by Bede 
m his celebrated ludtbiastical History of England (731) Nine 
years after the deith of Bede (735), Boniface, “ the apostle of 
Germany, ’ sanctioned the founcJing of Fulda (744), which soon 
rivalled St Gallen as a school of learning Alcum (d 804), who 
was probably bom m the year of Bede’s deatli, tells us of the 
wealth of Latin literature preserved m the library at \ ork 
1 hrough the inv itation ul Charles the Great, he became associated 
with the pwival of learning which marks the reign of that 
monarch, by presiding over the School of the Pdiee (783-790), 
and bv exercising a healthy infiuencc as abbot of St Martin s at 
lours (796-804) Among the friends of Alcum and tlic advisers 
of Charles was Iheodulfus, bishop of Orlctns and abbot of 
hleury (d 821), who is memorable as an accomplished I atm 
poet, and as the imtiutor of free education Finhard (d S40), in 
his classic hfe of Charles the Great, models his style on th it of 
Suetonius, and shows his fimilianty with Caesar and LiV) and 
Cicero, while Rabanus Maurus (d 856), who hmg prcsidecl over 
Lmharcl s school of htilda, was the first to introduce Priscian into 
the schools of Germany His pupil, Walafrid Strabo, the abbot of 
Reichenau (d 849), had a genuine gift for Latin jioctry, a gift 
agreeably exemplified in his poem on the plants in the monastic 
garden In the same century an eager interest m the Latin 
classics IS displayed by Servatus Lupus, who was educated at 
Fulda, and was abbot of I'crri^res for the last twenty years of his 
hfe (d 862) In his literary spirit he is a precursor of the 
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humanists of the Renaissance Cncicr ( hirles the Bald (d 877^ 
there w i* a certain revival of interest m literature, when Jehn 
the Scot (Engena) became, for some thirt) )cars (c 845-875'', 
the head of tlu Palace School He was familur with the Creek 
hathers, and was chosen to exewUte a I^tm rendering of the 
writings of “Dionysius the Areopigitc, the patron sunt of 
hrance In the preface the trmshtor praises the kn g hr 
prompting him not to rest satisfied with the liter iture of the W est, 
but to have recourse to the “ most pure vnd i opioos wati rs of the 
Greeks ” In the next generation Rcrni of Auxerr* w is the first to 
open a school in Pans (900) \ irgil is the main lutlu nt) (pjute J 

in Remi’s Commentary on Don itus, which remained m use until 
the Renaissance During the two rentuucs after John the hi (A, 
the study of Greek deehntd in Iruire In England the yth 
century closes with Alfred, who, with the ud of the elsh monk, 
\ssir, produced a s<nes of free translitions from Litm l< xts, 
including Boethius and Orosius and Bede, arul th* ( nra Pasloraln 
of Gregory the (ire it 

In the loth century learning flourished at \achen under Bruno, 
bi other of Otto I and archbishop < f C ologne (9^0-965), who had 
hin self learned Grt tk from i ertaiii Eastern monks at the impt rial 
court, ind who eilled an Irish bishop from liier to teach T ret k it 
the imperial capital He also cneouragtti the transcription t f 
I^tin ^ winch became models of st' !e to W idukind of 
Corvc), the imititor of ''alhist and I iw In the sime eenturv 
the monaster) of ( indershcim, south of Hanover, was the 
retreat of the learned nun llroswitlvi, v\ho etlebrated the 
exploits of Otho m leonine heximetcrs, and eompt^sed m prost 
six moral and religious pi iv s m imitation of 1 erem e One of the 
most prominent pcrsonigts of the century wis Gerhert of 
Aurillac, v ho, after tca< lung at Tours and Eleury, became abl ot 
of Bobbio, archbishop of Reims, and ultimatel) pope under the 
name of Silvester II (d 100^) He frequentlv quotes from the 
speeches of ( lee ro, anel it has been surmised tliat the surv ival of 
those speeches ma) have been dut‘ to the influence of ( erhert 
The most original hcllenist of this age is Luitprind, bishop of 
( remona(d 973), who acquired some kneiw ledge of (jretk dunrg 
his repeated missions to Constantinople About the sime tine 
m 1 ngland Osw del of \oik, who hud himself been edic itcd at 
Ikurv, invited \bbo(d 100^) to instruct the monks of the abl e) 
recently founded it Ramsev, nt ir liuntirgdon At Ranisc) he 
wrote for his jnipils a sthohrl) \ ork lealing with points of 
prosody and pronunei ition, anel exhibiting n i' curate knov\- 
i' dge of Virgil and llorice During the same half-ctniurv, 
A Ifnc, the abbot of 1 \ nsham (d c 10 ^o), aided Bishop 
A thelwold m making \\ mehesU r f imous as a pi ace of education 
It w IS there that he begin his Latin Linvimar, his Chmarv (the 
earliest Latm-Enghsh diction irv m existence), and his (.ullo- 
(jutuin, in which Latin is t uight in a conv ersalion il mmuer 

In Frmee, the most notable le le her m the fiist ejuarter of the 
1 1 th eenturv was I'ulbert, bishop of Chartres (d io2q) In and 
after the middle of that eenturv the Noimin n oiusterv of Bee 
flourished under the rule of I anfrane mid Anselm, both of whom 
had begun their career m northern Italv , and dosed it at Canter- 
Inii) Meanwhile, m Gemiinv, the st)lt:s of ^ dlust anel livv 
were being h ippil) imit ited in tlae Annals of Lambert of Hersfeld 
(d 1077) In Italy, where the stud) of LiUn literature seems 
never to hive entirely died out, young nobles and students 
preparing for the priesthood were not mfrequentl) le irmng 
Latin together, m pnv ite grammar schools under hberil clerics, 
such as Anselm of Bisate (fl 1050), who describes himself as 
divided in his allegiance between the samts and the muses 
1 earning flourished at Monte C assmo under the rule of the Abbot 
Desidenus (afterwauls Pope Victor 111 ) In this untur) tint 
famous monastery hid Us el ismc il chronicler in 1 eo Marsnanus, 
and Its Latin poet m Alfanus, the future archbishop of Salerno 

The bchoulmen devoted most of their attention to Vnstotle, 
and we may here brieflv note the successive stages in their 
gradual!) increasing knowledge of his works Lntil 1128 onlv 
the first two of the five parts of the Or gat on were known, and 
those solely in Latm translations from the original Vftcr th it 
date two more became known , the whole was familiar to John 
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of Salisbury in ii5 () , while the Phyncs and MetapJiyctcs came 
into notice about 1200 Plato was mainly represented by the 
Latin translation of the Ttmaeus Abelard (d 1142) was 
acquainted with no Greek works except in Latin translations, 
but he has left his mark on the histoiy' of European education 
The wide popularit) of his bnlliint lectures m the “schools” 
of Pans made this citv the resort of the many students who 
were ultimately organized as a “ university ” (<r 1170) John of 
Salisbury attended Abelard s lectuies in 1 136, and, after spending 
two ) ears m the study of logic m Pans, passed three more m the 
scholarly study of I itin literature at Chartres, where a sound 
and healthy tradition, originally due to Bernard of Chartres 
(fl 1120), was still perpetuated by hib pupils In that school the 
study of “ figures of speech ” was treated as merely introductory 
to that of the classical texts Stress yvas laid on the sense as 
w^ell as the style of the author studied Discussions on set 
subjects were held, select passages from the classics learned 
by heart, while w ritten exercises in prose and verse were founded 
on the best ancient models In the general scheme of education 
the authority followed was Quintilian John of Salisbury 
(d 1180), the ripest product of this school, i^ the most learned 
man of his time His f uourite author is Cicero, and m all the 
Latin literature accessible to him he is the best-read scholar ot 
his age Among I atm scholars of the next gener ition we hav^ 
Giraldus Camlyrensis (d c i22'>), the author of topographical 
and historical writings on Ireland and Wales, ind of other works 
teeming with cj^uotations from the Latin clissics During the 
middle ages Latin prose ney cr dies out It is the norm.il language 
of literature In Englind it is used by muiv chroniclers and 
historians, the best-knoyvn of yvhom are William of Malmesbury 
(d 1142) tnd Matthew' Pans (d 1251)) In Italy Latin yersc 
hid been felicitously applied to historic themes by William of 
Apulia (fl iroo) and other I itin poets (1088-1247) In the 
1 2th century Lnghnd chims at least seven Latin poets, one ot 
these being her only Latin epic poet, Joseph of Exeter (d 1210), 
yyhosc poem on the Irojan war is still extant The I vtin versifier, 
John of Garlandia, an Englishman yvho lived mainly in France 
(fl 1204-1252), produced severd I ilm yocahulancs v hich were 
still m use in the boy hood of h r ismus I lu Latin poets of 1* rench 
birth include Gautier and Alim de Lille (d c 1203), the former 
being the author of the ilexandreis, and the latter that of the 
inti-Clauitanu!>, a poem familiar to Chaucer 

During the hundred and thirty years that elapsed between 
the early translations of \ristotle executed at lolcdo about 
1150 and the dc ith in 1281 of Willum of Moerbeke the transl itor 
of the Rhetoric and the Politico, the knowledge of A’^istotlc had 
been greatly extended m Europe by means of translations, 
first f’'om the \rabic, and, next, from the original Greek Aris- 
totle had been studied in England bv Grosseteste (d 1253) 
and expounded abroad by the greit Dominican, Albertus 
Magnus (d 1280), and his famous pupil, 1 horn is Aquinis 
(d 1274) \mong the keenest critics of the S( hoolmen and of 
the recent translations of Anstotle was Roger Bacon (d 1294), 
whose Opxis inn JUS has been recogni/cd as the Lncyclopedie ancl 
the Oryanon of the 13th century His knowledge of Greek, as 
shown m his Grtik Grammar (first published in 1902), was 
clearly derived from the Greeks of his own day The mediev al 
dependence on the authority of ^ristotle gradually diminished 
This was partly due to the recovery of some of the lost works 
of ancient litc-ature, and the transition from the middle ages 
to the revival of learning was attended by a general widening 
of the range of classical studies and by i renewed interest m 
Plato 

The classical learning of the middle iges was largely second- 
liand It wts often derived from glossaries, from books of 
elegant extracts, or from comprehensive encyclopaedias Among 
the compilers of these last were Isidore anci Hrabanus, William 
of Conches and Hononus of Autun, Bartholomaeus Auiglicus 
(fl 1250), Vincent of Beauvais (d 1264), and, lastly, Brunetto 
I xtini (d 1290), the earlier contemporary of Dante For 
Anstotle, as interpreted by Albertus Magnus and Thomas 
Anumas, Dante has the highest legard To the Latin transla- 


tions of Anstotle and to his interpreters he refers in more than 
three hundred passages, while the numbei of his references to 
the Latin translation of the Ttmaeus of Plato is less than 
ten His five great pagan poets are Homer, Virgil, Horace, 
Ovid, Lucan , Statius he regards as a “ Christian ” converted 
by Virgil’s Fourth Eclogue His standard authors m Latin 
piose are Cicero, Livy, Pliny, Frontmus and Orosius Ills 
knowledge of Greek was jiraetieally nil Latin was the language 
of his political ticatise, De Mottarchia, and ev'en that of his 
di fence of the vmlgar tongue, De Vulgan Eloquto He is, m a 
linited sense, a precursor of the Renaissance, but he is far more 
luily to be regarded as the crowning npresentatue of the 
''Pirit of the middle ages 

(iv ) 7 he Modern Age — (c) Our fourth period is ushered 
in by the age of the Rev ival of Learning m Italy {c 1350-1527) 
Petrarch (1304-1374) has been well described as 
“ the first of modern men ” In contrast with the 
‘'i hoolmen of the middle ages, he has no parti ility for Anstotle 
He was interested in Greek, and, a full ctntury' before the fall 
of Constantinople, he was in possession of MSS of Homer and 
Plato, though his knowledge of the language was limited to the 
barest rudiments For that knowledge, scanty as it was, he was 
indebted to Leontius Pilatus, with whose aid Boccaccio (1313- 
1375) became “ the fiist of modern men ” to study Greek to some 
purpose during the three years that I eontius spent as his guest 
in Florence (1360-1363) It was also at Floicme that Greek 
was taught in the next generation by Chrysoloras (m 1396-1400) 
Another generation passed, and the scholars of tlu I ast and 
West met at the council of Florence (1439) One of the envoys 
of the Greeks, Gcmistus Pletho, then inspiied Cosimo del 
Alcdiii with the thought of founding an atademy for the study 
of Plato Ihe academy was founded, and, in the age of Lorenzo, 
Plito and Plotinus were trinslatcd into I vtm bv M irsilio 
Piemo(d 1499) Ihe ipologv i nto, \\u. Phaido, Phatdru\ 
and Gorgias of Plato, as well \s speeches of Demosthenes and 
Aeschines, with the Oeconomtes, Ethus mil Pohtus of Anstotle, 
had alieady been translated by Leonirdo Brum (d 1444) the 
Rhttoric by hilclfo (1430), and Plato s Republic by Dcccmbrio 
(1439) A comprehensive scheme for tiansLiting the piineipd 
(iicek prose authors into I itin was cvrried out it Rome by the 
founder of the manusenpt collections of the V.ituan, Eitholas V 
(1447-1455), who had belonged to the litci iiy circle of Cosuno 
at Florence Ihe translation of Aristotle was entrusted to 
three of the Ic irncd Greeks who had ahe icly irrivid m Italy, 
riapezuntius, Gaza and Bessarion, w'hile other authors were 
undertaken by It ill in scholars such as C»iMrino, \ alia, Deccmlirio 
and Perotti Among the scholars of Italian birth, prob ibly the 
only one in this age who rivalled the Greeks as a public expositor 
of their own literature was Politian (1454-1491), who lectured 
on Homer and \ristotlc m hlorenec, translated Hciodiin, and 
was specially interested 111 the Ditm authors of the Silver Age 
ind m the text of the Pandeits of Justinian It will be observed 
that the study of Greek had been resumed m Idorcme hilf i 
century before the fall of Constantinople, and ihit the jirincipil 
writers of Greek prose had been trinslatcd into I Uin befoa 
that ev'ent 

Meanwhile, the quest of MbS of the Latin classics had been 
aetiv'ely pursued Petrirch had discovered Ciceros Sjxceh pro 
irchia at I lege (1333) and the letters to Atfieu\ and Quintus at 
Verona ( 1 345) J3oecae( 10 had discovered M irti il ind Ausonius, 
and had lieen the first of the humanists to be famili cr with Varro 
and 1 icitus, while Salutiti had recovered Ciecros letters 4 d 
hamilians (1389) Dunng the council of C onstance, Poggio, the 
papal secret iry, spent in the quest of MSS the interval between 
May 1415 and November 1417, during which he was IcR at 
leisure liy the vacancy in the apostolic see 

Ihirteen of Ciccro s sjx echos were found by him at Cluny and 
Langres, and elsewhere in Fiance or Germany , the commentary 
of Asconius, a complete Quintilian, and a large part of \ alcrius 
Flaccus were discovered at bt Gallon A second expedition to 
that monastery and to others m the neighbourhood led to the 
recovery of Lucretius, Manilius, feilius Italieus and Ammianus 
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Marcellinus, while the Stlvae of Statiub were recovered shortly 
afterwards A complete MS of Cicero, De Oratore, Brutus and 
Orator, was found by Bishop Landnani at Lodi (1421) Cornelius 
Nepos was discovered by rraversari in Padua (1434) The 
A^ruola, Germania and Dialogue of Tantus reached Italy from 
Germany m 14S5, and the earlv books of the Annah in 1508 
Pliny’s Panegyric was discoveud by \urispa at Mainz (1133), 
and his correspondence with Irijan by Fra Giocondo in Pans 
tbout 1500 

Greek MSh were brought from the East by Aiirispa, who m 
1423 returned with no Uss than two hundred and Ihirty-i ight, 
including the ctkhrited I aurentian MS of Acst hylus, Sophocles 
and Apollonius Rhodius A smaller number was brought from 
Constantinople bv I'llclfo (1427), while Quintus Smymaeus was 
discovered in south Italy by Bissanon, who presented his own 
collection of MbS to the republic of Venice and thus ltd to the 
foundation of the hbr\ry of St Mark’s ( 1 giS) As the emiss irv of 
Lorenzo, Janus Lascaris paid two visits to the hast, returning 
from his second visit m 1492 with two hundred MSS from 
Mount Athos 

The Renaissance theory of a humanistic education is illus- 
treted by several treatises still extant In 1392 Vergerio 
addressed to a prince of Padua the first treatise which mcthodi- 
t illy muntams the claims of I atm as an csstntiil part of a 
libeial cdiu ition P ignt years later, he was learning Greek from 
( hrysolor is Vmong the most distinguished pupils of the latter 
was I conardo Brum, who, about i.to';, wrote “ the earliest 
humanistic trai t on education expressly addressed to a lady ” 
lie here urg( s that the foundation of all true learning is a “ sound 
and thorough knowledge of Latin,” and draws up a course of 
reading, m whu h history is represented by Liv\, Sillust, Curtius, 
md CcU s ir , or itoiy by ( u ero , and poetry by \ irgil 1 he same 
year saw the birth of M iffco \ i gio, whose c irly revere ice for the 
muse of Virgil and whose later devotion to the memory of 
Monica have left their mark on the ( dncalional tre ilise wdiicli he 
wrote a few yt irs befort his death in 1458 The authors he 
recommends include ‘ \esop and Sillust, the tragedies of 
Scneeaandthi cpii po( t^ t specially \ irgil, whom he interprets in 
an ilkgoric il si nsc 1 le is m favour of an t arl\ and simultaneous 
study of a wide variety of subjects, to be follow id liter by the 
spec 1 il study of one or two Light years before the death of 
Vegu), Aeneas Silvius Piccolomini (Pius II) had composed a 
brief tre itise on cduc it ion m the form of a letter to Ivadislaus, the 
young king of Bohciriii and Hungary Ihe I atm poets to be 
studied includt Virgil, 1 ucan, Statuis, Ovid s Mitamorphostb,An(\ 
(with cert un limit Hions) Horace, Juvenal and Pi r-^uis, as well as 
PI uitus., lerincc and the tragedu s of Scncca , the prose authors 
recommended arc Ciieio, I ivy ind S diust Ihe first great 
school of the Rcnaissinee was thit cstibhshcd by Vittormo da 
Feltie at Mantua, where he resided for the last twenty-two >t irs 
of In', life (142^-1446) Among the Latin authors studied were 
Virgil and I ucan, with selections from Horace, Ovid and Juvenal, 
besides ( iitro and Quintilian, ballust and Gurtius, (aesir ancl 
Livy The Gicck authors were Homer, Hesiod, Pinciar and the 
dramatists, with Herodotus, Xenophon and Plato, Isocrates and 
Demosthenes, Plutirch and Arrian 

Meanwhile, Guanno had been dev oting fiv e years to the training 
of the elilest son of the marquis of I'errara At Ferrara he spent 
the last thirty years of his long life (1370-1460), producing text- 
books of Greek and I atm grammar, and translations from 
Strabo and Plutarch His method may be gathered from his 
son’s treatise, De Ordine Docendt et Studendi In that treatise 
the essential marks of an educated person arc, not only ability to 
write Latin verse , but also, a point of “ at least equal import- 
ance,” “ familiarity with tlv language and literature of (>recce ’ 
“ Without a knowledge of Cireek, Latin scholarship itself is, m 
any real sense, impossible ” (1459) 

By the fill of ( onstantinople m 1453, “ Italy (m the eloquent 
phrase of Careluei i) became sole heir and guardian of the ancient 
civilization,” but its fall was in no way necessary for the revival 
ot learning, which had begun a century before Bessarion, 
fheodorus G i/a, Georgius I repezuntms, Argvropulus, ( hal- 
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condyles, all had reached Italy befoie 14:53 A few more (jreeks 
fled to Italy after that date, and among ihtse were Janus 
Lascaris, Musuuis and Callicrges All three were of signal service 
m devoting their knowlcdgi of Greek to pcqsetuating and 
popularizing the Greek cla.sus with the aid of the newly- 
invcnteil art of printing That irt had been introduced into 
Italy by the German printers Svvevnhcvm and Pannart/, who 
had workcei under I'list at \1 iinz \t huburo and at Rome thev 
had produced in 1465 1471 tin earliest editions of Cicero, De 
Oratore and the litters, and eight other I at in authors 

The printing of (jrcek began at Milan with the (jreek grammar 
of Const intinc Dasciris (i J76) At 1 lorcnec the earliest editions 
of Homer (1488) and lso( rates (1493) had been produced by 
Demetrius ( halcondyles, while ]anus Lascaiis was the first to 
edit the Greek anthology, Apollonius Rhodius, and parts of 
hunpides, ralhmachiis and Lucian (149^-14(^6) In 1494-1515 
Aldus Manutieis published at Venice no less than twenty-seven 
editioues pnncipts of (xnck authois and of tireek works of 
reference, the authors imluding \ristotlc, 1 laophrastus, 
Theocritus, Aristophanes, Thucydides, ^oi>li(j( les, Herodotus, 
Luripieks, Demostlienes (and the minor \ttic oritors), Pind ir, 
Plato and Athenaeus In jiroducing Plato, Athenacus anti 
Aristophanes the scholar-prmtc r was largely aided by Musurus, 
who also edited the Aldme Pausanias (1516) and the PlMiio- 
hg'ciim printed in Venire by another Greek immigrant, 
( -dicrgcs (1499) 

ihe Revival of Learning in Italy ends with the sack of Rome 
(1527) Before 1325 the study of (ircck had begun to decline in 
It dy, but meanwhile an mten st m that language had been 
transmitted to the lands beyond the Alps 

In the study of 1 atm the principal aim of the It than humanists 
was the imitation of the style of their classical models In the 
< ise of poetry, this imitaDve spirit is apparent m Pet rare h’s 
J/zna, and m the 1 atm jxxms of Politian, Pontano, Sannazaro 
\ ida and many others Petrarch w'as not only the imitator 
of Virgil, who had been the leading name in J atm letters through- 
out the middle ages , it w is the influence of Petrarch that gave 
a new prominence to Ci< ero 1 he imit ition of ( icero w as carried 
on with varying degrees of success by humanists such as (jas- 
pirino da Barzizza (d 1431), who introduced a new stvle of 
epistolarv I atm , by Paolo ( uitcsi, who discovered the impor- 
tance of a rhvthmual striuture m the composition of Ciceronian 
prose (ip)o), and by the aecomi'lished secretaries of leo X 
Bemho ami Sadolcto Both of these papal secretaries were 
mcntiomd m comphmentarv terms by Lrasmus in his i debr ited 
dialogue, the Ctceromamis (1528) m which no less thin one 
hundred and six Ciceronian scholars of all nations are brieflv 
and brilh mtly reviewed, the slavish imititiun (T Cicero di- 
nounced, and the law hi<l down that ‘ to speak with propnetv 
vve must adapt oursdves to the iirt in whuh wc live— in age 
that differs entirely from that of (.icero ’ One of the vounger 
Ciceroni ms crituizcd by Lrismus was Longoluis, who had 
ehed at Padua m 1522 Ihe c uisc of the Cite romans was d(- 
fended bv the elder Scaliger m 1531 and 1336, and bv ttienm 
Dolet in 1335, and the lontroversv was continued by other 
scholars down to the year 1610 Meanwhile, m Itilv, a strict 
tv pc of rueromani'-m was represented bv Paulus Manutius 
(d 1374), and a freer and more original foma of I atmitv Iv 
Mur(tus(d 1383) 

Before touching on the sdient points m the suhsecjjent 
ccntuncs m ceinnexion with the leading nations of Furopc, 
we may briefly note the cosmopolitan position of Vrasmus 
(1466-1536), who, although he was a native of the NetherlaneN, 
was far more closelv connected with 1 ' ranee, kngland, Italy, 
(icrmanv ami Switzerland, than with the land of his birth 
He was still a sehool-boy at Deventer when his high pionusc 
was recognized by Rudolf Agncola “the first (sws 1 rasmus) 
who brought frc.na Italv some breath of a better culture ’ I ate 
in i49<) Frasmus spent some two months at Oxford, where he 
met ( olet , it was in London that he met More and I macro ind 
Groevn who had already ceased to lec tore at Oxford At Pans, 
m 1500, he was fully conscious that without Greek the amplest 
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knowledge of Latin was imperfect ’ , and, during his three 
years m Italy (1506-1 509), he worked quietly at Greek m Bologna 
and attended the lectures of Musurus in Padua In October 
1511 he was teaching Greik to a little band of students in Cam- 
bridge , at Basel in 1516 he produced his edition of the Greek 
Testament, the first tnat was actually published, and during 
the next few vears he was helping to organize the college lately 
founded at I ouvam for the study of Gieek and Hebrew, as well 
as T atm Sc\ en years at Basel wtre followed by fiv e at kreiburg, 
ind by two more at Basel, where he died The names of all 
these places arc suggestive of the wide range of his influence 
By his published works, his ( olloquies, his Adages and his 
Apophthegms, he was the educator of the nations of Europe 
An educational aim is also apparent in his editions of Terence 
and of Seneca, while his Latin transl itions made his contem- 
poraries more familnr with (jreek poetry and prose, and his 
Paraphrase promoted a licttcr understanding of the t^rcek 
Testament He was not so much a scientific scholar as a keen 
and brilliant man of letters and a widely influentnl apostle of 
hum inism 

In France the most effective of the early teachers of Greek 
was Janus I iscans (1495-1503) Among ins occasional pupils 
France Budaeus (d rt:}o), who prompted Frincis I 

* to found in 1530 the corporation of the Royal Readers 
in Greek, as well as I atm and Hebrew, iftcrwards famous 
under the name of the (olh'gc de Trance In the stud\ of 
Greek one of the earliest hnas between Italy and Gcrminv 
w\s Rudolf Agricola, who had learned Greek under 

ermany Ferrara It was in Pans that his younger con- 

temporm Keuddin acquired part of tliat proTu itnc> in Greek 
which attracted the notice of Argyropulus, w'hose admiration 
of Reuchhn is twice rteorded hv Melanchthon, who soon after 
vvirds was pri -eminent as the “ pracceptoi ” of (icrmany 

In the .ige of the revu^a’ the first Englislunan who studied 
Greek was a Benedictine monk, William of Selling (d 149 0. 
Eagiaad visits to Italy At ( anterbury he 

inspircel with his own love of learning his nephew, 

I mac re, who joined him on one of those visits, studied Greek 
at Tlorenct under Politian and fhalcondyles and apparently 
stayed in Italy from 1485 to 1499 His translation of a treatise 
of Galen was printed at ( amhndge in 1521 by Sihcrch, who, 
in the same year and plaet, was the first to use Cifoek tvpe in 
England (jreck had been first taught to some purpose at 
Oxford by Crrocy n on Ins return from It.dy in 1491 One of the 
younger sthohrs of the d ly was William I ilye, who picked up 
his (jreek at Rhodes on his wav to Palestine and became the 
first high-master of the school founded bv Colet at St Paul s 
(1510) 

(h) Ihit part of the Moihrn Pirtod of classical studies which 
succeeds the age of the Revival m Italy may be subdivided 
into tliree periods distinguished by the names of the nations 
most prominent in each 

I I he first may he clfsignatcd the French period It begins 
with the foundation of the Royal Readers by Francis I in 1530, 
Tbe Freach^'^^ it may perhaps lie regarded as extending to 1700 
period^"^ Ihis period is marked by a many-sided erudition 
rather than by any special cult of the form of the 
classical languages It is the period of the great polvhistors of 
Frince It includes Budaeus and the elder Scaliger (who 
settled in Trance in 1529), with Turnebus and J^ambinus, and 
the leaineel printers Roberlus and Henneus blephanus, while 
among its foremost names are those of the younger (and greater) 
Scaliger, ( asiubon and Salmasius Of these, Casaubon ended 
his dws m Tnghnd (1614) , Scaliger, by leaving France for the 
Netherlands in 1593, for a time at Ic ist transferreel the supremacy 
m seholarship from the land of his biith to that of his adoption 
The last sixteen years of his life (i 593 1609) were spent at Leiden, 
which was also for more than twenty years (1631-1653) the 
home of Salmasius, and for thirteen (1579-1502) that of Lipsms 
(d 1606) In the 17th century the erudition of France is best 
represented by “ Henneus Valesius,” Du Cixnge and Mabillon 
In the same period Italy was represented by Muretus, who 


had left France m 1563, and by her own sons, Nizolius, Victonus, 
Robortelli and Sigonms, followed in the 17th century by R 
Fabretti The Netherlands, m the i6th, claim W Canter as 
well as Lipsuis, and, m the 17th, G J Vossius, Johannes Meur- 
sius, the elder and younger Hcmsuis, Hugo Grotius, J F 
Gronovius, J G (.>raevius and J Penzonius Scotland, m the 
i6th, IS represented bv George Buchanan , T nglanel bv Sir John 
Cheke, Roger Ascham, and Sir Ilenrv Savile, and, in the 17th, 
bv Ihomas Gataker, Ihomas Stanley, Henry 13odwell, ami 
Joshua Barnes , Germany by Janus Gruter, Ezeehiel Spanheim 
and Chr CelUrius, the first two of whom were also connected 
with other countries 

We have already seen that a stiict imitation of Cicero was 
one of the characteristics of the Italian humamsts In and 
after the middle of the i6th century a correct and 
pure Latmity was promoted by the edueationcl 
system of the Jesuits , but with the growth of the 
vcrnatular literatures Latin became more and more exclusively 
the language of the learned Among the most conspicuous 
I atm wtileis of the 17th century are G J Vossius and the 
Ileinsu, with Sahiaasius and his great adv ersary, Milton Ditin 
was also used m works on science and philosophy, such as Sir 
Isaac Newton’s Principta (1687), and many of the works of 
I eibnitz (1646-1705) In botany the custom followed by John 
Ray (1627-1705) in his Historia Plantarim and m other works 
was continued in 1760 bv I mnaeus in his sterna Naturae 
The last important work in Tnglish theology written m l^tin 
was George Bulls Difensto htdci Nicenae (1685) Ihe use of 
latm m diplomacy died out towards the end of the 17th century , 
but long after that date negotiations with the German empire 
were conducted m I atm, and Latin was the language of the 
debates m the Hungarian diet down to 1825 

2 During the 18th century the classicd scholarship of the 
Netherlands was under the healthy and stimulating influence 
of Bentley (1662-1742), who marks the beginning 

of the English and Dutch period, mainly represented BngUah 
in Holland bv Bentley s younger contemporary and Dutch 
correspondent, Tiberius Ilcmsterhuys (1685-1766),^*'’^®*^ 
and the latter scholar’s great pupil David Ruhnken (172^-1798) 
It is the age of historu al and hterarv , as well as verbal, rntu ism 
Both of these were ably representeel m the first half of the 
century by Bentley himself, while, m the twenty years lictwetn 
1782 and 180^, the verbal criticism of the tragic poets ot Athtns 
was the peculiar province of Richard Person (1750-1808), who 
was born in the same year as T A Wolf Among other repre- 
sentatives of Englaml were Jeremiah Markland and Jonathan 
Toup, Thomas lyrwhitt and Ihomas i wining, Samud Parr 
and bir William Jones , and of the Netherlands, the two Bur- 
manns and I Kusler, Ainold Drakenborch and Wesseling 
I odew^k Valckcnatr and Daniel Wyttenbaeh (1 746-1 S29) 
Germany is reprt rented by Fabririus and J M Gesner J A 
T rnesti and J J Reiske, J J Winckelmann and C hr (T He> nv , 
France by B de Montfaucon and J B G D Villoison , Alsace 
by Trench subjects of German origin, R F P Brunrk and J 
Schwcighauser and Italy by T Forcellmi and Td Cnrsini 

3 llie (jitman period begins with T A Wolf (1750-183^), 
whose Prolegomena to Homer appeared in 1795 He is the 
founder of the systematic and cncvclopacclic tvpe 

of scholarship embodied m the comprehensive term 
Alterlumsiotssenschait, or “ a sc lentifu kncjwlcdgc period 
of the old classical world ’ The tradition of Wolf 
was ably continued by August Bockh (cl 1867), one of the 
leaders of the historical and antiquarian school, bnlliintlv 
represented m the previous generation by B G Niebuhr (d 
1831) 

In contrast with this school we have the critical and gram- 
matical school of (jotlfricd Hermann (d 1848) During this 
penod, while Germany remains the most productive of the 
nations, scholarship has been more and more international 
and cosmopolitan in its character 

JQlh Century — We must here be content with simply rec ording 
the names of a few of the more prominent representatives of 
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the 19th century in some of the most obvious departments of 
classical learning Among natives of Germany the leading 
scholars have been, in Cireek, C F VV Jacobs, (. A 
ermaay L Dissen, I Bekker, A Meincke, C I^hrs, 

W, Dindorf, T Bergk, F W Schneidewin, H Kochly, A Nauck, 
II Usdicr, G Kaibel, F Blass and W Christ, m Latin, C 
I^achmann, F Ritschl, M Haupt, ( Halm, M Hertz, A Heck- 
eisen, E Bahrens, L Muller ^uid 0 Ribbeck Grammar and 
kindred subjects have been represented by P Buttmann, A 
Matthiae, F W Thiersch, C G Zumpt, G Bernhardy, C W 
Kruger, R Kuhner and H I Ahrens , and lexicography bv 
F Passow and C E Cicorges Among editors of Thucydides 
we have had h 1 ' PopjK) and J Classen , among editors of 
Demosthenes or other oratois, G H Schafer, J T Vomel, G E 
B nseler, A Westermann, G F Schomann, H Sauppe, and C 
Rehdantz (liesides Blass, already mentioned) The Platonists 
inclutle F Schlciermacher, G A F Ast, (/ Stallbaum and the 
many-sided C F Hermann , the Ari<;totelians , C A Brandis, 
A I rendek nbnrg, L Spengcl, H Bonitz, C Prantl, [ Bemajs 
and 1 ' Susemihl Ihe history of G eek philosophy was written 
by F Ueberweg, and, more fully, by E Zeller Greek history 
was the domain of Ct Droysen, Max Duncker, Ernst Curtius, 
Arnold Schakr and Adolf Holm, Greek antiquities that of 
M H Meicr and G k Schomann and of G fiilbert , (rreek 
epigraphy that of | Franz, A Kirchhoff, W von Hartel, U j 
Kohler, Cr Hirst hfcld and W Dittenherger , Roman history \ 
and constitutional antiquities that of Theodor Mommsen (1817- 
1903), who was associated in Latin epigraphy with E Hubner 
and W Hon/en Classnal art and archaeology were represented 
bv F G Wclckcr, E Gerhard, C 0 Muller, F Wiesclcr, O 
Jahn, C L Frhehs, H Brunn, f B Stark, J Overbcck, VV 
Htlbig, O Benndorf and A kurtwangler , mythology (with 
cognate subjects) by (j ( reuzer, P W Fort hhammer, L 
Prcllti, A Kiihn, J VV Mannhardt and E Rohde and com- 
parative philology by k Bopp A F Pott, 1 Benfcy, VV ( orsstn, 
Georg ( urtius, A Schleicher and II Stemthal The history of 
classical philology in GermanN \s is written bv Conrad Bursian 
(1830-1883) 

In Frintc we have J k Boi>son'ide, J A Ittronm, 1 M 
Quifherat, M P I ittrc, B Samt-Hilaire, J V Duiuy, B L 
Praace k Eggtr, C V Dircmberg C Ihurot, L E 

Bcnoist, O Rieminn ind ( (iraux (in archaeology) 
A ( Qintrcm^re de Quinr\ , P Ic Bis, C F M PeMer, the due 
dc Lu>nes, the Lenormints {( and F ), VV^ If VVGddington 
and 0 Kijet, ind (in comparative philologx ) Victor 
//oWaarf’ Henry Grctte was abl> represented in krincc bv 
A Koracs In Belgium we have P Willems and 
the Baron De Witte (long rtsuknt m kranee), m Holland, 
C Cj Cohet, in Denmirk, J N Madvig Among the cchol vrs 
of Circuit Biitam and Ii eland may be mentioned 
P Flmslev, S Butler, P Giisford, P P J^ibrcc, 

] H Monk, ( J Bloinfield, VV Vtitch, I H Kev, B H 
Kennedy, \V^ Ramsav, 1 W Peile,R Sfullcto, VV II Hiompson, 

) VV Donaldson, Robert Scott, H G J iddcll, C Badham, G 
Riwhuson, k A Palc), B Jowett, I S Fvans E M < opc, 
IT \ y Vfunro, VV G ( lirk, ( hurchill Babington, H A Holden, 
J Riddell, 1 (omngton, W Y Sellar, A (irint, W 1 ) (>eddcs, 
D B Monro, H Nettlcship A Palmer, R ( jebb, A S Wilkins, 
W G Rutherford and ] xmes Aelam , among histonans and 
archaeologists, VV^ M T eake, H Fvnes-C hnton, (1 Grote and 
C Thirlwall, 1 Vinold, G Lung and Charks Menvale, Sir 
Henry Maine, Sir Charles Newton and A S Murray, Robert 
Burn and 11 F Pelham Among comparative philologists 
Max Muller belonged to Germany by birth and to England by 
adeiption, while, in the United States, his ablest counterpart 
was VV' D Whitnev B L Gildcrslccv e, W W Goodwin, Henry 
Urislcr, J B (ireenough and Cj M Lane were prominent 
American classical scholars 

The 19th century m (icrmany was marked by the organization 
of the great senes of Greek and Litm inscriptions, and by 
tlie foundation of the Archaeologiael Institute 111 Rome (1829), 
which was at first international m its character The Athenian 
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Institute was founded in 1874 Schools at Athens and Rome 
were founded by France in 1846 and 1873, the I iiited States 
of America in 18S2 and 1895, and by England in 1883 and 1901 , 
and periodicals an published by the S( hools of all the ^ 
four nations An interest in Greek studies(andespc'ciall\ 
in art and archaeology) has been maintained in Athena 
England by the Hellenic Soeietv , founded in 1879, with 
its organ the Journal of lldlentc Studies \ further mtercst in 
Greek archtieologv has been awakened in all civilized lands bv 
the excavation', of Iroy, Mycenae, liryns, Ljiidaurus, Sparta, 
Olympia, Uodona, Delphi, Delos and of important sites m C rete 
Ihe extensive discoveries of papyri m kgypt have guatly 
extended our knowledge of the administration of that eountiy in 
the times of the Ptolemies, and have materially added to the 
existing remains of (rreek literature Scholars ha’' e been 
enabled to realize in their own experience some of the enthusiasm 
that atUnded the recovery of lost classics during the Revival of 
Learning 1 hev Imve found themselv^es hv mg m a new age of 
edtltones principes,axu\ have eagerly welcomed tlie first public i- 
tion of Aristotle s Constitution of Athens (1891), Herondas (1891) 
and Bacchyhdes (1897), as well as the Persae of lirnothcus of 
Miletus (1903), with Some of the Paians of Pindar (1907) and 
large portions of the plavs of Mtnantkr (1898-1899 and 1907) 
Ihe first four of these were first edited by I Cr Kenyon, 
rimotheus by von VVilamowitz-Mollendorft, Menander partly by 
J Nicole and G Lefebre and partlv by B P (irtnfell ind A S 
Hunt, who have also produced fragments of th( Paeans of 
Pindar and many other eliissii texts (including a Greek (on 
tmuation of Thucydides and a Latin epitome of part of I ivy ) in 
the successive volumes of the Oxyrhynchus papyri and other 
kindred publications 

AiTHORints Foi a full bibliography of the history of classical 
philology , sec E Hubn< r, \ oilcsungeHulu aictiLi htJte 

tiitd Purs klopodu dn hlossisi hen Phil dogu (ziul cd , iSS>} and lor 
a i)ri( f oulhiu C 1 C dich m G\ an von Miilk r s //(ixdfiK fi \ol 1 
(2nd cd , 1891), 33 145 S Kciiuth, Vaniul de philolo^te itassiqut 
(21 k1 cd , 1883-1884 m Uicau txui^e, 1907; 1 22 and \ Gude- 

mann, t/iKMifm (laipzig 1907', pp 224309 For the •Vlc\an<lnia 
period, r Susemihl, Ges< /i dir ^tie< lii'^chin liUiiaiiir t, dtr ilexar 
ditnifeit (2 vols, 1S91 1802) cf r A Eckstein, Sotnt lulatai 
f^/ttlotof;orttm (1871), and W Poke), Phih I he-^ Si li iflstet! 1 
I estkon (18S2) For the period enibng a d 400, sec V Giatcnhan 
(jisih dir klass Philolo^ie (4 voLs, 1843 I'l^o) for the bvzintinc 
period, ( Iviumhachcr m Iwan von MulU r \ol ix (i) (2nd cd 
1897) for the Ren iissanct, (. \ oict Die udr>}i tebuni; dts ilass 
Attertums (3rd cd , 1804, with bibliograjihv ) I Criiicr, heiuns 
sauce unit H tnnatti smus in Italien unit JJculsiltaid (1882, witli 
bibliography! J A Svmonds, i al of training (1877 ac ; 

R C Icbb, m Cambridgi Modon 1 (1902) 532 5S4 and 

I 1' Slndvs, Hanard 1 riinns on the Reii al of I cannvf, {iQn«;), 
ilso P de Nolhac, Pelrarqtie e( I humanisme (2nd cd 1907) On 
the hi toiy of Greek scholarship m France, h, Eggtr L H^stoire 
d hillin>sme in f mine (t8f>>)) Miik Pdtison, tssay'<, 1, and Lift 
of Oasauhon , in Gutiuny, (. Bursiui, Gcsih der ilass Phildogn 
in lit utsihtand (18S3) lu Holland 1 Midi. 1 Ges'-h dir rtas 
Phtlologie iH den \iederiandcn (t86<)) m Bt Igmm L C Rocrstli in 
E I’ van Btinmel s Patna liePha, 111 (1875) 4074,- and 

m Lixjjland, R C Jtbb, Ei isnius (iSgo) and Bcnth \ (1882), 

md Poison (in Hut \al Bi u ' On tlu subpet vs a vihole 
sec I E S mdvs, F/it/uM < f (. ta^sual '^1 fi ''aist ip (w ith chionoloqical 
(al>Ks, jxirtraits and facsimiles) vol 1 J lom ihe Sttlh Centun 
B i, to the end of the Middle Iges (1903 2nd ed 190(1) cols 11 
and HI, Prom the Reniul of Liatmng to the Pie^int Da\ (mo^', 
uu hiding the history of scholaiNlup m ill thv countiits of Lniopi 
xml in the Pmted State'- of \mcnca See also the "eparatc luo 
graphical artieks m this Em \clop vcdia 

(B) liiF Sri UY or mi- Ci~a sics in bixoNtiVKV Fm cation 

AfUr the Reviv^al of learning the studv of the (lassies owed 
much to the inllucnce ind example of V ittorino da keltrc 
Budacus, 1 r asm' IS and Melanchthon, who were among the 
leading representatives of thit rev i\ il m Itilv , kranex, 1 ngl md 
and Germany 

I In Pngland, the two great schools of VV mchestir (1382) and 
kton (1440) hid Ixen founded during the life of V ittorino, but 
before the reviv^al had reached Britain I he first 
sthooP which came into being under the immediate 
inllucnce of humanism was that founded at St Piul’s bv Dean 
* bee also the aiticlc Schoois 
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Colet (1510), the friend of !Erai>mus>, whose treatise De puerts 
tnshliiendis has its English counterpart in the Governor of 

Sir Thomas Elyot (1 "Iji) Ihe highmaster of St Paul’s was to be 
“ learnt d in good and clean Latin, and also in Greek, if such may 
be gotten ” The master and the second master of Shrewsbury 
(founded 1551) were to be “ well able to make a Latin verse, and 
learned in the Greek tongue ” 1 he influence of the revival 
extended to many other schools, such as Christ’s Hospital (1552) 
Westminster (1560), and Merchant iaylors’ (1561), Repton 
(iSS?), Rugby (1567) and Harrow (1571) 

At the grammar sthool of Stratford-on-Avon, about 1671- 
1677, Shakespeare presumably studied Terence, Horace, Ovid 
SA«A«. Burolicit of Baptista Mantuanus (i'502) In 

gpeare and the early plays he quotes Ovid and Seneca Similarly, 
the in Itliit 4ndrontcns (iv 2) he says, of Integer vttae 
^ verse in Horace , I know it well I read it in 
““ the grammar long ago ” In Henry VI part 11 sc 7, 
when Jack Cade charges Lord Say with having “most 
traitorously corrupted the youth of the realm in erecting a 
grammar-school, ’ Lord Say replies that “ ignorance is the curse 
of God, knowledge the wing wherewith we fly to heaven ’ In 
the Taming of the Shrno (I 1 is?) a line is quoted as from 
Icrencc ( indrta, 74) “ redime te capliim quam queas mint mo ’ 

Hus IS taken vabatim from Lilye’s contribution to the Brevis 
InsHlutto, originally composed b> Colct, Erasmus and Lilyc for 
St Paul s School (1527), and ultimately adopted as the 
boota***' Ftcm Latin Grammar 1 he W estminster (ireek Grammar 

of Grant (iS75) was succeeded by that of Camden 
(i^QS), founded mainly on a Paduan text-book, and apparcntl> 
adopted in iijqb by Sir Henry Sa\ile at Eton, where it long 
remained in use as the Eton Greek Grammar, while at West- 
minster Itself It was superseded bv that of Busbv (1663) The 
text-books to be used at Harrow m 1590 included Hesiod and 
some of the Greek orators and historians 

In one of the PaUon Lelten, (1 pr), in 1* ton bo> of 1468 quotes 
two Latin verses of his own composition 1\ early a century later, 
Aacbmm Year s I)a> , I sho, foity-four boys of the school 

presented Latin \ c rscs to Queen Elizabeth The queen s 
former tutor, Roger Ascham, in his Schohma^ter (1570), agrees 
with his Strassburg friend, J Sturm, m making the imitation of 
the Latin classics the main aim of instruction He is more 
original when he insists on the lalue of translation and retransla- 
tion for acquiring a mastery over I atm prose composition, and 
when he protests against compelling ho) s to converse m Latin 
too soon Ascham s influeme is appirint m the Positions of 
Muleaster, who in 1581 insists on instruction in hnglish before 
admission to a grammar-school, while he is distinctly in advance 
of his age in urging the found ition of a special colit ge for the 
training of teachers 

C lilancl s Institution of a Young Nobleman (1607) owes much to 
the Italian humanists The author follows Ascham in protesting 
cielaad compulsory L itin t on\ ers ition, and only 

slightly modifies his predecessor s me thod of teaching 
Litin prose \Vhcn Latin grammar has been mastered, he 
bids the teacher lead his pupil “ into the sweet fountain and 
spring of all Arts and Science,” that is, Greek learning which is 
“ as profitable for the understanding as the Latin tongue for 
speaking” In the study of ancient history, “deeds and not 
words ’ are the prime interest “ In Plutarch pleasure is so 
mixed and confounded with piofit, that I esteem the rcauing of 
him as a paradise for a curious spirit to walk in at all time ’ 
Bacon m his Advancement of I earning (16015) note s it as the first 
distemper of learning when men study words and not matter ’ 
(I IV 3), he also observes that the Jesuits “have much 
quickened and strengthened the state of learning ” 
S/Wofl, reform in education , 

Petty ’ he waves the humanist aside with the words vetustas 
cessit, ratio vicit Milton, m his Tractate on hdneatton 
(1644), advances further on Bacon’s lines, protesting against the 
length of time spent on instruction in language, denouncing 
merely verbal knowledge, and recommending the study of a 
large number of classical authors for the sake of their subject- 


matter, and with a view to their bearing on practical life PIis 
ideal place of education is an institution combining a school and 
a university Sir William Petty, the economist (1623-1687), 
urged the establishment of ergastula literana for instruction of a 
purely practical kind Locke, who had been educated 
at Winchester and had lectured on Greek at Oxford ^ * 
(1660), nevertheless almost completely eliminated Greek from 
the scheme which he unfolded in his Thoughts on Education 
(1693) With I ocke, the moral and practical qualities of virtue 
and prudence are of the first consideration Instruction, he 
declares, is but the least part of educ ition , his aim is to train, 
not men of letters or men of science, but practiial men armed for 
the battle of life Latin was, above all, to be learned through use, 
with as little grammar as possible, but with the reading of easy 
Latin texts, and with no repetition, no composition Greek he 
absolutely proscribes, reserving a knowledge of that language to 
the learned and the lettered, and to professional scholars 

Throughout the 18th century and the early part of the 19th, 
the old routine went on in England with little variety, and with 
no sign of expansion The range of studies was ^^aoid 
widened, however, at Rugby m 1828-1842 by Ihomas 
Arnold, whose interest m ancient history and geography, as a 
necessary part of cl issical learning, is attested bv his edition of 
Ihucydides, while his influence was still further extended when 
those who had been trained in his tiadi turns became head masters 
of other schools 

During the rest of the century the leading landmarks aic the 
three royal commissions known by the names of their chairmen 
(1) lord Clarendons on nine public schools, Eton, Winchester, 
Westminster, ( harterhousc, Harrow, Rugby, Shrewsbury, St 
Paul’s and Merchant Taylors (1861-1864), resulting in the 
Public Schools Art of 1868 , (2) Lord Taunton’s on 782 endowed 
schools (1864-1867), followed by the act of 1869, ^^^d (5) Mr 
Bryce’s on secondary education (1894-1895) 

A certain discontent with the current traditions of classical 
training found expression m the Essays on a Liberal Education 
(1867) The author of the first essay, C b Parker, ^,Qatro- 
dosed his review of the reforms instituted m Girmany verayoa 
and trance by adding that in England there h id c/Ms/«,a/ 
been but little chingc The same volume included a 
critical examination of the “ iheory of ( lassiial Iducation ’ by 
Htnry Sidgwu k, and an attick on compulsoiv Griek and Latin 
verse composition by F W Tarrar Ihe claims of verse com- 
position have since been judiiiouslv defended by the Hon 
Edward Lyttelton (1897), while a timpcrate and effective 
restatement of the ease for the classics mu be found m Sir 
Richard Jebb s Romanes I octure on “ Humanism in Education ” 
(I'^OO) 

The cpicstion of the position of Greek in secondary education 
his fiom time to time attracted attention in ecmncxion with the 
requirement of (jreek in Rcsponsions at Oxford, and in the 
Previous Examination at Cambridge 

In the Cambridge University Reporter for November 9, 1870, it 
was stated that, “ in order to provide adequate encouragement 
for the study of Modern I anguages and Natural 
Science,” the commissioners for endowed schools had 
determined on the establishment of modern schools of oreek '• 
the first grade in which Greek would be excluded The 
commissioners feared that, so long as Greek was a sine qua non 
at the universities, these schools would be cut off from direct 
connexion with the universities, while the universities would m 
some degree lose their control over a portion of the highei 
culture of the nation On the 9th of March 1871 a syndicate 
recommended that, in the Previous hxamination, French and 
German (taken together) should be allowed in place of Greek, 
on the 27th of April this recommendation (which only affectcci 
candidates for honours or for medical degrees) was rejected by 
51 votes to 48 

All the other proposals and votes relating to Greek in the 
Previous Examination m 1870-1873, 1878-1880, and 1891-1892 
are set forth in the Cambridge University Reporter for November 
II, 1904, pp 202-205 November 1903 a syndieate was 
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appointed to consider the studies and examinations of the uni- 
versity, their leport of November 1904 on the Previous Examina- 
tion was fully discussed, and the speeches published in the 
Reporter for December 17, 1904 In the course of the discussion 
Sir Richard Jebb drew attention to the statistics collected by the 
master of Emmanuel, Mr W Chawner, showing that, out of 86 
head mastcis belonging to the Head Masters’ Conference whose 
replies had been published, “ about 56 held the opinion that the 
exemption fiom Greek for all candidates for a degree would 
endanger or altogether extinguish the study of Cncek in the vast 
majority of schools, while about 21 head masters held a different 
opinion ” On the 3rd of March 1905 a proposal for accepting 
either Prench or German as an alternative for either I atm or 
Greek in the Previous Examination was rejected by 11559 to 1052 
votes, and on the 26th of May 1906 proposals distinguishing 
between students m letters ancJ students in science, and (inter 
alia) requiring the latter to take cither French or Cicrman for 
either Latin or Cireck in the Previous Examination, were rejected 
by 746 to 241 

Meanwhile, at Oxford a proposal practicall) making Greek 
optional with all undergraduates w is rejected, m November 1902, 
by 189 votes to 166 , a preliminary proposal permitting students 
of mathematics or natural science to offer one or more modern 
languages in lieu of (ireek was passed by 164 to 162 in Februarj 
1904, but on the 29th of November the draft of a statute to this 
effect was thrown out by 200 to 164 In the course of the 
controversy three presidents of the Royal Society, Lord Kelvin, 
Lord 1 ister and Sir W Huggins, expressed the opinion that the 
proposed exemption was not benehcial to science students 

Incident illy, the question of “compulsory Greek” has 
stimulated a desire for greater efliciency in classical teaching In 
December 1903, a year before the most important of 
Ciaaaical the public discussions at ( ambridgc, the C lassie al 
Aaaocia- Association was founded m London I he aim of that 
association is “ to promote the development, and 
maintain the well-being, of classical studies, and in particular (a) 
to impress ujion pul)lic opinion the claim of such studies to an 
eminent place m the national scheme of education, (b) to 
improve the practice of classical teac hing by free disc ussion of its 
scope and methods , (c) to encourage investigation and call 
ittcntion to new discoveries (d) to create opportunities of 
fticndlj intercourse and co-operation between all lovers of 
clissical learning in this country ” 

J he question of the curriculum and the time-table m secondar) 
education has occupied the attention of the Classical Association, 
Ti'e urri Rfitish Association and the Education Department 
cutum" ' bcotland The general effect of the recommenda- 
tions alreidy made would be to begin the study of 
foreign 1 inguagcs with French, and to postpone the stud) of 
Latin to the age of twelve and that of Greek to the age of thirteen 
At the lie id Masters’ Conference of Decemlier icjo? a proposal to 
lovNtr the st indard of Greek m the entr.ince scholarship examma 
tions of public schools was lust b\ 10 votes to 16, and the “ British 
Association report ” was adopted with reservations m 1908 
In the CISC of secondary schools m receipt of grants of public 
money (ibout 700 in Fngland and 100 m Wales m 1907-1908), 
‘ the curriculum and time-table must be approved by the Board 
of Education ” The Botrd has also a certain control over the 
curriculum of sthools under the Endowed Schools Acts and the 
( haritable Trusts Acts, and also over that of schools voluntarily 
applying for inspection with a view to being recogni/cd as 
ellic lent 

Further efficiency m classic il education has been the aim of the 
movement m favour of the reform of Latin pronunciation In 
Reform ^^ 7 ^ movement resulted m Munro and Palmers 
tn Latia Syllabus of Latin Pronunciation Ihe reform was 
pro/fujicla- carried forward at llnncrsitv College, I ondon, by 
tloa Professor Key and by Professor Robinson Ellis m 1873 
and was accepted at Shrewsbury, Marlborough, Liverpool 
College, Christ’s Hospital, Dulwich, and the Citv of London 
school It was taken up anew by the Cambridge Philological 
Society m 1886, by the Modern Languages Association in 1901, by 
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the Classical Association in 1904-1905, and the Philologiod 
Societies of Oxford and Cambridge in 1906 dhe reform was 
accepted by the various bodies of head masters and assistant 
masters in December 1906-Januarv 1907, and the proposed 
scheme was form illy approved by the Board of Education m 
P'ebruary 1907 

See W H Woodward, Studiei in Induration during the of 
the Renaissame (1906), chap mu At Und and Lkwelhn Smith, 
Studies in Stcondaty Lducation, with intiodudion by James Br>ct 
(1892) Essays on a It'ioa! Education cd I W T irrar (18O7) 
R C Tobb, “Hum-inism m Education,’ Ronnrus Ifctiirt of 1899, 
rcpiinted v/itb other Uctnns on cognitc subpets in and 

Iddnsses (1907), losttr Watson, The Linruidum and J'lactice 
of the English Grammar Sihuols up to 1660 (190S) C.rcek at 
Oxfoid, by a Resident, m The Tunis (December 27 1904) 

Cambridge Untversilv Reporter {>to%cmb<r 11 and Doceinlitr 17, 
1004) Uritish issflciation Report on Cannula of Secondats Schools 
(with an independent paper by Professor Armstrong on The 
reaching of Classic-. ), (Dctcni)xr 1907) \\ II D Rouse in The 

I <a» s l\ <nk in Classnal Studns (i<)<>7 and 190R) eh ip 1 J P 
Postgitc, IIow to pronaunre Latin (Appendix It, on Kceent Pro 
pics-. ) (1907) hor furthci Inbhogiaphical eU tails s< c pn 875-800 
ol Dr Kail Brcul’s Grossbiitanmen m Biumcisteis Handbuch 
I 11 737 892 (Munich, 1807) 

2 In h ranee it was mainlv with a view to jjromotmg the 
study of C«reek that the corporation of Royal Readers was 
founded by Francis I in i!53o at the prompting of 
Budacus In the university of Pans, which was 
oiiginally'^ opposed to this innovation, the statutes of 1598 
prescribed the studv of Homer, Hesiod, Pindar, Theocritus, 
Plato, Demosthenes and Isocrates (is well as the principal Latin 
(lassies), and required the production of three exercises in Greek 
or latin m each week 

Eiom the middle of the i6th century the elements of Latin 
were generally learned from unattractive abridgments of the 
grammai of tue Mcmish scholar, van Pauteren or 
Despautere (d iS2o) which, m its original folio t^ks 

editions of 1 537-1 =538, wis an excellent work The 
unhappy lot of those who were compelled to learn their Latin 
from the current abridgments was lamented by a Port-Rov ahst 
m a striking passage describing the gloomy forest of le pays de 

s/)ep//cr^ (Guy ot, quoted m Samte-Beuve i> PorhRo-\al,n\ 429) 
The first I atm grammar written m French was tint of P^rc de 
( ondren of the Oraiotre (t 1642), which vvis followed bv the 
Port-Royal Methode latine of Chude Lancelot (1644) and by 
the grammar composed bv Hossuet for the dauphin and also 
used bv htnelon for the instruction of the due de Bourgogne 
In the second half of the 17th centurv the rules of grammar 
and rhetoric were simplified, and the time withdriwn from the 
practice of composition (especially verse composition) trans- 
fened to the explanation and the studv of authors 

Richelieu, in 1640, formed a scheme for a college m which 
I atm w IS to have \ suboidinatc plate while room w vs to be 
found for the studv of histcirv and science Cireek, and fucheiteu 
French and modern languages Bossiiet in educating Bossuet 
the dauphin added to the ordmarv classical routine Fencton, 
represented bv the extensive senes of the Delphin 
Classics the studv of historv and of science A greater ongin- 
ilitv in the method of teaching the am lent languages was 
exemplihed by Fenelon, whose views were pirtiallv reflected 
by the Abbe Fleurv who also desired the simplification of 
grammar, the diminution of composition, and even the sup- 
pression of Latin verse Of the ordmarv teiehing of tircck m 
ills div, Eleurv wittily observed that most boys Ic lined just 
enough of that language to hav e a pretext for sav mg for the rest 
of their lives that Cireek wis i subject cisilv forgotten 

In the 18th centurv Rullin m his TiaiU des etudes (1726) 
agreed with the Port- Ro\ ilists m deminding that Lvtin 
grammars should be wiitten m Ficnch, that the rules ffonia 
should be simplified and explained bv a sufficient 
number of examples, and that a more important pi ice should 
be assigned to translation than to composition The supremacy 
of I atm was the subject of a long senes of attacks in the smie 
tcntuiv Even at the close of the previous centurv the brilliant 
achievements of Trench literature had prompted La Bruvere 
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to <le( lare in Des ouvrages de Vespnt (about 1680), “ We have at 
last thrown off the yoke of Lahntsm ” , and, m the same year, 

( acqucs Spon claimed m his correspondence the right to use the 
French language in discussing points of archaeology 

Meanwhile, m 1563, notwithstanding the opposition of the 
university of Pins, the Jesuits had succeeded m founding the 
Collegium Claromontanum After the accession of 
Henry IV they were expelled from Pans and other 
important towns m 1594, and not allowed to return 
until i6og, whin they found themselves confronted once more 
by their rival, the univ ersity of Pans They opened the doors of 
their schools to the (ireek and Latin classics, hut they represented 
the am lent misterpieces dissevered from their original historic 
environment, as impersonal models of taste, as isolated standards 
of style They did much, however, for the cultivation of original 
composition modelled on Cicero and Virgjl They have been 
charged with paying an exaggerated attention to form, and 
with neglecting the subject-matter of the classics I his neglect 
is attnfiuted to their anxiety to avoid the “ pigan ” element m 
the ancient literature Intensely conservative m their methods, 
they kept up the system of using Latin in their grammars 
(and in their oral instruction) long after it had been aban- 
doned hv others 

The u^e of Prcnch for these purposes was a characteristic of 
the “ I ittle Schools ” of the Jansenists of Port-Roval (1643-1660) 
p The text-hooks prepared for them hv I ancelot included 

Royal ahovc-mentioned latin grammar (1644) 

hut also the Methode gneque of 1655 and the Jardxn 
des raetttes grerques (1657), which remained m use for two cen- 
turies ind largelv supiiscded the gi xiumar of (Icnardus (1636) 
and the firoetutuvi of Pere T abbe (1648) Greek began to dee line 
m the university about 1650, it the very time when the Port- 
Royalists were aiming it its reviv il During the brief existence 
of their schools their most celebrated pupils were lilleinont 
tncl R i( me 

1 he Jesuits, on the other hand, claimed ( orncillc ami Moli^re, 
as well as Desc irtcs and Bossuet, Fontenelle, Montesquieu and 
Vultain Of their I^tm poets the best-known were Denis Petau 
(d 1652), Rene Rapm (d 16S7) and N F Sinadon(d 1733) 
In 1762 the ]csints were sujipressed ind more than one hundred 
schools were thus deprived of their teachers The university 
of Paris which had prompted their suppression, and the parlia- 
ment, which had carried it into effect, made every endeavour 
to replace them T he unn ersity took possession of the Collegium 
Claromoitianurn, then known as the C ollece Lout<!-le-(trand, 
and transformed it into an ecole nor male Miny of the Jesuit 
schools were transferred to the i ongregations eif the Oratoire 
and the Jk nedictines and to the secular clergy On the eve of 
the Revolution out of a grand total of 563 classieal schools, 
384 were in tht hinrL of the clergy and 178 in those of the 
( ongregations 

I he expulsion of the Jesuits gave a new impulse to the attacks 
directed igiinst ill schemes of edm ition m whuh I atm held 
a prominent position \t the moment when the 
e^aca^oa of Paris wis, by the absence of its rivals, 

attacked pHccd in comuktc control of the education of France, 
shi found berst If driven to di fend the principles of 
classical edm ition agiinst v crowd of issiilants All kinds of 
devices were suggested for expediting the acquisition of Latin , 
gnmmir wis to be set aside , Latin was to be learned as a 
“living language , murh attention was to lie devmted to 
Kcpiiring an estcnsive vocibularv , and, “to save time,” 
composition vvis to be abolished To f militate the rt iding of 
Latin texts, the fivounte method was the use of interlinear I 
transluions, oiiginilly proposed by I ocke, first popularized m 
France bv Dumarsns (1722), and in constant vogue down to the I 
time of the Revolution 

Early m the i8th centurv Rollm pleaded for the "utility 
of Greek,” while he descnlvd that language as the heritage of 
the university of Pans In 1733 Birthier feared that m thirty 
years no one would be able to lead (ireek In 1768 Rolland 
declared that the university', whuh held Greek m high honour. 


nevertheless had reason to lament that her students learnt h+tle 
of the language, and he traced this decline to the fact that attend- 
ance at lectures had ceased to be compulsory Cireek, however, 
was still recognized as part of the examination held for the 
appointment of schoolmasters 

Dunng the i8th centurv, in Greek as well as m I^tin, the 
general aim was to reach the goal as rapidly as possible, ev en at 
the risk of missing it altogether On the eve of the 
Revolution, France was enjoying the study of the 
institutions of Greece in the attractive pages of the tioa 
Voyage du jeuite Anacharsis (1789), but the study of 
Greek was menacea even more than that of I atm For fifty 
ytais before the Revolution there was a distinct dissatisfaction 
with the routine of the schools To meet that dissatisfaction, 
the teachers had accepted new subjects of study, had improved 
their methods, and had simplified the learning of the dead 
languages But even this was not enough In the study of the 
classics, as m other spheres, it was revolution rather than 
evolution that was loudly demanded 

The Revolution was soon followed by the long-continued 
battle of the “Programmes” Under the Pirst Republic the 
schemes of Condorcet (April 1792) and J Lakanal 
(February 1793) were superseded by that of P I P Republic 
Daunou (October 1793), which divided the pupils of 
the “ central schools ” into three groups, according to age, with 
corresponding subjects of study (i) twelve to fourteen,— draw- 
ing, natural history, Greek and Latin, ind a choice of modern 
languages, (2) fourteen to sixteen, — m ithematics, physics, 
chemistry, (3) over sixteen, — general grammar, literature, 
history and constitutional law 

In July i8or, under the consulate, there were two courses, (1) 
nine to twelve, -elementary knowledge, inelucling clenunts of 
I itm , (2) above twelve, — a higher course, with Qg„guiate 
alternatives, “humanistic” studies for the ‘ eivd ’ * 

and purely practical studies for the “ military section Ihe law 
of the 1st of May 1802 brought the Iviees into existince, the 
subjects being, in Napoleon’s own phiase, “mainly I atm and 
matherruitics ” 

At the Restoration (i8iy) the mihtarv diseiphne of the lyvccs 
was replaced by the ecclisiastical discipline of the “Royal 
Colleges” The reattion of 1813 1821 in favour of 
clas^'ics was followed bv the more liberal programme of 
Vitimesml (1829), im hiding, for those who had no 
taste for a classual education, certain “ special lourses ” (1830), 
which were the germ of the enseignement ipeaal and the en<:eigne~ 
ment ntoderne 

Under 1 011 is Philippe (1S30-1S48), amid all vaiicticj of 
administration there was a consistent desire to hold the balance 
lairly loetwccn all the conflicting subjects of study After the 
revolution of 1848 the difliculties raised bv the excessive num- 
ber of subjects were solved bv II N H P'ortnul’s expedient of 
“ bifurcation,” the allernativts being letters and science In 
1863, under Napoleon III , Victor Duniy encouraged the study of 
histoiv, and also did much for classicM learning bv founding the 
Iscole des Hautes fitudes In 1872, under the I bird Republic, 
Jules Simon found time for hygiene, geography and modern 
languages by alxihshing I atm verse composition and 
reducing the number of exercises in Latin prose, while Republic 
he insisted on the importance of studying the inner 
meaning of the ancient classics Ihe same principles were 
earned out by Jules Ferry (1880) and Paul Bert (1881-1882) In 
the scheme of 1S90 the I atm course of six yeais began with ten 
hours a week and c nded with four , Greek was l-iegun a year later 
with two hours, me reasmg to six and ending with four 

Ihe commission of 18199, under the able chairmanship of M 
Alexandre Ribot, published an important report, which was 
followed in 1Q02 by the scheme of M (jcorges Leygues Ihe 
preamble includes a striking tribute to the advantages that 
France had derived from the study of the classics — 

" L etude dc 1 antiquite grecque ct latinc a domic au gc me fran^ais 
unc mesure, imt clarte ct line cPgance mcomparahles ( est pir 
cUc ejne notre philosophic, nos lettrcs ct nos arts ont Diillt d un si 



CLASSICS 


vit ci-lit , c est pai cllc epic notro influence mor.ijc s cst exercce en 
bouvcuiine Uan'^ Ic monde Lcs humamtes doivtnt Ctre piote^ics 
contic toute attcintc ct fortili(!cb Elies font piiMc du palrimomc 
national 

“1 esprit classiquc n'est pas incompatible avoc 1 esprit 
modcinc II cst dt lous Ics temps, parce ([u il cst Ic cultc dc H raison 
clairc ct librc, li icchciclic dc la bcautc huiiionieubc ct simple dans 
toutes Ics mcmkstations di 1 \ p< iiscc 

By the scheme introduced m these memorable terms the 
course of seven years is divided into two cycles, the Inst lyclc (of 
four years) having two parallel lotirses (i) without (jreek or 
Latin, and (2) with Latin, and with optional Greek at the 
beginning of the third year In the seeond eyele (of three years) 
those who hvvc been learning both Cireck and I atm, ami those 
who have Ixitn learning neither, continue on the same lines as 
before , while those who have been learning Latin only may 
cithci (i) discontinue it in favour of modern languages and 
seictui, 01 (2) continue it with either \s an alternative to the 
second cycle, which normally ends m tlie examination for the 
bacialaureat, there is i shorter course, mainly founded on 
modern langu iges 01 applied science and ending in a public 
examination without the baicalaureat Ihe baualaureal, how- 
ever, has lieen eondemned liy the next minister, M Bnand, who 
prefers to crown Ihe course with the award of a school diplomi 
(1Q07) 

S(o II Laulomt, Ilislotre do I etisoignemenl secondatre en tranie 
au (1874) \ Sicaid, 1 e<: Ltudoo ila<ittque^ aiaiit la 

Hholulinti (1^87), SimtcRiuvc, }\>rt h'oyal, eoL i v {1840- 
T850) csixtiallv 111 38} 588 O (jrcard, I diuation et inUriicltnn 
4 \nls , ( spc’cially ' Ensc le'iu moat sc cond urr vol 11 pp i <)0, with 
coiispeetas of prof'runmci m the ippcnchx (iH8y) A Ribot, La 
Itiformo do I tusei^nemint 'niondaiie (lyoo) G l<ygucs. Plan 
d llifdti, Ac (n)oj) H 11 Jolinsori, ' Present Stat( of Classical 
Studies m rriTKi, m Llatsual Renew (December 1907) Sec also 
the rndi'’h Kduc ition Dcpirtnunts ^^ecud Rtf>otts nit 1 ducatton 
tn I Kiiiii (1899) The c irlitr literature is best represented m 
Eu d lud Iiv M'ttluw \iuold •> Si/ionL and l/nneysilin> in I ramo 
(iSoS III w edition, iSci_) iiid / // nih li n (i8f>|) 

5 ihe history of education m Germany since moo falls mto 
three periods (a) the age of the Revival of Leirning and the 
Reformation (1500-16:50), (h) the age of J'rench m- 

ermany (1650-X800), and (t) the le^th century 

{(i) During the lust twenty years of the 16th century the 
lelorm of J itin mstruetion was e irried out by setting usieie the 
old mediev xl grammars, by mtrodueing new manuals of classic d 
literature, vnd by prestnlung the itudy of tlassieal authors and 
the imitation of classical nioclels In all these points the lead was 
first taken by south (icrmanv, and by the towns dong the Rhine 
down to the Xetherlinds 1 he old school > and universities were 
being ejuictly interpenetrated by the new spirit of humanism, 
when the sky was suddenly darkened bv the (loads ot religious 
eonfliet Jn 1525-1555 theie was a marked depression in the 
classical studies of (jtrmanv 1 rasrnus, writing to W Pirek- 
heimer in i5’8, exclaims Wheiever the spirit of Luther 

prevails, learning goes to the ground bucha fate was, liowever, 
averted In the intervention of iMelanehthem (d 1560), the 
Motanch Z’' ^ Ltnmvuat, who w is the emlxidiment ol the 
than ‘ ‘jf *he new Piotestant tvjie of education, with Us 

union ol evangelical doctrine and humimslie culture 
Under his inlluenee, new se liools rapidly reise into being at 
Magdcbuig, h isle ben and Nuremlicig (1521-1520) During 
more thin forty vears of ae idemie activity he not onlv provicdtd 
manuals of l^tin and (ireek grammar nnd rnanv other tcxt'liooks 
Ih vt long remained in use, hut he also formed for (n rmany a we 11- 
traincd class of learned teaeluis, who extended his influence 
throughout the land Ills priiie ipal ally as an educatoi and as a 
writer of tc xt hooks w is ( amerarius (d 1 574) Pree e pts of stv It , 
and models liken from the best I atm authors, were the means 
whereby a renui kable skill in the imitation of ( icero was attained 
at Strassburg during the forty-four years of the headmastership of 
Johannes von Sturm (d 1589), who had himself been influenced 
bv the Dc? ef/ie//>//;nv of J L Viv^s (i 531), and in all his teaching 
aimed at the formation of a sapiens atque eloquens pietas J^tin 
continued to be the living language of learning and of literature, 
and a correct and elegant Latin style was regarded as the mark of 
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an educated person (ireek was taught m all the great sc hoeiU, 
but became more and mere confined to the stucK of the (ireek 
lestament In 1550 it wis proposed in Brunswiek to 
banish all ‘ profane" ’ authors from the schools, and m 7**^^^*** 
1589 a competent st holer was mstrue ted to write a ^eat 
sae red epic on the kings of Israel as i substitute for the 
works of the “ pag in ” poets Inib^7 w he n the doubts of Sealigc r 
and Heinsius as to the puritv of the (irec k of the New Testament 
prompted the rector of Hamburg to introduce the study of 
classical authors, anv reflection on the style of the (meek Testa- 
ment was bitterly rtMnted 

The Society of jesus was founded in 1540, and bv 1600 most 
of the teachers m the ( atholic schools and universities ed 
lie rmany were Jesuits The society was ‘ dissolved ’ 
in 1775, but survived its elissolution In iceordance Jesuits 
with the Ratio Sltidtorum of Aquaviva (1S99), which 
long remained unaltered and was only partially reiised by 
J Roothaan (1852), the mam subjects eif instinction were the 
litter ae hnmamort ? dtvtrmruin hii^tiariim 1 he e hicf place among 

these was naturally assigned to 1 atm, the langu vge of the sea letv 
xnd of the Roman ( hiirch Ihe I atm grc'mmar m use was tliat 
of the Jesuit rector of the school it I isbon, Alvarez (1572) 
As m the Protestant schools, the principal aim was the attainment 
of eloqUenlta A coinpar itive !v subordinate pliee was assigned 
to Greek, especially as the importanec attributed to the \ ulgate 
weakened the motive for studying the original text It was 
rteognued, however, that I atm itself (as \i\^s had sue!) was 
‘ in no small need of (ircck, ’ and that, ‘ unless Greek was 
learnt in hovhood, it would hardly ever be leaint at dl ” Ihe 
text-book used was the Inditulionei Itnguai Graeeae of the 
(icrman Jesuit, Jaaob (metser, of Ingnlstadt (r 1590^ xnd the 
lexding in the highest cliss ineluded portions ed Demosthenes, 
Isocrates, Plato, I hue v elides, Homer, Hesiod Pindar (megorv 
ot Nazianzus, Bxsii and Chrvsostom ihe ( itholie and Pro- 
testant schools of the i6th eenturv' sue e ceded as a rule m giv ing 
i command over x correct 1 aim stvle and a teste for literary 
form and for culture I aim was still the language of the law- 
courts and of a large pirt of general literature Between 
Luther and Lessing there was nej great wilier of (arm an prose 

{b) In the eariv pirt ot the jieriod 1650 1800 while I xtin 
continued to hold the foremost place it was ceasing to J atm 
of the strictly clissical t\pe Cmeek fell still further 
mto the background, and Homer and Demosthenes J***^®®^ 
gradually g ive wav to the (ireek I cstamcnl Between influence 
1600 and 1775 there was a gre’t gap in tlie production 
of new editions of the principal (ireek classics Ihe spell was 
only partially broken bv J A 1 rnesti s Homer (1759 f) and 
(hr (i Hcvnc s D/m/ar (177 5 t ) 

The pc ice ol Westphalia (iLpS) murks a distinct epoch in 
the historv of educ ition in (mmanv Iheneeforth, education 
became more modern and more smilar The modern 
w us of uligion m Germane is in Trance and T ngland and 
were tollowed bv * ceitam indifference as to e!i puled setuiar 
points of theology But the modern and secular tvpe 
of education thxt now supeivencd was opposed bv the pietism 
ol the se.cond h ill of the 17th e e ntui \ re pn sented at the ne v\ ly- 
lounded umveisitv ol H dk (lUoj) In ^ H 1 rancke, the ]>ro- 
fessor of (ireek (d 1727) whose influence was far greater than 
thatof(hi (ellunis((J 1707) the founder e f the first philole giral 
'^nttinar (1O97) Tumeke s contcnipoiarv (hr Iheauasius 
(d 1728) vv i never wtarv of attacking se holarshij’) of the old 
humanistie tvpe ind eve r\ thing thit savoured of xntiejuaiian 
pedantry, and it was mainlv his mnuenet that made (lerman the 
language of univcrsitv lectuies ind of scientific and leirred 
literature A modern education is ilso the aim of the general 
introduction to the nova methodm of I cibnitz, where the study 
of Greek is recommended solely for the sake of the Greek 
Testament (i6(v6) Mexinwhile, R itichms (d h .d in vain 

pretended to teaeh Hebrew, Greek and T itin in the space of 
SIX months (1612), but he hid the merit of maintainii g that 
the study of x langu ige should begin with llu study of an uithor 
Gomenuis (d 1671) had proposed to teach Latin by dnllmg his 
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pupils m a thousand graduated phrases distributed over a 
hundred instructive chapters, while the Latin authors were 
banished because of their difficult> and their ‘ paganism ” 
(1631) One of the catchwords of the day was to insist on a 
knowledge of things instead of a knowledge of words, on ‘ real- 
ism ” instead of “ verbalism ’ 

Under the influence of h ranee, the peifect courtier became 
the ideal m the German education of the upper classes of 
Rtfter- centurie'' A large number of 

A*arfem/eB ^•^istocratic schools {Riihr- AKademten) were founded, 
beginning with the f ollegium Illustre of Tubingen 
(i<589)and ending with the Hohe Karlschule of Stuttgart (177s) 
In these schools the subjects of study included mathematics 
and natural sciences, geography and history, and modern 
languages (especially French), with riding, fencing and dancing , 

1 atm assumed a subordinate place, and classical composition 
in prose or verse was not considered a sulFieiently courtly accom- 
plishment I he youthful aristocracy were thus withdrawn 
from the old Latin schools of Germany , but the u istocratic 
schools vanished with the dawn of the 19th centurv , and the 
ordinary public schools were once more frequented by the 
y oung nobility 

(c) rhe Modern Period —In the last third of the iSth centuiv 
two important movements came into plav , the “nituralism” 
of Rousseau and the “new huininism” While 
lumsaf”' 1^0'J'^seau sought his ideal m a form of education and 
/*m ” of culture that was m close accord with nature, the 
German apostles of the new humanism were convinced 
that they had found that ideal completely realuccl m the old 
(ireek world Hence the aim of education w'as to make young 
people thoroughly ‘ Greek,” to hll them with the ‘ Greek 
spirit, with courage and keenness in the quest of truth, and 
with a devotion to all that was beautiful llie link between the 
Herder naturalism of Rousseau and the new humanism is 
to be found m J G Herder, whose passion for all that 
IS Greek inspires him with almost a hatred of Latin The new 
humanism was a kind of revival of the Renaissance, which had 
been retarded by the Reformation in Germany and by the 
C ounter Reformation m Italy , or had at least been degraded 
to the dull classicism of the schools I he new humvnism 
agieed with the Renaissance in its unreserved recognition of 
the old classical world as a perfect pittern of culture But, 
while the Renaissanc e aimed at reproduc ing the Augustan age 
of Rome, the new humanism found its golden age m Athens 
The Latin Renaissance in Italy aimed at recovering and verbally 
imitating the ancient literature, the Greek Rcnussance in 
(lermany sought inspiration from the creative originality of 
Greek literature with i vnevv to producing an oiiginil literature 
m the German linguige I he movement had its effect on the 
schools by discouriging the old eUissical routine of verbal 
imitation, and giving a new prominence to (iicek and to German 
The new humanism found a home in (lottingcn (1783) in the day s 
of J M Ciesner and C (i Heyne 1 1 was represe nted at Leipzig 
by Gesner s successor, Lrnesti (cl 1781) , and at Halle by F A 
Wolf, who m 1783 was appointed professor of education by 
Zcdlitz, the minister of 1 redenck the (jrcat In literature, its 
leading n vines were Winckelmann, I essing and Voss, and Herder, 
Goethe and Schiller ihe tide of the new movement had 
reached its height about 1800 tioethe and Schiller were con- 
vinced that the old Greek world was the highest leveUtion of 
humanity and the universities and schools of Germanv were 
rcoigvm/cd in this spirit by V A Wolf ind his illustrious pupil, 
Wilhelm von Humboldt In 1809-1810 Humboldt wis at the 
he vd of the edui ational section of the Prussian Home 
interval of a year and a half 
Hoa fo the general system of education the direction 

whi(h It followed (with slight exceptions) throughout 
the whole century In 1810 the examen pro facidtate docendi \ 
flr'.t made the profession of a schoolmaster independent of that | 
of a minister of leligion The new scheme drawn up bv J W 
buvern recognized four pnncipd co-ordinated branches of 
learning Latin, Greek, German, mathematics All four were 


studied throughout the school, Greek being begun in the fourth 
of the nine classes, that corresponding to the English “ thud 
form ” Ihe old Latin school had only one mam subject, the 
study of Latin style (combmed with a modicum of Greek) The 
new gymnasium aimed at a wider education, in which literature 
was represented by Latin, Greek and German, by the side of 
mathematics and natuial science, history and religion The 
uniform employment of the term Gytnnamim for the highest type 
of a Prussian school dates from 1812 The leaving examination 
(Ahgangsprufimg), instituted m that year, required Greek transl v- 
tion at sight, with Greek prose composition, and ability to sj^eak 
and to write Latin In 1818-1840 the leading spirit on the 
Iward of education was Johannes Schulze, and v compute and 
comprehensive svstem of education continued to be the ideal 
kept m view Such an education, howev'^er, was found in practice 
to mvolv'^e a prolongation of the years spent at school and a 
correspondingly later start in life It was also attacked on the 
giound that it led to “overwork” Ihis attack was partnllv 
met bv the scheme of 1837 Schulze’s period of prominence m 
Berlin closely corresponded to that of Herbnt at Konigsberg 
(1809-183^) and Gottingen (1833-1841), who insisted that foi 
boys of eight to tw'elve there was no better text-book than the 
Greek Od\suv, and this principle was brought into practice at 
Hanover by'^ his distinguished pupil, Ahicns 

Ihe Prussian policy of the next period, beginning with the 
accession of hnedrich Wilhelm IV in 1840, was to lay a new 
stress on religious teaching, and to obviate the nsk ol overwork 
resulting from the simultaneous study of all subjects bv the 
encouragement of specialization m a few Ludwig Wieses 
scheme of 1856 insisted on the retention of Latin verse is well as 
Latin prose, and showed less favour to natural science, but it 
awakened little enthusiasm, while the attempt to revive the old 
humanistic Gymnasium led to a demand for schools of a more 
modem tyjie, which issued m the recognition of the Real- 
gymnastnm (1851;) 

In the age of Bismarck, school policy in Prussia had for its aim 
an increasing recognition of modern requirements In 1871; 
Wiese was succeeded by Bonitz, the eminent Aiistotehan 
scholar, who in 1849 had introduced mathematics and natural 
science into the schools of Austria, and h id substituted the wide 
reading of classical authors for the prevalent practice of speaking 
and writing Latin By his scheme of 1882 natural science 
recovered its foimer position in Prussia, and the hours assigned m 
each week to Latin were diminished from 86 to 77 But neither 
of the two great parties m the educational world was satisfied , 
and great expectations were aroused when the c|iustion of reform 
was taken up by the German cmjveror, A\illiam II, in iSc^o 
Ihe result of the conference of December 1890 was a compromise 
between the conservatism of a mxjoritv of its membeis and the 
forward policy of the emperor Ihc scheme of 1892 reduce d the 
numlier of hours assigned to T atm from 77 to 62, and laid 
special stress on the (iirnnin essay , but the modern training 
given by the Realgymnasiiim was still unrecognized is an avenue 
to a university education A conference held m June 1900, m 
which the speakers included Mommsen and von \\ ilamowitz, 
Ilarnack and Diels, was followed by the “ Kiel Decree of the 
26th of November In that decree the emperor urged the equal 
lecognition of the classical and the modern Gymnasium, and 
emphasized the importance of giving more time to I atm and to 
hnglish m both In the teaching of Greek, “ usele s details ’ 
were to be set aside, and special care devoted to the connexion 
between ancient and modern culture, while, in all subjects, 
xttention was to be paid to the classic precept ivullvm, non 
inulta 

By the scheme of igot the pupils of the Rialgymnasmm, the 
Oberrealschule and the Gymnasium were admitted to the uni- 
versity on equal terms in virtue of their leaving-ceitifiratcs, but 
Greek and Latin were still required for students of classies or 
divmitv 

Tor the Gymnasium the aim of the nev/^ scheme is, m Lchn, 
“ to supply boys with a sound basis of grammatical training, 
W'lth a view to thtir understanding the more important classical 
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writers of Rome, and being thus introduced to the intellectual 
life and culture of the ancient world ” , and, in Greek, “ to give 
them a sufficient knowledge of the language with a view to then 
obtaining an acquaintance with some of the Greek classical 
works which an distinguished both in matter and in style, and 
thus gaining an insight into the intellectual life and tullure of 
Ancient Greece ” In consequence of these changes Greek is now 
studied by a smaller number of hoys, but with better results, and 
a new lease of life has been won for the classic vl Gymnastum 
Lastly, by the side of the classical Gvmnasmm, we now have 
the “ German Reform Schools ” of two diffennt types, that of 
Altona (dating from 1H78) and that of Iiankffirt-on-the-Mam 
{ 1892) The leading principle in both is the pcjstponemcnt of the 
time for learning I atm Schools of the Frankfort type take 
hrench as their only foreign language in the first three years of 
the course, and aim at achieving m six )cars as much as has been 
'Thieved by the Gymnasia in nine , and it is maintained that, 
m SIX years, they succeed in mastering a larger amount of Latin 
literature than was attempted a generation ago, e\ en in the best 
(ivmnasui of the old stvle It may lie added that in all the 
(lerman Gymnasia, wlu thcr reformed or not, more time is given 
to classics than in the corresponding schools in England 

Ste r PduKin, Crcsihtihte des gthhrtcn UnUrtuhls vnm 4ttsgang 
dfi Mittelolltrs bis auf dit, Gegenwart mil besandoter hucksirht auf 
dill kldssisthin IJtihrnrht (2 vols , 2nd (d, i8</)) Das licalgym 
nasium und die hunianistisihe liilduiig (i88y) Die hoheren Schttlm 
i nd das V nuirsitatsstudimn tin 30 Jah/hiindeit (lyoi) L)as 
modernc Bildunt,swLscn \\\ Die huKiti' dir Cii^cnivart,voi 1 (1904) 
Das dcutsiho Bildungstorsen in seiner gest hti htliihcn LntwukUum 
(190O) (with the litciaturt there quoted, pp 190 192), translated 
l)y Dr I lortnz, German rUiicution, Past and Present (1908) 

T Zirgkr, Aotwendig/ieit dcs Pealgymnasutms (btuttgirt, 
iSod r \ Eckstein, Latcinisihei und grui htsiher Unterruht 
(1887) 0 Kohl, GnLchi‘-<htr Hnlcrncht (I anf{cnsalza, 189O) 

in W Rem s \ B uimcisU r s f/ang/nn/t (1895), csptci 
illy vol I I (ill toiy) and 1 2 (F diicational Sjstims) B Stot/iur, 
Das offentlichi Unhrrnhtswesen Deutsrhlainh in der Gegenwart 
1 Seiler, Geschichte des diutsilun bnterruhtswesens (2 vols, 1906) 

I erhandlungen of June 1900 (2nd cd , 1002) I thrplaiu, <S.c (1901) 
Die Reform des hohnen bnhuhvestus, id \V Lexis (1902) K 
Harnicks Vortrag and W Pirow s 1 nvid^rung (1905) H Mnllcr 
Das hohere Sihulwtscn Dinisihlands am infaiig dis 20 Jahrhunderts 
(Stuttgart, 1904) O st( mhart, Duuhfuhning dis preussisrhen 
Schubiform in ganz Deutschland (Duisburg, 1904) J Schippir, 
Mti Bildung und moderne Cultur (Vienna, 1901) Papers by M F 
SadUr (i) “ Problems m Prussian Stcondary bdueition (Special 
R( poits ot Educ ition Dept 1 Syg) (2) LIk Unre st m Secondarv 
Ediicition in Gciminy and Flsewlurc (Special Reports of Board 
of Educition vol 9, 1902) j I Paton, I he 1 eaihing of Classics 
tn Prussian ^icoiidaiv Silioo/s (on ( < nnan Rtfoini Schools ) 
(1907, Wyman, I oiidon) J F' Russell, Ginnan lliglur Sihools 
(New Yoik, iHi)o) ind (imong e ulicr Fnglish publications) 
Matthew \.rnold s Iliqhtr '>< hools and Unuersities in Geiinanv (1874, 
reprinted fioni Sihools and Universities on the Coi lincnt, 1865) 

(4) In the United States of America the highest degree of 
educational development has been subseiiuent to the Civil War 
The study of Latin begins m the “ high schools,” the 
slatM ‘tverage age of admission being fifteen and the normal 
course extending over four years \mong classical 
teichcrs an increasing number would prefer a longer course 
extending over six vears for I atm, and at least time for Circck, 
md some of these would assign to the element iry school the first 
two of the proposed six v ears of Latin studv Others art content 
with the late learning of I^itin and prefer that it should be 
preceded bv a thorough studv of modern languages (see Prof B 
I Wheeler, m Baumeister’s Handhuch, 1897, 11 2, pp 584-^86) 
It was mainlv owing to a pamphlet issued in 1871 by Prof 
G M Lane, of Harvard, that a reformed pronunciation of I atm 
was adopted in all the colleges and schools of the 
States Some misgivings on this reform found 
Boa expression in a work on the Teaching of Laim, pub- 
lished by Prof C E Bennett of Cornell in 1901, a year 
m which It was estimated that this pronunciation was m use by 
more than 96 % of the Latin pupils in the secondary schools 
Some important statistics as to the number studvmg I-atin 
and Greek m the secondarv schools were collected in 1900 by a 
committee of twelve educational experts representing all parts of 
the Union, with a view to a uniform course of instruction being 


pursued in all classical schools They had the advantage of the 
eo-operation of Dr W 1 Harris, the I S commissioner of 
education, and they were able to report that, in all the five 
groups into which they had divided the states, the number of 
pupils pursuing the study of I atm and Greek showed a remark- 
able advance, cspetiilly m the most jiiogrcssivc states of the 
middle west Ihe number learning Latin had increased from 
100,144 in 1890 to 314,856 m 189C4-1900, and those learning 
Greek from 12,869 to 24,869 i bus the number leaining Latin at 
the later date was three times, and the number learning Greek 
twice, as many as those learning I^atm or fireck ten vc irs 
previously' But the total numla r in 1900 was 630,048 , so that, 
notwithstanding this proof of progress, the number learning 
Greek m 1900 was only about one twenty-fifth of the total 
number, while the number learning Latin was as high as half 

The position of (>reck as an ‘ tlccuve ” or ” optional ” subject 
(notahlv at Harv'ard), an arrmgement regarded with approval bv 
some emiiuiit educational authorities and with regret by others, 
probably has some effect on the high schools m the small number 
of those who learn Greek, and m their lower rate of increase, as 
compared vath those who learn 1 itin Some evidence as to the 
quahtv cjf the study of those languages in the schools is supplied 
bv Lnglish commissioners in the Reports of ihe Mosely ( om- 
mtsswn 1 hus Mr Papillcjn considerc d that, while the teaching of 
I nglish literature was admirable, the average standard of Latin 
and (ireek teaching and attainment in the upper classes was 
‘ below that of an h nglish public school” , he felt, howevei, 
th it the second irv schools of the United States had a “ greater 
vane tv of the curriculum to suit the prictical needs of life, ’ ind 
that thev existed, not “ for the select few, but ‘ for the whole 
people ’ (pp 250 f ) 

For full inform it 1011 sec llu T\io volunus of Mono,'riihs 
prepared for tin Lnitid States Educ itioml Exlnbit it the Pins 
Exposition of 1900, edited bv Dr N Miirrij Riitlcr tin 4 inual 
Reports ol th< D S coninnssioncr ot cdueation (Washmi'ton) 
and the Repoits of tin Mosely Commission to the United States of 
4menca (London, 1904) Cf statistios quotid in G G Riinsays 

\ddress on Efheiencv m Education (Glisgow, 1902, 17 20} fiom 
the riansaitions of the Arner Philol •issociution, xxx (iSoo), 
pp JxxMi cxxii also Bt nnett ind Bristol Fhe Tiaihing 0/ Latin 
and Greek in the Secondary School (New York, 1901) (J 1 S *) 

CLASSIFICATION (Lat classts, a class, probably from the 
root cal-, cla- m Gr Kukeur, clamor), a logic al process, common 
to all the special sciences and to knowledge in general, consisting 
m the collection under i common name of i number of objects 
whuh are dike in one or more respects The process e (insists 
m observing the eibjecls and abstracting from their various 
qualities that charaetenstie which they have in common This 
( haracteristic constitutes the elefinitiun of the class ’ to which 
thev are regardeel as beleinging It is this process by which we 
arrive first at ‘ specie s and then at ” genus, ' i e at all scientific 
generalization Individual things, regarded as such, constitute 
a mere aggregate uneonneited with one mother, md so fir 
unexplained , scientific knowledge consists in systematu classi- 
fication Thus if we observe the heavenly boelies individually 
we e an state mcrcK Ih it thev have bee n obscrv ed to have certain 
motions through the skv , that thev are luminous, md the like 
If, however we compare them one wiih another, we discover 
that, whereas all partake in the general movement of the heav ens, 
-'omc have a movement of their own Thus we arrive at a system 
of classification according to motion, bv whieh fixed sUirs are 
differentiated from pi mets \ further classific ition according 
to other criteria gives us stars of the first magnituek md stars 
of the second magnitude, and so forth We thus arrive at a 
systematic understanding expressed in laws by the application 
of which aecuiate forecasts of celestial phenomena can be made 
Classification in the strut logical sense consists in discovering 
tne casual interrelation of natural objects it thus differs from 
what is often called ” artificial ’ classification, which is the 
preparation, eg of statistics for particular purposes, adminis- 
trative and the like 

Of the systems of classification adopted m physical science, 
only one requires treatment here, namely, the classification of 
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the sciences as a whole, a problem which lus from the time of 
Aristotle attracted considerable attention Its object is to 
delimit the spheres of influence of the positn e sciences and show 
how they are mutually related Of such attempts three are 
specially noteworthy, those of Prancis Bacon, Auguste Comte 
and Herbert Spencer 

Bac-on’s chissification is based on the subjective criterion of 
the various faculties which arc specially concerned He thus 
distinguished History (nitural, cnil, literary, ecclesiastical) as 
the province of memory. Philosophy (including Iheologv) as 
that of reason, and Poetry, Fables and the like, as that of 
imagination Ihis classifuation was made the basis of the 
Encyclopedic ( omte Tdopted an entirely different system based 
on an objective criterion Havmg first enunciated the theory 
that all science passes through three stages, theological, meta- 
physical and positive, he neglects the two first, and divides the 
last according to the “ things to be classified,” m view of their 
leal athnity and natural connexions, into six, m order of decreas- 
ing geneiaht) and mci easing comp!cxit\ —mathematics astro- 
nomy, phvsics, chemistr), ph^slology and biolog> (including 
psychology), and sociology I his he conceives to be not onlv 
the logical, hut also the historical, order of development, from 
the abstract and purely deduc tivc to the concrete and inductiv'e 
Sociology IS thus the highest, most complex, and most positive 
of the sciences Herbert Spencer, condemning this division as 
Ixith incomplete and theoretically unsound, adopted a three-fold 
div ision into ( I ) aA5/f<7c:/ scieiic e (including logic and mathematics) 
dealing with the universal foims under which all knowledge of 
phenomena is possible, (2) abi,traci-concreic science (includir^ 
mechanics, chemistrv, physic*'), dealing with the elements of 
phenomena themselves, te laws of foiccs as deducilile from 
the pcisistence of forces and (3) concrete sconce (t g astrononiv, 
biology, sociology), dealing with ‘‘phenomena themselves in 
their totalities ” the universal laws of the continuous redistnbu 
I on of Matter iiul Motion, Lvolution and 1 hssolulion 
Beside the above tliree systems several others deserve brief 
mention In Greece at th(„ dawn of systematic thought the 
physical sciences were few in number , none the less philosophers 
were not agreed as to their true relation The Platonic school 
adopted a triple rl issific alion, phvsus, ethics and diilcctics, 
Aristotle s system was more complicated, nor do we know 
precisely how he subdivided his three mam dasvs, theoretic il 
practical and poetical (/ e technical, having to d > with xotr/ercs, 
creative) I he second class covered ethics and politics, the 
latter of which was often icgardcd bv Aristotle as iiicluding 
ethics , the third includes the useful and the imitative sciences 
the fust inc’iidcs metaphvsics and phvsics As regards pure 
logic Aristotle sometimes seems to include it with metaphvsics 
and physics, some times to reg ird it as ancill irv to all the sc u nces 
Ihomas Hobbes {I nnaihan) drew up an elaborate paradigm 
of the sciences, the first stage of which w is a dichotomy into 
‘‘ \ iturall Philosophy ” (” t onsequences from the accidents 
of bodies natiirall ”) and ” Polituiues and Civ ill Philosophy” 
(“consequences from accidents of Politique bodies’) The 
former by successive subdivisions is reduced to eighteen speci il 
sciences , the latter is subdivided into tlie rights and duties of 
sovereign powers, and those of the subject 

jeremv Ik nth am and A M Ampere both drew up elaborate 
systems based on the principle* of dichotomv, and beginnine 
from the distinction of mind and bodv Bentham im*ented 
an artificial teiminologv which is rather curious than valuable 
1 he science of the body*^ was Vimatology, that of the mind Pneu- 
matology Ihe former include Posologv (science of quantitv, 
mathematic s) and Poiologv (science of quality) , Posology 
includes Morphnscopic (geometrv')and Alegomorphic(arithmeti{ ) 
See furthei Bentham’s Chrestomathm ancl works quoted under 
Bentham, Jeremv 

Carl Wundt critinred most of these systems as taking tex) little 
account of the real facts and preferred a classification Iwed on 
the standpoint of the various sciences towards their subject- 
matter His system may, therefore, be described as conceptional 
It distinguishes philosophy, which deals with facts in their widest 


universal relations, from tiie special sciences, winch consider 
facts m the light of a particular relation or set of relations 

All these systems have a eertiun value, and are interesting 
as throwing light on the views of those who invented them It 
will Ije seen, however, that none can lav claim to unique vididity 
ihe futtdamenta dtvmams, though m themselves more or less 
logical, are quite arbitrarily chosen, generally as being germane 
to a preconceived philosophical or seientihc theory 

CLASTIDIUM (mod Casteggto), a village of the Anamares, 
m Gallia Cispadana, on the Via Postuima, s ni E of Ina 
(mod Voghera) and 31 m W of Placentia Here m 222 n c 
M Claudius Marcellos defeated the Gauls and won the ipoha 
optma , m 218 Huimbal took it and its stores of corn by 
treachery It never load an independent government, and not 
later than iqo bc was made part of the colony of Placentia 
(founded 219) In the Augustan division of Italy, however, 
Placentia lielonged to the bth region, Aemilia, whereas Ina 
certaiiilv, ancl ( lastidium possibly, lielonged to the cyth, Liguiia 
(see Ih Mommsen m Carp Inscnp I at \ml v Berlin, 1877, 
p 828) Ihe remains visible at CKstidium are scanty, there 
X'y a fountain (the Fontana d’Annibale), and a Roman lirulgi , 
v.hich seems to have been constructed of tile^, not of stont, 
was discovered m 1837, but destroyed 

See C Gnihctti, Cfis/re^jio, no/me stonche II iiawn dt anUdntiX 
(Voghera, i8ya) 

CLAUBERG, JOHANN (1622-1665), German philosopher, 
was born at Sohngen, m Westphalia, on the 24th of I'dinurv 
1622 After travelling m Frame and England, he studied the 
(artesian philosophy under John Racy at leiden He became 
(1649) professor oi philosophy md theology at Herborn, but 
subsequently (1651), in consequenet of the jealousy of lus 
colleagues, accepted an invitation to a similar post at Duisburg 
where he died on the 31st of Janiurv 1665 Cluiberg w is one 
of the earliest teachers of the mw doctrines in Germany and an 
exact tuad methodical commentator on his misters writings 
His theory of the connexion between the soul and the bo Iv is 
m some respects anilogous to that of Malebranche , but he ts 
not therefore to be regarded as a true forerunner of Gi t asionalism, 
as he uses ‘ Gee is on ” for the stimulus which direc Uv prodiu es 
a mental phenomenon, without postulating the intervention 
of (jod (H Mnllcr, J Clauberg und Ktiue SiiUung iin Caitma- 
nisinui) His v lew of the relation of God to lus cic iturcs is held 
to foreshadow the pantheism of Spino/a All ereiturcs exist 
onlv through the continuous matme cnergv of the Divine 
Being, and arc no more independent of his will than arc our 
thoughts mdcjiendcnt of us, — or ratlv r less, for tlu rt ire thoughts 
which force themselves upon us whether wc will or not I’or 
m^taphvsus Clnulierg suggested the names ontosopJiv or ontology^ 
the latter being afterwarcls adopted by Wolff He also cU voted 
considerable ittcntion to the (icrman languiges, and his le- 
scarches in this direction attracted the favourable notice of 
Leibmt/ His chief works arc D( conjunctione animar ct 
corporis humam , Exert itationes ctntum de cogmtiom Dei ct 
nostn Logtea vitus el nova, Imtiatio philosopht, stu Dubttaho 
Carlesiana a commentary on Descartes’ Meditations , and 
Ars e ymologica leutoniim 

A collocted edition of his philosophic il works was published at 
Anistcrdim (if>cii), with lift by H ( Hcnnm see ilso E /< Her, 
(jeschtehte der d^iitsthcn Philosophic sett Leibnitz (187 a) 

CLAUDE, JEAN (1619-1687), French Protestant divine, was 
born at La Sauvetat-du-Dropt near Agen After studying at 
Montauban, he entered the ministry in 1645 He was for eight 
years professor of theology in the Protestant college of Nimes , 
but m 1661, having successfully opposed a scheme for re-uniting 
Catholics and Protestants, he was forbidden to preach m Low'er 
Languedoc In 1662 he obtained a post at Montauban similar 
to that which he had lost , but after four years he was removed 
from this also He next became pastor at Charenton near Pans, 
where he engaged in controversies with Pierre Nicole {Reponse 
cuix deux traiies intitules la perpetuite de la foi, 1665), Antoine 
Arnauld (Reponse au Iwre de M Arnauld, 1670), and J B 
Bossuet {Reponse au Itvre de M I eveqiie de Meaux, 1683) 
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On the revocation of the edict of Nantes he fled to Holland, and 
received a pension from William of Orange, who commissioned 
him to write an account of the persecuted Huguenots {Platntes 
dei proUstants cruellement opprtmes dans le royaume de France, 
1686) The book was translated into hnghsh, but by order of 
James If both the translation and the original were publicly 
burnt by the common hangman on the 5th of May 1686, as 
containing “ expressions scandalous to His Majesty the king of 
i’ ranee ’ Other works by him were Re pause au Iwre de P I\iouet 
sur I euchartslje {i(i68) , CEuvres posihumes (Amsterdam 1688), 
containing the Traile de la compostiton d'un sernwn, translated 
mto English m 1778 

Sie l)ioi>r iphus by J P Nicliou and Abel Rotholf de Iv Dtvdze 
E lliAQ, I a rraiut. pyolesiaiiie, \ol i\ (1884, mw edition) 

CLAUDE OF LORRAINE, or Claude Gj-lee (1600-1682), 
French landst ipe-pamtcr, was born of v'^cry poor part,nts at the 
villige of Chamagne in Lorraine When it was diseovercd that 
he made no progress at school, he was apprentind, it is commonly 
said, to a pastry-cook, but this is extremely dubious At the 
age of twelve, being left an orphan, he went to live at Freiburg 
on the Rhine with an elder brother, Jem (it lee, a w'ood-earver 
of moderate merit, .and under him he designed arabesques and 
foliage He aftci wards rambled to Rome to seek a livelihood , 
but from Ins clownishness and ignorance of the language, lie 
failed to obtain permanent emplojment He next went to 
Naples, to studv landscape painting under Godfrev Waals, a 
punter of much repute With him he remained two year,, 
then he returned to Rome, md vvis domesticated until April 
1625 with another landscape-painter, Augustin lassi, who hired 
him to grind his colours and to do ill the household drudgerj 

Ills master, hoping to mike Claude serviceable in some of his 
greatest works, advanced lum in the lules of perspective and the 
elements of design Under his tuition the mmd of Clautle begin 
to expand, and he eievoted himself to artistic study with great 
eagerness lie exerted his utmost industiy to explore the true 
principles of painting b\ an incessant examination of nature, 
and for this purpose he made his studies m the open fields, where 
he very frequently re m u tied from sunrise till sunset, watching 
the effect of the shifting light upon the landsciipc He generilly 
sketched whatever he llioughl beautiful ot striking, marking 
every tinge of liglit with a suiiilar colour, from these skclebes 
he perfected his lancKcipes I eaving lassi, he made a tour in 
Italy, France and a pait of Germanv', including his nati\e 
Lorraine, suffering numerous misadventures bv the wa) Karl 
Dervent, painter to the duke of 1 orraine, kept him as assistant 
for a year , and he painted at Nanc) tlie arejuteetural subjects 
on the ceiling of the ( arrnelite church He did not, however, 
relish this cniploj ment, and m 1627 returned to Rome Here, 
painting two landseapcs for Cardinal Tfentiv uglio, he earned 
the protection of Pope Uiban \T1I .uid from about 1637 he 
rapidly rose into cclebnt) Claude was acquainted not only 
with the f 1C Is, hut ilso with the 1 iw s of nature , and the German 1 
painter Joachim von Sandrait lelutes that he used to explain, | 
as thev walked together through the fields, the causes of the 
different apjjearanccs of the same landscape at different hours of 
the dav, fiom the re flee lions or lefraetions of light, 01 from the 
morning and evening dews or vapours, with all the precision of 
a natural philosopher He elaboratccl his jiictures with great 
care , and if any perfonnance fell short of his ideal, he altered, 
erased and repainted it several times over 

His skies are aerial and full of lustre, and every' object har- 
moniously' illummecl Ills distances and colouring are delicate, 
and his tints hav'e a sweetness and v'arietv till then unexampled 
lie frequently gave an uncommon tenderness to his finished trees 
by glazing His figures, howev er, are very indifferent , but he 
was so conscious of his cleficicncy m this respect, that he usually 
engaged other artists to paint them for him, among whom were 
Courtois and Fihppo Lauri Indeed, he was wont to say that he 
sold his landscapes and gave away his figures In order to avoid 
a repetition of the same subject, and also to detect the very 
numerous spurious copies of his works, he made tinted outline 
drawings (m six paper books prepared for this purpose) of all 


those pictures which were transmitted to different countries, 
and on tlie back of each drawing he wrote the name of the 
purchaser Ihese books he named Li/ri i his valuable 

work(now belonging to theduke of Devonshire)has be cn c ngrav cd 
and published, and has always been highly' esteemed by students 
of the art of landscape Claude, who had suffered much from 
gout, died m Rome at the age ot eighty-two, on the 21st (cji 
perhaps the 23rd) of November 1682, leiving his wealth wiueh 
was considerable, between his only surviving relatives, a nephew 
and an adopted daughter (^ niece) 

Many choice specimens of his genius may be seen m the 
National Gallery and m the 1 ou\ rt , the landscapes m the 
Altieri and ( olonna palaces m Rome are also of especi il ec Ic bntv 
A list lias been pnnted showing no less th in 92 examples in the 
various pubhe galleries of Lurope He himself regarded a land- 
scape which he painted in the \ ilia Madam, a, being a cento of 
various views with great abundance and vanetc of leafage, and 
a c oinposition of Lstlicr and Ahasuerus, .is his finest works , the 
former he refused to sell, ilthough ( Icment IX offered to cover 
Its surface with gold pieces He etched a senes of twentv -eight 
landscapes, hne impressions of w'hieh are greatly prized Tull 
of amenity, arid deeply sensitive to the graces of nature , ( liude 
was long deemed the prince of landscape painters, and he must 
always be accounted a pnme leader in that form of art, and 
in his clay a great enlarger ind refiner of its province 
Claude was a man of amuble .ind simple chanicte r, verv kind 
to his pupils, a pilient and unwearied worker , in his own sphere 
of studv, his mmd was stored (as we have seen) with observation 
tind knowledge, but he eonlinucd in unlettered min till his 
death Famous and highly pitronued though he was m all his 
later years, he seems to hav c liecn v ery' little known to his brother 
artists, with the single exception of bandrart Ihis painter is 
the ehiel direct authority for the facts of Claude s lile {Academta 
4r/ts Pidoriae, i68y) , Raldmucci, who obtained information 
from some of Claudes immediate sun Ivors, relates various 
incidents to a different effect ( ^ cnizte det projtsson del disegno) 
See also Victor ( ou'iin, Skk Clavdt (jeUf (1853) M I Sweetser 
Claude Lorratn (187H) Lad\ Dilke, Claude Lorrain (1884) 

(W M R) 

CLAUDET, ANTOINE FRANCOIS JEAN (1797-1867), French 
photographer, w is born at Lyons on tlie 12th of August 1797 
Hav mg acquired a share in 1 j M Daguerre s invention, he was 
one of the first to piaetise dagueneolvpe portraiture in I nglana, 
and he improved the stnsiti/ing printss bv v sing chlorine m 
iddilion to iodine, thus giining gic iler 1 ipidilv of action In 
1848 he produeed the photographometer, in instrument designed 
to meisurc the intensity of phuioccnic ri\s, and in 1849 he 
brought out the focimet'i for securing a perhet foe us m photo- 
graphic portraiUue He was elceted a fellow of the Roval 
Society m i8sb and m itS^H he produced the stcreomonose ope, 
HI leph to a (hdUnge from Sir Divul Rrewsier He died m 
1 ondon on the 27th of December 1867 
CLAUDIANUS, CLAUDIUS, Latin epic poet and panegyrist, 
flourished during the reign of \rcadius and Honuiius He was 
m Lgyptian by birth, probablv an Mex.indiian, but it may be 
conjectured from his nuut and liis nnsterv of Latin that he was 
of Roman extraction Ills own lutbontv his been .issunied lor 
the assertion that his first poetical compositions were m Creek, 
and that he h.ul written nothing in I atm Ixfou v n 31)5 but 
this seems improbable, and the passage {Catm Min xli 1 ^) 
whuh Is taken to piove it dots not neeessanlv bcir tins me iiimg 
In that year he appears to Iiave come to Koine, ind made lus 
d^hut as a Latin poet by a panegyric on the eonsulslup of Oly brius 
and Probinus, the first brothcis not lielonging to the imperial 
family viho load ever simultaneously filled the ofiicc of consul 
Ihis piece prov ed the precursoi of the series of panegy rical jioems 
which compose the bulk of his writings In Ifirl s edition a 
complete chronological list of ( laudian’s poems is given, and 
also m J B Bury s edition of Gibbon (111 app 1 p 485), where 
the dates given differ sbghtlv from those in the present article 
In 306 appeared the encomium on the third consulship of tlie 
empeior Hononus and the epic on the dowaifall of Rufinus, the 
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unworthy minister of Arcadius at Constantinople This revolu- 
tion was principally effected by the contrivance of Stilicho the 
great general and minister of Hononus Claudian’s poem appears 
to have obtained his patronage, or rather perhaps that of his wife 
Serena, by whose interposition the poet was within a year or two 
enabled to contract a wealthy marriage m Africa (Fptsi 2) 
Previously to this event he had produced (398) his panegyric on 
the fourth consulship of Hononus, his cpithalamium on the 
marriage of Hononus to Stihcho’s daughter, Maria, and his poem 
on the Gildomc war, celebrating the repression of a revolt in 
Africa To these succeeded his piece on the consulship of 
Manlius Iheodorus (399), the unfinished or mutilated invective 
against the By/antine prime minister F utropius in the same year, 
the epics on Stilicho’s first consulship and on his repulse of Alaric 
(400 and 403), and the panegyric on the sixth consulship of 
Hononus (404) From this time all trace of Claudian is lost, and 
he IS generally supposed to have perished with his patron Stilicho 
in 408 It may be conjectured that he must hav e died in 404, tis 
he could hardly otherwise have omitted to celebrate the greatest 
of Stilicho’s achievements, the destruction of the barbarian host 
led by Radagaisus in the following year On the other hand, he 
may have survived Stilicho, as in the dedication to the second 
book of his epic on the Rape of Proserpine (which Birt, however, 
assigns to 3g<?-^q7), he speaks of his disuse of poetry in terms 
h irdly icconcilable with the fertility which he displayed during 
his patron’s lifetime From the manner m which Augustine 
alludes to him in his De civitate Det, it may be inferred that he 
was no longer living at the date of the composition of that work, 
between 411; and 428 

Besides Claudian’s chief poems, his lively Fescennmes on the 
emperor’s marriage, his panegyric on Serena, and the Gtt'anto- 
machta, a fragment of an unfinished Greek epic, may also be 
mentioned Several poems expressing Christian sentiments are 
undoubtedly spurious Claudian’s paganism, however, neither 
prevented his celebrating Christian rulers and magistrates nor his 
enjoying the distinction of a court laureate ft is probable that he 
was nominally a Christian, like his patron Stilicho and Ausonius, 
although at heart attached to the old religion 1 he very decidecl 
statements of Orosius and Augustine as to his heathenism may be 
explained by the pagan style of Claudian’s political poems We 
have his own authority for his having been honoured by a bronze 
statue in the forum, and Pomponius Cactus discovered in the 
15th century an inscription {€ I L vi 1710) on the pedestal, 
which, formerly considered spurious, is now generally regarded as 
genuine 

The position of ( laudian — the last of the Roman poets — is 
unuiue in literature It is sufficiently remarkable that, after 
nearly three centuries of torpor, the Latin muse should have 
experienced any revival in the age of Hononus, nothing less than 
amazing that this revival should have been the work of a foreigner, 
most surprising of all that a just and enduring celebrity should 
have been gained by official panegyrics on the generally un- 
int( resting transactions of an inglorious epoch The first of these 
particulars bespeaks Claudian’s taste, rising superior to the 
prevailing barbarism, the second his command of language, the 
third his rhetorical skill As remarked bv Gibbon, “ he was 
endowed with the rare and jirccious talent of raising the meanest, 
of adorning the most barren, and of div^ersifying the most 
similar topics ” This gift is especially displayed in his poem on 
the downfall of Rufinus, where the punishment of a public malc- 
faitor IS exalted to the dignity of an epical subject by the 
magnificence of diction and the ostentation of supernatural 
machinery I he noble exordium, in which the fate of Rufinus is 
propounded as the vindication of divine justice, places the subject 
at once on a dignified level , and the council of the infernal 
powers has afforded a hint to Tasso, and through him to Milton 
The inevitable monotony of the panegyrics on Hononus is 
relieved by just and brilliant expatiation on the duties of a 
sovereign In his celebration of Stilicho’s victories Claudian 
found a subject more worthy of his powers, and some passages, 
such as the description of the flight of Alaric, and of Stilicho’s 
arrival at Rome, and the felicitous parallel between his tnumphs 


and those of Marius, rank among the brightest ornaments of 
I^tin poetry Claudian’s panegyric, however lavish and 
regardless of veracity, is in general far less offensive than usual m 
his age, a circumstance attributable partly to his more refined 
taste and partly to the genuine merit of his patron Stilicho 
He IS a valuable authority for the history of his times, and is 
rarely to be convicted of serious inaccuracy in his facts, whatever 
may be thought of the colouring he chooses to impart to them 
He was animated by true patriotic feeling, in the shape of a 
reverence for Rome as the source and symbol of law, order and 
civilization Outside the sphere of actual life he is less successful , 
his Rape of Proserpine, though the beauties of detail are as 
great as usual, betrays his deficiency in the creative power 
requisite for dealing with a purely ideal subject This denotes 
the rhetorician rather than the poet, and in general it may be said 
that his especial gifts of vivid natural description, and of copious 
illustration, derived from extensive but not cumbrous erudition, 
are fully as appropriate to eloquence as to poetry In the 
general last of his mind and chaiacter of his writings, and 
especially, m his faculty for bestowing enduring interest upon 
occasional themes, we may fitly compare him with Dryden, 
remembering that while Dryden exulted in the energy of a 
vigorous and fast-developing language, Claudian was cramped 
by an artificial diction, confined to the literary class 

The editio pnnctps ol Claudian was pnntid at Vicenza m 1482 
the editions of J M Gesner (1759) and P Burmaim (1760) arc still 
V iluable for their notes The first critical edition was that of L 
J«ep (1876-1879), now superseded by the exhaustive work of T 
Birt, with bibliography, m Monumenta Oermantae UxsUmca (x , 
1892 smaller cd founclcd on this by J KckIi, Tcubner series, 1893) 
There is a separate edition with commcntai v and vi rsc tiansl ition of 
II Ratio dt Proserpina, by I (jircts do Dicz (1889) the satire In 
I utropium is discussed Iiy 1 Birt in Zwit politische battren des alien 
Rom (1888) There is a complete English verse translation of little 
mciitbyA Hawkins (1817) See the artu Its bv Ramsay m Smith s 
Classical Duttonary and Vollmcr in P lulv Wissowa s Realencyclo 
padte der classisihen Altertumswissenuhaff, 111 2 (189(1) ilso 

H E Trees, Claudian as an Historian (1908), the ‘ Cambridge 

istoncal Essav ’ lor i(>«6 (No 17) T Hoilgkm, Cfn»(fia«, </te last 
of the Roman Poets (1875) 

CLAUDIUS [Tiberius Claudius DruslsNfroGfrmanici s], 
Roman emperor a d 41-54, son of Drusus and Antonia, nephew 
of the emperor Tiberius, and grandson of Livia, the wife of 
\ugustus, was Ixirn at Lugdunum (Lyons) on the ist of August 
10 B c During his boyhood he was treated with contempt, 
owing to his weak and timid character and his natural infirmities , 
the fact that he was regarded as little better than an imbeeile 
saved him from death at the hands of Caligula He ehiefly devoted 
himself to literature, especially historv, end until his atttssion 
he took no real part in public affairs though Caligula honoured 
him with the dignity of consul Hi was four times married 
to Plautia Urgulanilla, whom he divorced because he suspected 
her of designs against his life , to Aelia Petina also divorced , 
to the infamous Valeria Messallm t {qv) , and to his niece 
Agrippina 

In A D 41, on the murder of Caligula, Claudius was seized 
by the praetorians, and declared emptror The senate, which 
had entertained the idea of restoring the republic, was obliged 
to acquiesce One of Claudius’s first acts was to proclaim an 
amnesty for all except Cassius Chaerca, the assassin of his pre- 
decessor, and one or two others After the discovery of a 
conspiracy against his life in 42, he fell completely under the 
influence of Messallina and his favourite freedmen Pallas and 
Narcissus, who must be held responsible for acts of cruelty 
which have brought undeserved odium upon the emperor 
Ihere is no doubt that Claudius was a liberal-minded man of 
kindly nature, anxious for the welfare of his people Humane 
regulations were made in regard to freedmen, slaves, widows 
and orphans , the police system was admirably organized , 
commerce was put on a sound footing , the provinces were 
governed in a spirit of liberality , the rights of citizens and 
admission to the senate were extended to communities outside 
Italy The speech of Claudius delivered (in the year 48) in the 
senate in support of the petition of the Aeduans that their 
senators should have the 'jtis petendorum honorum (claim of 
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admission to the senate and magistracies) at Rome has been 
partly preserved on the fragment of a bron/e tablet found at 
Lyons m 1524 , an imperial edict concerning the citizenship of 
the Anaunians (15th of March 46) was found in the southern 
Tirol m 1869 {C 1 1 v 5050) Claudius was especially fond 
of building He completed the great aqueduct (Aijua ( laudia) 
begun by Caligula, drained the I acus Pucinus, and built the 
hai hour of Ostia Nor were his military opci ations unsiu < essful 
Mauretania was made a Roman provini c , the com|ucst of 
Britain was begun , his distinguished general Domitius Corbulo 
{qv) gained considerable successes in Germany and the Fast 
Ihe intrigues of Narcissus caused Messallina to be put to death 
by order of Claudius, who took as his fomth wife his niece 
\grippinx, a woman as criminal as any of her prcdecessois 
She prevailed upon him to set aside his own son Britinmcus in 
favour of Nero, her son by a former rniriiige , and m 54, to 
make Nero’s position secure, she put the emperor to death by 
poison 1 he apotheosis of C laudius was the subject of a lampoon 
bv Seneca called apokolokyntous, the “ pumpkinification ” of 
Claudius 

Claudius was a prolific writer, chiefly on history, but his 
works are lost lie wrote (in (ireek) a history of Carthage and 
a history of Etruria (in Latin) \ historv of Rome from the 
death of f aesar, an autobiogr iphy , and an essay in defence of 
Cicero against the attacks of Asmius Callus lie also mtroduc cd 
three new letters into the Latin alphabc t j for the consonantal 
V, D for BS and PS, h for the intermediate sound between I 
and U 

AviHORiriES — \ncRnt the Inuals of 'l.icitus, Su< tonius and 
Dio Cassius Modem H Lehmann, Claudius und seme Zeit, with 
mtioduetory chapter on the ancient authorities (1858) Lucicn 
Double, L Lmpereur Claude (1870) \ Ziej,!* r, Die politische Seite 

Uer Regterung des Kaisers Claudius H F Pelham m 

Review (\pnl HJ05), where certain administr itive and political 
changes intiodueed by Claudius, tor which lie was attacked by his 
eontt mpor cries, are discussed and defended Menvale, Hist of 
Iht Romans under the Lmpire, ehs 40, ‘50, H Schiller, Ceschichte 
dcr romtschen haiserzeity i pt 1, H L urntauv s td of the dnnals 
of Tacitus (introduction) 

CLAUDIUS, the name of a famous Roman gens The by -form 
Clodius, in Its origin a mere orthographical variant, was regularly 
used for certain Cliudii in late republican times, but otherwise 
the two forms were used mdifferentlv The gens contained a 
patrician and a plebeian family, the chief representatives of 
the former were the Pulchri, of the latter the Marcelh (see 
Mvrckllus) The following members of the gens deserve 
particular mention 

1 ApPUjS SaBINUS lNRFe.lLLFNslS,or RbC^lLLFNSISjCLVlDIUS, 
SO called from Rcgillum (or Regilli) in Sibine territorv, founder 
of the ( laudian gens His original name was Attus or Attius 
Clausus \bout 504 B c he settUd in Rome, where he and his 
followers formed a tribe In 49s he w is consul, and his cruel 
enforcement of the laws of debtor and creditor, in opposition to 
his milder colleague, P bcrvihus Priscus, w is one of the chief 
causes of the “ secession ” of the plebs to the bacred Mount On 
several o( casions he displayed his hatred of the people, although 
It is stated that he subsec juentlv plivcd the part of mediator 

Su( tonius, rihenui, 1 , Livy 11 iCi jg Dion H die \ 40, \i 

24 

2 Claudius, Appius, surnamed Crassus, a Roman patrician, 
consul m 471 and 451 b c , and in the same and following year 
one of the deeemvirs At first he was conspicuous for his 
aristocratic pride and bitter hatred of the plebeians Twice 
they refused to fight under him, and fled before their enemies 
He retaliated by decimating the army lie was banished, but 
soon returned, and again became consul In the same year 
(4S1) he w'^as made one of the decemviri who had been appointed 
to draw up a code of written laws When it was decided to elect 
decemvirs for another year, he who had formerly been looked 
upon as the c hampion of the aristocracy, suddenly came forward 
as the friend of the people, and was himself re-elected together 
with several plebeians But no sooner was the new body in 
office, than it treated both patricians and plebeians with equal 
violence, and refused to resign at the end of the year Matters 


were brought to a crisis by the affair of \ irginia Enamoured 
of the beautiful daughter of the plebeian centurion Virgimus, 
(laudius attempted to seize her by an abuse of justice One 
of his clients, Marcus Claudius, swore that she was the child of 
a slave belonging to him, and had been stolen by the rhildlcss 
wife of the centurion Virgimus was summoned from the army, 
and on the day of trial was present to expose the conspiracy 
Nevertheless, judgment was given according to the evidence 
of Marcus, ami Claudius commanded \irginia to be given up to 
him In despair, her father seized a knife from a neighbouring 
stall and plunged it m her side A general insurrection was the 
result, and the people seceded to the Sacred Mount Ihe 
decemvirs were finally compelled to resign and Appius Claudius 
died m prison, either by his own hand or by that of the execu- 
tioner Tor a discussion of the iharaitcr of Appius Claudius, 
see Mommsens appendix to vol 1 of his llntorv of Rome He 
holds that ( laudius was never the leader of the patrician partv , 
but a patriiian demagogue who ended bv becoming a tyrant 
to pitriciins as well as plebeians Ihe dcccmvirati, one of 
the triumphs of the plebs, could hardly hav e been abolished by 
that bodv, but would naturally have bitn overthrown by the 
patricians Ihe revolution which ruined ( laudius was a return to 
the rule of the patricians represented by the Horatii and \ alerii 

Liv \ 111 32 58 Dion Halit x 511, xi ^ 

3 Claudius, Appius, surnamed C afcls, Roman patrician and 
author In3i2BC he was elected censor without having passed 
through the office of consul His censorship — winch he retained 
for five vtars, m spite of the lex Atmilia which limited the 
tenure of that office to eighteen months — was remarkable for the 
actual or attempted achievement of several great tonstitutional 
changes He filled vacancu s in the senate with men of low birth, 
in some eases even the sons of freedmen (Diod Sic xx 36 , 
Livt IX 30, Suetonius, Claudius, 24) His most important 
political innovation was the abolition of the old free birth, 
freehold basis of suffrage He enrolled the freedmen and 
landless citizens both m the ccnturiei) and in the tribes, 
and, instead of assigning them to the four urban tribes, 
he distributed them through all the trilx»s and thus gave 
them practical control of the elections in 304, howeser, 
Q Fabius Rullianus limited thi landless and poorer freedmen to 
the four urban tribes, thus innulhng the effect of Cl ludius 5 
arrangement Appius Claudius transferred the charge of the 
public worship of Hercules in the Forum Boanum from the 
Potitian gens to a number of public slaves He further invaded 
the exclusive rights of the patricians h\ dirtiting his secretarv 
Gnaeus Flavius (whom, though a freedman he made a senator) 
to publish the legis artwnes (method'' of Icgil prictice) and the 
li''t of dies fasti (or davs on whuh legal business could be trans- 
i< ted) I astlv , he gained enduring fame hv the construction of t* 
road and an iqueduct, which- a thing unheard of before— he 
called by his own name (I ivy i\ 29 , Frontinus, Dt Aquis, 
115 , Diod bic XX 36) In 307 he w is elected consul for the 
first time In 298 he was intirrcx , in 29b as consul, he led the 
army in bamnium, and althcnigh, with his colleague, he gamed a 
victory over the Etruscans and Samnitis, he docs not stem to 
have specially distinguished himself is a soldier (1 ivy x 19) 
Next vear he was praetor, and he was once dictator Hi>. 
character, like his namesake the decemv ir’s, is not easy to define 
In suite of his political reforms he opposed the admission of thi 
plebeians to the consulship and priestly offices , and, although 
these reforms might appear to be democralK in character and 
calculated to giv'e preponderance to the lowest t lass of the j)eople, 
his probable aim was to strengthen the power of the magistrates 
(and lessen that of the senate) by founding it on the popular will, 
which would find its expression in the urban inhabitants and 
could be most easily influenced bv the magistrate He was 
already blind and too feeble to walk, when Cineas, the minister of 
Pyrrhus, visited him, but so vigorously did he oppose every 
concession that all the eloquence of Cinias was in vain, and the 
Romans forgot past misfortunes m the inspiration of Claudius s 
patriotism (Livy X 13, Justin xv 111 2, Plutarch Pyrrhus, 19) 
The story of his blindness, however, may be merclv a method of 
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accounting for his cognomen Tradition regarded it as the 
punishment of his transference of the cult of Hercules from the 
Potitii 

Appuis ridudius (aecus is also remarkable as the first writer 
mentioned in Roman literature His speech against pieace with 
Pyrrhus n as the first that was transmitted to writing, and thereby 
laid the foundation of prose composition He was th( author of a 
collection of aphorisms m verse mentioned bv Cicero (of which a 
few fiagmenta remain), and of a legal work entitled De Vsurpa- 
Uonihwi It IS verv likely ilso that he was concerned in the 
drawing up of the T c<^is AcUones published by Flavius The 
famous dictum “ E\ cry m in is the architect of his own fortune ’ 
IS attributed to him He also interested himself m grammatical 
questions, distinguished the two sounds R. and b in writing, and 
did away with the letter L 

( Mommsens ippt ndix to his /(’owcoi //15/on' (vol 1) treatises 
by \V bichcrt (i«6i) ami F D Cerlach (1872), dealing especially 
with tlic ccnsoiship ol Cliiidiub 

4 Cl AUDIOS, Puunus, surnamed Pulcher, son of (3) He 
was the first of the gens who bore this surname In 249 he was 
consul and appointed to the command of the fleet m the first 
Punic War Insteid of continuing the siege of Lilybuum, he 
de( icled to attack the Carthaginians in the harhoui of Drepanum, 
uid wis eomplettly defe itecl Ihe disaster was commonly 
attributed to Claudius’s treatment of the sacred chickens, which 
refused to eat before the battle “ let them drink then,’ said 
the consul, and ordered them to be thrown mto the sea Having 
been recalled and ordered to appoint a dictator, ht gave anotlu r 
instance of his high-h indcclntss by nommiting a subordinate 
official, M C laudius Cilicm, but the nomination was at once o\ er- 
nilcd Claudius himself was accused of high treason and heavily 
finid lie must have died before 246, in which year his sister 
( laudia was fined for publicly expressing a wish that her brother 
Publius could rise from the gra\c to lose a second fleet and 
tlicrcby diminish the numbei o^ the people It is supposed that 
he committed suicidi 

Liv\ } pxt 19 J’ol\buis 1 4<) ticeio, De Divinatione, 1 16, 
11 8 \ ale nils Maximus i 4, mu i 

5 Cl AUDiub, Appius, surnamed Puli her, Roman statesman 
and author He served under his brother-in-law 1 utullus in Asia 
(72 Bc) and was commissioned to deliver the ultimatum to 
1 igrants, which gave him tlie choice of war with Rome or the 
surrender of Mithradates in S7 he was praetor, m 56 pro- 
praetor in bardinia and in s;4 consul with L Domitius Aheno- 
barbus Through the intervention of Pompev, he became 
reconciled to Cicero, who had been great 1 ) offended Ijccause 
Claudius had indirectly opposed his return Irom exile In this 
and certain other transactions Claudius seems to h tv c acted from 
avaricious motives,— a result of his eaily poverty In 53 he 
entered upon the goternorship of Cilicia, in whuh capacity 
he seems to have been rapacious ind tyriunical During this 
period he carried on a correspondence with Cictro, whose letttrs 
to him form the third book of the Epuiolae ad Familiares 
C laudius resented the appointment of ( icero as lus successor, 
avoided meeting him, and even issued orders after his arnval 
m the province On his return to Rome C laudius was impeached 
by P Corntluis Dolalxlla on the ground of having violated the 
sovereign rights of the people This led him to make advances to 
C icero, since it was necessary to obtain witnesses in his favour 
from his old province He was acquitted, and a charge of 
bribery against him also proved unsuccessful In he was 
censor, and expelled many of the members of the senate, amongst 
them the histonan ballust on the ground of immorality His 
connexion with Pompey brought upon him the enmity of Caesar, 
at whose march on Rome he fled from Italy Having been 
appointed by Pompey to the command in Greece, m obedience to 
an ambiguous oracle he crossed over to Euboea, where he died 
about 48, before the battle of Pharsalus Claudius was of a 
distinctly religious turn of mind, as is shown by the interest he 
took in sacred buildings (the temple at Eleusis, the sanctuary of 
Araphiaraus at Oropus) He wrote a work on augury, the first 
book of which he dedicated to Cicero He was also extremely 


superstitious, and believed in invocations of the dead Cicero had 
a high opinion of his intellectual powers, and considered him a 
great orator (see Orelli, Onotmsttcon Tulltanum) 

A full account of all tlie Clduclii will be found m Pauly- \\ issowa't. 
Jiealtniyilopaiii, der dasst^then dltcrtun ';wts<tcttscha/t, lu 2 (iSyy) 

CLAUDIUS, MARCUS AURELIUS, surnamed Gothicus, 
Roman emperor ad 268-270, belonged to an obscure Illyrian 
family On account ol his military ability he was placed in 
command of an army by Deems , and Valerian appointed him 
general on the Illyrian frontier, and ruler of the provinces of the 
lower Danube During the reign of Gilheims, he was called to 
Italy m order to crush Aureolus , and on the death of the 
emperor (268) he was chosen as his successor, in accordance, 
It wa^ said, with his express desire Shortly after his accession 
he routed the Alamanni on the Lacus Benacus (some doubt is 
thrown upon this) , m 269 a great victory over the Goths at 
Naissus in Moesiq gamed him the title of Gothicus In the 
following year ht died of the plague at birmium, in his hfty- 
sixth year He enjoyed great popularity, and appears to have 
been a man of ability and character 

Ills life was written by Inbcllius PoUio, one of the Scriptotcs 
Histonat ste also Zosiinus 1 jo 43, the hi tones of Ih 

Bernhardt and H Schiller, and sjx cul disscitations by \ Diinckcr 
on tlie life of Claudius (1868) and the defeat ot tlu “M im inni ( 1 nnakn 
df': Vefetns ftir n I'iiauiscko ^ lUrtuviskitnde 1870) J loiiio, D( 
Claudio hothuo (iqoo) , Pauly Wissow i, Realemydopad’e, 11 
2458 ff (Hcnz() 

CLAUDIUS, MATTHIAS (1740-iSis), Geiman poet, other- 
wise known by the iiom di pluuu of Asmis, was bom on the 15th 
of August 1740 at Rcmfcld, near Lubcck, and studied at Jtna 
He spent the greater part of his life in the little town of Wando- 
beck, near Hamburg, where he earned his first hteraiy leputation 
by editing from 1 7 7 1 to 1 7 7 5, a newsp iper called the W andsbccker 
Bnte {WaTid<;bech m w’hich he published a large 

number of prose essays and poems They were written in pure 
and simple German, and appealed to the popuLir taste , in many 
there was a vein of extravagant humour or even burlesque, 
while others were full of quit t meditation and solemn sentiment 
In his later days, perhaps through the influence of Klopstock, 
with whom he had formed an intimate acquaintance Claudius 
became strongly pietistic, and the gravtr side of his nature 
showed itself In 1814 he removed to Hamburg, to the house 
of his son-in-law, the publisher hnedneh Christoph Perthes 
where he died on the 21st of January 1815 
tPudiuss collected works wcic published under tlu title ol 
■lewffi omnta sua skuiu hortati':, odtr Samiluhi Withe dis II awi/i 
fx'Aer 7 /o/e« (S vols , 1775 1812 1 ph edition 1)> C Ivecbth, 2 v t)l^ , 

1002) His biogiaphv li is been unttm by V ilhclrn Heibst (4th cd 
187S) See also M S( hneidereit, -A/ Cl(UidiH!>, seme W'lltansthaunn^ 
mid Lehensweisheit (1898) 

CLAUSEL (more correctly Clau/el), BERTRAND, Count 
(1772-1842), marshal of France, was bom at Mirepoix (A.riegc) 
on the i2th of December 1772, and served in the first campaign 
of the Fremh Revolutionary Wars as one of the volunteers of 
1791 In June 179=), hiving distinguished himself npeatedlv 
in the war on the noithcm frontier (1792-1793) and the fighting 
m the eastern Pyrenees (1793-1794), ( luistl was made i general 
of brigade In this rank he served in Italy m 1798 and 1799, 
and in the disastrous t impugn of the latter year he won great 
distinvtion at the battles of tlie ircbbia and of Novi In 1802 
he serv eel in the expedition to S Domingo He became a gential 
of division m December 1802, and after his return to 1 ranee he 
was m almost continuous military employment there until m 
1806 he was sent to the army of Naples Soon after this Napoleon 
made him a grand oflieer of the Legion of Honour In 1808-1809 
he was with Marmont m Dalmatia, and at the close of 1809 he 
was appointed to a command m the army of Portugal under 
Massena 

Clausel took part in the Peninsular campaigns of 1810 and 181 1 , 
including the Torres Vedras campaign, and under Marmont he 
did excellent service in rc-cstablishing the discipline, efficiencv 
and mobility of the army, which had suffered severely m the 
retreat from Torres Vedras In the Salamanca campaign (1812) 
the result of Clausel s work was shown in the marching powers 
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of the h’rcnch, and at the battle of Salamanca, ( lausel, who had 
succeeded to the command on Marmont being woumled, and had 
himself leceued a severe wound, drew off his army with the 
greatest skill, the retreat on Burgos being conducted b> him in 
such a way that the pursuers failed to make the slightest impres- 
sion, and had themselves in the end to letiie from the siege of 
Buigos (1812) Burly in 1815 (lausel was made tommarider 
of the \nny of the North m Spam, but he was unable to avert 
the gieat disaster of Vittoria Undei the supreme command of 
Soult he served through the rest of the PeninsuUr War with 
unvarying distinction On the first restoration in 1814 lu 
submitted unwilhngl> to the Bourbons, and when Napoleon 
returned to 1 * ranee, he hastened to join him Dunng the 
Hundred Da\s lie was m command of an xrmv defending the 
l^yienean frontier fiven after Waterloo he long refused to 
re( ogm/e the restored government, and he escaped to America, 
being condemned to death in absence He took the first oppor- 
tunilv of returning to aid the Liberals m I'laiKC (1820), sat in 
the chamber of deputies from 1827 to 1830, end after the levolu- 
tion of 18 p was at once given a military command At the head 
of the army of Algiers, Cl lusel mxde a successful campaign, 
but lit was soon recalled b> the home government, which desired 
to avoid compile itions m Algeru At the same lime he wxs 
inatle a marslial of b ranee (February 1831) bor some four 
years thereafter he urged his \lgenan policy upon the ehamber 
of deputies, uul hnallv in 1853 w is reippointed eommandei-m- 
thitf But after several victories, including the taking of 
]\Iasc II i m iS,t; the niaishal met with a sev'tre repulse at 
Const uitine 111 18,0 A change of government in brance was 
prim inly rcspoiisihle for the failure, but public opinion attributed 
it to ( lausel, who was recalled m Feliruarv 1837 He theieupon 
KtiKd Irom active service ind, after vigorously defending lus 
conduct befoie the deputies, he c cased to txke part in public 
affiirs He lived m complete retirement up to his death at 
bc( ouriK u (Ciaronne) cm the 21st of Aptil 1S42 

CLAUSEN, GEORGE (,1832 ), English painter, was bom 

m 1 onden the son ol a decor itive artist He attended the design 
classes at the South Kensington schools from 1867-1873 with 
gieat success He then worked in the studio of Ldwiri Long, 
R A , and subsccjucntlv in Bins under Bouguereau and Robert- 
bleui) He became one of the foremost modem painters of 
landsexpe and of peasint htc mriueneed to a cert iin extent 
bv the impiessionists with whom he sh ued the view that light 
is tlie n ill subject of Ixndsc ape ait His pu lures exeel in rencier- 
mg llie ij)])eirvnet of things under ficeking outdemr junhghl 
01 m the shulv shclui of a barn or sLihie His (»iil at the 
(j ite ’ was aecjuired for the nation by tlu Chantrey Irustecs and 
IS now at the N itiunal Cillery of Ihitish Art (late Cidllerv) 
He w vs elected issociite of the Roy a' Aiademv in i8c^5, and as 
jMofessor of painting give a memorable senes of lectures to the 
Students ol the schools,— jmhlished as S/v Ltciure^ on Puinlin^ 
(1904) and dims and Ideuh in iri (ic;o6) 

CLAUSEWITZ, KARL VON (1780-1831), Prussian general and 
militiry writer, was bom it Burg, near M igdebuig, cm the ist ol 
june 1780 His family, onginaUv Bolish had settled in Germ in\ 
at the end of the jnevious eenturv b ntenng the aimv in 17«J2, 
he hrsl siw service m the Rhine campugns of 17113-171)4, 
leeeivmg his commission at the siege of Mainz (Jn his return to 
garrison dutv he set to work so zealously to remedy the defects 
in his education caused by his father’s poverty, that m 1801 he 
was admitted to the Berlin \oademv for \oung officers, then 
diiected bv Schirnhorst Scharnhorst, attraetecl bv his pupils 
industry and force of character, paid special attention to his 
tr lining, and jirofoundly influenced the development of lus mind 
In 1803, on Scharnhorst’s ic commendation, Clausewitz was made 
“ adjutant ” (aidc-dc-camp) to Prinec August, and he served in 
this capacity in the campaign of Jena (1806), being captured 
along with the prince by the French at Prenzlau A prisoner m 
France and Switzerland for the next two years, he returned 
to Prussia m 1809 , and for the next three years, as a depart- 
mental chief in the ministry of war, as a teacher m the 
military school, and as military instructor to the crown prince. 


he assisted Scharnhorst in the famous reorgan i/ation of the 
Piuisiaii army In 1810 he married the countess Marie von 
Bruhl 

On the outhicak of the Russian war m 1812 Llausewitz like 
many other Prussian offietrs took seiwice with lus country s 
nominal enemy Ihis step he justilied m a memorial, published 
tor the first time in the Leben (jnetsenans, by Pert? (Jierlin 1 86()) 
At fir‘=t adjutant to (jtneral Phull, who had himself been a 
Prussian officer, he served later under Pahlcn at Witepsk and 
Smolensk, and from the final Russian position at Kaluga Ic 
was sent to the armv of Wittgenstein It was Clausewitz who 
negotiated the convention of lauroggtn, which sepanted the 
cause of Vorck s Prussians from that of the brench, aijd began 
the War of liberation (set ^oKCk vo\ W’^artexbl ko also 
Blumenthal s Ihe Koiweniiun von J ainoi^c^en Berlin, igoi ) As a 
Russian officer he superintended the foi maiion of the Landuehr of 
east Prussia (see Sit in, Bakox vom) and in the campaign of 
181 3 served is chief of staff to ( ount \\ allmoden He conducted 
the fight at (lohrdc, and after the armistice with Gneisenau’s 
permission published an aecountof the c ampaignlHcrbe/i/sicg 
/6’fj bis znm affensUllsiand, J>eip7ig, 1813) Ihis work was 
long attiibuted to (jntiscnau himself A'^ter the peace of 1814 
( lausewitz It cntcifd the Prussian servKC and m the Waterloo 
campaignwas present at I ignvand W^av re as General rhitlmann’s 
chief of staff ihis post he retained till 1818, when he was pro- 
moted major-general and appointed director of the Ul^nnetne 
Knigs<:(hule Here he remained till in 1830 he was mule c hief of 
the 3rd '\rtillerv Inspection at Breslau Next tear he liecamc 
chief of staff to bield-marshal (ineiscnau, who commanded an 
armv ot obsen ation on the Polish frontier After the dissolution 
of this armv ( lauscwitz returned to his artillerv duties, but on 
the 18th of November 1831 he died at Breslau of cholera which 
hid prov'cd fatal to his chiel ilso and a little previouslv to hia 
old Russian commander Diehitsch on the other side of the 
frontier 

His collected works were edited and published bv his widow 
who was iided by some offu ers, personal friends of the general in 
her task Of the Un volumes o* Utnterlas'^erie B erke uber hrteii 
utui Krtep,fuhrung (Berlin, 1S32 1837 later edition rilled 
C lausat'ilz's (,esa>ntnte Wtih Berlin 1874) the first three 
eontiin (husewit/s masterpiece lorn Krie^e an exposition 
of the philosophv of war which is absolutelv unrivalled He 
produced no “svstem’ of stritegy, and his critics slvlcil his 
work* negative ’and asked Qu'a Utl jonde i What hi had 
‘ lounded was ih it modem sir it» gv which bv its hold on tin 
Prussi in mind earned the Pnissian arms to vKiorv m i8(b xnd 
1870 over the svstemitic sti xtcgists Knsmamr md B iz line 
and his philosojihv of war bee ime not onlv in (lermanv but in 
manv other eouiitucs the essential bisis of ill serious studv ot 
the art of war Ihe bnghsh and 1 lench translations ((irdiim 
(hi H ar, I ondon 1873 Ncuens / a Gncrrc, Pans i84c>-i8;2 o’ 
\ itrv I heone dt la grande guerre Pirk 189c)), with the German 
original, place the work it the disposil of students of mo t 
nationalities Ihc remaining volumes deal with miht irv 
historv vol 4, the Pah in campaign of 171)6-97 voK 3 and 6, 
the campaign of i7c)c) m Switzc.rlind and Italy , vol 7 the wars 
ot 1812 1S13 to the armistice and 1814 vol 8, the W lUilou 
(.ampugn . vols 9 and 10, papers on the campugns of (,usta\us 
\dolphus, rurenne, I uxernburg Munmeh, Jobn ''obieski 
bredc ru k the (iicat, berdinand of Rrunsw ick Nc He also wrote 
Vher das leben utui den Charakier joti Stbanrliot sf (printed m 
Rankes Historic h-poUtisi hi r Zalsihrift 18^2) \ noanusenpi 

on the catastrophe of 1806 long remained unpublished It w as 
used bv V Hopfner m lus historv ot that war and eventualK 
published bv the Gn at General St iff in 1S88 (brench ir nslation 
1903) letters from Clausewitz to his wife were published m 
Zeftiihrift fur preiissische Landcskunde His n imc is borne 
b\' the 28th Field \rtillerv regiment of the German army 

Sec Schwartz, / eben des General von C lamt-ttnlz und der Ftau 
Mane von Clausewitz \oU Berlin 1877) von Mctrhc mil>, Aar/ 
von Claustuilz (BciUn, 1875), also Memoir in illgeweiiit ditrtscht 
Btographte Bernhardi, Leben di'. Generals Clanseuttz (lOth 

Supplement, Mtltlar H oclienblaU, 187S) 
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CLAUSIUS, RUDOLF JULIUS EMMANUEL (l» 22 -iSSS), 

German physicist, was born on the 2nd of January 1822 at 
Koslin, m Pomerania ^fter attending the Gymnasium at 
Stettin, he studied at Berlin University from 1840 to 1844 In 
1848 he took his degree at Halle, and in 1850 was appointed 
professor of physics m the royal artillery and engineering school at 
Berlin I ate in the same year he delivered his inaugural lecture 
as Pnvatdocent in the university In 18155 he became an ordinary 
professor at Zurich Polytechnic, accepting at the same time 
a professorship in the university of Zurich In 1867 he moved 
to Wurzburg as professor of phvsics, and two years later was 
appointed to the same chair at Bonn, where he died on the 24th of 
August 1888 During the Franco-Gtrman War he was at the 
head of an ambulance corps composed of Bonn students, and 
received the Iron Cross for the services he rendered at Vionville 
and Gravelotte The work of Clausius, who was a mathematical 
rather than an experimental physicist, was concerned with many 
of the most abstruse problems of molecular phvsics By his 
restatement of Carnot’s piinciple he put the theory of heat i n a 
truer and sounder basis, and he deserves the credit of having 
made thermodynamics a science , he enunciated the second law, 
in a paper contributed to the Berlin Academy in 1850, in the well- 
known form, “ Heat cannot of itself pass from a colder to a hotter 
body ” His results he applied to an exhaustive development of 
the theory of the steam-engine, la> ing stress in particular on the 
conception of entrop\ The kinetic theory of gases owes much to 
his labours, ( lerk Maxwell calling him its principal founder It 
was he who raised it, on the basis of the dynamical theory of heat, 
to the level of a theory, and he carried out many numerical 
determinations in connexion with it, e g of the mean free path of 
a molecule To Clausius also was due an important advance in 
the theory of electrolysis, and he put forward the idea that 
molecules m electrolytes are continually interchanging atoms, the 
electric force not causing, but merely directing, the mterrhange 
This view found little favour until 1887, when it was taken up by 
S A Arrhenius, who made it the basis of the theory of electrolytic 
dissociation In addition to many scientific papers he wrote 
D/c PotenttaljunkHon und das Potential, 1864 and Abhandlungen 
uber die mechanitche Warmetheone, 1864-1867 

GLAUSTHAL, or Kiausth\i, a town of Germany, m the 
Prussian Harz, lying on a bleak plateau, i860 ft ibove sea-lcvcl, 
50 m by rail W S W of Halberstadt Pop (1005) 8565 
Clausthal is the chief mining town of the Upper Harz Mountains, 
and practically forms one town with Zellerfeld, which is separated 
from It by a small stream, the /cUbcch The streets are broad, 
opportunity for improvement having been gi\tn by fires m 1844 
and 1854, the houses are mostly of wood Iherc are an 
hvangclical and a Roman Catholic church, and a gymnasium 
Clausthal has a famous mining college with a mmeralogical 
museum, and a disused mint Its c hicf mines are silver and lead, 
but It also smelts copper and a little gold I our or five sanatoria 
are in the neighbourhood The museum of the Upper Harz is at 
Zellerfeld 

Clausthal was founded about the middle of the 12th century 
in consequence probably of the erection of a Benedictine monas- 
tery (closed in 1431), remains of which still exist in Zellerfeld 
\t the beginning of the i6th century the dukes of Brunswick 
made a new settlement here, and under their directions the 
mining, which had been begun by the monks, was carried on 
more energetically Ihe first church was built at Clausthal m 
1570 In 1864 the control of the mines passed into the hands of 
the state 

CLAVECIN, the French for clavisymbal or harpsichord 
((ler Clavtcymbel of Dockenklavier), an abbreviation of the 
Flemish clavtsinbal and Ital clavtctmbalo , a keyboard musical 
instrument in which the strings were plucked by means of a 
plectrum consisting of a quill mounted upon a jack 

Ste Pianoforte Harisichord 

CLAVICEMBALO or Gravicfmbalo (from Lat clavts, key, 
and eywifl/ww, cymbal, Eng clavicymbal, clavisymbal, Flemish, 
clavtsinbal , Span clavtsmbanos), a keyboard musical instru- 
ment with strings plucked by means of small quill or leather 


plectra “ Cymbal ” (Gr Kv/xfiaXou, from xviijdyf, a hollow 
vessel) was the old European term for the dulcimer, and hence 
Its place in the formation of the word 

bee Pianoforte , Spinft , Vircinai 

CLAVICHORD, or Clarichord (Fr mantcorde , Ger Clavi- 
chord , Ital manicordo , Span manicordio ^), a medieval stringed 
keyboard instrument, a forerunner of the pianoforte (</ v ), its 
strings being set in vibration by a blow from a brass tangent 
instead of a hammer as m the modern instrument Ihe clavi- 
chord, derived from the dulcimer by the addition of a keyboard, 
consisted of a rectangular case, with or without legs, often very 
elaboritcly ornamented with paintings and gilding Ihe earliest 
instruments were small and portable, being placed upon a table 
or stand The strings, of finely drawn brass, steel or iron wire, 
were stretched almost parallel with the keyboard over the 
narrow belly or soundboard resting on the soundboard bridges, 
often three m number, and wound as m the piano round wnst 
or tuning pins set in a block at the right-hand side of the sound- 
Ixiard and attached at the other end to hitch pins The bridges 
served to direct the course of the strings and to conduct the 
sound waves to the soundboard The scaling, or division of 
the strings determining their vibrating length, was effected by the 
position of the tangents Ihese tangents, small wedge-shaped 
blades of brass, beaten out at the top, were inserted in the end 
of the arm of the keys As the latter were depressed by the 
fingers the tangents rose to strike the strings and stop them 
at the proper length from the belly-bridge Thus the string wis 
set in vibration between the point of impact and the belly-bridge 
just as long as the key was pressed down The key being 
released, the vibrations were instantly stopped by a list of cloth 
acting as damper and interwoven among the strings b( hind the 
line of the tangents 

There were two kinds of clavichords — tin fretted or gebunden 
and the fret-free or 1 he term ‘ fretted ” was applied 

to those cUvichords which, instead of being provided with a 
string or set of strings in unison for each note, had one set of 
strings acting for three or four notes, the arms of the keys being 
twisted in order to bring the contact of the tangent into the 
acoustically correct position under the string The “ fret-free ’ 
were chromatically - scaled instruments Ihe first bund-frei 
clavichord is attributed to Daniel halier of Crailshcim in Saxony 
about 1720 This important change m construction increased 
the size of the instrument, each pair of unison strings requiring 
a key and tangent of its own, and led to the mtroduc tion of the 
system of tuning by equal temperament upheld by [ S Bach 
Clavichords were made with pcclals - 

Ihe tone of the clavichord, extremel) sweet and delicate, 
was characterized by a tremulous hesitancv, which formed its 
great charm while rendering it suitable onlv for the private 
music room or study Between 188 5 and i8cj3 renewed attention 
was drawn to the mstrument by A J Hipkins s lectures and 
recitals on keyboard instruments in I ondon, Oxford and Cam- 
bridge , and Arnold Dolmetsch reintroduced the art of making 
clavichords in 1894 (K S ) 

CLAVICYTHERIUM, a name usually applied to an upright 
spinet (q v ), the soundboard and strings of which were vertical 
instead of horizontal, being thus perpendicular to the kc y board , 
but It would seem that the clavicythcnum proper is distinct 
from the upright spinet in that its strings are placed horizontallv 
In the early clavicythenum there was, as in the spinet, only one 
string (of gut) to eai h key, set in vibration by means of a small 
quill or leather plectrum mounted on a jack which acted as m 
the spinet and harpsichord {q v ) The clavicythenum or keyed 

^ The words clavtcorde clavitordo and ilavuordw, rcspLctivclv 
French, Itali ui and Spanish, were applied to a difftn nt tv pc of 
instrument, the spinet {q t ) 

Sec Sibtistian Virdung, Mttsica gelutscht nnd auszgezogen (Basel, 
1511) (facsimile reprint Berlin, 1882, edited by R Eitner) , J 
Vcrschucre Reynvaan, Musijkaal Kunst Woordenbotk (Amsterdam, 
1795) (a very scarce book, of which the British Museum does not 
possess a copy) Jacob Adlung, Mustca Mechanica Organoedt 
(Berlin, 1768), vol 11 pp 1 58 9 \ J Hipkins, The History of the 

Pianoforte (London, 1896), pp 61 and 62 
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cvthera or cetra, names which in the 14th and 15th centuries 
had been applied somewhat indiscriminatelv to instruments 
having strings stretched over a soundboard and plucked b) 
fingers or plectrum, was probably of Italian ^ or possibly of south 
(lerman origin Sebastun Virdung,^ writing early in the i6th 
century, describes the tlavicytherium as a new invention, having 
gut strings, and gives an illustration of it (See Pianokiutf ) A 
t ertain amount of uncertamtv exists as to its exact construction, 
due to the extreme ruity of unrestored specimens extant, and to 
the ilmobt total absence of trustwoithv practical inform ition 
In a unuiue specimen with two keyboards d cting from the i6th 
or 17th century, which is m the collection of liuon Alexandre 
Kraus,'* what appear to be vibrating strings stutclied over a 
soundboard perpendu ular to the kcyboaid aie in reality the 
wires forming part of the mee hamsm of the action 1 he arrange- 
ment of tins mechanism is the distinctive feature of the chvi- 
cvthcuum, for the wires, unlike the strings of the upright spinet, 
increase in length from lejt to so that the upright harp- 

shaped beck has its higher side ovei the treble of the keyboard 
instead of over the bass The vibrating strings of the cKvi- 
cy thcrium m the Kraus Museum are stretched liori/onhilly o\er 
two kinds of psalteries fixed one over the other llie first, 
serving for the lower register, is of the well-known trape/oid 
shape and lies over the kev boards , it has wire strings m 
pairs of unisons corresponding to the 15 low'est keys Ihe 
second psalterv resembles the kanoun of the Arabs, and has 
-^6 strings m courses of y unisons corresponding to the next 12 
kecs, and 88 very thin stiings in courses of completing the 
49 kevs , the compass thus lus a range of four octucs from 
C to C Ihe quills of the jacks belonging to the two kev hoards 
are of different length and thickness Ihe jacks, which work 
as in the spinet, are attached to the perpendicular wires, disposed 
m two parallel rows one for each keyboard 

There is a very fine specimen of the so-called clavicvthenum 
(upright spine t) in the Donaldson museum of the Roval ( ollcge 
of Music, London, acquired from the Correr collection at Venice 
m 1881; * Ihe instrument is undated, but A J llipkms '* placed 
It early m the 16th or e\ e n at the end of the 1 5th century 1 here 
IS (jcrman wanting on the inside of the back referring to some 
agreement at Ulm Ihe case is of pine-wood ind the natural 
key s of box-wood 1 he jacks hav e the carlv steel S[)rings and in 
18S15 traces were found in the instrument of original brass 
pleetra, all of which point to a very uirly date 

A learned Italian, Nieolo \ iecnlino,'’liv ing in the i6th century, 
(lcs( nhts an anhtre/iihalo of his own mvc ntion, at which the per- 
former had to stand, having four rows of key s designed to obtain 
a complete mcsotonic pure third tuning This was an attempt to 
reintroduce the ancient Circek musical sy stem This instrument 
was probalily an upright harpsichord or clav icemhalo 

lor the liistoiv of tlu f 1 1\ icvtheiuim consult icd as ifortinnmr 
ol tlu pi uiofoite stt PiexoioKir (K S) 

CLAVIE, BURNING THE, an ancient Scottish custom still 
observed at Burghead, a fishing village on the Morav Tilth 
near Torres The “ clavie ” is a bonfire of easks split in two 
lighted on the 12th of January, corresponding to the New \ ear 
of the old calendar One of these casks is joined together again 
by a huge nail (Lat clai'iis hence the term) It is then filled 
with tar, lighted and earned flaming round the village and 
finally up to a headland upon which stands the rums of a Roman 
altar, locally called ‘ the Douio ” It here forms the nucleus 
of the bonfire, which is built up of split c isks \\ hen the burning 
tar-barrd falls in pieces, the people scramble to get a lightcel 
* Mtrsenne, Harmonie iiiitieiscllc (Pans lO^O), p in, calls the 
clav icythcnum une nouvcllc tonne <1 < piiv tte dont on use tn 

Italic, and stalls that the action of the jacks and levels is paiallel 
ftoin back to fiont 

Musk a f^ctutsdit und au'izt,tzi>i,cu (Biscl, 1511) 

** S(c ‘Une Ihdce unujiic du Musec Kraus de llorence ’ m 
Ajinales de I alliame siteniijiqiie unnetscllc (Pans, 1007) 

■* See illusliation by William Gihh in \ J Hipkms s Mttsual 
In'^trumeuts, Hi'storic, Hare and Ihiunu (18S8) 

® Hi^tor\ of tin ^o\ cllo s AIumi Pnnui'., \o 5- (i^'oO), 

P 75 

“ L 4 ntti a Mustca ndotta alia moderna prattu a (Rome , i s')*!) 


piece with which to kindle the New Year’s fire on their cott ige 
hearth Ihe charcoal of the clavie is collected and is put in 
pieces up the cottage chimnevs, to keep spirits and witches from 
coming down 

CLAVI&RE, l^TIENNE (173S-1793), Trench financier and poli- 
tician, was a native of Geneva As one of the democratic Icaik rs 
there he was obliged m 1782 to t.ikc refuge m Lngland, ujimi 
the armed interference of France, Sardinia and Berne in favour 
of the aristocratic partv Ihere he met other Swiss, among 
them Marat and Ctienne Dumont, hut their sihcmts for a new 
Geneva m Ireland —whieh the government favoured — were 
given up when Nccker tame to power in France, and ( lavicre, 
with most of his comrades went to Pans 1 here in 1789 he and 
Dumont allied themselves with Mirabcau, secretly collaborating 
for him on the Courrter de Proi<e?ut and also m preparing 
the speeches which Miraheau delivered as his own It was 
mainly bv his use of Cliviero that Miriheau sustained his 
reputation as a financier But f lavicre also published some 
pamphlets under his own name, and threnigh these and his 
friendship with | P Bnssot, whom he had met m I ondon, he 
loeeame minister of finane e in the Girondist ministrv , freim 
March to the 12th of June 1792 After the loth of August he 
w.as again giv en charge of the finances m the provisional cxecutiv'e 
council, though with but indifferent success He shared m the 
fall of the Girondists, was arrested on the 2nd of June 179^, 
hut somehow was left in prison until the 8th of December, when, 
on receiving notice that he was to appear on the next day before 
the Revolutionary Iiibunal, he committed suicide 

CLAVIJO, RUY GONZALEZ DE (d 1412), Spanish traveller 
of the 15th centurv , whose narrative is the first important one 
of its kind (ontrihuted to Spanish literature, was a nalivi of 
Madrid, and belonged to a familv of some antiquitv and position 
On the return of the ambassadors Pelavo de Sotomavor and 
Hcrnan Sanchez de Pala/iielos from the court of I imur Henry 
III of (astille determined to send another embassy to the new 
lord of Western Asia and for this purpose he selected Clavijo, 
Gomez de Salazar (who liud on the outward journev) and a 
master of theology named Trav \lonzo Paez dc Santa Maria 
Ihcv sailed from St Marv Port near ( adiz on the 22nd of May 
1403 touched at the Balearic Isles Gaeta and Rhodes, spent 
some time at Constantinople sailed along the southern coast of 
the Black Sea to Irehizond, and proicceled inland hv Frzerum 
the Ararat region Tabriz Sultanuh Teheran and Meshed 
to Samarkand, where ihev were well received hv the conqueror 
Their return was at last accomplished in part after Timurs 
death, and with countless difficulties and dangers, and they 
landed m Spam on the ist of March 1406 Clavijo proceeded 
at once to the court, at that time m Vleala de Ilenares and 
served as chamberlain till the kings death (m the spring of 
1406-1407) he then returned to Madrid and lived there in 
opulence till his own death on the 2nd of April 1412 He was 
buried m the chapel of the monastery of St Francis, which he 
had rebuilt at great expense 

lluic an tveo k idni^ MSS of Cla\ ijo s nai i itiv c — (al I ondon 
British Mnsmm Addition il Mss 10O13 loK i, n i-s, \ ( 1 ) 

M idrid, N' itional Libraiv , <>218 and two old editions of tlu ongmal 
Spanish — (i) bv Goni, do \.ii,ot< dc Molma (Seville, 1582!, (2) b\ 
\ntonio cU S mcha (M idnd, 1 7CS2), both ha\ ing the misk iding titles 
appan ntlv iiiNcntcd liy Molma, ol Histonu dd ^>an raoh i/aii and 
I tda \ hazanas del gran J atnoilnn (the litter at the bcginnintj of tlu 
t<xt itself) abitUi subtitle is added viz Ilnietaito 1 enaiiacion 
dll viage 1 fclaiion de la enibaxada qnt Rnx Oon~alez de Claxijo 
It hizo Both editors, and csjKciilly Smclia, sujijih gmcril e\ 
planatorv dissi rtalions Tlu Sj-) inish tt xl has ako been pubhshed, 
with a Russian translation, m col \\\ni (j>p 1 15^) of tlu I'lihh 
talioHS of the Russian hnptruil -liaihmx of Si ten cs (Sc'-fi » of 
Russian Languagt , Ac ) edited by I 1 Srezntiski (1881) \n 
English version, by Sir tknunls Matkh im was issued by tlu H ikliijt 
Society m 1859 (Vat rat le of the / niba'>s\ of R G di Claiijo 
to tht Court of Tiniour) The idt ntification ol i gn it minibei of 
the pi lets mentioned bv Clavijo is a matter of considerable ehtheiihv, 
anti has gi\tn use to some discussion, (sic Khanikof s list in (lOt) 
gtahhual Magazine (1874), and Srcznciskis -inuotatid Indt\ in 
tlu Russi in edition of 1881) \ short ucount of ClavijOs htc is 

giMii b\ \l\ariz\ B una m the (6 Madrid, \o,\ i\ Sn vl o 
C R Bcazkv, Datva of Modern Ge\rabh\, in jjz ^e. 
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CLAVIJO Y FAJARDO, JOSfi (1730-1806), Spanish publicist, 
was bom at Lan/arotc (Canaiy Islands) in 1730 He settled 
in Mvdnd, became editor of kl Pemador, and by his campaign 
agtinst the puhlu performance of autos sacrainentales secured 
their piohibilion m 1765 In 1770 he was appointed director 
of the royal thi itrts, a post which he resigned m order to take 
up th( editorship of the Mercuno htstcnco y poltltco de Madrid 
at the time of his death in 1806 he was secretary to the Cabinet 
of Natural History lie had in abundance the courage, per- 
severance and gift of pungent expression which form the equip- 
ment of the aggressive journalist, but his work would long since 
have been forgotten were it not that it put an end to a peculiarly 
national form of dramatic exposition, and that his love affair 
with one of Bcaiinmn hais’ sisters suggested the theme of Goethe’s 
first publication, Clavtgo 

CLAY, CASSIUS MARCELLUS (1810-1903), American poli- 
tician, was born in Madison county, Kentucky, on the 19th of 
October i8io He was the son of tireen Clav (1757-1826), a 
Kentucky soldur of the war of 1812 and a relative of Henry 
Cl tv He was ediKated at Centre ( ollege, Danville, Kentucky, 
and It \ale, where he graduated in 18^2 Influenced to some 
extent bv William I lovd Ciarnson, he lictamc an advenate of the 
abolition of slavery, and on his return to his native state, at the 
risk of social and political ostracism, he gave utterance to his 
belief He studied law, but instead of practising devoted 
himself to a politic tl nretr In 1835, 1837 and 1840 he wis 
elected as a Whig to the Kentucky legi lature, where he advocated 
a system of gratlual emancipation, and secured the establishment 
ot a public school system, and v much-needed nforrn in the jurv 
system In 18 ji he wts defeated on ai count of bis abolition 
views In 18 he delivered campaign speeches for Htnrv Cliy 
throughout the North In 1845 he estiblisbed, at Lexington, 
Kentucky, an anti-slaverv publii itum known as The True 
American, but in the stme vear his olhcc md press were wrecked 
by a mob, and he removed the publication office to ( iminnati, 
Gino During this and the earlier period of his career his zeal ami 
hot temper involved him in niimi rous personal encountc rs md 
several duels, in all of which he bore himself with a reikicss 
bravery In the Mexuan War he served as a e.iptun of a 
Kentucky company of militiii, md was taken prisoner, while 
reconnoitring, during General Scott s advance on the ( itv 01 
Mexico He left the Whig pirtv in 1850, ind as an anti-slaverv 
candidate for gov'erneir of Kentuckv polled 5000 votes In 1856 
he joined the Republic m party, md wielded consieierable 
inffuence as a Southern represcnbitivc in its councils In i860 
he was a leading candid ite for the v icc-presiclential nomination 
In 1861 he was sent by President I ineoln as minister to Russia , 
in 1862 he returned to America to aeeept a commission as major- 
general of volunteers, but m March 1863 was reappointed to his 
former post at St Petersburg, where he remained until 1869 
Disapproving of the Republican policy of reconstruction, he left 
the party, and in 1872 was one of the oigani/ers of the I iberal- 
Republuan revolt, and was largely instrumental in securing the 
nomination of Horice Greeley for the presidency In the 
political campaigns of 1876 md 1880 he supported the Democratic 
eandidate, but rejoined the Republican party in the campaign of 
1884 He died at Whitehall, Kentucky, on the 22nd of Julv 

1903 

Sne his autobio^raphv fhe Life, Memoirs, Writings, and bpeeches 
of Cassius Manelius Clay (Cincinnati i8oO) and The ITn/in'.s of 
( asstus Marcellus i lay (edited with a ‘ Memoir by Horace Greclev 
New \ork, i8|8) 

CLAY, CHARLES (1801-1893), English surgeon was bom at 
Bredbury, near Stockport, ein the 27th of December 1801 He 
began his medical education as a pupil of Kinder Wood in 
Manchester (where he used to attend John Dalton’s lectures on 
chemistry), and m 1821 went to Edinburgh to continue his 
studies there Qualifying in 1823, he began a general practice in 
Ashton-under-Lyne, but m 1839 lemoved to Manchester to 
practise as an operitive and consulting surgeon It wns there 
that, in 1842, he first performed the operation of ovariotomy 
with which his name is associated On this occasion it was 


I perfectly successful, and when m 1865 be published an analysis 
I of m cases he was able to show a mortality only slightly above 
30 % Although his merits m this matter have sometimes been 
denied his claim to the title “ Father of Ovariotomy ” is now 
generally conceded, and it is admitted that he deserves the 
credit not only of having shown how that operation could be 
made a success, but also of having played an important part m 
the advance of abdominal surgerv for which the 19th century was 
conspicuous In spite of the claims of a heavy practice, Clay 
found time for the pursuit of geology and archaeology Among 
the books of which he was the author were a volume of Geological 
Sketches of Manchester (1839) and a History of the Curremy of the 
Isle of Man (1849), and his collcdions included over a thousand 
editions of the Old and New Testaments and a remarkably 
complete senes of the silver and copper coins of the United 
States He <hed at Poulton-le-Fylde, near Preston, on the 19th 
of September 1893 

CLAY, FREDERIC (1838-1889), English musical composer, 
the son of James Clay , M P , who was celebrated os a player of 
whist and a writer on that subject, was born m Pins on the 3rd of 
August 1838 He studied music under W B MolKpie in Pans 
and Moritz Hauptmann at I tipzig With the exetption ot a few 
songs and two cantatas, Ihe h nights of the Cross (1866) aiid 
Laila Rookh (1877), — the Utter of which contained his well- 
known song “ ITl smg thet songs of Aruby,” — his compositions 
were all written for the stigc Clay s first public appearanc e was 
made with an opera entitled Court and Cottage, the libretto of 
which was written by lorn Tavlor Ihis vvis produced at 
Covent (lurdcn m 1862, and was followed by Constanct (1S65), 
Ages 4 go(iS 6 i)), and Prthass Toto to name only three of 

in my works which have long since been forgotten The last two, 
which were vntten to lib’^etti by W S Gilbert arc imong Clay’s 
most tuneful and most attractive works He wrote part of the 
music for Bahd and Bijon (1872) and ihe Blad Crook 
both of wh» h were produced at tlio Alh imbra He also furnisliccl 
incidental music for a revival of Twilfth Sight and for the 
production of fames Albery s Oriana His last works, Ihe 
Merry Duchess (1883) and The (toldai Ring (1883), the latter 
written for the reopening of the Alhambra, winch had be en burned 
to the ground the year before, showed an adv incc upon his 
previous work, and rendered all the moie regrettable tlie stroke of 
paialvsis which crippled his physic il and mental energies during 
the last few years of his life He died at (neat Mailow on the 
24th of November 1889 

CLAY, HENRY (1777-1852), American statesman and orator 
was born m Hanover county, Virginia, on the 12th of April 1777, 
and died in Washington on the 29th of June 1852 I'cvv public 
characters m the United States have been the subject of more 
heated controversy Ills enemies denounced him as a pretender, 
a selfish intriguer, and an abandoned profligate his supporters 
placed him among the sages and sometimes even among the 
saints He was an arranger of mcasuies and leader of politic d 
forces, not an originator of ideas and s\ stems Ills public life 
e covered nearly hall a century, and his n ime and fame rest 
entirely upon his own merits Tic achieved his success despite 
serious obstacles He was tall, rawbonecl md awkward , his 
early instruction was scant , but he “ read books, ’ talked well, 
md so, after his admission to the bar at Richmond, Virginia, 
m 1797, and his removal next year to 1 exington, Kentue kv , he 
quickly acquired a reputation and a lucrative income from his 
law practice 

I here after, until the end of life, and m a field wheie he met, 
as either friend or foe, John Quincy Adams, Galhtin, ]\Iadison, 
Monroe, Webster, Jackson, Calhoun, Randolph and Benton, 
his political activity was wellnigh ceaseless At the age of 
twentv-two (1799), he was elected to a f nnstitutional ((invention 
m Kentucky , at twenty-six, to the Kentucky legislature , 
at twenty-nmc, while vet under the age limit of the United 
States constitution, he was appointed to an unexpired term 
(1806-1807) m the United States Senate, where, contrary to 
custom, he at once plunged into bu^-incss, as though he had been 
there all his life lie again served in the Kentuckv h^giskatitre 
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(1808-1809), ^vas chosen spcakc r of its lower house, and achieved 
distinction by preventing an intense and widespread anti-Britibh 
feeling from excluding the common law from the Kentucky lode 
A year later he was eleited to another unexpired term in the 
United States Senate, serving m i8io-t8ii At thirty-four 
(r8ii) he was elected to the United States House of Representx- 
tives and chosen speaker on the first day of the session One of 
the chief sources of his popularity was his activity in ( ongress 
in promoting the war with (ireat Britain in 1817, wnile as one 
of the peace commissioners he rcluctantlv signed the trcity of 
Ghent on the 24th of Ue< ember 1814 During the fourteen years 
following his first election he was ic-clccted five times to the 
House and to tlio speakeiship , retiring for one term (1821-182^) 
to resume his law practice and retrieve his fortunes He thus 
served as speaker in 1811-1814, in i8t‘;-i82o and in 182^-182*; 
Once he was unanimously elected by his constituents, and once 
neaily defeated for having at the prev loussessumv'oted to ini rcase 
( ongressional salaries He wis a wxrm friend of the Spanish- 
\mencan revolutionists (i8i8) and of the (ireek insurgents 
(1824) I*rom 182^ to 1829 he served as sciretary of state in 
President John Quincy Adams s cabinet, and m he was 

eheted to the United States Senate, where he served until 1842, 
and again from 1849 until his death 

From the beginning of his carei r he was in f ivoiir of internal 
improvements as a means of opening up the fertile but inaccess- 
ible West, and was opposed to the abuse of official pitronage 
known as ‘ the spoils systi m I he most import xnt of the 
national ciucstions with which (lay wxs xssoiiatul, however, 
were the various pluses of slave rv polities and protection to 
home industries The most prominent characteristics of hi-* 
public life were his predisposition to compromises ’ and 
“ f) ic ifications, ’ vhieh generallv failed of their object, and Ins 
jussionitc patriotic devotion to the Union 

His cirlust championship of jirotcction wxs a resolutK'.x 
introduced by Inm in the Kentucky legislatuie (1808) which 
favaiurecl the wexring bx its members of homc^-mide 
United States Senile (Apiil 
tectioaist 1810), on behalf of home-grown and home-made 
supplies for the Tfiuled St ites nivv but onlv to the 
point of making the nation independent ol 1 < re itrn supply In 
1816 he uhocateei the Dill is tariff in which the duties ringed 
up to 3s; % on articles of home production the supply of which 
CO lid satisfy the home demand , the avowed purpose being to 
build up certain industries for sifetv m time of war In 1<S24 
be advocated high dutus to lelieve die prev nhng distress which 
he pictured in a bullunt and effective speech Mthough the 
distress wxs ciused by the reaetionarv effect of a disordered 
currenev incl the inflated prices of the war of 1812, he ascribed 
It to the (ountrv s dependence on foreign supply and foreign 
markets (meat Britxin ho saiel wxs a shining example of the 
wisdom of a high tariff No nation ever flourished without one 
lie e losed his principal speee h on the siihjcct in the House of 
Representatives with a glowing appexl m behalf of what he 
< ailed “ The '\mencan System ’ In spite of the eipposition of 
Webster and other prominent statesmen tlav sueceedeel in 
enaeting a tariff which the people of the Southern states dc- 
rounced as a “ tariff of abominations ’ As it overswelled the 
revenue m 1832 he vigorously favoured reelunng tariff rates 
on xll articles not competing with Amerie an products His speech 
in behalf of the me isure w for vears a protection text-book 
but the measure itself reduced the revenue so little and provoked 
such serious threats of nullification and secession in South 
Uarolma, that, to prevent bloodshed and to forestall a free tnde 
measure from the next (ongnss (lav brought forward in 1833 
a compromise gradually reducing the tariff rates to an average 
of 20 % T o the Protectionists tins w' as “ like a crash of thunder 
m winter ” , but it was received with such favour bv the countrv 
gtnerallv that its author was hailed as “ The (meat Pacificator,” 
as he had been thirteen years before at the time of the Missouri 
Compromise (see below) As, however, the discontent with 
the tiinff m the South was only a symptom of the real 
trouble there — the sensitiveness of the slave- power, --( lav 
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subsequently confessed his serious doubts of the policy of h.s 
interference 

He was only twentv-two, when, as an opponent of slavery, 
he vainly urged an emancipation clause for the new constitution 
of Kentucky, and he never ctasirl regretting that its fiilurc put 
his state in improvements and progress, behind its free neigh- 
bours In 1820 he congratulated the new South ^Wicriean 
republics on having abolished shveiv but the same year the 
threats of the Southern st ib s lo clestrov the I mon led him to 
advocate the Missouri Compromise, which, wlnU keeping 
slavery out of all the rest of the territory, cxequired bv the 
“ I ouisiana Purchase” north of Missouri s southern bound xrv 
line, permitted it m that state Iheii, greeted with the title 
of ‘ Ihe Gnat Paefuator ii x lew ird for his succtss he 
retired temporanlv to pnv xte life, with a larger stock of popu- 
laiity than he had ever had before Although at various times 
he had helped to strengthen the 1 iw lor the recovery of fugitive 
sieves, declining as score Urv of state to aid Great Britain i 1 the 
further suppression of the slave trade, and demanding the 
return of fugitives from (.anxda, >et he heartily supported 
the colonizing of the slaves in Africa, because slavery was the 
‘ deepest stain upon the character of the countrv, opposition 
to which could not lie repressed except bv blow ing out the in nal 
lights around, ’ xnd ciaduating from tin human soul tJie fight 
of reason and the law of liberty When the slave ixnvtr 
lx c ane more -iggressiv e, in and after the v car 1831, Clay cU fc nclecl 
the right of petition for the abolition of s] uery in the District of 
( olumbia, xnd opposed ( alhc)un's bill forbidding the use of the 
in Ills to ‘ ibolition newsjiaptis and documents He was lukc.- 
w irm toward recogm/mg the independence of Texas, kst u should 
aid the increase ol slivc terrilorv, and gentrdlv lavoured the 
freedom of speech and press as regards the ejutstion of si ivery , 
\et his various coiKcssions xnd com|>romises resulted, as he him- 
self dee 1 ircd in tin abolitionists denuune mg him as x si xs e- 
holdcr, and the slaveholders as xn abolitionist In 1S39 only 
twelve months alter oyaposing the pro-slaver demands he pie- 
pared an clxborate speei h m order to set himself right with the 
South, which, before Its del IV er\ , receive d pr<j-jh\i rv xppi >val 
\Miile affirming that he was ‘‘no friend of "Uveiv Ik held 
ibolition xnd the abolitionists responsible for the hxtreil strife, 
disruption and cJirnigc that menaced the nation In response, 
( alhoun extended to him a most hearts welcome, and assigned 
him to a plae t on the bench of the yienitents Buna a c uuhd ite 
for the prtsidenev ( lav had to take the insult vxithout wine mg 
It wis in rcicrence to this speech that he mule the ofl-ejuoted 
remark ih it he ‘ would rather be light than lx president ’ 
While a candidate for president in 1844 lie opposed m the 

Kalcigh letter” the annexation ol lexis on niiUiv grounds 
except that of its mtreasing the slive power thus displeasing 
both the men of anti-slaverv and those of yxro-sl xverv sentiintnts 
In 1847 iftei the e'emriucbt ol Mexico he made a speech against 
the annexation of thit countrv or the aequiiing of any foreign 
territory for the spread ol slaverv Although m i8j.q he igiin 
vainlv proposed cmanc ipition in Ke ntuekv he vs is unvinimou-ly 
cite ted to the I nited States 'st nate, wIkpc in 1S30 he leinpoiarily 
pacified both sections ol the countrv bv successfully offering, 
for the sake of the peace eoneonl anel haimunv of these 
states a me xsure or s< nes ed measures that became known as 
the Compromise of 1S30 It admitted C ihtorn'a as 1 lite state, 
oigani/ed Utih iiid \ew Mexico as Icriitonc s without ic Itienee 
to slaverv, and enacted a moic efficiemt fugitive slisc lew In 
spite of great phv sical weakness he madi sever il e unest speeches 
m behalf of these rneasuits to sav t the U mon 

Another conspicuous ft Hurt of (In s publit, eareer was his 
absorbing and rightful but eonstantl) ungratified, ambition lo 
he piesident of the United States His name m connexion 
therewith was mentioned comparatively tarlv incl in 1824, 
with \V H Criwford, Andrew Jackson, and lohii Quinev 
Adams he w 's a candid xte lor that office 1 here bci ■'g no c heu e 
bv'^ the people, and the House of Repu sentatives h xv mg el < ti J 
Adams, ( laj was accused by jackson and his friends ol miking 
a corrupt bargain whereby, m }> iv inent of his v ote and inllutree 
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for Adams, he was appointed secretary of state This made 
Jackson Clay’s lifelong enemy, and ever after kept Clay busy 
explaining and denying the allegation In 1832 Clay was unani- 
mously nominated for the presidency by the National Republicans, 
Jackson, by the Democrats The mam issue was the policy 
of continuing the United States Bank, which in i8ii Clay had 
opposed, but in 1816 and alwavs subsequently warmly favoured 
A majority of the voters approved of Jackson’s fight against 
Mhat Clay had once denounced as a dangerous and unconstitu- 
tional monopoly Clay made the mistake of supposing that he 
could arouse popular enthusiasm for a moneyed corporation m 
Its contest with the great military “ hero of New Orleans ” 
In 1839 he was a candidate for the Whig nomination, but by a 
secret ballot his enemies defeated him in the party convention, 
held in December of that year, and nominated William Henry 
Harrison Ihe result threw Clay into paroxysms of rage, and 
he violently complained that his friends always used him as 
their candidate when he was sure to be defeated, and betra) ed 
him when he or any one could have been elected In 1844 he 
was nominated by the Whigs against James k Polk, the Demo- 
cratic candidate By an audacious fraud that represented him 
as an enemy, and Polk as a friend of protection. Clay lost the 
vote of Pennsylvania, and he lost the vote of New York by 
his own letter abating the force of his previous opposition to 
the annexation of Texas Even his enemies felt that his defeat 
by Polk was almost a national calamity In 1848, Zachary 
Taylor, a Mexican War hero, and hardl) even a convert to the 
Whig party, defeated Clay for the nomination, Kentucky I 
herself deserting her “ favourite son ” | 

Clay’s quick intelligence and sympathy, and his irreproachable 
conduct in youth, explain his precocious prominence in public I 
affairs In his persuasiveness as an orator and his charming 
personality lay the secret of his power He had early trained 
himself in the art of spccch-making, in the forest, the field and 
even the barn, with horse and ox for audience By contempor- 
aries his voice was declared to lie the finest musical instrument 
that they ever heard Ills eloquence was in turn majestic, 
fierce, playful, insinuating , his gesticulation natural, vivid, 
large, powerful In public he was of magnificent bearing, 
possessing the true oratorical temperament, the nervous exalta- 
tion that makes the orator feel and appear a superior being, 
transfusing his thought, passion and will into the mind and 
heart of the listener , but his imagination frequentl> ran away 
with his understanding, while his imperious temper and ardent 
combativeness hurried him and his party into disadvantageous 
positions The case, too, with which he outshone men of vastly 
greater learning lured him from the task of intense and arduous 
study His speeches were characterized by skill of statement, 
ingenious grouping of facts, fervent diction, and ardent patriot- 
ism , sometimes by biting sarcasm, but also by superficial 
rt search, half-knowledge and an unwillingness to reason a 
proposition to its logical results In private, his never-fading 
courtesy, his agreeable manners and a noble and generous 
heart for all who needed protection against the powerful or the 
lawless, endeared him to hosts of friends His popularity was 
as great and as inexhaustible among his neighbours as among 
his fellow -citizens generally He pronounced upon himself a 
just judgment when he wrote “ If any one desires to know the 
leading and paramount object of m> public life, the preservation 
of this Union will furnish him the key ” 

Set Calvin Colton, Fhe Works of Henr\ Clm (0 \ols , \tw York 
1857 new t(i , 7 \ols , New \ork, i8g8), tht hrst Ihrtt volumes 
of Nvhith uc 'll! acLount of C 1 1) s lift and limes and 
Csil Schuiz Henrv Clay (2 vols , Boston, 1887), in the “ 'tmtrican 
Statesmen s nts (T b ) 

CLAY (from O Eng claeg, a word common in various forms 
to Teutonic languages, cf Ger Klet), commonly defined as a 
fine-grained, almost impalpable substance, very soft, more or 
less coherent when dry, plastic and retentive of water when wet , 

It has an “ earthy ” odour when breathed upon or moistened, 
and consists essentially of hvdrous aluminium silicate with 
various impurities Of clay are formed a great numl^er of rocks, 
whuh collectiv^lv are known as “ clay-rocks ” or “ pelitic rocks ” 


(from Gr ?njAos, clay), e g mudstone, shale, slate these exhibit 
m greater or less perfection the properties above described 
according to their freedom from impurities In nature, clays are 
rarely free from foreign ingredients, many of which can be 
detected with the unaided eje, while others may be observed 
by means of the microscope The commonest impurities are — 
(i) organic matter, humus, &c (exemplified by clay-soils with 
an admixture of peat, oil shales, carbonaceous shales) , (2) 
fossils (such as plants in the shales of the I las and Coal Measures 
shells m clay s of all geological periods and in fresh water marls) , 
(3) carbonate of lime (rarely altogether absent, but abundant 
in marls, cement-stones and argillaceous limestones) , (4) 

sulphide of iron, as pyrite or marcasite (when finely diffusecl, 
giving the clay a dark grey-blue colour, which weathers to 
brown — e g London Clay , also as nodules and concretions, 
e g Gault) , (5) oxides of iron (staining the clay bright red when 
feme oxide, red ochre, yellow when hydrous, eg yellow 
ochre), (6) sand or detrital silica (forming loams, arenaceous 
clays, argillaceous sandstones, 6«:c ) Less frecjucntly present 
are the following — rock salt (Tnassic clays, and marls of 
Cheshire, &c ) , gypsum (London Clay, Iriassic clays) , dolomite, 
phosphate of lime, vivianite (phosphate of iron), oxides of 
manganese, copper ores (eg Kupferschtefer), wavellite and 
amber As the impurities increase in amount the clay rocks 
pass gradually into argillaceous sands and sandstones, argil- 
laceous limestones and dolomites, shaly coals and clay 
ironstones 

Natural clays, even when most pure, show a considerable 
range of composition, and hence cannot be regarded as consisting 
of a single mineral , clay is a rock, and has that variability which 
characterizes all rocks Of the essential properties of clay some 
are merely physical, and depend on the minute size of the 
particles If any rock be taken (even a piece of pure (juartz) and 
crushed to a very fine powder, it will show some of the peculi- 
arities of clays, for example, it will be plastic, retentive of 
moisture, impermeable to water, and will shrink to some extent if 
the moist mass be kneaded, and then allowed to dry It happens, 
however, that mans rinks are not disintegrated to this extreme 
degree by natural processes, and weathering invariably ai com- 
panies disintegration Quartz, for example, has little or no 
cleavage, and is not attacked by the atmosphere It breaks uji 
into fragments, which become rounded by attrition, but after 
they reach a certain minuteness are borne along by currents of 
water or air in a state of suspension, and are not further reduced 
in size Hence sands arc more coarse grained than clays A 
great number of roik-forming minerals, however, possess a good 
cleavage, so that when bruised thev split into thin fiagments , 
many of these minerals decompose somewhat readily \ lelding 
secondary minerals, which are comparatively soft and have a 
scaly character, with eminently perfect cleavages, which facilitate 
splitting into exceedingly thin plates The principal substances 
of this description arc kaolin, muscovite and chlorite Kaolin 
and muscovite are formed principally after felspar (and the 
felspars are the commonest minerals of all crystalline rocks) 
also from nepheline, leucite, scajjolitc and a variety of othei 
rock-forming minerals thlorite arises from biotite, aiigitc and 
hornblende Serpentine, which mav be fibrous or scaly, is a 
secondary jiroduct of olivine and certain pyroxenes Clays 
consist essentially of the above ingredients (although scrpcntiru 
IS not known to take part in them to any extent, it is closely 
al'ied to chlorite) At the same time other substances are 
produced as decomposition goes on They aic principally fincK 
divided quartz, epidote, zoisitc, rutile, limonitc, cilcitc, pyrites, 
and very small particles of these are rarely absent from 
natural clays These fine-grained materials are at first mixed 
with broken and more or less weathered rock fragments 
and coarser mineral partu Ics in the soil and subsoil, but by 
the action of wind and ram they are swept away and deposited 
in distant situations “Loess’ is a fine calcareous clay, 
which has been wind-bornc, and subsequently laid down on the 
margins of dry steppes and deserts Most clays are water- 
borne, having been carried from the surface of the land by 
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rain and transported by the brooks and rivers into lakes or 
the sea In this state the fine particles are known as “ mud ” 
riicy are deposited where the currents are checked and the water 
becomes very still If temoorarily laid down in other situations 
they are ultimately lifted again and removed A little clay, 
stored up with water m a glass vessel, takes hours to settle, and 
even after two or three days some remains m suspension , in fact, 
it has been suggested that in such cases the clay forms a sort of 
“colloidal solution” m the water d races of dissolved salts, 
such as common salt, gypsum or alum, greatly accelerate 
deposition For these reasons the principal gathering places of 
fine pure clays arc deep, still lakes, and the sea bottom at con- 
siderable distances from the shore Ihe coarser materials settle 
nearer the land, and the shallower poitions of the sea floor are 
strewn with gravel and sand, except in occasional depressions 
and near the mouths of rivers where mud may gather Farther 
out the great mud deposits begin, extending from 50 to 200 m 
from the land, according to the amount of sediment brought in, 
and the rate at which the waUi deepens \ girdle of mud 
accumulations encircles all the continents Ihesc sediments are 
fine and tenacious , their principal components, in addition to 
clav, being small grams of cjuartz, zircon, tourmaline, hornblende, 
felspir and iron compounds I heir typical colour is bhckish- 
bluc, owing to the abundance of sulphuretted h>drogen , when 
fresh they have a sulphurous odour, when weathered they are 
brown, as their iron is present as hydrous oxides (hmopitc, &c ) 
Ihesc deposits arc tenanted by numerous forms of marine life, 
nnd the sulphur thev contain is derived from dcccmiposing 
organic matter Oce isionally water -logged plant debris is 
mingled with the mud In a few pi ices a red colour prcvvils, the 
lion being mostly oxidized, elsewhere the muds are green 
owing to abundant gliueonite Trued landwards the muds 
become more s inch , while on their onte r margins thev grade into 
the abysmal deposits, such as the globigerina ooze (see Oci \\ 
AND OcjiANoejRAPH\ ) Near volcmoes they contain ni iny 
volcanic mineials, and around coral islinds they are often m 
large part c ilearcc'us 

Alicroseopic see tiuns of some of the more coin rent clays and 
shiles ma\ he prepared hs situriting them with ( anida balsam 
b^ long boiling, and sluing the resultant miss in the same 
manner as one of the harder roeks They show thit clay rocks 
eontiin abundant very small gnms of ejuarl/ (about 001 to 
005 mm in eliimetcr), with often felspar, tourmaline, zircon, 
cpidote, rutile and more or less calcite Ihesc may form more 
than onc-third of an ordinary shilc , the greater pirt, however, 
consists of still smallti sevles of other minerals (o 01 mm m 
diameter ind less than this) Some of these are recognizable as 
pale yellowish and white mica , others seem to be chlontc, the 
remainder is perhaps kaolin, but, owing to the minute size of the' 
flakes, they yield very indistinct reutions to poliri/ed light 
1 hey ire also often st lined with iron oxide and org ime substance s, 
and m consequence their true nature is almost impossible to 
determine It is e e rtain, liowev t r, that the hner-gr lined rocks arc 
richest in alumina, and m combined water , hence the inftrenee 
IS clear that kaolin or some other hydrous aluminium silicate is 
the dominating eonstitucnt Ihesc results are confirmed by the 
meehaniial analysis of clays Ihis process consists m finely 
pulverizing the soil or roc k, and levigating it in vessels of water 
A series of powders is obtained progressiv ely finer according to the 
time required to settle to the bottom of the vessel The clay is 
held to include those particles which have less than o 00c; mm 
diameter, and contains a higher percentage of alumina than an\ 
of the other ingredients 

As might be inferred from the diflercnces they exhibit m other 
respects, c lay rocks vary greatly m the ir chtmie il composition 
Some of them contain much iron (yellow, blue and red clays) , 
others contain abundant caltium carbonate (calcareous clavs 
and marls) Pure clays, however, may be found almost quite 
free from these substances Their silica ranges from about 60 to 
4S %, varying in accordance with the amount of quartz and 
alkal’-felspar present It is almost alwavs more than would be 
the case if the roek consisted of kaolin mixed with muscovite 


473 

zVlumma is high m the finer clays (i8 to 30 %), and they are the 
most aluminous of all sediments, except bauxite Magnesia is 
never absent, though its amount may be less than i % , it is 
usually contained m minerals of the chlorite group, but partly 
also m dolomite Ihe alkalis arc very interesting , often they 
form 5 or 10% of the whole roek , they indicate abuniUme of 
white micas or of undecomposed particles of felspar Some clay s, 
however, such as fireclays, contain very little potash or soda, 
while they are ruh m alumina, and it is a fair inference that 
hydrated aluminous silicates, such as kaolin, are well represented 
m these rocks i here arc, in fact, a few clays which contain 
about 41^ % of alumini, that is to say, more than m pure kiulin 
It IS probible that these are related to bauxite and certain kinds 
of latente 

A few of the most important clay rock-), such as china-clay, 
briek'Clay, red-clay and shile, may be briefly described here 

Cliuia-clay is wlnle, friable and earthy It occurs m regions 
of granite, porphyry anil syenite, and usually occupies funnel- 
shaped cavities of no great superficial are i, but of considerable 
depth It consists of very fine scaly kaolin, larger, shining pi ites 
of white mica, grains of quartz and partu les of stmi-decomixiscd 
felspar, tourmaline, zircon and other minerals, w'hich originally 
formed pait of the granite These clays aic produced by the 
decomposition of the granite by acid vapours, which are dis- 
charged after the igneous roek has solidified (“ fumarole or 
pneumatolytic action ) Tluorine and its compounds are often 
supposed to have been among the agencies which produce this 
chmge, but more probably carbonic atid played the principal 
role Ihc felspir decomposes into kac Im and quartz, its 
alkalis arc for the most part set free and removed in solution, 
hut arc partly retained in the white niKa which is constantly 
found m crude china-clays Semi-deeomposed v iruticj of the 
granite are known as china-stone The kaolin may lx. washed 
away from its oiigmal site, and deposited in hollows or 1 ikes to 
form beds of white elav, such as pipe -clay , m this case it Ls 
always more or less impure \ellow and pinkish varieties of 
( hma-clay and pipe -clay contain a snu 11 quantity of oxide of 
iron Ihc best-known localities for chini-elay are Cornwall, 
I imogcs (I'r inee), N )\onv, Bohcmi 1 >nd ( hma it is found also 
m 111' Ivania, N Carohna and else vv here in the I mted States 

Fire-days include all those vinelies oi el ly wliuh are very 
refractory to heat They must contain little alkalis, lime, 
mignesia and iron, hut some of them are comparatively rich 
in silita Miny of the clays which pass under this designation 
belong to the Carboniferous period, and ire found unelerlvmg 
seams of coal Either by rapid growth of vegctition, or by 
siibseiiucnt percolation of organic solutions, most of the alkalis 
and the lime hav e been carried aw iv 

Any argillaceous m itcrial, which can be used for the manu- 
future ot bricks, m\y be tailed a brick-(la\ In Englind, 
kimme ridge Clav, Lns tlays, London Chv and puhciized 
shale and slate are all emphned for this purpose Tach variety 
needs special treatment according to its properties The true 
brick-clays, however, are superficial dejxisits of Pleistocene or 
Quaternary age, and occur m hollows, filled-up likes and 
deserted stream chinnels Manv of them are derived from the 
gl leial boulder c’avs or fiom the washing aw ly of the finer 
materuls contained in older clay formations They are alvvtys 
very impure 

Ihc red-day is an abysm tl formation, occurring m the sea 
bottom m the dtcjxst part of the oeeiU' It is estimated to 
rover over fiflv millions of s(]u ire miles, a ^d is probably the most 
extensive deposit which is in course of accumulation at the 
present dav In addition to the reddish or brow nish argillai ( ous 
matrix it contains fresh or decomposed crystals of volcanic 
minerals, such as felspar, augite hornblende oliv me and 
pumiceous or palagonitic roiks These must cither hive l>3en 
ejected bv submarine volcanoes or drifted bv the wind from 
active vents, as the fine ash discharged by Krakatoa was wafted 
over the whole globe larger rounded lumps of pumice, found 
m the clav, have probably floated to their present situations, 
and sank when decomposed, all their cavities becoming filled 
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With sea water Crystals of zeolites fphillipsite) form in the 
red-tlay as rxcliate, nodular groups Lumps of manganese oxide, 
M'lth a black, shining outer surface, are also characteristic of 
this deposit, and frequently encrust pieces of pumice or animal 
remains The only fossils of the clay are radiokria, sharks’ 
teeth and the ear-bones of whales, precisely those parts cf the 
skeleton of marine creatures which are hardest and can longest 
survive exposure to sea-witer ITicir comparative abundance 
shows how slowly the clay g-iUiers Small rounded spherules 
of iron, believed by some to be meteoric dust, have also been 
obtained in some numbers Among the rocks of the continents 
nothing exiftly the smie as this remarkable deposit is known 
to occur, though fine dark clays, with mmganese nodules, are 
found m man) localities, act ompinitd by other rocks which 
indicate deep-water conditions of deposit 

Another type of red-clav is found in caves, and is known as 
cave-earth or red-earth (terra ros'ta) Tt is fine, tenacious and 
bright red, and represents the insoli.hle and thoroughly weathered 
impurities which are left behind when the calcareous matter is 
removed m solution by carbonated waters Similar residual 
clays sometimes occur on the surface of areas of limestone in 
hollows and fissures formed hv weathering 

Boulder-day is a co irse unstratified deposit of fine clay, wth 
more or less s ind, and boulders of \ anous size', the 1 viler usually 
marked with glacial striations 

Some clay rocks whnh have been laid down by water are 
very uniform through their whole thukness, and are called 
mud-stones Others split readily into fine leaflets or laminae 
panhel to their bedding, vnd this structaire is accentuated hv 
the presence of films of other materials, such as sand or vegetable 
di^bris Laminated clays of this sort are generally known as 
shales , they occur m many formations but are very common 
m the Carboniferous Some of them coni am much organic 
d^hris, and when distilled yield parnflin oil wax, compounds 
of ammonia, 6Lc In these oil-shaks there are clear, globular, 
yellow bodies which seem to be resinous It has been suggested 
that the admixture of Large quantities of decomposed fresh- 
water algae among the original mud is the origin of the par iffins 
In New South Wales, Scotland and several parts of America 
such oil-shales are worked on a cornmcrtiil sc vie Many shales 
contain great numbers of ovoid or rounded septanan nodules 
of ( lay ironstone Others arc ric h m pyrites, which, on oxidation, 
produces sulphuric a( id , this atticks the aluminous silicates 
of the clay and forms aluminium sulphate (alum shales) The 
has shales of Whitby contain blocks of semi-mmeralized wood, 
or jet, which is black with a resinous lustre, and a fibrous 
structure Ibe laminated structure of shales, though partly 
due to successive very thin sheets of deposit, is certainly de- 
pendent also on the vertical pressure exerted by masses of super- 
incumbent rock , It indicates a transition to the fissile character 
of c 1 ly slate s { J F ) 

CLAY CROSS, an urban district in the Chcsteifield parlia- 
mentary (Ip ision of Dc-rhyshire, England, near the nver Amber, 
on the Midland railway, m S of Chesterfield Pop (itjoi) 
8^58 The (lay Cross Colliery and Ironworks (ompany, whose 
mines were for a time leased by Crtorge Stephenson, employ a 
gre at number of hands 

CLAYMORE (from the Gat Ik clatdheatnh mdr, “ great sword ’ ), 
the old two-edged broadsword with cross hilt, of which the 
guards were usually turned down, used by the Highlanders of 
Scotland The n ime is also wrongly applied to the single-edged 
basket-hilted sword adopted in the i6th rentiirv and still worn 
as the full-dress sword in the Highland regiments of the British 
army 

CLAYS, PAUL JEAN (1819-1900), Belgian artist, avis bom 
at Bruges in 1819, and died at Brussels in 1900 He was one of 
the most esteemed marine painters of his time, and early m his 
carter he substituted a sincere study of nature for the extravagant 
and artific 1 al conventionality of most of his predecessors When 
he began to paint, the sea was considered by continental artists 
as worth rcpiesmting only under its most tempestuous aspects 
Aitisls carc^ only for the stirring drama of storm and wreck. 


and they clung still to the old-world tradition of the romantic 
school Clays was the first to appreciate the beauty of calm 
waters reflecting the slow procession of clouds, the glories of 
sunset illuminating the sails of ships or gilding the taned sides 
of heavy fishing-boats He painted the peaceful life of rivers, 
the poetry of wide estuaries, the regulated stir of roadsteads and 
ports And while he thus broke away from old traditions he 
also threw off the trammels imposed on him by his master, 
themaiine painter Theodore Gudm (1802-1880) Endeavouring 
only to give tmthfiil expres'-ion to the nature that delighted his 
eyes, he sought to render the limpid salt atmosphere, the weight 
of waters, the transparence of moist horizons, the gem-1 ike 
sparkle of the sky A Fleming m his feeling for colour, he set his 
palette with clean strong hues, and their powerful harmonies 
w'ere in striking contrast wath the rusty, smoky tones then in 
favour If he was not a “ lummist ” m the modem use of the 
word, he deserv'es at any rate to lie classed with the founders of 
the modem naturalistic school This conscientious and healthy 
interpretation, to which the artist remained faithful, wnthout any 
important change, to the end of an unusually long and 1 aborious 
career, attracted those minds which aspired to be bold, and won 
over those which were moderate Clays soon took his place 
among the most famous Belgian painters of his generation, and 
his pictures, sold at high pru es, arc to be seen in most public and 
private galleries We ma) mention, among othi rs, “ The Beach 
at Ault, ’ “ Boats m a Dutvh Poit,” and “ Dutch Boats in the 
Flushing Roads, the last in the National Gallery, Ixindon 
In the Brussels gallcr)’ are “ The Port of Antwerp,” ” ( oast near 
Ostend,” and a “Calm on the Scheldt”, m the Antweip 
museum, “ I he Meuse at Dordieeht ” , in the Pinakothek at 
Munich, “ Ihe Ofien North Sea ” , in the Metropolitan Museum 
of Fine Arts, New \ork ‘ I he festival of the Freedom of the 
Scheldt at Antwerp m 1863 ’ , m the palace of the king of the 
Belgians, “ Arrivd of Queen Victoria at Ostend in i8e;7 ’ , in 
the Bruges at^idemv, “ Port of I eirugudo, Portugil” Clays 
was a member of several Aeadcmics, Belgian and foreign, and 
of the Order of Leopold, the I egion of Honour, &r 

Stc Camille Lemonnnr, Htstotre aes Beaux irts (Brussels, 1887) 

(tJ M *) 

CLAYTON, JOHN MIDDLETON (1796-1836), Ameriean 
politician, was born in Dagsborough, Sussex eounly, Delaware, on 
the 24th of July 1796 He came of an old Quaker family long 
preiminent in the political history of Delavvaic Tfe grieluated 
at Yale m 1813, and in t8u) began to pi atise liw at Dover, 
Delaware, where for a time lac w vs associated with his cousin, 
Thomas (layton (1778-1854), subsequently a United States 
senator and chief-justice of the state He soon gained a large 
practice He became a member of the state House ot Repre- 
scntativ'es in 182 j, and from Decemner 1826 to October 1828 was 
secretary of state of Delaware In 1829, by a combination of 
anti-Jackson forces in the state legislature, he was dee ltd to the 
United Stitts Senate Here his gre it oratorical gifts gave him 
a high place as one of the ablest anel most eleuiuent opponents 
of the administration In 1831 he w as a member of the Delaware 
constitutional convention, and m 1835 he was returned to the 
Senate as a Whig, but resigned in the following year In 1837- 
1839 he w as chief justiee of Delaware In 1843 he again entered 
the Senate where he opposed the annexation of Texas and the 
Mexican W ir Init advoi ated the active prosex ution of the latter 
once It w'as begun In March 1849 he became secretary of state 
in the cabinet of Pn sidcnt Zachary Taylor, to whose nomination 
and election his influence had contributed His brief tenure 
of the state portfolio, whuh Lrmm ted on the 22nd of July 
1850, soon after Taylor’s death, was notable chiefly for the 
negotiation with the British minister, Sir Henry T ytton Bulwer, 
of the Clayton-Bulwer Treaty (qv) He w as once more a mcmln r 
of the Senate from M arch 1833 until his death at Dewer, Delaware, 
on the 9th of November 1856 By his contemporancs Clayton 
was considered one of the ablest debaters and orators in the 
Senate 

S(( the memoir bv' Joseph P Comtgys m the Papers of the His 
toncU Society of Delawart, No 4 (Wilminf'lon, 1882) 
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CLAYTON-BULWER TREATY, a famous treaty between the 
United States and Great Britain, negotiated in 1850 by John M 
Clayton and Sir Iltnry Lytton Bulwer (Lord Dalling), in con- 
sequence of the situation created by the project ol an jnter- 
oreanic canal across Nicaragua, each signatory being jealous of 
the activities of the other in Central America Great Britain 
had large and indefinite territorial claims in three regions - 
Ikh/e or British Honduras, the Mosquito C-oast and the Bay 
Islands ^ On the other hmd, the United States, without terri- 
torial <laims, held in reserve, ready foi 1 atification, treaties with 
Nicaragua and Honduras which gave her a certain diplomatic 
vantage with which to balance the de facto dominion of Great 
Britain Agreement on these points being impossible and 
a^^eement on the canal question possible, the latter was put in 
the foreground I he resulting treatv hael four essenti il points 
It bound both parUes not to “ obtain or maintain ” any ex- 
clusive control of the proposed canal, or unequal advantage m 
its use It guaranteed the rcutrah/ation of such canal It 
declared that, the intention of the signatories being not onlv the 
at eomphshment of “ a particular object ” — i e thit the canal, 
then supposedly near redization, should be neutral and equalh 
free to the two contracting powers — “but also to establish a 
generil principle,” they agreed “ to extend their protection h) 
treatv stipulation to any other practicable communications, 
whether Iiy canal or railway, across the isthmus whuh connects 
North and South Ameraa ” Finally, it stipulated that ncitncr 
signatory would evtr “ occupy, or furtih , or colonize, or assume 
or exercise any dominion oscr Nuarigua, ( osta Rica, the Mos- 
quito Coast or any pari of Central Ameiica,” nor make use of 
any protectorate or alh nice, present or future, to sue h ends 
Ihe treaty was signed on the rgth of April, and was ratilud 
hy Ixith go^emmeT^ts, but before Uu exchange of ratifications 
I^rd Palmerston, on the 8th of Jum, directed Sir H Bulwer 
to make i ‘ dec! irxtion ” that the British go\crnmcnt did not 
umkrstind the treaty “ as appUing to Her MajesU ’s settlement 
at Ilonduris, or its dependt nries ” Mr Clayton made a counter- 
dcclantinn, whuh rented that the United States did not regard 
the treaty is apphing to “ the British settlement in Honduras 
commonlv < ailed BrUish-Ilonduras nor the small islands 
in the neighbourhood of that settlement whieh ma> be' known 
as Its dep ndenci^'s ’ , that the treaty’s engagements did apple 
to til the Ontrd American states, “ with their just limits and 
proper depeneleneies ’ , and that these dee larat ions, not being 
submitteel to the United St vtcs Senate, could of course not affect 
the k gal import of the treatv 1 he interpret ition of the dcxilara- 
lions seion bee ime i matter eif contentiein Ihe phraseolog\ 
reflects the cfTort made bv the United States to render impossible 
i physical eontrol of the canal by Gicat Britain through the 
ti mtorv held by her at its mouth— the United Slates losing 
the abo\c-mcntU)ned treatv advantages, — just as the explicit 
dbnegitions of the tn ity rendered impossible siuh control 
puliticallv by either power But Great Britain claimed that ♦he 
excepted “ settlement ” at Honduris was the “ Bth/e ” coat red 
by the extreme British claim, that the Bay Islands were a 
dependent y of Belize and that, as for the Mosquito Co ist, the 
abnegatory claust s being wholK prosjydixc in intent, she was 
not required to abandon het protectorate The United States 
(onteneled that the Bay Islands were not the “ de|xndcncies ” 
of Heh/e, these being the small neighbouring islands mentioned 
m the same ticities , that the excepted “ settlement ’ was the 
British-] londuras of definite extent and narrow puipose recog- 
nized in British treaties with Spam, that she had not eon- 
lirmcd by recognition th large, indefinite and offensne claims 
whose dangds the treaty was primarily designed to lesse,n , and 
that as to the Mosquito ( oast, the treaty was retrospesetn e, and 
mutual m the iigour of its requirements, and as the United States 
had no de facto possessions, while Great Britain had, the clause 
1 The claims to a part of the first two were any old m onpin, but 
all •were heavily clouded b\ mterniptions of jiossession, contcstetl 
interpretations of bp inish-Bntish treaties and active controveisy 
with the Central Aiiiciicm The claim to some of the imi 

tory was now and still more contestable See particularly on these 
claims Travis s book eitcd below 
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binding both not to ‘ oceupv ” an\ put of Central America 
or the Mosquito (oast necessitated the ib indonment of such 
territory as Cireat Britain was already actually occupying or 
exercising dominion over , and the United Stales demanded the 
comjilete abandonment of the l 3 rUish protectorate oacr the 
Mosquito Indians It seems to be a just conclusion that when 
in iSfjz the Bav Islmds were ere< ted into a British “ eolom 
this was a flagrant infraction of the in ii\ th it as regards 
Belize the Ameriean arguments were dcudrdh stronger, and 
more correct historically, and that as regards th< Mosquito 
(juestion, inasmuch as a protector etc seems (trlunh to haac 
bten recognized by the treaty, to demand its ibsolutc ah indon- 
ment was unwarranted, dthough to satisfv the treaty Great 
Britain was bound materially to weaken it 

In i8s9-i86o, by British trcities with Central American 
states, the Bay Islands anel Mosquito questions were settled 
nearly in accord with the American contentions- But by the 
same treaties Belize was accorded limits much greater than 
those contended lor by the United States This settlement 
the latter power accajitecl without cavil for man\ ytais 

Until 1866 the policy of the United states was consistenlh 
for inler-oecanic canals open ecjuallv to all nations, and un- 
equj' ocallv neutralized , indeed, until 18S0 there was practicalh 
no official divergence from this poliey But in 1880-1S84 a 
\ inety of reasons were advanced whv the United States misht 
justly repudiate at will the ( lav ton-I.ulwcr Ireaty ^ Ihe new 
policy was based on national self-intcn st llu arguments 
advanced on its behalf were quite indt fcnsilile m law and historv , 
and although the jxisition of the United States m 1850-1860 
was in general the stronger in hi«torv, law and pohlieaJ ethics, 
that of Great Britain was even more conspicm uslv the stronger 
in the years 1880-1884 In 1885 the formci government re- 
verted to Its traditional policy, and the Hav l-’anneefote Jreatv 
of igoe, which replaced the ( lav ton-BiiJwer Ire itv ack'pted 
the rule of neutralization foi the Panama ( an d 

See the collected dijilomatic corTt^poiickncc in I D Travis, 
History of thi Clayton Uuhtti 1 naly { \nii Ktbor Mich, i8<>o) 

J H LatanU Dtplomahi hclatnois of the I nitid md Spanish 

Amenta (Baltimore, moo), I J Lawunce, Ihsp'tid Quistions 
of Modern I ntn nation at J art (2nd cd Cambndcrc, IZnt 1 mcl, 18S5) 
Sir E L Bulwt.1 m 90 Qxiaiiah 1 \Ck 23s zS'), and '>ir H Bi Iwtr in 
104 Edinburgh h'ei 280 2<j8 

CLAY-WITH-FLINTS, in geologv the n imc giv en by \\ 
Whitaker in 1S61 to a peculiar deposit of stiff red breiwn or 
yellow cl IV ccantaining unworn whok Hints as well is mgul ir 
shattered fragments also with a varnble admixture cT luunekd 
flint quartz, quartzite and other pebbles Itcacurs in sheets or 
patches of various si/cs ov t r a large arc a m the south of Lngland 
from Hertfordshire on tlie north to Sussex on the south, and 
from Kent on the east to Devon on tlu west It almost ilways 
lies on the surface of tlvc Upper Chalk, but m Dorset it passes 
on to the Middle and l.ov\cr ( halk, and in Devon it is found cm 
the Chert- Beds of the Vlborni on group (\ J Jukes-Brownc 
“ihe Clay-vvith-Umts its Ormnn ind Distribution, QJGS 
vol 1x11, igo6 p Many geologists liavi supposed and 

some still hold, that the ( I iv -with-l lints is the residue left by 
the slow solution and disintegration of the Chalk bv the processes 
of weathering , on the other hand it has long been known th it 
the deposit verv frequently contains mate nils foreign to the 
( halk, derived either from the lertiiry rocks or from overlvmg 
drift In the p iper quoted alxive, J ukes-Browne abl\ summarizes 

- iht islands wric Ceded to llonduias llu Mov<jmlo Lo ist w as 
ucogniztd as under Nicari^iiin n h liniitid In an ittcnuatecl 
British piotcctoratc over tin Indians who weic v^ive^n a reservation 
anel cerlun jieculnr n«,hts Thev weit left liee to accept lill 
Isicaivf,uoi lulc it will llus tliey did m 1804 

^ It was iiguceUt s 111 it the j,enci d jmnciplt of tint eig i ^ 
ment was contmcint ein the prior re ahzaliem ol it j' rticvlar 
object, whicli hid filled and the tieatv h id dftcrniiiied as i speci-l 
contract moreover none of the additional treaties to emlmdv the 

getaei'al piincipk hael been negotiatcel end Gre it Brit in h d 
not even offcied coopeiation in the protection and nenfidity- 
gnarantee of the Panama rulway built m 1850-1815^, so ihat her 
nchls ln<l Iqiseel ce rt on eng igciiie nts ot the treatv she iiad mo 
lated, and therefore the whole treatv w is voidal le, Ac 
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the evidence against the view that the deposit is mainly a 
Chalk residue, and brings forward a good deal of evidence to 
show that many patches of the Clay-with-l* lints lie upon the 
same plane and may be directly associated with Reading Beds 
He concludes “ that the material of the t lay-with-Flmts has been 
chiefly and almost entirely derived from Jsocene clay, with 
addition of some flints from the C halk , that its presence is an 
indication of the previous existence of Lower Eocene Beds on 
the same site and nearly at the same relative level, and, conse- 
quently, that comparatively little Chalk has been removed 
from beneath it Finally, I think that the tracts of Clay-with- 
Flmts have been much moic extensive than they are now” 
{loc cit p 150) 

It IS noteworthy that the Clay-with-Flmts is developed over 
an area which is just beyond the limits of the ice sheets of the 
Glacial epoch, and the peculiar conditions of late Pliocene and 
Pleistocene times, involving heavy runs, snow and frost, may 
have had much to do with the mingling of the Tertiary and 
Chalky material Bendes the occurrence in surface patches, 
( lay-with-Flmts is very commonly to be observed descending 
in ” pipes ” often to a considerable depth into the Chalk , heie, 
if anywhere, the residual chalk portion of the deposit should 
be found, and it is surmised that a thin laj cr of very dark cl ly 
with darkly stained flint«, which appears in cont let with 
the sides and bottom of the pipe, may represent all there is of 
insoluble residue 

A somewhat similar deposit, a “ couyloinerai de silex ” or 
” argile d silex,” oeeuis at the base of the Loccne on the southern 
and western borders of the Pans basin, in the neighbourhood 
of Chartres, Thimerais and Sanccrrois (J AH) 

CLAZOMENAE (mod Keltunan), an ancient town of lonii 
and a member of the Ionian Dodccapolis (Confedercition of 
Iwilvi ( ities), on the Gulf of Smvrna, iboiit 20 m W of that 
city 1 hough not in existence before the anivil of the lonians 
m Asia, Its original foundtrs were largely settlers from Phlius 
xnd (leonae It stood originally on the isthmus connecting 
the mainlvnd with the penirisuli on which Lrvthrac stood, 
but the inhabitants, alarmed by the encroachments of the 
Persians, removed to one of the small islands of the bay, and 
there established their city This island was connected with 
the m uni ind by \lcxander the (iroat by means of a pier, the 
icmuns of which are still visible During the 5th century it 
wis for some time subject to the \thenians, but about the 
middle of the Peloponnesian war {\i2 bc) it revolted After 
a briv.f resistance, however, it again aeknoa^ledged the Athenian 
supremacy, and repelled a I tccdaemonian attack Under the 
Romans Clazomenae was included in the province of Asia, and 
enjoyed an immunity from t ixition Ihe site can still be made 
out, in the neighbourhood of Vourla, but nearly c very portion 
of Its ruins his been removed It was the biithplace of the 
philosopher An ix igor is It is famous for its painted terra-cotta 
sarcophagi, which are the finest monuments of Ionian painting 
m the 6th century B c (E Gr ) 

GLEANTHES {c 301-232 or 252 bc), Stoic philosopher, 
born at Assos in the Troad, was originally a boxer With but 
four drachmae in his possession he came to Athens, where he 
listened first to the lectures of Crates the Cynic, and then to 
those of Zeno, the Stoic, supporting himself meanwhile by 
working all night as water-carrier to a gardener (hence his 
nickname •PpedvTXrf>,) His power of patient endurance, or 
perhaps his slowness, earned him the title of ” the Ass ” , but 
such was the esteem awakened by his high mor il qualities that, 
on the death of Zeno in 263, he became the leader of the school 
He continued, however, to support himself by the labour of his 
own hands Among his pupils were his successor, Chrysippus, 
and Anligonus, king of Macedon, from whom he accepted 
2000 minae The manner of his death was characteristic A 
dangerous ulcer had compelled him to fast for a time Subse- 
quently he continued his abstinence, saying that, as he was 
already half-way on the road to death, he would not trouble 
to retrace his steps 

Cleanthes produced very little that was original, though he 


wrote some fifty works, of which fragments have come down 
to us Ihe principal is the large portion of the Hymn to Zeus 
which has been preserved in Stobaeus He regarded the sun 
as the abode of God, the intelligent providence, or (in accordance 
with Stoical materialism) the vivifying fire or aether of the 
universe Virtue, he taught, is life according to nature , but 
pleasure is not according to nature He originated a new theory 
as to the individual existence of the human soul , he held that 
the degree of its vitality after death depends upon the degree 
of its vitality in this life. The principal fragments of Cleanthes’s 
works are contained in Diogenes Laertius and btobaeus , some 
may be found m Cicero and Seneca 

See G C Mohinkt, Kleanthes der Stotker (Grcifswald, 1814) , C 
Wachsmuth, Commentationes de Zenoue CiUenst et Cleanthe Assto 
(Gottingen, 1874-1875), A C 1 ’l irson, I uigmeuts of Zeno and 
Cleanthes (Carnh , 1891) article by E ^\cllmann m Ersch and 
Grubers Allgetnetne Cncyklopadte R Hirzcl, Untersuchungen zu 
Ciceros philosophise hen Schnften, 11 (1882), containing a vindication 
of the originality of rieanthes A B Krischt, Forschungen anf 
dem Gebiete der alien Philosophie {1840) , also works quoted undtr 
Stoics 

CLEARCHUS, the son of Rhamphias, a Spartan general and 
condottiere Born about the middle of the 5th century b c , 
Clearchus was sent with a fleet to the Hellespont in 411 and 
became governor {dpnoa-rr]'*) of Byzantium, of which town he was 
proxemis His severity, however, made him unpopular, and in 
his absence the gates were opened to the Athenian besieging army 
under Alcibiades (409) Subsequently appointed by the ephors 
to settle the political dissensions then rife at Byzantium and to 
protect the city and the neighbouring Greek colonics from 
Thracun attacks, he made himself tyrant of Byzantium, and, 
when declared an outlaw and driven thence by a Spartan force, 
he (led to Cyrus In the “expedition of the ten thousand” 
undertaken by Cyrus to dethrone his brother Artaxerxes 
Mnemon, Clearchus led the Btloponncsians, who formed the 
right wing of Cyrus’s army at the battle of Cunaxa (401) On 
Cyrus s death Clearchus assumed the thief command and 
conducted the retreat, until, being treacherously seized with his 
fellow-generals by Tissaphernes,hc v/as handed o\ er to Artaxerxes 
and executed (1 hue vin 8 39,80, Xen HeLleniia,\ 3 iS‘^9> 
Anabasis, \ 11 , Diodorus xiv 12 19-26) In character lit v is a 
typical product of the bpartan edueational system He was a 
wairior to the finger-tips (iroXefi.iKh'i kuI c/hAottoAc/ios <o-;^utws 
X en Anab 11 6 i), and his tireless energy, unfaltering couiage 
and strategic ability made him an officer of no mean order But 
he seems to have had no redeeming touch of refinement or 
humanity 

CLEARFIELD, a borough and the county-seat of Clearfield 
county, Pennsylvania, U S A , on the W brant h of the busque- 
hanna river, in the W central part of the state Pop (1890) 
2248 , (1900) ^oSi, of whom 310 were foreign-born It is served 
by the New York Centrxl & Hudson Rivtr, the Pennsylvania, 
and the Buffalo, Rochester & Pittsburg railways The borough is 
about 1 105 ft above sea-le\ el, m a rather limited space between 
the hills, which command picturesque views of the narrow v alley 
The nver runs through the borough Coal and fireclay abound in 
the vicinity, and these, with leather, iron, timber and the pro- 
ducts of the fertile soil, are the bases of its leading industries 
Before the arrival of the whites the place had been cleared of 
timber (whence its name), and in 1803 it was chosen as a site for 
the county-seat of the newly erected county and laid out as a 
town , m 1840 It was incorporated as a borough 

CLEARING-HOUSE, the general term for a central institution 
employed in connexion with large and interrelated businesses for 
the purpose of facilitating the settlement of accounts 

Banking — Ihe London Clearing-House was established 
between 1750 and 1770 as a place where the clerks of the bankers 
of the city of London could assemble daily to exchange with one 
another the cheques drawn upon and bills payable at their 
respective houses Before the clearing-house existed, each 
banker had to send a clerk to the places of business of all 
the other bankers in London to collect the sums payable bv 
them in respect of cheques and bills , and it is obvious that much 
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time was consumed by this process, which involved the use of an 
unnecessary quantitv of money and corresponding risks of safe 
carnage In 1775 a room in Change Alley was settled upon as a 
common centre of exchange , this was afterwards lemoved to 
Post Office Court, 1 ombard Street I his clearing centre was at 
first confined to the bankers— at that time and long afterwards 
c Kclusivdy private bankers —doing business within the i ity, and 
the bankers in the west end of the metropolis used some one or 
other of the city banks as their agent in clearing When the 
joint-stock banks were first established, the jealousy of the 
existing banks was powerful enough to exclude them altogether 
from the use of the ( Icanng-House , and it was not until i8s4 
th It this feeling w'as removecl so as to allow them to be admitted 

At first the C leanng-IIouse was simply a place of meeting, but 
It came to be perceived that the sorting and distribution of 
tlieques, bills, &c , could be more expeditiouslv conducted by the 
appointment of two or three common clerks to whom each 
bankci’s clerk could gi\c all the instruments of exchange he 
wished to collect, and from whom he could receive all those 
payable at his own house The payment of the balance settled 
the transaction, but the arrangements were afterw'ards so 
perfected that the balance is now settled by means of tiansfers 
made at the Bank of Fngland between the ( Icaring- House 
account and those of the various banks, the C’caring-House, as 
well as each banker using it, having an account at the Bank of 
Fngland The use of the Clearing-House was still further 
extended m i8s8, so as to include the settlement of exchanges 
between the country bankers of England Before that lime each 
country banker receiving cheques on other countrv bankers sent 
them to those other bankcis by post (supj)osing thev were not 
eafv ing on business in the same place), and requested that the 
amount should be paid In the 1 ondon agent of the lianker on 
whom the cheques were drawn to the London age nt of the banker 
rc nutting them Cheques were thus collected In eorrespondenc c, 
and each remittance involved a separate pavincnt in London 
Since 18158, acroiclmglv, a country banker sends cheques on other 
country banks to his London correspondent, w ho exchange s them 
at the Clearing-House with the correspondents of the hankers on 
whom they art drawn 

The Clearing-House consists of one long room, lighted from the 
loot Around the walls and down the centre vre placed desks, 
allotted to the various Innks, according to the amount of then 
business Ihe desks are arranged alphabetic illv , so that the 
clerks may lose no time in passing round the room and delivering 
their “ eh irgcs ” or batches of chceiues to the ic]>resentativcs ot 
the V anous banks 1 be le are three clearings m London each dav 
Ihe first is at to 30 A m , the second at noon, ind the ihnd at 
2 30 p M It IS the busiest of all, and continues until fiv'e minutes 
past four, when the last delivery must be made Ihe ihrct 
cleuings were, in 1907, divided inte) town, mctropohtin and 
eountrv elcinngs, each with a definite are i All the clearing 
banks have their cheque s marked with the It tters ‘ T, ‘ M ’ and 
“ C according to the district m which the issuing bank is 
situated Every cheque issued by the tleanng banks, even 
though drawn in the head office of a bank, goes through the 
Clc uing-Housc 

The amount of business transacted at the Clearing-House 
vanes very much with the seasons of the year, the busiest time 
being when dividends arc paid and stock exchange settlements 
are made, but the volume of transactions avei igts roughly from 
200 to 300 millions sterling a week, and the yearly ck iranccs 
amount to something like £12,000,000,000 There are provincial 
clearing-houses it Manchester, Liverpool, Birmingham, New- 
castle-on-lync, Leeds, Shcfiield, Leicester and Bristol There aic 
also clearing-houses m most of the large towns of Scotland and 
Ireland In New York and the other large cities of the United 
States there arc clearing-houses providing accommodation for 
the various banking institutions (see Banks ani> Banking) 

The progress of banking on the continent of Furope has been 
slow m comparison with that of the United Kingdom, and the 
use of cheques is not so general, consequently the need for 
clearing-houses is not so great In France, too, the greater 
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proportion of the banking business is earned on through three 
banks only , the Banque de France, the Soci6tc G^nerale and the 
Credit Lyonnais, and a great part of their transactions arc settled 
at their own head offices But at the same time large sums 
pass through the Pans ( hambre de Compensation (the cleiring- 
house), established in 1872 

1 here are clearing-houses also in Berlin, Hamburg and many 
other European cities 

Railways — Ihe British Railway Clearing-House was estab- 
lished m 1842, Its purpose, as dchned bv the Railwav Cleanng- 
House Act of 1830, being ‘ to settle and adjust the receipts 
arising from railwav traffic within, or partlv within, the Lmted 
Kingdom, and passing over more than one railwav within the 
United Kingdom, booked or invoiced at throughout rates or 
fares” It is an independent bodv , governed bv a committee 
which IS composed of delegates (iisu illv the chairman or one of 
the directors) from each of the railwav s that belong to it Any 
railway company mav be admitted a partv to the clean ng-sv stem 
with the assent of the committee mav e ease to be a n ember at a 
month’s notice, and rnav be expelled if such expulsion be voted 
for by two-thirds of the delegates present at a speciallv convened 
meeting 1 he cost of mainUiining it is dtfraveel bv contributions 
from the companies proportional to the v olume of business p issed 
through It bv each It has two mam functions (1) When 
passengers or goods are booked through between stations 
belonging to cliflercnt railwav companies at an inclusive charge 
for the whole journev it distributes the monev received m due 
pioportions between the companies concerned in rendering the 
scrv le c lo this end it receiv es in the case of passenger traffic, a 
monthlv return of the tickets issued it c teh station to stitions on 
other hi cs, and, in the ease of goods trallic, it is supplied bv both 
the sending and receiving stations (when these are on different 
companies sv stems) w ith abstrac t s sl'ow mg the charactei ,v\ eight, 
&c , of the goods th">t have true lied between them Bv the ud 
of these pirtieulars it allocates the proper share of the receipts 
to each companv , hav mg clue regard to the distance ov cr which 
the traffic has been earned on each line to the tcrminil services 
undered bv e veh companv lo anv meidentil expenses to which 
It mav have been put ind to the cxistenec of am spcciil igree- 
ments for the div ision of tiafhc (2) 1 o avoid the inconvenience 
of a change of ti un at points where the lines of different com- 
panies meet passengers are often and goods and minerals 
generallv , came d m through vehicles from their stiitmg-pomt 
to their destination In eonseque nee vehicles belonging to one 
eompinv aie const inth foinung p ri of trims tint belong to, 
and run over the lines of, other e ompanies wh'ch thus have the 
temjiorirv use of rolling stock that does not belong to them 
B\ the aid of a large staff of ‘ number takers who are stationed 
at junctions all ovti the eountrv, and whose business is to 
record puticulars of the v thick ^ which j) ss through those 
pinetions, the Clearing-House follows the movements of vehicles 
which have lelt their owners line, asicrluns how fai thev have 
um on the lines ol other companies md cklnts each of tl e latter 
with the imount it has to pav for their ust Ihis charge is 
known as ‘ mileage ’ another chaigc which is also determined 
bv the ( k trmg-Housc is demunage, tint is the amount 
exiettd fiom the eletiining companv it a vehicle is not returned 
to Its owners within i picsrriiKcl time Bv the cxerc’si of the e 
functions the Cleanng-House le e umulates a long senes of credits 
to, and debits agiinst eith companv these are periodic Hv 
added up and set against each othei with the result tint the 
accounts between it and the e ompanies are finallv settled bv the 
transfer of comparativ'ely small bikinees It also dislnbutes the 
monev paid bv the post-office to the railwav s on iccount of the 
conveyance of parcel post triffie and through its lost luggage 
department manv thousands of articles left m railw iv c images 
are everv v e ir returned to then owners Its situation m Lonelon 
further renders it a convenient meetmg-phee for sev tral “ ( k 11- 
mg-House Conferences” of railway officiils, as of the genera! 
managers, the goods managers, and the superintendents of the 
line held four times a vear for the consideration of questions 
in which all the companies are interested The Irish Railwav 
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I learmg-House, established m 1848, has its headquarters m 
Dublin, and \/as incorporated by act of parliament in i860 

(rencral — Ihe principle of clearing adopted by banks and 
railways has been applied with considerable success m other 
businesses 

In 1874 tlic London Stock Lxcliangc Clearing-House was 
established for the purpose of settling transactions in stock, the 
cle inng being effected by balance-sheets and tickets the balance 
of stock to be received or delivered is shown on a balance-sheet 
sent in by each member, and the items are tlien cancelled against 
one another and tickets issued for the balances outstanding 
The New York Stoc k I'.xchmge ( learmg-llouse was established m 
1892 The scttlemi nts on the Pans Bourse are cleared within the 
Bourse itself, through the Compagnie des \gents de Change de 
Pans 

In 1S88 a society was formed in London c^led the Beetroot 
Sug ir Association for clearing bargains m beetroot sugar For 
every 500 bags of sugar of a definite weight which a broker sells, 
he issues a filiere (a form something like a dock-warrant), giving 
partKulars as to the ship, the warehouse, trtde-marks, &.t The 
fihere contains also a scries of transfer forms which are filled up 
and signed by each suc( essivc holder, so transferring the property 
to a mw purchaser The new purehiser also fiPs up a coupon 
attached to the transfer, quoting the date and hour of sale This 
coupon is detached by the seller and retained by him as e\ idence 
to determine any liability through subsequent deliy m the 
delivery of the sugar Any purchaser requiring delivery of the 
sug ir forwards the fihere to the clearing-house, and the ofticials 
then send on his name to the first seller who tenders him the 
wanant direct These fiheres pass from hand to hand within a 
limit of six days, a stamp being affixed on ea<h transfer as a 
clearing-house fee 1 he different e between each of the successiv e 
transactions is adjustetl hy the clearing-house to the profit or loss 
of the seller 

Ihe 1 ondon Produce Clearing-House was established m 1888 
for regulating and adjusting bargains in foreign and colonial 
produce 1 he object of the association is to guarantee both to 
the buyer and the seller the fulfilment of liargains for future 
delivery The transactions on either side ire allowctl to ateumu- 
lite during a month and an adjustment made vt the end by a 
settlement of the final balance owing On the same lines are the 
Caisse de Liquidation at HavTe and the Waaren Liquidations 
( asse at Hamburg Ihe ( otton Association also has a clcarmg- 
house at Liverpool for c learing the transactions which arise from 
dealings in cotton 

\tTTHORiins W Howaith, Our Charing Siv/ew and Clearing 
UiHiscs (1897), 1 he Hanks in the Clearing llouie {1905) J G Cannon, 
C haring hou<S( s, thtir Historv, Methods and -idministratton {1901), 
H r 1 iston, Mone} I xihangL and Hanking [n)o^) , andthevanous 
volurnis of the Journal of the Institute of Bankers (T A I ) 

CLEAT (a word common in v irinus forms to many leutonic 
languages, in the sense ul a Hedge or lump, if “clod ’ and 
' clot’), a Htdgi -shaped piece of wood fastened to ships’ 
masts and elsewhere to prevent a rope, collar or the like from 
slipping, or to act as a step , more particularly a piece of wood 
or metal witli double or single horns used for belaying ropes 
A “ cleat ’ is also a wedge fastened to a ship s side to catch the 
shores m a 1 uinching cradle or dry dock ‘ Cleat ’’ is also used 
in mining tor the vertical cleavage-planes of lual 

CLEATOR MOOR, an urban district in the Fgremont parlia- 
mentary division of Cumberland, England, 4 in S F of Whitc- 
havin, served hy the Furness, London & North-Western and 
Cleator & Workington Junction railways Pop (1901) 8120 
The town lies hetwei?!! the valleys of the Ehcn and its tributary 
the Dub Beck, in a district rich in coal and iron ore Ihe mining 
of these, together with blast furnaces and engineering works, 
occupies the large industrial population 

CLEAVERS, or CjOOSI -grass, Galium Apanne (natural order 
Rubiaceae), a common plant in hedges and waste places, with 
a long, weak, straggling, four-sided, green stem, bearing whorls 
of 6 to 8 narrow leaves, i to 2 m long, and, like the angles of the 
stem, rough from the presence of short, stiff, downwardly-pointing, 


hooked hairs The small, white, regular flowers are borne, a few 
together, in axillary clusters, and are followed by the large, hispid, 
two-celled fruit, which, like the rest of the plant, readily clings 
to a rough surface, whence the common name 1 he plant has a 
wide distribution throughout the north temperate zone, and is also 
found m temperate South America 
CLEBURNE, a town and the county-seat of Johnson county, 
Texas, USA, 21; m S of Fort Worth Pop (1890) 3278, 
( 1900) 7493, of whom 61 1 were of negro descent It is served by 
the Gulf, Colorado & Santa F6, the Missouri, Kansas & lexas, 
and the Trinity & Brazos Valley railways It is the centre of a 
prosperous farming, Iruit and stock-raising rigion, has large 
railway repair shops, flour-mills, cotton gins and foundries, a 
canning factory and machine shops It has a Carnegie library, 
and St Joseph’s Atadcmy (Roman Catholic , for girls) Ihe 
town was named in honour of Patrick Ronayne Cleburne (1828- 
1864), a major general of the Confederate army, who was of 
Irish birth, practised law m Helena, Arkansas, si rved at Shiloh, 
Perryville, Stone River, Chiikamauga, Missionary Ridge, Ring- 
gold Gap, Jonesboro and hrankhn, and was killed in the list- 
nimed battle , he was called the ‘ Stonewall of the West ’ 
CLECK HEATON, an urban district m the Spen Valley parlia- 
mentary division of the Wc'st Ruling of Yorkshire, Englanil, 
si m S by E of Bradford, on the I ancashire Yorkshire, 
Great Northern and London & North-Western r ulw lys Pop 
(1901) 13,534 A clvamlxT of commeric has held meetings here 
since 1878 1 he industries comprise the manufacture of woollens, 

blankets, flannel, wire-card and machinery 
CLEETHORPLS, a watering-place of Lincolnshire, England , 
within the parliamentary borough of Great Grimsby, 3 m SE 
of that town by a branch of the Great Central railway Pop 
of urban district of Cleethorpe with Fhrunseoe (igoi) 12,578 
tleethorpes faces eastward to the North Sea, but its shore of 
fine sand, affording good b.ithing, aetu illy belongs to the estuary 
of the Humber I here is a pier, and thi sea-wall extends for 
aljout a mile, forming a pleas<int promenade Ihe suburb of 
New elec connects Cleethorpes with Grimsby Ihe church of 
the Holy Trinity and St Mary is prmcipally Noiman of various 
dates, but work of a date apparently previous to the Conquest 
appeals in the tower ( leethorpes is greatly favoured by 
visitors fiom the midkmd counties, lancashire and Yorkshire 
CLEFT PALATE and HARE-LIP, in surgery Chfl Palate 
IS a congenital cleavage, or incomplete development in the roof 
of the mouth, and is frequently associated with hare-hp The 
infant is prevented from sucking, and an operation is necessary 
C left-palate ii often a hereditary defect The most favourable 
time for operating is between the age of two weeks and three 
months, and if the i left is closed at this early date, not only are 
the nutrition and general development of the child greatly 
improved, hut the voue is probably saved from much of the 
unpleasant tone which is usually associated with a defective 
roof to the mouth and is apt to persist even if a cleft has been 
successfully operated on later in childhood 1 he greatest advance 
which has been made in the operative treatment of cleft palate 
is due to the teaching of Dr Truman W' Brophy, who adopted 
the ingenious plan of thrusting together to the middle line of 
the mouth the halves of the palate which nature had unfortun- 
ately left apart But, as noted above, this operation must, to 
give the best results, be undertaken in the earliest months of 
infancy After the cleft in the palate has been effectually dealt 
with, the hare-hp can be repaired with ease and success 

Ilare-Up — In the hare the splitting of the lip is in the middle 
line, but m the human subject it is on one side, or on both sides 
of the middle line Ihis is accounted for on developmental 
grounds a cleft m the exact middle line is of extremely rare 
occurrence Hare-hp is often associated with cleft palate 
Though we are at present unable to explain why development 
should so frequently miss the mark m connexion with the forma- 
tion of the hp and palate, it is unlikely that maternal impressions 
have anything to do with it As a rule, the supposed “ fright ” 
comes long after the lips arc developed They are completely 
formed by the ninth week Heredity has a powerful influence 
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in many cases The best time for operating on a hare-lip depends 
upon various cirtumstanees Thus, if it is associated with deft 
palate, the palatine c left has first to be closed, m which case the 
child will probably be several months old before the hp is operatetl 
on If the infant is in so poor a state of nutrition that it appears 
unsuitable for surgical treatment, the operation must be post- 
poned until his condition is sufficiently improved But, assuming 
that the infant is m f iir health, that he is taking his food well and 
thriving on it, tliat he is not troubled by vomiting or diarrhoea, 
and that the hare-hp is not issotiated with a difectne jyalate, 
the sooner it is operated on the better It may be successfully 
done even within a few hours of birth When a hare-Up is 
unassociated with cleft palate, the infant mav possibly Ije enabled 
to take the breast within a short time of the gap bemg closed 
In such a case the operation may be advisabl> undertaken 
within the hrst few days of birth I he case being suitable, the 
operation may be conveniently undertaken at any time after 
the U nth day (E () *) 

CLEISTHENES, the name of two Greek statesmen, (i) of 
Athens, (2) of Sievon, of whom the first is far the more important 
I Clfisthenes, the Athenian statesman, was the son of 
Mcgacles and Agaristc, daughter of Cleisthines of Sieyon He 
thus belonged, through his father, to the noble familv of the 
Mtmaeonid le (<7 v ), who bore upon them the curse of the Cylon 
lan masscirre and had been in exile duiing the rule of the JPeisi- 
stratids In the hope of washing out the stigma, whi( li damaged 
the ir pre stige tht\ spent the hitti r p u t of th( ir exile in t arry mg 
out with greit splendour the contract given out by the Amphic- 
lyons for the rebuilding (<f the temple at Delphi (dcstrovecl 
by fire in f* < ) By building the pronaos of Paiian marble 
instead of limestone as speeihod in the contract, they acquired 
a high reputation for piety , the curse was eonsigned to oblivion | 
and their icinstitenient was imposed by the oraelc itself upon 
the Spartan king, (leomems (qv) Chistlienes to whom this 
fir-sceing atonement must probably be attributed, had also on 
his side (t) the maliemtepts in Athens who were disgusted with 
the growing sevt'ntv of Hifipus, and (2) the oligarchs of Spirta 
partly on religious grounds, md pirtly owing to their hatred 
of tyranny Aristotle’s Constitutum of Aiher<;, however treats 
the allianee of the Feisistratids with Argos, the rival of Sparta 
in the Peloponnesi, as the chief ground for the action of Sparta 
{c icy) In c 513 Be ( leislhencs invaded Attica, hut wis 
defeated by the tyrint’s mercenaries at J tipsydrium (S of Ml 
Parnes) Sparta then, in tardv obedience to the oracle, threw 
off her alliance witli the Peisibtratids, and, alter one taihire, 
expelled Hippias in 31 1-5 10 n e , leaving Athens once again at 
the mercy of the powerful families 

tleisthencs, on his return, was in a difTieultv he realized 
that Athens would not tolerate a new tvranny, nor wcic the 
other nobles willing to accept him as leader of a 
ccjnstitutional oligarchy It w is left for him to take 
policy ihe people into pirtncrship ” as Peisistratiis had in a 
different way done before him Solon’s reforms had 
failed, primanb because they left unimpaired the power of the 
great landed nobles, who, in their severa' districts, doubled the 
roll s of landlord, pne st and p itri irch This evil of local influence 
Peisistratus had concealed by satisfying the nominally sovereign 
people that m him they had a sufficient representative It was 
left to Cleisthenes to adopt the remaining remedy of giving 
substance to the form of the Solonian constitution His fir^t 
attempts roused the aristocrats to a last effort , Isagoras 
appellee! to the Spartans (who, though they disliked tvrarmv, 
had no love for clemocracv) to come to his aid Cleisthenes 
retired on the arrival of a herald from ( leomenes, reviving the 
old question of the curse , Tsagoras thus became all-powerful ^ 
and expelled sev^en hundred families Ihe democrats, however, 

‘ The archonshjp of Lsat;oraa m 508 i>, important is showing that 
Cleisthenes, three yeais after his return had so fir faded to secure 
the support of a m vjontv in \tbcns There is no sufficient reason 
for supposing that the election of Isagoras was procured bytlco 
menes all the cvndenc« points to its having been brought about in 
the ordinary way i>robably, therefore, t leisthenes did not take the 
people thoroughly into partniiship till after the spring of 508 
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rose, and after besic*ging Cleomenes and Isagoras m the Acropolis, 
let them go under a sale-eonduc t, and brought faack the exiles 
Apart from the reforms which Cleisthenes was now able to 
estaWish, the penod of his ascendancy is a blank nor arc we 
told when and how it came to an end It is clear, however — 
and it is impossible m connexion with the Pan-hcllenic patriotism 
to which Athens laid claim, to overnte the importance of the 
fact — tliat Cleisthenes hard pressed m the war with Boeotia, 
Euboea and bparta (Herod v 73 and foil ) sent ambassadors 
to ask the help of Persia The storv, as told bv lU r(aiotus, that 
the ambassadors of their own accord agieed to give cirtli and 
water” (i c submission) in return for Persian assist uki, and 
that the Leclesia subsequently disavowed their action as un- 
authorized, is scarcely credible I leisthenes (1) was m full 
control and must have instructed the ambassadors , (2) he 
knew that any help from Persia meant submission It is pr u ti 
cally certain, therefore, that he (cf the Mcmaeonids md the 
story c)f the shield at Marithon) was the first to ‘ medi/e ” 
(see Curtius, History of Greece) Piobablv he liad hoped to 
persuade the teclesia that the agreement was a mere fijrm 
Aclian siVs that he himself was a vietim to his own device of 
ostr.icisin ((] V ) , this, though apparently inconsistent with the 
C onstitutioH of Athens (e 22), mav perhaps inditaie that his 
political career ended in clisgrac t, a hypothesis which is exphe iblc 
on the ground of this act of treac herv in respect of the ittc mpted 
Persian alliance Whether to Cleisthenes arc due the final 
success over Boeotia and Iniboea, the planting of the 4000 
clcruchs on the Lelajitini Plain, anci the policy of the Aegmetan 
War (sec AlC/INx), in which Vthens boirowecl ships from Corinth, 
it is impossible to determine Ihc eclipse of Cleisthenes in ail 
records is one of the most curious facts in (irtek history It is 
also curious that we do not know in what official capicity 
( leistliencs carried his reforms Pirhaps he vas given extra- 
orclinary at/ hoc powers for a specified time, conceivably he 
used the orclinarv mechanism It seems char that he had fully 
considered his scheme in advance that he broached it before 
the last attack ol Isagoras, and that it was cmlv after the finil 
expulsion of isagoras and his Spartan dlies that it betaine 
possible for him to put il into execution 

Cleisthenes aimed it Ix'ing the leader of a self-governing 
people in other words he aimed at miking the clcmocracv 
actual He realized that the deid-wcight which 
held the clemocricy down was the influence cm politics 
of the local religious unit 1 hcretorc his prime object reforms 
was to chssociite the clans and the phratries from 
politics and to give the democracy a totally new electoral basis 
111 which old associitions and vested interests would be split 
up and liecome ineflective It was neccssarv that no man 
should govern a pucket-constituenc v merely bv virtue of his 
religious financial or ancestral prestige, and that then should 
be created a new local unit with idministrativ e powers of a 
democratic character which would galvanize the lethargic voters 
into a new sense of responsibilitv md independence His first 
step was to abcvhsh the four '^oloman trilies and create ten new 
ones* Each of the new tribes was subdivided into denies ’ 
(roughlv ‘townships ), this organization did not jbet a 
except pohticalH supersede the s\stem of elans and tribes" 
phratries whose old religious signification remamed 
untouched The new tribes, however though geogriphically 
arranged did not represent local interests Further the tribe 
names were taken from legcnclarv heroes ((ecropis, Pandionis, 
Aegeis recalled the stoned kings of Attu a) and therefore, 
contributed to the idea of a national unitv even Ajax the 
eponym of the tribe \eantis though not Attic was famous 
as an ally (Herod v 66) and ranked as a national hero Each 
tribe had its shrine and its particular hcro-eult, which however, 
was free from local association and the dominance of particular 
* The explanation given for this step by Hirodotus (v 67) is 
an amusing example ot his incapacity as a critical historian To 
compare Cleisthenes of bicyon (see btlow) bent on humiliatnijs the 
Dorians of Sicyon by giving opprobrious nanus to the Dorian tiibi s, 
with his granctson, whose endeavour was to elevate the v« ry persons 
whose tribal organization he replaced, is clearly absurd 
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families This national idea Cleisthenes further emphasized by 
setting up in the market-place at Athens a statue of each tribal 
hero 

Ihe next step was the organization of the deme Within 
each tribe he grouped ten demes (see below), eac h of which had 
Demea chapel, and (2) Its census-list kept 

** by the demarch Ihe dtmarch (local governor), who 
was elected popularly and held oflice for one ) ear, presided over 
meetings affecting local administration and the provision of 
crews for the state-nav\, and was probably under a svstem of 
scrutiny like the doktmasia of the state-magistrates According 
to the Aristotelian Constitution of Athens, Cleisthenes further 
divided Attica into three districts. Urban and Suburban, Inland 
{Mesogatos), and Maritime (Paralta), each of whiih was sub- 
divided into ten iuHyes , each tribe had three tritt>es in each 
of these districts The problem of establishing this decimal 
svstem in connexion with the denies and trittyes is insoluble 
Herodotus says that there were ten^ denies to eaih tribe (Seica 
cis Tus , but each tribe was composed of three trittyes, 

one in each of the three districts Since the deme was, as will 
be seen, the electoral unit, it is clear that m tribal voting the 
object of ending the old threefold schism of the Plun, the Hill 
and the Shore was attained, but the relation of deme and trittvs 
IS obviouslv of an unsymmetrical kind The Constitution of 
4thnis oavs nothing of the ten-demc-to-each-tribe arrangement, 
and there is no suflicient reason for supposing that the demts 
originally w’cre e\ u tly a hundred in number Wc know the 
names of 168 demes, and Polemon (3rd century b c ) enumerated 
173 It has been suggested that the demes did onginallv number 
ex ictlv a hundred, ind that new demes were added as the popu- 
lation increased This theoiy, however, presupposes that the 
demes were originally equal in numbtrs In the 5th and jth 
centuries this was certainly not the c ise , the number of demes- 
men in some lascs was only one hundred or two hundred, 
whereas the deme Atharnac is icfcrrcd to as a “gicat part” of 
the whole state, and is known to have furnished three thousand 
hoplites The theory is fundamentallv at fault, inasmuch as 
It regards the deme as consisting of all those nsidint within 
its borders In point of fact membership was hereditary, not 
residential, Demosthenes ‘ of the Pacanian deme ’ might live 
where he would without severing his deme connexion Ihus 
the increase of population could be no reason for creating new 
denies ibis distinction in a deme between demesmen and 
residents belonging to another deme (the iyhCKTtjfKvoi), who 
pud a deme- tax for their privilege, is an important one it 
should further be noted th it the demes belonging to a particulai 
tribe do not, as a fact, appear always in three separate groups , 
the tube At antis consisted of Philerurn and eleven denies in 
the district of Marathon , other tribes had demes m five or six 
groups It must thtrefore, be admitted that the problem is 
insoluble for want of data Nor are we better equipped to settle 
the relation between the Cleisthcncan division into Urban, 
Maritime and Inland, and the old divisions of the Plain, the 
Shore and the Upl md or Hi'l The ‘ Maritime ” of ( Icisthenes 
and the old ” Shore ” are eertainly not coincident, nor is the 
“ Inland ” identic il with the ” Upland ’ 

lastly, It has been asked whethei we are to Ixlieve that 
Cleisthtiies invented the demes To this the answer is m the 
negative The demes were undoubtedly primitive divisions of 
Attica , Herodotus (ix 73) speaks of the Dioscuri as ravaging 
the demes of Dccclci (sec R W Macan ad loc ) and we hear of 
opposition between the iity and the demes The most logical 
conclusion perhaps is that Cleisthenes, while he did create the 
demes which Athens itself comprised, did not create the country 
domes, but merely gave them definition as political divisions 
1 hus the city itsi If had six domes in fiv e different tribes, and the 
other five tribes were represented in the suburbs and the Peiraeus 
It is clear that m the tUisthenean system there was one great 
source of danger, namely that the residents in and about Athens 
must always have had more weight in elections than those in 

^ Wilamowitz Moilkndorlf ( iind ithen,^)^ 149 150) suggests 
ievoxa, “ in ten batches, instead of W/co 


I distant demes There can be little doubt that the preponderat- 
ing influence of the city was responsible for the unwisdom of 
the later imperial policy and the Peloponnesian war 

A second problem is the franchise reform of Cleisthenes 
Aristotle m the Pohi cs (111 2 3^1275 b) says that Cleisthenes 
created new citizens by enrolling in the tribes “ many resident 
aliens and emancipated slaves ” ^ But the Aristotelian Con- 
liitution of Athens asserts that he gave “ citizenship to the 
masses ” These two statements are not compatible It is 
perfectly clear that Cleisthenes is to be regarded as a 
democrat, and it would have been no bribe to ^^^aephiamus 
people merely to confer a boon on aliens and slaves 
Moreover, a revision of the citizen- roll {diapsephismm) had 
recentlv taken place (after the end of the tyranny) and a 
great many citizens had been struck off the roll as being of 
impure descent (of T<p ykvn p/ nadapoi) This class had existed 
from the time of Solon, and, through fear of political extinction 
by the oligarchs, had been favourable to Pcisistratus Ckis- 
thenes may have enfranchised aliens and slaves, but it seems 
certain that he must have dealt with these free Athenians who 
had lost their rights Now Isagoras presumably did not carry 
out this revision of the roll (dtopsephtsmus) , as “ the friend of 
the tyrants” (so Ath Pol 20, but Meyer, Busolt and others 
contest this) he w'ould not have struck a blow at a class which 
favoured his own views A reasonable hypothesis is that 
(leisthcncs was the originator of the measure of expulsion, and 
that he now changed his policy, and strengthened his hold on 
the democracy by reinstating the disfranchised in much larger 
numbers Ihe new citizens whoever they were, must, of course, 
hav e been enrolled also in the (hitherto exclusive) phratry lists 
and the dtme-rolls 

The Boule (<7 v ) was reorganized to suit the new tribal arrange- 
ment, and w\s known henceforward as the Council of the Five 
Hundred, fifty from each tribe Its exact constitution 7.1,^ 

IS unknown, but it was certainly more democratic council 
than the bolonian hour Hundred Further, tht boania 
system of ten tribes led 111 course of time to the con-®^^*" 
struction of boards of ten to deal vith militarv and civil affairs, 
eg the StraUgi (see Siraifous), the Apodectac, and others 
Of these the former cannot be attributed to Cleisthenes, but on 
the evidence of Androtion it is certain that it was Cleisthenes 
who replaced the Colacretae ^ by the Apodeetae (“ receivers ’), 
who were controllers and auditors of the finance department, 
and, lieforc the council in the council-chamber, received the 
revenues Ihe Colacrctac, who had done this woik before, 
remained in authoritv over the internal expenses of the Pry- 
taneuin \ further change which followed from the new tnbvl 
svstem was the reconstitution of the army , this, however, 
probablv took place about 501 b c , and cannot be attributed 
directlv to C leisthcncs It has been said that the deme became 
the IcKdl political unit, replacing the naucrarv (qv) But the 
naucrarics still supplied the fleet, and were increased in numbei 
from forty -eight to fifty , if each naucrary still supplied a ship 
and two mounted soldiers as before, it is interesting to learn 
that, only seventy years before the Peloixinncsian War, Athens 
had but fifty ships and a hundred horse ‘ 

The devnee of ostracism is the final stone in the t leisthenean 
structure An admirihle scheme in theory, and, at first, in 
pract'ce, it deteriorated in the 5th centurv into a mere party 

■* It should be observed that there- are other transl itions of the 
elithcult j)hr isc ^al Sot \ovs utrolKovi 

* ColacrtUu were veiv ancient Athenian m leistrates either 
(i) those who " cut up the joints m the Prytamum {/cwXa, Ktlpw), 
01 (2) those who ‘collected the joints {KuXa, iyetpu) which were 
left ovei from public sacrifices, and consumed m the Prvtant um 
Ihcsc ehheids wcic again nnpfjrtmt m the time ot Xristoph-ines 
{U'a'ips, 603, 724 Bird'!, 1541), md they preside d over the payment 
of the dicasts instituted by Pencks They arc not mentioned, 
though thev may hive existed, after 403 b c At bicyon also 
magistrates of tins name arc found 

* It IS, howevei, moic probable that the light reading of the 
pass ige IS Sica IrireTs insteacl of SOo, which would give a cavalry force 
m early Athens of 480, a reasonable number m proportion to the 
total fighting strength 
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weapon, and in the case of Hyperbolus (417) became an 
absurdity 

In conclusion it should be noticed that Cleisthenes was 
the founder of the Athens which we know To him was due 
the spirit of nationality, the principle of liberty duly 
umtamry j^ppp^tioned and controlled by centralized and de- 
centralized administration, which prepared the ground for the 
rich developments of the Golden Age with its triumphs of ait 
and literature, politics and philosophy It was Cleisthenes who 
organized the structure which, for a long time, bore the heavy 
burden of the Empire against impossible odds, the structure 
which the very different genius of Pericles was able to beautify 
He was the first to appreciate the unique powei m politics, 
literature and society of an organized public opinion 

Authorities — Ancient Aristotle, Constitution of Athens (ed 

E Sandys), cc 20-22, 41 Herodotus v 6^ 73, vi 131 Ans'^otle, 
olittcs, in 2, 3 ( •= 1 275 b, for franchise reforms) Modern Histones 
of Greece in general, especially those of Grote and Curtius (which, 
of course, lack the information contained in the Constitution of 
Athens), zxiA ] B Bury See also E Meyer, Geschichte des Altertums 
(vol 11 ) G Busolt, Griech Gesch (and ed , 1893 foil ) MilchhOkr, 
Ober die Demcnordnung des Kleisthcncs ’ m appendix to 
lung d Bert Akad (1892) R Loeper m Athen Mitteil (1892), 
pp 310 433 A H J Grccnulgc, Handbook of Greek ConsHtutional 
History (1896) Gilbert, Greek Constitutional Antiquities (Fng 
tians , 1895) R W Ma.ca.n, Herodotus tv w , vol n (1895), pp 127 
148 U von Wilamowitz Modlendorff, 4rist und Athen See also 
BoulS , Ecclesia , Ostracism , Naucrary , Solon 

2 Cleisthenes of Sicyon (r 600-570), grandfather of the 
above, became tyrant of Sicyon as the representative of the 
conquered Ionian section of the inhabitants He emphasized 
the destruction of Dorian predominance by giving ridiculous 
epithets to their tribal units, which from Hyilcis, Dymanes and 
Pamphyh became Hyatac (“ Swme-men ”), Choireatae (“ Pig- 
men ”) and Oncattu (“ Ass-mcn ”) He also attacked Dorian 
Argos, and suppressed the Homeric “ rhapsodists ” who sang 
the exploits of Dorian heroes He championed the cause of the 
Delphic oracle against the town of Cnsa (Cirrha) in the hatred 
War {c 590) Cnsa was destroyed, and Delphi bee ame one of the 
meeting-places of the old amphictyony of Anthcla, henceforward 
often called the Delphic amphictyony The Pythian games, 
largely on the initiative of Cleisthenes, were rc-estabhshed with 
new magnificence, and C leisthenes won the first chariot race in 
582 He founded Pythian games at Sicyon, and possibly built 
a new Sieyonian treasury at Delphi Ills power \ias so great 
that when he offered h»s daughter Agariste m marriage, some 
of the most prominent Greeks sought the honour, which fell upon 
Megaeles, the Alcmaeomd The story of the rival wooers with 
the famous retort, “ Ilippocleides don’t care,” is told in Herod 
vi 125, see also Herod v 67 and Thuc 1 18 
Cleisthlnfs is also the name of an Athenian, pilloried by Aiisto 
phanes {Clouds, 354 , Thesm 574) as a fop and a profligate (J M M ) 
CLfilTARCHUS, one of the historians of Alexander the Great, 
son of Demon, also an historian, was possibly a native of Eg>"pt, 
or at least spent a considerable time at the court of Ptolemy 
Lagus Quintilian {Instil x i 74) credits him with more 
ability than trustworthiness, and Cicero {Brutus, 11) accuses 
him of giving a fictitious account of the death of Themistoclcs 
But there is no doubt that his history was very popular, and 
much used by Diodorus Siculus, Quintus Curtius, Justin and 
Plutarch, anel the authors of the Alexander romances IIis 
unnatural and exaggerated style became proverbial 

The fragments, some thirty m number, chiefly prescrvtd m Aelian 
and Stiabo, will be founcl in L Mulkr s Scriptores Rerum Alexandrt 
Magni (in the Didot Arnan, 1846) monographs by C Raun, Dc 
Chtarcho Diodori, Curtii, Justim auctore (1808), and F Reuss, 
Hellenvstische BeitrAge " in Rhein Mus Ixui (1908), pp 58-78 
CLEITHRAL (Gr nXelOpov, an enclosed or shut -up place), 
an architectural term applied to a covered Greek temple, in 
contradistinction to hypaethral, which designates one that is 
uncovered , the roof of a cleithral temple completely covers it 
CLEITOR, or Clitor, a town of ancient Greece, in that part of 
Arcadia which corresponds to the modem eparchy of Kalavryta 
in the nomos of Elis and Achaea It stood in a fertile plain to 
the south of Mt Chelmos, the highest peak of the Aroanian 
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Mountains, and not far from a stream of its own name, which 
joined the Aroamus, or Katzana In the neighbourhood was 
a fountain, the waters of which were said to deprive those who 
drank them of the taste for wine The town was a place of con- 
siderable importance in Arcadia, and its inhabitants were noted 
for their love of liberty It extended its territory over se\cril 
neighbouring towns, and m the 'Ihehan war fought against 
Orchomenus It joined the other Arcadian cities in the founda- 
tion of Megalopolis As a member of the Achaean league it 
was besieged by the Aetolians m 220 b c , and was on several 
occasions the seat of the federal assemblies It coined money 
up to the time of Septimius Severus The ruins, which bear 
the common name of Paleopoli, or Old City, are still to be seen 
about 3 m from a village that prese rv es the ancient designation 
The greater part of the walls which enclose an area of about a 
mile and several of the senii-circular towers with which they 
were strengthened can be clearly made out, and there are also 
remains of three Doric temples and a small theatre 

CLELAND, WILLIAM (1661 ?-i68c)), Scottish poet and 
soldier, son of Thomas Cleland, gamekeeper to the marquis of 
Douglas, was born about 1661 He was probably brought up 
on the marquess of Douglas’s estate in Lanarkshire, and was 
educated at St Andrews University Immediately on leaving 
college he joined the army of the Covenanters, and was present 
at Drumclog, where, says Robert Woarow, some attributed to 
Cleland the manoeuvre whu h led to the victory He also fought 
at Bothwell Brulgt He and his brother James were described 
in a royal proclamation of the i6th of June 1679 among the 
Icadv-rs of the insurgents He escaped to Holland, but m 1685 
was again m Scotland m connexion with the abortive invasion 
of the earl of Argyll He escaped once more to return in 1688 
as agent for William of Orange He was appointed lieutenant- 
colonel of the Cameronian regiment raised from the minority 
of the western Covenanters who consented to serv e under W ilham 
111 Ihe Camcronians were entrusted with the defence of Dun- 
keld, which they held against the fierce assault of the Highlanders 
on the 26th of August The repulse of the Highlanders before 
Dunkeld ended the Jacobite rising, but Cleland fell m thi struggle 
He wrote 4 Collection of several Pot ms and I erscs composed 
upon various occasions (published posthumously, 1697) Of 
“ Hullo, my fane le, whither wilt thou go? ’ onlv the last nine 
stanzas are bv Cleland His poems have small literary merit, 
and are written, not in pure 1 owland Scots, but in English with 
a large admixture of Scottish words The longest and most 
important of them are the “ mock poems ’ ‘ On the Expedition 
of the Highland Host who came to destroy the western shires 
m winter 1678” and ‘‘On the clergie when they met to consult 
ibout taking the Test in the year i68r ’ 

An Exact Narrative of the Confiict of Duukcld collectva from 
seieral officers of the regiment appcvrtd m i08y 

CLEMATIS, in botany, a genus of the natural order Ranun- 
culaceae, containing nearly two hundred species, and widely 
distributed It is represented in EngUnd by Clematis I italba, 
‘‘ old mans beard ” or “ travelbr’s joy,” a common plant on 
chalky or light soil The plants are shrubby climbers w ith gener- 
ally compound opposite lencs, the stalk of which is sensitive 
to contact like a tendril, becoming twisted round suitable objects 
and thereby giving suppoi t to the plant 1 he flow ers are arranged 
in axillary or terminal cHisters, they have no petals, but white 
or coloured, often very large sepals, and an indefinite number 
of stamens and c irpels They contain no hont \ , and arc v isited 
by insects for the sake of the pollen, which is plentiful I he fruit 
is a head of achenes, each bearing the long-bearded persistent 
style, suggesting the popular name This feathery style is an 
important agent in the distribution of the seed by means of the 
wind Several of the species, espeeiallv the large-flowered ones, 
arc favourite garden plants, well adapted for covering trellises 
or walls, or trailing over the ground Many garden forms hav e 
been produced by hybridization, among the best known is 
C Jackmanni, due to Mr George Jackman of Wokmg 

Further information may be obtained from The Clematis as a 
Gardm Flower, by Thos Aloore and George Jackman Stc abo 
G biicholson, Diffiowrtry 0/ 1 (1885) and Supplements 

VI 16 
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CLEMENCEAU, GEORGES (1841- ), French statesman, 

was born at Mouilleron-en-Pareds, Vendee, on the 28th of 
September 1841 Having adopted medicine as his profession, 
lie settled in 1869 in Montmartre , and after the revolution of 
1870 he had become sufficiently well known to be nominated 
nmyor of Uie 18th arrondissement of Pans (Montmartre) — ^an 
unruly district over which it was a difficult task to preside- 
()n the 8U1 of February 1871 he was elected as a Radical to the 
National Assemble for the department of the Seme, and voted 
against tlie peace preliminaries The execution, or rather 
murder, of Gentrals Lecomte and C 16 ment Thomas by the 
consraunists on i8th March, which he vainly tried to prevent, 
brought him into collision with the central committee sitting 
at the hotel de ville, and tliey ordered his arrest, but he escaped , 
!ie was accused, however, by various witnesses, at the subsequent 
trial of the murderers (November 2yth), of not having intervened 
when he might have done, and though he was cleared of this 
charge it led to a duel, for his share in which he was prosecuted 
and sentenced to a fine and a fortnighit’s umprisonment 

Meanwhile, on the 20th of March 1871, he had introduced 
in the National Assembly at Vtrsaillcs, on behalf of his Radical 
colleagues, the bill estalilishing a Pans municipal council of 
eighty members , but he was not returned himself at the elections 
of the 26th of March He tned witli the other Pans mayors to 
mediate between Versailles and the hotel de vilie, but failed, 
and accordingly resigned his mayoralty and hia seat m the 
Assembly, and temporarily gav'c up politics , but he was elected 
to the Pans municipal council on the 23rd of July 1871 for the 
{ lignancourt quarUer, and retained his seat till 1876, passing 
through the offices of secretary and vice-president, and becoming 
president m 18715 In 1876 he stood again for tiie Chamber of 
Deputies> and was elected for the i8th arrondissemcnt He joined 
the Extreme I,eft, and his energy and mordant eloquence 
speedily made him the leader of the Radical section In 1877, 
after the Seize Mat (see France History), he was one of the 
republican majority who denounced the Broglie ministry, and 
he took a leading part m resisting the anti-republican policy 
of which the Seize Mat incident was a symptom, his demand 
in 1879 for the indictment of the Broglie ministry bringing him j 
into particular prominence In 1880 lie started I'ls newspaper, 
La Justice, which btcame the prim ip d organ of Parisian Radical- 
ism , and fronl this tune onwards throughout M Grevy’s 
presidency his reputation as a political critic, and as a destroyer 
of ministries who yet would not take office himself, rapidly grew 
He led the Extreme Left in the Chamlier He was an active 
opponent of M ]ule3 Terry’s colonial policy and of the Oppor- 
tunist party, and in 188 s it was his use of the Tongking disaster 
which principally determined the fall of the Ferry cabinet 
^t the elections of 1885 he advocated a strong Radical pro- 
gramme, and was returned both for his old seat in Pans and for 
the Var, selecting the latter Refusing to form a ministry to 
replace the one he had overthrown, he supported the Right in 
keeping M Freyanet m power m 1886, and was responsible 
for the inclusion of General Boulanger in the Freyanet cabinet 
as war mmister When Boulanger {q v ) showed himself as an 
ambitious pretender, Clemenccau withdrew his support and 
became a vigorous combatant against the Boulangist movement, 
though the Radical press and a section of the party continued 
to patronize the general 

By his exposure of the Wilson scandal, and by his personal 
plain speaking, M Gemenccau contnbuted largely to M Gravy’s 
lesignation of the presidency in 1887, having himself dechned 
Grdvy’s request to form a cabinet on the downfall of that of 
M Rouvier , and he was pnmanly responsible, by advising 
his followers to vote neither for Floquet, Ferry nor Freyanet, 
for the election of an “ outsider ” as president in M Carnot 
He had arnv'ed, however, at the height of his influence, and 
several factors now contributed to his decline The split in the 
Radical party over Boulangism weakened his hands, and its 
collapse made his help unnecessary to the moderate republicans 
\ further misfortune occurred in the Panama affair, Gemenceau’s 
lelationa vnth Cornelius Herz leading to his being involved 


m the general suspicion , and, though he remained the leading 
spokesman of French Radicalism, his hostility to the Russian 
alliance so increased his unpopularity that m the election for 
1893 he was defeated for the Chamber, after having sat in it 
continuously since 1876 After his defeat for the Chamber, 

, M Clemenceau confined his political activities to journalism, 
his career being further overclouded — so far as any immediate 
possiibihty of regaining his old ascendancy was concerned— by 
the long-drawn-out Drevfus ease, m which he took an active 
and honourable part as a supporter of M Zola and an opponent 
of the antirSemitic and Nationalist campaign In 1900 lie 
withdrew from la Justice to found a weekly review, Le Bloc, 
which lasted until March 1902 On the 6th of April 1902 he 
was elected senator for the Var, although he had pieviously 
continually demanded the suppression of the Senate He sat 
with the Socialist Radicals, and vigorously supported the 
Combes ministry In June 1903 he undertook the direction of 
the journal VAurore, which he had founded In it he led the 
campaign for the revision of the Dreyfus affair, and for the 
separation of Church and State 

In March 1906 the fall of the Rouvier ministry, owing to the 
iiots provoked by the inventories of church property, at last 
brought Clemenceau to power aS' mmistcr of the interior m the 
'^arrien cabinet The strike of miners in the Pas de Calais 
after the disaster at Courri^res, leading to the threat of disorder 
on the ist of Mav^ 1906, obliged him to employ the mihtar^'^ , 
and his attitudte in the matter alienated the Socialist party, 
from which he defimtelv broke m his notable reply m tlie Chamber 
to Jean Jaurds m June 1906 This speech marked him out as 
the strong man of the day in French politics , and when the 
Sarnen ministry resigned in October, he became premier During 
1907 and igo8 his premiership was notable for the way in which 
the new entente with England was cemented, and for the successful 
part which France played m European jxilitics, in spite of diffi- 
culties with Germany and attacks by the Socialist party in 
connexion with Morocco (see France History) But on July 
20th, 1909, he was defeated m a discussion m the Chamber on 
the state of the nav'y, in which bitter words were exchanged 
lietwecn him and Delcasse , and he at once resigned, being 
s iccced'd as premier hv M Briand, with a reconstructed 
cabinet 

CLEMENCiN, DIEGO (1765-1834), Spanish scholar and 
politician, was born on the 27th of September 1765, at Murcia, 
and was educated there at the f olegio de San Fulgencio 
Abandoning his intention of taking orders, he found employment 
at Madrid m 1788 as tutor to the sons of the countess-duchess 
de Benavente, and devoted himself to the study of archaeology 
In 1807 he became editor of the Gaceta de Madrid, and in the 
following year was condemned to death by Mnrat for publishing 
a patriotic article he fled to Cadiz, and under the Junta Central 
held various posts from which he was dismissed by the reac- 
lionary' government of 1814 During the lilxral regime of 
1820-1823 ( lemenck took office as colonial mmister, was exiled 
till 1827, and in 1833 published the first volume of his edition 
(1833-1839) of Don Quixote Its merits were recognized by his 
appointment as royal librarian, but he did not long enjoy his 
triumph he died on the 30th of July 183-^ His commcntaiy 
on Don Quixote owes something to John Bowie, and is disfigured 
by a patronizing, carping spirit , nevertheless it is the most 
valuable work of its kind, and is still unsupierseded Gemencin 
IS also the author of an interesting Elogto de la reina Isabel la 
CatoLica, published as the sixth volume of the Metnortas of the 
Spanish Academy of History, to which body he was elected 
on the i2th of September 2800 

CLEMENT (Lat Clemens, tx merciful , Gr KA^/mjs), the 
name of fourteen popes and two anti-popes, 

Clement I ,^generally known as Gement of Rome, or Clemens 
RoMAJfus {flor tf A D 96), was one of the “ Apostolic Faitliersy” 
and in the lists of bishops of Rome is given the thud or fourth 
place — Peter, Linus, (Anencletus), Clement There is no ground 
for identifymg him with the Clement of Phil iv 3 He may 
have been a freedtnan of 1 Flavius Clemens, who was consul 
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With hi3 cousin, the Emperor Domitian, in A d 95 A 9th- 
century tradition says he was martyicd in the Crimea in 102 , 
earlier authorities say he died a naturil death, he is coni- 
memorated on the 23rd of November 

In The Shepherd of Hennas (qv) (Vis ii iv 3) mention is 
nude of one Clement whose ofTice it is to communicate with other 
churches, and this function agrees well with what we lind in 
the letter to tlie church at Corinth by which Clement is best 
known Whilst being on our ^uard against reading later ideas 
into the title “ bishop ” as applied *.o Ckment, tlicrc is no reason 
to doubt that he was one of the chief personalities in the ( liristian 
community at Rome, where since the time of Paul the separate 
house congregations (Rom xvi ) had been united rato one 
church ofheered by presbyters and deacons (Gem 40-42) 
The letter in question was occasioned by a dispute in tlie church 
of ( ormth, which had led to the ejection of several presbyters 
from their office It uocs not contain Clement’s name, but is 
addressed by “ the Church of God which sojourneth in Rome to 
the Church of God which sojourneth in C onnth ’’ But there is 
no reason for doubting the universal tradition which ascribes 
it to Clement, or the generally accepted date, c at> 96 No 
claim is made by the Roman Church to interfere on anj'- ground 
of superior rank , vet it is noteworthy that m the earliest 
document outside the canon which we can securely date, the 
church in the imperial cit} comes forward as a peacemaker to 
compose the troubles of a church in Greece Nothing is known 
of the cause of the discontent , no moral offence is charged 
against the presbyters, and their dismissal is regirdcd bv 
Clement as high handed and unjustifiable, and as a revolt of 
the younger members of the community against the elder 
After a laudatory account of the past conduct of the Corinthian 
Church, he enters upon a denunciation of vic^s and a praise of 
virtues, and illustrates his various topics by copious citations 
from the Old Testament senptures Thus he paves the waj 
for Ills tardy rebuke of present disorders, which he reserves until 
two-thirds of his epistle is completed Clement is exceedingly 
discursive, and his letter reaches twice the length of the Epistle 
to the Hebrews Man) of his general exhortations are but v cry 
indirectly connected with the pr ictical issue to which the tpistlc 
IS directed, and it is very probable that he was drawing Urgelv 
upon the homiletic al material with which he was accustomed to 
edify his fellow-Christians at Rome 
This view receives some support fiom the long liturgical 
prayer at the dost, which almost rcrtainl) represents the 
intercession used in the Roman cucharists But we must not 
allow such a theory to blind us to the true wisdom with which 
the writer defers his censure He knows that the roots of the 
cjuarrcl he in a wrong condition of the church’s life His general 
exhortations, courteously expressed in the first person plural, 
arc directed towards a wide reformation of manners If the 
wrong spirit can be exorcised, there is hope that the quarrel will 
end in a gencr il desire for reconciliation The most permanent 
interest of the epistle lies in the conception of the grounds on 
which the Giristiin mmistrv rests according to the view of a 
prominent teacher before the rsl century has closed The 
orderliness of nature is appealed to as expressing the mind of its 
Creator The orderliness of Old Testament worship l^ears n like 
witness , ev erythmg is duly fixed by God , high priests, priests 
and Levites, and the people in the people’s place Similarly 
in the Christian disjxmsation all is m order due “ The apostles 
preached the gospel to us from the Lord Jesus Christ , Jesus 
Christ was sent from God Christ then is from God, and the 
apostles from Christ They appointed their first-fruits, 

having tested them by the Spirit, as bishops and deacons of those 
who should believe Our apostles knew through our Lord 
Jesus Christ that there would be strife about the name of the 
bishop’s office For this cause therefore, having received 
perfect foreknowledge, they appointed the aforesaid, and after- 
wards gave a further injunction ((Trivopijv has now the further 
evidence of the Litin legem) that, if these should fall asleep, 
other approved men should succeed to their ministry 
It Will be no small sin m us if we eject from the bishop’s 


office those who h ive offered the gifts blameless!) and hohly ’ 
(cc xhi xliv ) 

Clement s familurity with the Old Testament points to his 
Ijcmg a Christian of long standing rather th?n a recent convert 
M'c learn frim his letter (1 7) that the church at Rome, though 
suffering persci ution, was firmly held togctlier b\ faith and love, 
and was exhibiting its unity m an oidcrlv worship I be epistle 
was publicly read from time to time at Corinth, and by tlK 4th 
century this usage had spread to other churches We even find 
It attached to the famous Alexandrian Mb (Codex \) of the New 
Testament, but this does not imply that it ever reaehed canonical 
rank For the mass of early Christian literature that was gradu- 
ally attiched to his name see Ci lmemixe Literaiure 

The epistle was published in 1633 by Patrick Young from Cod 
Alexandrinus, m which a leaf near th< iiul w,is missing, so that 
the great prayer (cc Iv Ixu ) umained unknown In 1875 (six 
vcais afloi J B Lif,Iitfoot s fust edition) Biytnniiij 7 ) published 
i complete text from the MS in Constantinople (<Iited 1055)', from 
w'hich in iHSy he gave us the Pidache In 187O R L Bcnsly fonind a 
compktc S\riac text in i MS recenlly obtained by the University 
libiaiy at Cambridge Lightkiot made use of tlu sc new matenak 
in an Appendix (1877) his second edition, on whirli he had been 
It work at fhe time of his deatli, came out in 1890 Iliis must 
remain the st indard edition, notwitlvstanehng Dora ilorin s mast 
mteiesting discoveis of a latm veision (1S94), which wraa prob- 
ably maele m the 3rel eentur'^, and is a valuable iddition to tlie 
luthorities for the text Its evidcnee is u-ad m a sm ill edition of 
the e pistlc by R Knopf (Itipzig, i8<jg) See dso W Wiede, Unter 
iuckungen zunt etsten Clcnte>i<!f)rte/(i 8 yi) ami the other liliratureeited 
in Htrzofi Hauck a /leoletttvhlopfidie voln (VJ(j JAR) 

Clement II (Suulger) became pope on the 2<5th of December 
1046 He belonged to a noble Saxon family, was bishop of Bam- 
berg, and chancellor to the emperor Henry III , to whom he was 
indebted for his elevation to the papacy upon the abdication 
of Gregory VT He was the first pope placed on the throne bv 
the power of the fierman emperors, but his short pontificate was 
only signalizt*d bv the convocation of a council in which decTees 
were enacted against simonv He died on the 9th of Octobe’" 
1047, and was buried at Bamberg (I D •) 

Clement 111 (Paolo S(olari) pope from 1187 to 1191, a 
Roman was made cardinal bushop of Palestrina by Akxander III 
m 1180 or 1181 On the rpth of Decembci 1187 he was chosen 
ett Pisa to succeed (iregoiv Mil On the 31st of May 1188 he 
concluded a treaty with the Romans which removed difficulties 
of long standing, and m April 1 1 8q he made peace with the emperoi 
Frederick I Barbirossa He settled a controversy with William 
of Scotl and concerning tlie c hoice of the irchbishop of St Andrews, 
and on the 1 ph of March 1 188 removed the Scottish church from 
under the legatine junsdi* tion of the archbishop ol \ ork, thus 
making it independent of all save Rome In spite of his con- 
eihdtory jaolicv Clement angered Henry' VI of Germany by 
bestowing Sieilv on Tancred The crisis w'as acute when the 
pope died, probably in the latter part of Maich 1191 

StP ' Epistolae ct PrmUgia, in J P Mignc, Pat> oh^tae cursus 
romplelus, tom 204 (Pms, 18153) 1273 ff additional material m 
^eues Archiv fvr die altoe detit'iche GesclachtsMundt , 2 2ig (y 293 
14 178-182, P Jaift, hegala Pontipuon pamanotHni, tom 2 

(2nd edition, Leipzig, 1888) 535 fl (\\ W R *) 

Clement R (Ciui loulques), pope from 1265 to 1268, son of 
a successful lawver and judge, was born at St Gilks-sur Rh6ne 
He studied law, and became a valued adv iser of Louis IX of 
Trance He mimed, and was the fathei ol two daughters, but 
alter the death of his wife look orders In 1257 he became 
bishop of Le Pu> , m 1259 he was elected archbisliop of Nai- 
bonne , and on the 24th of December 1261 Urban I\ created 
him cardinal bishop of Sabma He was appointed legate m 
England on the a2nd of November 1263, and before his return 
was elected pope at Perugia on tlic 5th of Tebruary 1265 On 
the 26tli of Februarj he inv'csted Charles of ^Unjou with tlie 
kingdom of Sicilv , but subsequent!) he came into conflict with 
Cliarlcs, especially after the death of Manficd m 1 ebruaiy 1266 
lo the cruelty and avarice of Charles he opposed a generous 
humanity When Conradm, the last of the Hohenstaufen, 
appeared m Italy the pope excommunicated him and his sup- 
porters, but It IS miprobablt that he was in the remotest d^ee 
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responsible for his execution At Viterbo, where he spent most 
of his pontificate, Clement died on the 29th of November 1268, 
leaving a name unsullied by nepotism As the benefactor and 
protector of Roger fiacon he has a special title to the gratitude 
of posterity 

See A Potthast, Regesta Ponttficum Romanorum, vol 11 (Berlin, 
1875), 1542 ft E Jordan, I es R^gtUfes de Clement IV (Pans, 1893 
ff ) Herzog Hauck, Realencyklopadte (3rd ed , \ ol iv , Leipzig, 1898), 
144 f , J Heidcmann, Papst Clemens IV , I Tetl Das Vorleben 
des Papstes und sein Legationsregister = Ktrchengeschichthche Studten, 
herattsgegeben von Knopfler, &c , 6 Band, 4 Heft (Munster, 1903), 
reprints Processus Irgationts tn Angltam (W W R ♦) 

Clement V (Bertrand de Gouth), pope from 1305 to 1314, was 
born of a noble Gascon family about 1264 After studying the 
arts at loulouse and law at Orleans and Bologna, he became 
a canon at Bordeaux and then vicar-gcncral to his brother the 
archbishop of Lyons, who in 1294 was created cardinal bishop 
of Albano Bertrand was made a chaplain to Boniface VIII , 
who in 1295 nominated him bishop of Cominges (Haute Garonne), 
and in 1299 translated him to the archbishopric of Bordeaux 
Because he attended the synod at Rome in 1302 in the con- 
troversy between France and the Pope, he was considered a 
supporter of Boniface VIII , yet was by no means unfivourabh 
regarded at the French court At Perugia on the 5th of Juni 
1305 he was chosen to succeed Benedict XI , the cardinals 
by a vote of ten to five electing one neither an Italian nor a 
cardinal, in order to end a conclave which had lasted eleven 
months The chronicler Villani relates th^t Bertrand owed his 
election to a secret agreement with Philip IV , made at bt Jean 
d’Ang^lv m Samtonge , this may bo dismissed as gossip, but 
it is probable that the future pope had to accept certain con- 
ditions laid down by the cardinals At Bordeaux Bertrand was 
formally notified of his election and urged to come to Italy 
but he caused his coionalion to take place at Lyons on the 14th 
of November 1305 Irom the beginning Clement V was sub- 
servient to French interests Among his first acts was th( 
creation of nine French cardinals Early in 1306 he modified 
or explained away those features of the bulls Clertcts Lottos 
and Unam sanctam which were particularly offensive to the 
king Most of the year 1306 he spent at Bordeaux because of 
ill-health , subsequently he lesidcd at Poitiers and elsewhere, 
and in March 1309 the entire papal court settled at Avignon, 
an imperial fief held by the king of Suily Ihus began the 
seventy years “ Babylonian captivity of the Church ” On the 
13th of October 1307 came the arrest of all the Knights Templar 
in France, the breaking of a storm conjured up by royal jealousy 
and greed From the very day of Clement’s coronation the 
king had charged the Templars with heresy, immorality and 
abuses, and the scruples of the weak pope were at length over- 
come by apprehension lest the State should not wait for the 
Church, but should proceed independently against the alleged 
heretics, as well as by the royal threats of pressing the atcus ition 
of heresy against the late Boniface VIII In pursu^iice of the 
king’s wishes Clement summoned the council of Vienne (see 
Vienne, Council of), which was unable to conclude that the 
Tempi irs were guilty of heresy I he pope abolished the order, 
however, as it seemed to be in bad repute and had outlived its 
usefulness Its French estates were granted to the Hospitallers, 
but actually Philip IV held them until his death 

In his relations to the Empire Clement was an opportunist 
He refused to use his full influence in favour of the candidacy 
of Charles of Valois, brother of Philip IV , lest France became 
too powerful, and recognized Henry of I uxemburg, whom 
his representatives crowned emperor at the I atcran m 1312 
When Henry, however, came into conflict w ith Robert of Naples, 
Clement supported Robert and threatened the emperor with 
ban and interdict But the crisis passed with the unexpected 
death of Henry, soon followed by that of the pope on the 20th 
of \pnl 1314 at Roquemaure-sur-Rhone Though the sale of 
offices and oppressive taxation which disgraced his pontificate 
may in part be explained by the desperate condition of the papal 
finances and by his saving up gold for a crusade, nevertheless 
he indulged in unbecoming pomp Showing favouritism toward 


his family and his nation, he brought untold disaster on the 
Church 

Bibliography — See “ dementis V ct aliorum epistolae, ' 
m S Baluzius, VUae Paparum Avemonenstum, tom 11 (Fans, 1693), 
55 ft , ‘ fractatus cum Henrico VII imp Germ anno 1309,” in 

Pertz, Monumenta Germantae htslonca, legum 11 i 492 496 , J F 
Rabams, Climent V et Phtltppe le Bel bmvie du 'journal de la vxstte 
pastorale de Bertrand de Cot dans la province eccUstastique de Bordeaux 
en 1JO4 et noj (Pans, 1858) , ‘ dementis Papae V Constitutioncs, ’ 
m Corpus Juris Canomet, ed Aemilius Pnedberg, vol 11 (Leipzig, 
1881), 1125 1200, P B Gams, Senes Episcoporum Ecclesiae 
Catholicae (Regensburg, 1873) , Wetzer imd Welte, hnchenlexi/ton, 
vol m (2nd ed , Ireiburg, 1884), 462-473 , Regeslum dementis 
Papae V ex Vattcams archetypxs extra et studio monachorum ord Ben 
(Rome, 1885-1892), 9 vols and appendix , J Gmelm, Sehttld oder 
Unschuld des Templerordens (Stuttgart, 1893) Gacbon, Pieces relatifs 
au dt^bat du pape Climent V avec I empireur Henri VII (Montpcllic 1 , 
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Geschxchte des spdteren Mxttelalters (Munich, 1903) and A Eitcl, Dex 
Kxrchenstaat unter Klemens V (Berlin, 19C7) (W W R ♦) 

Clement VI (Pierre Roger), pope from the 7th of May 1342 
to the 6th of December 1352, was born at Maumont in Limousin 
m 1291, the son of the wealthy lord of Rosi^res, entered the 
Benedictine order as a bo>, studied at Pans, and became suc- 
cessively prior of St Baudil, abbot of Fecamp, bishop of Arras, 
chancellor of France, archbishop of Sens and archbishop of 
Rouen He was made cardinal-priest of Sti Nereo ed Achilleo 
and administrator of *^he bishopric of Avignon b> Benedict XII 
in 1338, and four years later succeeded him as pope He con 
tinued to reside at Avignon despite the arguments of envoys 
and the verses of Petrarch, hut tlnew a sop to the Romans b> 
reducing the Jubilee term from one hundred years to fifty He 
appointed Cola di Ricnzo to a civil position at Rome, and, 
although at first approving the establishment of the tribunate, 
he later sent a legate who excommunicated Ricnzo and, with 
the help of the aristocratic faction, drov him from the eity 
(Decembei 1347) Clement continued the struggle of his pre- 
decessors with the emperor Louis the Bavarian, excommunicating 
him after protracted negotiations on the 13th of April 1316, 
and directing the election of Ch tries of Moravia, who received 
general recognition after the death of Louis in October 1347, 
and put an end to the schism which had long divided Cicrmany 
Clement proclaimed a crusade in 1343, but nothing was accom- 
plished beyond a naval attack on Smyrna (29th of October 1344) 
He also carried on fruitless negotiations for church unity with 
the Armenians and with the Greek emperor, John Cantacuzenus 
He tried to end the Hundred Years’ War between England and 
France, but secured only a temporary truce He excommuni- 
cated Casimir of Poland for marital infidelity and forced him to 
do penance He successfully resisted encroachments on ecclesi- 
astical jurisdiction by the kings of England, Castile and Aragon 
He made Prague an archbishopric in i 344, and three years later 
founded the umversitv then During the disastrous plague of 
1347-1348 Clement did all he could to alleviate the distress, 
and condemned the Flagellants and Jew-baiters He trieil 
Queen Joanna of Naples for the murder of her husband and 
acquitted hir He secured full ownership of the county of 
Avignon through purchase from Queen Joanna (9th of June 1348) 
and renunciation of feudal claims by Charles IV of France, and 
considerably enlarged the papal palace in that city To supply 
money for his many undertakings Clement revived the practice 
of selling reservations and expectancies, which had been abolished 
by his predecessor Oppressive taxation and unblushing 
nepotism were Clement’s great faults On the other hand, ht 
was famed for his engaging manners, eloquence and theological 
learning He died on the 6th of December 1352, and was buried 
m the Benedictine abbey at Auvergne, but his tomb was destroyed 
by Calvinists in 1562 His successor was Innocent VI 

The chief sources for the life of Clement VI are m Baluzius, I xtae 
Pap Avenion , vol 1 (Pans, 1693) E Wenmsky, Lxcerpta ex 
registns dementis VI et Innocentit VI (Innsbruck, 1885) and 
F Cerasoh, Clemente VI e Giovanni I dt Napoli — Documenti 
inedite delV Archttno Vaticano (1896, Ac ) 

See L Pastor, History of the Popes, vol 1 , trans by F I Antrobus 
(London, 1899) , F Gregorovius, Rome tn the Middle Ages, vol vi 
trans by Mrs G W Hamilton (London, 1900-1902) J B Chnstophe, 
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Htstotre de la papauti pendant le XI V" Slide, vol u (Pans, 1853), also 
irticle by L Kupper in the Kirchenlexthon (2nd ed ) (C H IIa ) 

Cl EMENT VII (Robert of Geneva), (d 1394), antipope, brother 
of Peter, count of Genevois, was connected by blood or marriage 
with most of the sovereigns of Europe \fter occupying the 
episcopal sees of Th^rouanne and Cambrai, he attained to the 
cardinalate at an early age In 1377, as legate of Pope Gregory 
XI in the Romagna, he directed, or rather assisted in, the 
savage suppression of the revolt of the inhabitants of Cesena 
against the papal authority In the following year he took part 
in the election of Pope Urban VI at Rome, and was perhaps 
the first to express doubts as to the validity of that tumultuous 
election After withdrawing to Fondi to reconsider the election, 
the cardmals finally resolved to regard Urban as an intruder 
and the Holy See as still vacant, and an almost unanimous vote 
was given in favour of Robert of Geneva (20th of September 
1378), who took the name of C lement VII Thus originated the 
Great Schism of the West 

lo his high connexions and his adroitness, as well as to the 
gross mistakes of his rival, Clement owed the immediate support 
of Queen Joanna of Naples and of several of the Italian barons , 
and the king of France, Charles V , who seems to have been 
sounded beforehand on the choice of the Roman pontiff, soon 
became his warmest protector Clement eventually succeeded 
m winning to his cause Scotland, Castile, Aragon, Navarre, a 
great part of the Latin Last, and Flanders He had adherents 
besides, scattered through Germany, while Portugal on two 
occasions acknowledged him, but afterwards forsook him 
l*rom Avignon, howe\cr, where he had immediately fixed his 
rcsidt nee, his eyes were always turned towards Italy, his purpose 
being to wrest Rome from his rival To attain this end he 
lavished his gold- -or rather the gold provided by the clergy m 
his obedience' — without stmt, and conceived a succession of the 
most adventurous projects, of which one at least was to leave a 
1 isting mark on histoiy 

By the bait of a kingdom to be carved expressly out of the 
States of the Church and to be called the kingdom of \dria, 
coupled with the expectation of succeeding to Queen Joanna, 
Clement incited Louis, duke of Anjou, the eldest of the brothers 
of Charles V , to take arms in his favour 1 hesc tempting offers 
gave rise to a senes of expeditions into Italy carried out almost 
exclusively at Clement’s expense, in the first of which I ouis 
lost his life Ihese enterprises on several occasions planted 
Angevin domination in the south of the Italian peninsula, and 
their most decisive result was the assuring of Provence to the 
dukes of Anjou and afterwards to the kings of France After 
the death of Louis, Clement hoped to find equally brave and 
interested champions in Louis’ son and namesake , m Louis of 
Orleans, the brother of Charles VI , in Charles VI himself , 
and in John III, count of Armagnac The prospect of his 
brilliant progress to Rome was ever before his eyes , and m his 
thoughts force of arms, of French arms, was to be the instrument 
of his glorious triumph over his competitor 

rhere came a time, however, when Clement and more particu- 
larly his following had to acknowledge the vanity of these 
illusive dreams , and before his death, which took place on the 
i6th of beptember 1394, he realized the impossibility of over- 
coming by brute force an opposition which was founded on the 
convictions of the greater part of Catholic Europe, and discerned 
among his adherents the germs of disaffection By his vast 
expenditure, ascribable not onlv to his wars in Italy, his incessant 
embassies, and the necessity of defending himself m the Comtat 
Vcnaissin against the incursions of the adventurous Raymond 
of Turenne, but also to his luxurious tastes and princelv^ habits, 
as well as by his persistent refusal to refer the question of the 
schism to a council, he incurred general reproach Lfmty wis 
the crying need , and men began to fasten upon him the resjwnsi- 
bility of the hateful schism, not on the score of insincerity — 
which would have been very unjust, — but by reason of his 
obstinate persistence m the course he had chosen 

See N Valois, La France et le grand schtsme d accident (Pans, 
1896) (N V) 


Clement VII (Giulio de’ Medici), jxipe from 1523 to 1534, 
was the son of Giuliano de’ Medici, assassinated in the conspiracy 
of the Pazzi at Florence, and of a certain Fioretta, daughter of 
Antonia Being left an orphan he was taken into his own house 
by Lorenzo the Magnificent and educated with his sons In 1494 
Giuho went with them into exile , hut, on Giovanni’s restora- 
tion to power, returned to I-lorence, of which he was made 
archbishop by his cousin Pope Leo X , a special dispiensation 
l^eing granted on account of his illegitimate birth, followed by 
a formal declaration of the fact that his parents had been secretly 
married and that he was therefore legitimate On the 23rd of 
Septcmljcr 1513 the pope conferred on him the title of uirdmal 
and made him legate at Bologna During the reign of the 
pleasure-lovmg Leo, Cardinal Giulio had practically the whole 
papal government in his hands and clisplajcd all the qualities 
of a good administrator , and when, on the death of Adrian VI 
— whose election he had done most to secure — he was chosen 
pope (Nov j8, 1523), his accession was hailed as the dawn of a 
happier era It soon became clear, however, that the qualities 
which had made Clement an excellent second m command were 
not equal to the exigencies of supreme powe’- at a time of peculiar 
peril and difficulty 

Though free from the grosser vices of his predecessors, a 
min of taste, and economical without being avaricious, Clement 
VII was essentially a man of narrow outlook and interests 
He failed to understand the great spiritual movement which 
was convulsing the Church , and ' stead of bending his mind 
to the problem of the Reformation, he from the first subordinated 
the cause of Catholicism and of the world to his interests as an 
Italian prince and a Medic 1 Lven in these purely see ular affairs, 
moreover, his timidity and indecision prevented him from 
pursuing a consistent policy , and his ill fortune, or his lack of 
judgment, placed him, as long as he had the power of choice, 
ever on the ’osing side 

Clement’s accession at once brought about a political change 
in favour of France , yet he was unable to take a strong line, 
and wavered between the emperor and Francis I , concluding 
a treaty of alliance with the French king, and then, when the 
(rushing defeat of Pavia had shown him his mistake, making 
his peace with Charles (April i, 1525), only to break it again 
by countenancing Girolamo Morone’s League of Freedom, of 
which the aim was to assert the independence of iLdy from 
foreign powers On the betrayal of this conspiracy Clement 
made 1 fresh submission to the emperor, onlv to follow this, a 
year later, by the Holy League of Cognac with f rancis I (May^ 
22, 1526) Then followed the imperial invasion of ItUy and 
Bourbon’s sack of Rome (May 1527) which ended the Augustan 
age of the papal city in a horror of fire and blood The pope 
himself was besieged m the castle of St Angelo, compelled on the 
6th of June to ransom himself with a payment of 400,000 scudi, 
and kept in confinement until, on the 26th of November, he 
accepted the emperor s terms, which besides money payments 
included the promise to convene a general council to deal with 
Lutheranism On the 6th of December Clement escajied, before 
the day fixed for his liberation, to Orvieto, and at once set to 
work to establish peace Aftir the signature of the treaty of 
Cambrai on the 3rd of August 1529 Charles met Clement at 
Bologna and received from him the imperial crown and the iron 
crown of Lombardy The pope was now restored to the greaU r 
part of his temporal power , but for some years it was ( \ercised 
in subservience to the emperor During this period Clement was 
mainly occupied m urging Charles to arrest the progress of the 
Reformation in Germany and m efforts to elude the emperor s 
demand for a general council, which Clement feared lest the 
question of the mode of his election and his legitimacy should 
be raised It vvtis due to his dependence on Charles V , rather 
than to any conscientious scruples, that Clement evaded Henry 
VIII ’s demand for the nullification of his marriage with Catherine 
of Ar.igon, and so brought about the breach between England 
and Rome Some time before his death, however, the dynistK 
interests of his familv led him once more to a rapprochement 
with France On the 9th of June 1531 an agreement was 
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Signed for the marriage of Henry of Orleans with Catherine 
de’ Medici , but it was not till October 1533 that Clement met 
Francis at Marseilles, the wedding being celebrated on the 27th 
Before, however, the new political alliance, thus cemented, could 
take effect, Clement died, on the 25th of Septeml^er 1534 

See E Casanova, Letters di Carlo V a Clemente \ 11 (Florence, 
1893) Hugo Lammer, Monumenta laticana, <S:c (treiborg, 1861) < 
P &lan, Monumenta saecuh XI' I hist illustr (Innsbruck, 1885) 
lb Mon Reform Luther (Regensburg, 1884) , Sttfan Ehsts, Rom 
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Ddlhnger, Seitrigc zur polittschen, htrcklichen nnd Rulturgeschtchte 
(3 vols , Vieoni, 1882) F Guicciardini, Istorta d Italia, L von 
Ranke, Die romi<;chen Pap’ite in den letzten vtir Jahrhunderten, 
and Deutsche Ge<ich tm Zeitaller der Reformation W Ilcllwig, Die 
polUtschen Beztehungen Clement s VII zu hail V , rjzd (Leipzig, 

1889) , H Baumgarten, Geich Karls V (Stuttgart, 1888) , F 

Grcgorovius, Gesrhtchte dir ^tidl Rom, vol vui p 414 (2nd cd , 
1874) P Balan, C/cwcM/e 17 / el Italia de (Milan, 1887) 

E Armstrong, Chailes the Fifth (2 soN, London, iqoz) , M 
Creighton, Hxst of the Papacy dunr g the Period of the Reformatton 
(I^ondon, 18S2I , and H M Vaughan, Fhe Medici Popes (1908) 
Further referen< < s will be found in Herzog llauck, Realencyklopadte, 
s Clemens VII '^cc aiso Cambndge \I( dim Histon , \ol u chap i 
and bibliography (W \ P ) 

CiiMENT VIII (Aegidius Munoz), untipope from 1425 to the 
26tli of July 1429, was a canon at Barcelona until elected at 
Peiiiscola by three cardinals whom the stubborn antipope 
Benedict XIII had named on his death-bod Gement was 
immediately recognized by Alphonso V of Aragon, who was 
hostile to Pope Martin V on account of the latter’s opposition to 
his claims to the kingdom of Naples, but abdicated as soon as an 
agreement was rear lied iDetwcen Alphunso and Martin through 
the exertions of Cardinal Pierre dc Foix, an able diplomat and 
relation of the king s Clement spent his last years as bishop of 
Majoica, and died on the 28tli of December 1446 

S(cr Pastoi, Htstor\ of the Popes, vol 1 tiaii-. by F I Antrobus 
(f ondon, i8(jg) M i riightoa, flistoiv of the Papacy, \o\ 11 (I ondon, 

1890) md consult bibliography on Martin V (C H Ha 1 

VIII (Ippolito Mdobrandim), popi from 1^92 to 
i6og, was bom at Fano, in 1535 He became a jurist and filled 
several important offices In 1585 he was made a cardinal, and 
subsequently discharged a delicate mission to Poland with skill 
His moderation and experience commended him to his fellow 
cardinals, and on the 30th of Januarv 1592 he was elected pope, to 
succeed Innocent IX While not hostile to Philip 11 , Clement 
desired to emancipate the papacy from undue Spanish influence, 
and to that end cultivated closer relations with France In 1595 
he granted absolution to Hcniy IV, and so removed the last 
objection to the acknowledgment of his legitimac) 1 he peace of 
Vervms (1598), which markeef the end of Philip’s opposition to 
Henry, was mainlv the work of the pope Clement also enter- 
tained hopes of recovenng Fngland He corresponded with 
James I and with his queen, Anne of Denmark, a convert to 
Catholicism But James was oniv half in earnest, and, liesides, 
dared not nsk a breach with his subjects Upon the failure of 
the line of Este, Clement claimed the reversion of I'orrara and 
reincorporated it into the States of the Church (1598) He 
remonstrated against the exclusion of the Jesuits from France, 
and obtained their readmission But in their doctrinal contro- 
versy with the Dominicans (sec Molina, Llis) he refrained from 
a decision, being unwilling to offend cither party Under Clement 
the publication of the revised edition of the Vulgate, begun b> 
Sixtus V , was finished , the Breviaiy, Missal and Pontifical 
received certain corrections , the Inclex was expanded the 
Vatican library enlarged , and the Collegium Clementmum 
founded Clement was an unblushing nepotist three of his 
nephews he made cardinals, and to one of them graduallv 
surrendered the control of affairs But on the other hand among 
those whom he promoted to the c^irdinalate were such men 
03 Baronins, Bcllarminc and Toledo During this pontificate 
occurred the burning of Giorchno Bruno for heresy , and the 
tragedy of the Cenci (see the respective articles) Clement died 
on the t;th of March 1605, and was succeeded by Leo XI 

See the contemporary life by Ciaconius, Vitae et res gestae sum 
morum Pontiff Rom ^Romc, iOor-1602) Francolmi Ippolito 


Atdohrandim, che fu Clemente VIII (Perugia, 1867) Ranke’s, 
excellent sketch, (Eng trans Austin), n 234Se<i v Reumont, 
Gesch der Stadt Rom, lu 2, 599 seq , Brosch, Gesch des Kirchen 
staates (1880), 1 301 seq (T F C ) 

Clement IX (Giulio Rospigliosi) was born in 1600, became 
successively auditor of the Rota, archbishop of 1 arsus in partihus, 
and cardinal, and was elected pope on the 20th ol June 1667 
He effected a temporary adjustment of the JtUisenist contro- 
versy , was instrumental in concluding the peace of Aix-la- 
Chapelle (1668), healed a long-standing breach between the 
Holy bee and Portugal, aided Vemce against the lurks, and 
laboured unceasingly for the relief of Crete, the fall of which 
hastened his death on the 9th of October 1669 
Ste Oklom, continuator of Ciiconuis, \ itae it les gestae sum 
morum Pontiff Rom Palazzi, Gesta Pontiff Rom (Venice, 1087- 
1688), iv 621 seq (both contenijiorary) Ranke, Popes (Eng tians 
Austin), 111 50 seq and v Reumont, Gesch der Stadt Rom, 111 2, 
634 seci ( r F C ) 

ti CMLNT X (Emilio Alticn) was hf.rn m Rome, on the 13th of 
July 11,90 Before becoming pope, on the 2Qth of April 1670 he 
had lieen auditor m Poland, governor of Ancona, and nuneio m 
Naples His advanced ag( induced him to resign the control of 
affairs to his adopteil nephew. Cardinal Paluzzi, who embroiled 
the papacy m disputes with the resident ambassadors, and 
incurred the enmity of I ouis XIV , thus piovolung the long 
controversy over the regalia (see Innocent XI ) Clement died 
on the 22nd of July 1676 

See Gunraacci, Vitae ct res gestae Pontiff Rom (Rome, 1751), 
(contm of Fi vcomus), 1 i seq 'PaXaiix, Gesta Pontiff Rom (Vcnict , 
1687- 16&8), IV 655 seq and Ranke, Popes (Eng trans \ustin), 
m 172 st(2 (T r C ) 

Clement XT ((iiovanm hrancesco Albani), pope from i/oo to 
1721, was born m Urbino, on the 32nd of Julv 1649, reel ived 
an extraordinary education m letters, theology and law, filled 
various important offices m the Curia, and finally, on the 2 3rd of 
Novemlier 1700, succeeded Innocent XII as pope TIis private 
life and his administration were blameless, but it was his mis- 
fortune to reign m troublous times In the w \v of the Spanish 
Succession he would willingly have remained neutral but found 
himself between two fires, forced first to recognize Philip V , tlien 
driven by the emperor to recognize the Archduke Charles In 
the peace of Utrecht he was ignored , Sardinia and Sicily Parma 
and Piacenza, were disposed of without regiid to papal claims 
When he quarrelled with the duke of Savoy, and revoked his 
investiture rights in Sicily (1713), his interdict was treated with 
contempt The prestige of the papacy had hardly been lower 
within two centuries About 1702 the Jansenist lontroversy 
broke out afrish Clement reaffirmed the infallibility of the pope 
in matters of fact (1705), and, in 1713, issued the bull Unigenitus, 
condemning loi Jansemstic projxisitions extracted from the 
Moral Reflections of Pasquier Quesne’ The rejection of this bull 
by certain bishops led to a new party division and a further 
prolonging of the controversy (see Jansenism and Quesnpi, 
Pasquier) Clement also forbade the practice of the Jesuit 
missionaries in China of “ accommodating ” their teachings to 
pagan notions or customs, in order to win converts Clement was 
a polished writer, ami a generous p ition of art and letters Il< 
died on the 19th of March 1721 

For contemporary lives see Elci, The Present State of the Court of 
Rome, tians from tlie Ital (I ondon, 1706) Polidoro, De Vila cl 
Reb best Clem \I (Uibino, 1727) RcLoulct, Ilist de Clem XI 
Pape (Avignon, 1752) Guarnacci, Vitae et res gest Pontiff Rom 
(Rome, 1751) Sandmi, Vitae Pontiff Rom (Padua, 1739) Biidtr, 
Leben it Thaten Clementis XI (Frankfort, 1720 1721) See also 
Clemenhs XI Opera Omnia (Frankfort, 1729), the detail^oi 
" Studii sul pontificato di Clem Xf , by Pomctti m the Irchtvio 
della R Soc rnmana di storm patria, vols 21, 22, 23 (l8()8-i90o), 
and the extended bibliography m Hergenrother, Allg htrchengesch 
(1880), 111 506 (T F C ) 

CiFMLNT XTI (Lorenzo Coismi) pope from 1730 to 1710, 
succeerled Benedict XIIT on the 12th of July 1730, at the age of 
seventv-eight The rascally Cardinal Coscia, who had deluded 
Benedict, was at once brought to justice and forced to disgorge 
his dishonest gams Politically the papacy had sunk to the 
level of pitiful helplessness, unable to resist the aggressions of 
the powers, who ignored or coerced it at will Vet Clement 



CLEMENT OF 

entertained higli hopes for Catholicism , he laboured for a union 
with the Greek Church, and was ready to facilitate the return of 
the Protesteints of Saxony He deserves well of posterity for his 
services to learning and art , the restoration of the Arch of 
Constantine , the enrichment of the Capitohne mustum with 
antKjue marbles and inscriptions, and of the Vatican library with 
oriental minpscnpts (see Assemani) , and the embellishment of 
the city with many buildings He died on the 6th of Pebruary 
1740, and was succeeded by lienedut XIV 
S<c Guarnacci, Vitae et res gistae Pontiff Rom (Rome, 1751) 
Sandim, VUae Pontiff Ram (Pulm, 1710) ribioni, De Vita 
et Reb Gest Clementis XII (Rome, 1760) Rinke, Popes {Ene 
trans Austin), 111 191 scq v Rentnont, Gesch dev Stadt Rom, 111 
3, 653 seq (1 r ( ) 

CiFWLETMT XIII (Carlo delU Torre Rezzonico), pope from 
17158 to 1769, was born m Venice, on the 7th of Mirch 1693, 
filled various important posts m the ( uria, became cardinal in 
1737, bishop of Padua in 1743, and succeeded Benedict XIV 
as pope on the 6di of July 17158 He was a man of upright, 
moderate and pacific intentions, but his pontificate ot eleven 
years was anything but tranquil Ihe Jesuits had fillen upon 
evil days, in 1758 Pombal expelled them from Portugal, his 
example \/at> followed by the Bouibon countries — France, Spain, 
the I wo Sicilies and Parma (1764-1768) The ordei turned 
to the pope as its natural protector , but his protests (tf the 
bull Aposlolicum pasundt mtttms, 7th of January 1765) were 
unheeded (see Jesi its) A cLcsh with Parma oecuned to aggra- 
vate his troubles The Bourbon kings espoused then rclvtive s 
quarrel, sei7ecl Avignon, Benevento and Pome Corvo, and 
united m a peremptory demand for the suppression of the 
Jesuits (January 1769) Driven to extremities, Clement con- 
sented to call a Consistory to consider the step but on the veiy 
eve of the day set tor its meeting he died (znd of February 1769), 
not without suspicion of poison, of which, howevci, there appears 
to be no conclusive evidence 

A coiitcmnoiary aciount of Clement was written by Augustin de 
AiKlr^ y Sobin vs, el naamiento, estudios y empUos de CU in 
A III (Madrid, 1759) R ivignan s XIII e C lement \ n 

(Pans, 1854) IS partisan but tic< from rvneour, and «ippcnds manv 
intetesting documents See also the bibhographieal note uncitr 
Climcnt XIV infra ami the cxtmilLd bibliography m Hergcn 
i6ther, AUg Kirchengesch (1880), ui 509 (T F C ) 

( LEMFNi XIV (Lorenzo Ganganelli), pope from 1769 to 1774, 
son of a physician of St Arc.ingeIo, near Rimini, was born on 
the 31st of October 1705, entered the Franciscan order at the 
age of seventeen, and became a teacher of theology and philo- 
sophy As regent of the college ot S Bonaventura, Rome, he 
came under the notice of Benedict XIV, who conceived u 
high opmion of his talents and made him consulter of the Inquisi- 
tion Lpon the recommendation ot Ricci, general of the Jesuits, 
Clement XIII made him a cardinal , but, owing to his dis- 
approval of the pope s policy, he found himself out of favour 
and without mfluenet Ihe conclave following the de,ith of 
Uement XIII was the most momentous of at least two centuries 
The fate ot the Jesuits hung in the balance , and the Bourbon 
princes were determined to have a ]X)pc subservient to their 
hostile designs The struggle was prolonged three months 
At length, on the 19th of Ma> 1769, Oanganclh was chosen, not 
IS a declared enemy of the Jesuits, but as being least objection- 
able to each of the contending factions The charge of simonv 
was inspired by Jesuit hatred , tlierc is absolutely no evidence 
that Ganganelli pledged himself to suppress the order 
The outlook for the papacy was dark , Portugal was Lvlking 
of a patriarchate , France held Avignon , Naples held Ponu 
Corvo and Benevento , Spam was ill affected , Parma, defiant 
Venice, aggiessive , Poland meditating a restriction of the 
rights of the nuncio Clement realized the unpciatue ncccssit> 
of concihitmg the powers He suspended the public reading 
of the bull In Coena Domini, so obnoxious to civil authority , 
resumed relations with Portugal , revoked the tnomlonum of 
his predecessor against Paima But the powers were bent upon 
the destruction of tiie fesuits, and the> had the pope at then 
mercy Clc ment looked abroad for liclp, but found none Even 
Maria Theresa, his last hope, suppressed tlie order ui Austria 


ALEXANDRIA 487 

lemponzing and partial concessions were of no avail At last 
eonvincetl that the peace of the Church demanded the sacrifice, 
Clement signed the brief Domtnus ac Redemptor, dissolvmg the 
order, on the 21st of July 1773 ihe powers at once gave 
substantial proof of their satisfaction , Benevento, Ponte Corvo, 
Avignon and the Venaissin were restored to tlie Holy See 
But It would be unfan to accept this as evidence of a bargain 
Clement had formerly indignantly rejected the suggestion of 
such an exchange of favours 

There is no question of the legality of the pope’s ai t , whether 
he was morally culpable, however, continues to be a matter of 
bitter controversy On the one hand, the suppression is de- 
nounced as a base surrender to the forces of tyranny and irreligion, 
an act of trca>on to conscience, which reaped its just punishment 
of remorse , on the other hand, it is as ardently maintained 
that Clement acted in full accord with his conscience, and that 
the order merited its fate by its own mischievous activities 
which made it an offence to religion and authority alike But 
whatever the guilt or innocence of the Jesuits, and whether their 
suppression were ill-advised or not, there appears to he no 
ground for impeaching the motives of Clement, or of doubting 
that he had the approval of his conscience Ihe stories of his 
having swooned after signing the brief, and of having lost hope 
and even reason, are too absurd to be entei tamed 1 he decline 
m health, which set m shortly after the suppression, and his 
death (on the 22nd of September 1774) proceeded from wholly 
nitural causes The testimony of his plnsiiian and of his 
confessor ought to be sufficient to discredit the oft repeated 
story of slow poisoning (see Duhr, Jeswten Fabeln, 4th cd , 
1904, pp 69 seq ) 

The suppression of the Jesuits bulks so large in the pontificate 
of Clement that he has scarcely been given due credit for his 
praiseworthy attempt to reduce the bunlens of taxation and to 
reform the financial idministration, nor for his liberal encourage- 
ment of art and learning, of which the museum Pio-Clen'entino 
IS a lasting monument 

No pope has been the subject of more duerst judgments than 
Clement XIV Zealous delenders credit him with all virtues, 
and bless him as the instrument divinely ordained to restore the 
peace of the Church, virulent detractors charge him with in- 
gratitude, cowardice and double-dealing The tnith is at neithei 
extreme Clement s was a deeply religious and poetical nature, 
animated by a lofty and n fined spirit Gentleness, equanimity 
and benevolence were native to him He cherished high purposes 
and obeyed a lively conscience But he instinctively shrank 
from conflict , lie lacked the resoluteness and the sterner sort 
of courage that grapples with a cnsis 

taiacciolis Vie de Llhnent \IV (Pans, 1775) (freq translated), 
IS incomplete, unentical and too laudatory Ihe middle of the 
lyta century saw quite a spirited controversy over Cknu.nt XIV 
bt Pncbt, m Ins y/w/ de la chute dis Jisuitts (Puis, 184(1), represenfi d 
Clement as lunentably, almost culpably, weak Cietineaii Joly, 
m lus Hist de la Comp de Jesus (Pans, 1844-1841;, and his 
ClhneHt All et les Jlstntes (Pans, 1817), was outspoken ojid bitter 
m Ins coudemn.itiou tins j)rovoktcl Themer s Gesch dts Pontifuats 
CU mens Ml (Leipzig and Pans, 1853), a vigorous de tenet based 
upon onginil docunionts to which, a ciutodiau of the Vitinn 
archives, the luthor had freest access (_ietint ui Jol> replied with 
Le Pape Clfment AIV Lettres au p Theiner (Pans, 1853) Ka\i 
gnans Clem Mil e CUm XIV (Pans, 1854) is a weak, half 
hearted apolt^gy for Clement XI\ be e also ' Keuraont, Ganganelli 
Papst Clemens Ml perlin, 1847) incl Rcineiding, Chn/rwi \/l 
M d lufhebung dtr Grsellschaft Jrwi (\ugsburg, iS<;4) Iht letters 
of Cknunt have frequently been printed, the geuumeness of 
Caracciolis collection (Pans. 1776 Ireq tiansLited) 1ns bee 1 
questioned, but most ol the letters are now generally aceepted 
AS genuine see also Clementis \/k I pp ai Brcita, eel Tluinei 
(Pans, 1852) An extended bihlioqriphv is to be foemcl m lleri’en 
rother, Kirchengesch (1880), m 510 seq (T F C ) 

CLEMENT OF ALEXANDRIA {Clemens Alexandrwus), Greek 
Father of the Church The little we know of him is mainlv 
derived from his own works He was probably born about \ d 
I <50 of heathen parents in AUiens The earliest writer aftei 
himself who gives us any information wath regard to him is 
Eusebius The only points on which his works now extant 
inform us arc his date and his instructors In the 'iU omeiteis , 
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while attempting to show that the Jewish Scriptures were older 
than any writings of the Greeks, he invariably brings down his 
dates to the death of Commodus, a circumstance which at once 
suggests that he wrote in the reign of the emperor Severus, from 
193 to 21 1 AD (see Strom lib 1 cap xxi 140, p 403, Potter’s 
edition) The passage m regard to his teachers is corrupt, and 
the sense IS therefore doubtful ( lib 1 cap 1 ii,p 322,?) 

" This treatise,” he says, speaking of the Stvomalets, * has not 
been contrived for mere display, but memoranda are treasured up 
m it for my old age to be a remedy for forgetfulness, — an image, truly, 
md an outline of those clear and living discourses, and those men 
truly blessed and notew ortliy I was privileged to hear One of these 
was in Greece, the Ionian, the other was in Magna Graecia , the one 
of them was from Code Syria, the other from Egypt , but there were 
others m the East, one of whom belonged to the Assyrians, but 
the other was m Palestine, originally a Jew The last of those 
whom I met was first m power On falling m with him I found 
rest, having tracked him while he lay concealed m Egypt He 
was m truth the Sicilian bee, and, plucking the flowers of the 
prophetic and apostolic meadow, he produced a wonderfully pure 
knowledge in the souls of the listeners 

►Some have supposed that in this passage seven teachers are 
named, others that there are only five, and \arious conjectures 
have been hazarded as to what persons were meant The only 
one about whom conjecture lias any basis for speculating is the 
last, for Eusebius states {HE v 11) that ( lament made mention 
of Pantaenus as his teacher in the Hypotvposes Ihe reference 
in this passage is plainlv to one whom he might well designate as 
his teacher 

To the information which Clement here supplies subsequent 
writers add little By Eusebius and Photuis he is called Titus 
Flavius Clemens, and “ the Alexandrian ’ is added to his name 
Epiphamus tells us that some said Clement was an Alexandrian, 
others that he was an Athenian {Haer wxii 6), and a modern 
writer imagined that he reconciled this discordance by the 
supposition that he was born at Athens, but lived at Alexandria 
VVe know nothing of his conversion except that he passed from 
heathenism to Christianitj This is exprtssK stated liy Eusebius 
(Praep Evangel hb 11 cap 2), though it is likely that Eusebius 
had no other authority than the works of Clement These works, 
however, warrant the inference They show a singularly minute 
acquaintance with the ceremonies of pagan religion, and tin re 
are indications that Clement himself had been initiated in some 
of the mysteries {Protrept cap 11 sec 14, p 13, P ) There is 
no means of determining the date of his conversion He attained 
the position of presbyter in the church of Alexandria (Eus 
HE vi II, and Jerome, De Vir 111 38), and became perhaps 
the assistant, and certainly the successor of Pantaenus in the 
catechetical school of that place Among his pupils were Origen 
(Eus H E w 7) and Alexander, bishop of Jerusalem (Eus Hb 
VI 14 ) How long he continued in Alexandria, and when and 
where he died, are all matters of pure conjecture The only 
further notice of Clement that we have in history is in a letter 
written in 21 1 by Alexander, bishop of Jerusalem, to the 
Antiochians, and preserved by Flusebius {HE vi ii) The 
words are as follows — “Ihis letter I sent through Clement 
the blessed presbyter, a man virtuous and tried, whom ye know 
and will come to know completely, who being here by the 
providence and guidance of the Ruler of all strengthened and 
increased the church of the Lord ” A statement of Eusebius in 
regard to the persecution of Se\erus in 202 {H F vi 3) would 
render it likely that Clement left Alexandria on that occasion 
It IS conjectured that he went to his old pupil Alexander, who was 
at that time bishop of Flavnda in Cappadocia, and that when his 
pupil was raised to the sec of Jerusalem Clement followed him 
there The letter implies that he was known to the Antiochians, 
and that it was likely he would be still better known Some 
have conjectured that he returned to Alexandria, but there is not 
the shadow of evidence for such conjecture Alexander, writing 
to Origen (c 216), mentions Clement as dead (Eus HE vi 14,9) 
Eusebius and Jerome give us lists of the woiks which Clement 
left behind him Photms has also described some of them They 
arc as follows — (i) llp^s EXAij^as X670J 0 wpoTpfvriKtn, 4 Hortatory 
Address to the Greeks (2) O IIo«3a7W76j, The Tutor, m three books 
(3) 'ZTpup.aTeis, or Patch-work, m eight books (4) Tfi 6 aupdfitvos 


ALEXANDRIA 

nXovffios. Who ts the Rtih Man that ts Saved? (5) Eight books of 
'Tirorvir<6<r«», Adumbrations or Outlines ( 6 ) On the Passover (7) Dis 
courses on Pasting (8) On Slander (9) Exhortation to Patience, or 
to the Newly Baptized (10) The Kavui/ iKK\r)<ria<rnK 6 t, the Rule of 
the Church, or to those who Judatze, a work dedicated to Alexander, 
bishop of Jerusalem 

Of these, the first four have come down to us complete, or nearly 
complete The first three form together a progressive introduction 
to Christianity corresponding to the stages through which the 
fivffrris passed at Elcusis — purification, initiation, revelation The 
Hortatory Address to the Greeks is an appeal to them to give up tlie 
worship of their gods, and to devote themselves to the woiship of the 
one living and true God Clement exhibits the absurdity and immor- 
ality of the stories told with regard to the pagan deities, the cruelties 
perpetrated in their worship, and the utter uselessness of bowing 
down before images made by hands He at the same time sliows 
the Greeks that their own greatest philosophers and poets recognized 
the unity of the divine Being, and had caught glimpses of the true 
nature of God, but that fuller light had been thrown on this subject 
by the Hebrew prophets He replies to the objection that it was 
not right to abandon the customs of their forefathers, and points 
them to Christ as their only safe guide to God 

I he Paedagogue is div ided into three books In the first Clement 
discusses the necessity for and the true nature of the Paedagogus, 
and shows how Christ as the Logos acted as Paedagogus, and still 
acts In the second and third books Clement enters into particulars, 
and explains how the Christian following the Logos 01 Reason ought 
to behave in the various circumstances of life- m eating, drinking, 
furnishing a house, m dress, m the relations of social life, m the care 
of the body, and similar concerns, and concludes with a gcncril 
description of the life of a Christian Appended to the Paedagogue 
arc two hymns, which are, m all probability, the production of 
Clement, though some ha\e conjectuicd that they were portions 
of the church service of that time arpunarm wcie bags m which 
bedclothes (arpupMTa) were kejit The j)hiasc was usid as a book 
title b\ Ongen ind otheis and is equivalent to our ” misci llanics 
It is difficult to give a bruf account of the viricd conttnts of the 
book Sometimes Clement discusses chionolog> , sometimes philo 
sopliy, sometimes poclrv, entering into the most minute critical 
and clironological details but one object runs through all, and 
this is to show wh it the ti uc Christi in Gnostic is, and what is liis 
relation to philosophy Ihc work was m eight books The first 
seven aie complete The eighth now extant is really an mcomph tc 
treatise on logic Some critics have rejected this book as spurious, 
since its matter is so different from that of the rest Others, however, 
have held to its genuineness, because m a Patch-work 01 Book of 
Miscellanies the dillirenre of subject is no sound objection, and 
because Photius seems to have regarded our present eighth book as 
genuine (Phot cod in p 89b, Bekkcr) 

The treatise Who is the Rich Man that ts Saved > is an admaablc 
exposition of the narrative contained m St M irk s Gospel x 1731 
Here Clement argues that wealth, if rightly used, is not unchristian 

The Hypotyposes^ m eight books, have not come down to us 
Cassiodorus translated them into Latin, freely iltering to suit his 
own ideas of orthodoxy Both Eusebius and Photius describe the 
work It was a short commentary on all the books of Scripture, 
including some of the apociyphal works, such as tlie Lpistlc of 
Barnabas and the Revelation of Peter Photius speiks m strong 
language of the impiety of some opinions in the book [Bibl cod 109, 
p 89 a Bekker), but his statements aie such as to prove conclusively 
that he must have had a corrupt copy, or read ver^ carelessly, or 
grossly misunderstood Clement Notes in I itin on the first epistle 
of Peter, the epistle of Jude, and the fust two of John have come 
down to us , but whether they are the translation of Cassiodorus, 
or indeed a translation of Clement’s work it all, is a matter of 
dispute 

The treatise on the Passover was occasioned by a work of Mehto 
on the same subject Two fragments of this treatise wcic given by 
Petavius, and are contained in the modern editions 

Wc know nothing of the wo^'k called The 1 cdesiastical Canon 
from any external testimony Clement himself often mentions the 
iKKXrpnavTiKbs Kavtiv, and defines it as the agreement and harmony 
of the law and the prophets with the covenant delivered at the 
appearance of Chnst (Sfrom vi cap xv 125, p 803,!’) No doubt 
this was the subject of the treatise Jciome and Photius call the 
work Ccclestastical Canons, but this seems to be a mistake 

Of the other treatises mentioned by Lusebius and Jerome nothing 
is known A fragment of Clement, quoted by Antonius Melissa, is 
most probably taken from tlie treatise on slander 

Besides the treatises mentioned by Eusebius, fragments of treatises 
on Providence and the Soul have been preseived Mention is also 
made of a work by Clement on the Piophet Amos, and anothei on 
Df finitions 

In addition to these Clement often speaks of his intention to 
write on certain subjects, but it may well be doubted whether m 
most cases, if not all, he intended to devote separate treatises to 

* Zahn thinks we have part of them in the Adumhrationes Clem 
Alex t n eptstolas canontcas {Lo^exEmdum, <) 6 , f>cc ix ) They were 
perhaps intended as a comjiletion of the preceding course 
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them Some have found an alli'sion to the treatise on the Soul 
already mentioned The other subjects are Marriage {yafUKdt \6yot), 
Continence, the Duties of Bishops, Presbytcis, Deacons and Widows, 
Prophecy, the Soul, the Transmigration of the Soul and the Devil, 
Angels, the Origin of the World, Fust Principles and the Divinity of 
the Logos, Allegoiical Interpretations of Statements made with 
regard to God s anger and similar affections, the Unity of the ( hurcli 
and the Resuiiection 

Two works an incoipoiattd in the editions of Clement which 
arc not mentioned by himself or any ancient writer They an 
Lk Twi' 0£oS6tov Kal TT]i avaroXiKT/s KaXou/x^i'i)* SiSaffKaKias Kurd tovs 
OuaXei/rlvov ^iriro/jiai, and ’B^ rtDi' irpo<fn)TiK<2v eK\oyat Ihc 

hrst, if it IS the work of Clement, must be a book merely of 
excerpts, for it contains many opinions which CPment opposed 
Mention is made of P intai mis in tlie seeonel, and some have tlioiight 
it more woithy of him than the first Others have regarded it as 
a work similar to the hrst, and derived from Theodorus 

Clement occupies a profoundly mterestintr position in the 
histoiv of ( hnstianity He is the first to bring all the culture' 
of the Greeks and all the spcciihtions of the ( hristian heretics 
to bear on the exposition of Christian truth He does not attain 
to a systematic exhibition of Christian doctrine, but he paves the 
way for it, and lays the first stones of the foundation In some 
respects Justin anticipated him He also was well acquaintcel 
with Gieek philosophy, and took a genial view of it , but he was 
not nearly so widely read as Clement The list of Greek authors 
whom Clement has quoted occupies upwards of fourteen of the 
quarto pages m Fabncius’s Bibliotheca Graeca He is at home 
alike in the epic and the lyric, the tragic and the cornu poets and 
his knowledge of the prose writirs is vciy extcnsiyo Some, 
howiyer, of the classic poets he appears to have known only 
from anthologies , hence he was misled into quoting as from 
Euripides and others verses which were written by Jewish 
forgers He made a special study of the philosophers Equally 
minute is his knowledge of the systems of the Christian heretus 
\nd m all casts it is plain that he not merely re id but thought 
duply on the questions which the civilization of the Greeks and 
the various writings of poets, philosopheis and heretics raised 
Hut It wis m the Scriptures that he found his greatest delignt 
He Ixlu ved thim to contain the revelation of (>od s wisdom to 
men He quotes all the books of the Old Iistament except 
Ruth ind the Song of Solomon, and imongst the sacred writings 
of the Old Testament he evidently ini hided the book of Tobit, 
the Wisdom of Solomon and Ecclesiasticus He is equallv full 
m his quotitions from the New Testament, for he quotes from all 
the books exiept the epistle to Philemon, the second epistle 
of St Peter, and the epistle of St James, and he quotes from 
The ^shepherd of Hennas, and the cpistks of Clemens Romanus 
and of Ilarnabas, i>, inspired lie appeals also to many of the 
lost gospels, such as those of the Hebrews, of the Egvptuns and 
of Matthias 

Notwithstanding this adequate knowledge of Scripture, the 
modern theologian i-. disappointed to find very little of wh it he 
deems characteristically Christian In fact Clement legirdcd 
Christianity as a philosophy The ancient philosophers sought 
through their philosophy to attain to a nobler and holier lift, 
and this also was the aim of C hnstiamty The difference between 
the two, in Clement s judgment, was tint the Gnck philosophers 
had only glimpses of the tiuth, that they attained only to 
fragments of tho truth, while Christianity revealed m Christ 
the absolute and perfect truth All the stages of the world’s 
history were therefore prepirations leading up to this full 
revelation, and God’s care was not confined to the Hebrews 
alone The worship of the heavenly bodies, for instance, was 
given to man at an early stage that he might rise from a con- 
tempi ition of these sublime objects to the worship of the Creator 
Circek philosophy in particular was the preparation of the Greeks 
for Christ It was the schoolmaster or paedagogue to lead them 
to Christ Plato was Moses attici/ing Clement vanes m his 
statement how Plato got his wisdom or his fragments of the 
Reason Sometimes he thinks that they came direct from God 
like all good things, but he is also fond of maintaining that mans 
of Plato’s best thoughts were borrowed from the Hebrew 
prophets , and he makes the same statement m regard to the 
wisdom of the other philosophers But however this may be, | 
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Christ was the end to which all that was true in philosophies 
pointed Christ himself was the Logos, the Reason God the 
Father was ineffable The Son alone can manifest Him fullv 
He is the Reason that pervades the universe, that brings out all 
goodness, that guides all good men It was through possessing 
somewhat of this Reason that the philosophers attained to in\ 
truth and goodness , but in Christians he dwells more fully and 
guides them through all the peqylexiiies of bfi Photius, prob- 
ably on a careless reading of Clement, argued that he could not 
have believed m a real incarnation But the words of Clement 
arc quite precise and their meaning inelisputabli Ihi real 
difficulty attaches not to the Second Ptrsem, but to the hirst 
I he bather m Clements mind becomes the Absolute of the 
philosophers, that is to sa\ , not the Father at all, hut the Monad, 
a mere point devoid of all attributes He believed in a personal 
Son of God who was the Rtason and Wisdom of (lod , and he 
believed that this Son of God really her ime incarnate though he 
speaks of him almost invanablv as the Word, and altaehes 
little value to his human n iturc Ihe object of his incarnation 
and death was to free man from his sins, to kad him into iht path 
of wisdom, and thus in the end elevate him to the position ot a 
god But mans salvmtion was to be gradual It began with 
filth, passed from thit to love, and ended in full and complete 
knowledge 1 here could be no faith without knowlcage Hut 
the knowledge is imperfect, and the Christian was to do many 
things in simple obedience without knowing the reason But 
he has to move upwards (onlmually until he at length docs 
nothing that is evil, and he knows fullv the reason and object 
of what he does He thus becomes the true Gnostic, but he can 
become the true Gnostic onlv bv contemplation and bv the 
prac tice of what is right lie has to free himself from the power 
of passion He has to give up all thoughts of pleasure He must 
prefer goodness m the midst of torture to evil with unlimited 
pleasure He has to resist the temptations of the bodv , keeping 
it under strict control, and with the ev e of the soul undimmed bv 
corporeal wants and impulses, contemplate Ciod the supreme 
good, and live a life according to reason In other words, he 
must strive after likeness to God as he reveals himself in his 
Reason or in Christ Clement thus looks cntirelv at the en- 
lightened moral elevation to which ( hnstianitv raises man He 
believed that Christ instructed men before he came into the 
world, and he therefore viewed heathenism with kindly eye 
He was also favourable to the pursuit of all kinds of knowledge 
All enlightenment tended to lead up to the truths of Christianitv , 
and hence knowledge of even, kind not evil was its handmaid 
Clement had at the same time a strong belief m evolution or 
dev clopment 1 he world went through v arious stages in prepara- 
tion for (hnstianitv The man goes through various stages 
before he can reach ( hnstian perfei tion And Clement conceiv ed 
that this development took place not mcrelv m this life but in 
the future through successive grades The Jew and the heathen 
hid the gospel preached to them m the world below bv I hrist 
and his apostles, and Christians will have to pass through pro 
cesses of punhcatiem and trial after death before tliey reach 
knowledge and perfee t bliss 

The beliefs of (Tement have caused considerable difference 
of opinion among modern scholars He sought the tiuth from 
whatever quarter he could get it laelievmg that all that is good 
tomes from Ciod, wherever it be found He belongs thereiore 
to no school of philosophers He calls himself an I dcctic 
He was in the main a Neoplatonist, drawing from that school 
his doctrints of the Monad and his strong tendency towards 
mysticism For his mor''l doctrine he horroved freely from 
Stoicism Aristotelian features mav be found but are quite 
subordinate But Clement alwavs regards the articles of the 
Christian creed as the axioms of a new philosophv Daehne 
has tried to show that he was Neoplatonic and Remkens has 
maintained that he was essentially Aristotelian His mode of 
viewing Christianity does not fit into anv classification It 
is the result of the period in which he lived, of his wide culture 
and the simplicity and noble puritv of his character 

It IS needless to say that his books well deserve study , but 

M i6 a 
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the study is not smoothed by simplicity of style Clement 
professed to despise rhetoric, but was lumself a rhetorician, and 
his style is turgid, involved and difficult He is singularly 
simple in his character In discussing marriage he refuses to 
use any but the plainest language A euphemism is with him 
a falsehood But he is temperate in his opinions , and the 
practical advices in the second and third books of the Paeda^ogue 
are remarkably sound and moderate He is not always very 
critical, and he is passionately fond of allegoncal interpretations, 
but these were the faults of his age 
All early writers speak of Clement in the highest terms of 
laudation, and he certainly ought to have been a saint m any 
Church that reveres saints But Clement is not a saint m the 
Roman Church He was a samt up till the time of Benedict 
XIV , who read Photius on < lement, believed him, and struck 
the Alexandrian’s name out of the calendar But many Roman 
Catholic writers, though they yield a practical obedience to the 
papal decision, have adduced good reason why it should be 
reversed (Cognat, p 451) 

Edit IONS -The standard edition of the collected works will be 
that of O Stahhn (first vol containing Protrepticus and Paedagogus, 
Leipzig, 1005) Separate editions of Strom vii , Hoit and Alajor 
(1902), QDS, Barnard in Texts and Studies, v 2 (1897), \V 
Dindorf s edition in 4 vols (Oxford, i860) is little more than i 
reprint of the text of Bishop Potter, 1715 For the Fragments 
see Zahn, Torschungen eur Ge<tch des neut Kanons, part m , or 
I larnack and Pi enschen, Gesch der altch J ttt ,\o\ 1 

Literatuki' — A copious bibliography will bi found in Haraack, 
Chunwlogie, vol 11, 01 m Bardcnlicwci, OcvcA der attk Lit Either 
of these will supply tlic names of works upon Clement s biblical text, 
his use of Stoic writers, his quotations from heathen writers, and his 
relation to heathen philosophy A valuable book is de Faye, CU»t 
d Alcx (1898) For his theological position si ( Ilaruack, Dogmen 
gei<htchte Iloit, Sir I ettures on the Anti S'trenc f others Wcstcott 
‘‘Clem 01 Alex in Ihit Christ Bwg Bigg Chrtsitan Platonists 
of ilex (1886) A book on Clement’s relation to Mysticism is 
wanted (C 13 i J L) ) 

CLfiMENT, FRANCOIS ( 1 7 14-1703), French historian, was 
born at B6ze, near Dijon, and was educated at the Jesuit College 
at Dijon At the age of se^enteen he entered the society of the 
Benedictines of isaint Maur, and worked with such intense 
application that at the age of twenty-five he was obliged to take 
a protracted rest He now resided m Pans, where he wrote the 
iith and 12th vols of the Hislotre luteratre de la Fratice, and 
edited (with Dom final) the 12th and 13th vols of the Recuetl 
des htstonens des Gauls ct de la France Ihe king appointed 
him on the committee which was engaged in publishing charters, 
diplomas and other documents connected with F renc h history (see 
Xavier Charmes, Le CotnUe des travaiix htstoriques et sctetUifiques, 
vol 1 , 1886, passim) , and the Academy of Inscriptions chose 
him as a member (1785) Dom Qement also revised the Art de 
verifier Us dates, cditeil m 1750 by Dom Cl^mencet Three 
volumes with the Indexes appeared from 1783 to 1792 He 
was engaged n preparing another volume including the period 
Ixfore the Chnstian era, when he died suddenly of apoplexy, at 
the age of sixty-nme The work was afterwards brought down 
from 1770 to 1827 bv Julicn de Courcelles and Fortia J’Urban 
CLEMENT, JACQUES (1567-1589), murderer of the French 
king Henry III , was born at Sorbon in the Ardennes, and 
became a Dominican friar Civil war was raging m France, 
and Clement became an ardent partisan of the League , his 
mind appears to have become unhinged by religious fanaticism, 
and he talked of extcrmin vting the heretics, and formed a plan 
to kill Henry III His project was encouraged by some of the 
heads of tlie League , he was assured of temporal rewards if he 
succeeded, and of eternal bliss if he failed Having obtained 
letters for the king, he left Paris on the 31st of July 1589, and 
reached St Cloud, the headquarters of Henry, who was besieging 
Pans On the following dav he was admitted to the royal 
presence, and presenting his letters he told the king that he had 
an im|)ortant and confidential message to deliver The attend- 
ants then withdrew, and while Henry was reading the letters 
Clement mortally wounded him with a d^ger which had been 
(oncealed beneath his cloak Ihe assassin was at once killed 
by the attendants who rushed in, and Henry died eariy on the 


following day Clement’s body was afterwards quartered and 
burned This deed, however, was viewed with far different 
feelings in Pans and by the partisans of the I->eague, the murderer 
being regarded as a martyr and extolled by Pope Sixtus V , 
while even his canonization was discussed 
See E Lavissc, Htstoire de France, tome vi (Pans, 1904) 
CLEMENTI, MUZIO {c 1751-1832), Italian pianist and com- 
poser, was born at Rome between 1750 and 1753 His father, 
a jeweller, encouraged his son’s early musical talent Burom 
and Cordicelli were his first masters, and at the age of nine 
Clement! s theoretical and practical studies had advanced to 
such a degree that he was able to win the position of organist 
at a church He continued his studies under Santarelli and 
Carpani, and at the age of fourteen wrote a mass which was 
performed m public About 1766 Beckford, the author of 
Vathek, persuaded dementi to follow him to England, where 
the young composer lived in retirement at one of the country 
seats of his protector in Dorsetshire until 1770 In that year 
he first appieared m London, where his success both as composer 
and pianist was rapid and brilliant In 1777 he was for some 
time employed as conductor of the Italian opera, but he soon 
afterwards left london for Pans Here also his concerts were 
crowded by enthusiastic audiences, and the same success accom- 
panied dementi on a tour about the year 1780 to southern 
Ciermany and Austria At Vienna, which he visited between 
1781 and 1782, he wis received with high honour by the emperor 
Joseph II , in whose pr'^sence he met Mozart, and fought a kind 
of musical duel with liim Ills technical skill proved to be 
equal if not superior to that of his rival, who on the other hand 
infinitely surpassed him by the passionate beauty of his inter- 
pretation It IS worth noting that one of tlie finest of dementi’s 
sonatas, that in B flat, shows an exactly identical opening theme 
with Mozart’s overture to the Flauto Ma^ico 

In May 1782 dementi returned to london, where for the next 
twelve years he continued his lucrative occupations of fiishionable 
teacher and performer at the concerts of the anstcnraiy He 
took shares m the pianoforte business of a firm which went 
bankrupt in i8oo He then established a punoforte and music 
business of his own, under the name of Ckmcnti to Other 
members were added to the firm, including tollard and Davis, 
and the firm was ultimately taken over bv Messrs Collard 
alone Amongst his pupils on the pianoforte during this period 
ma^ be mentioned John Field, the composer of the celebr itcd 
Nocturnes In his company tlemcnti paid, in 1804, a visit to 
Pans, Vienna, St Petersburg, Berlin and other cities While 
he was in Berlin, Meyerbeer became one of his pupils He also 
revisited his own country after an absence of more than thirty 
years In 1810 dementi returned to London, hut refused to 
play again in public, devoting the remainder ot his life to com- 
position Several symphonies belong to this time, and were 
played with much success at contemporary concerts, but none 
of them seem to have been published His intellectual and 
musical faculties remained unimpaired until lus death, on the 
yth of March 1832, at Evesham, Worcester 

Of dementi’s playing in his youth, Moschelcs wrote that it 
was “ marked by a most beautiful legato, a supple touch in lively 
passages, and a most unfailing technique ” Mozart may be said 
to have closed the old and Clementi to have founded the newer 
school of technique on the piano Amongst Clementi s composi- 
tions the most remarkable are sixtv sonatas for pianoforte, and 
the great collection of Etudes called Gradus ad Parnassum 
CLEMENTINE LITERATURE, the name geneially given to the 
writings which at one time or another were fathered upon Pope 
Clement I (qv), commonly called Clemens Romanus, who was 
early regarded as a disciple of St Peter Thus they are for the 
most part a species of the larger pseudo-Petrine genus Chief 
among them are (i) The so-called Second Fpistle , (2) two 
Epistles on Virginity , (3) the Homthes and Recogmtiom , (4) 
the Apostdtcal Constitutions (gv) , and (5) five epistles forming 
part of the Forged Decretals (see Decretals) The present 
article deals mainly with the third group, to which the title 
“ Clementine literature ” is usually confined, owing to the stress 
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laid upon it in the famous Tubingen reconstruction of primitive 
C hnstianity, in which it played a leading part , but later criti- 
cism has lowered its importance us its true date and historical 
relations have been progressively ascertained (i) and (2) 
became “ Clementine ” only by chance, but (3) was so originally 
by literary device or fiction, the cause at work also m (4) and (5) 
But while in all cases the suggestion of Clement’s authorship 
came ultimately from his prestige as writer of the genuine 
Epistle of Clement (see Clement I ), both ( %) and (4) were due to 
this idea as operative on Syrian soil , (5) is u secondary formation 
based on (3) as known to the West 
(t) The “ Second Epistle of Clement ’ — This is really the 
earliest ext\nt Christian homily ^see Apostolic Fathers) Its 
theme is the duty of Christian repentance, with a view to 
obedience to Christ’s precepts as the true confession and homage 
which He requires Its special charge Is “ Preserve the flesh pure 
and the seal {i e baptism) unstained ” (vui 6) But the peculiar 
way m which it enforces its morals in terms of the Platonic 
contrast between the spiritual and sensuous worlds, as archetype 
and temporal manifestation, suggests a special local type of 
theology which must be taken into account in fixing its ptmenance 
This theology, the fact that the preacher seems to quote the 
Gospel according to the Egyptians (in ch xii and possibly else^ 
where) as if familiar to his hearers, and indeed its literary 
afhnities general!) , all point to Alexandria as the original home of 
the homily,at a date about 120-140 (see Zei/ f NT Wissenschafl, 
vii 123 ff) Neither Corinth (as Lightfoot) nor Rome (as Harnack, 
who assigns it to Bishop Sotcr, c 166-174) satisfies all the internal 
( onditions, while the Eastern nature of the external evidence and 
the homily’s quasi-canon ical status m the Codex-Alexandnnus 
strongly favour an Alexandrine origin 
(2) The Two Epi'itles to Virgins, 1 e to Christian celibates of 
both sexes These are knovv'n in their entirety only m Syriac, 
and were first published by Wetstem (1752), who held them 
genuine This view is now generally disciedited, e\en by Roman 
Catholics like Funk, their best recent editor (Patres 4 post , vol 
11) External evidence begins with Epiphanius (//aer xxx 15) 
and Jerome (Ad Jmnn 1 12) , and the silence of Eusebius tells 
heavily agiinst their existence before the 4th centuiy, at any 
1 lie as writings of Clement The Monophvsite Timothy of 
\lexandna (an 457) cites one of them as Clement’s, while 
\nLiochus of St Saba (t ad 620) makes copious but unacknow- 
ledged extracts from both m the original Greek There is no 
trace of their use in the West Thus their S)nan origin is 
manifest, the more so that in the S) riac Mb they arc appended to 
the New Testament, like the better-known epistles of Clement m 
the Codex Alexindrmus Indeed, judging from another Syriac 
MS of earlier date which includes the latter writings m its 
( inon, it seims that the l^pistles on Virginity gradually replaced 
the earlier pur in certain Syrian churches— even should Lightfoot 
be right m doubting if this had really occurred bv Epiphanius’s 
day (S Clement of Rome, 1 412) 

Probably these epistles did not originally bear Clement’s name 
at all, but formed a single epistle addressed to ascetics among an 
actual circle of chuiches in that case they, or rather it, may 
date from the 3rd century, in spite of Eusebius s silence, and 
are not pseudo-Clcmentme in any real sense It matters little 
whether or not the false ascription was made before the divisum 
into two implied already by Epiphanius (cad 375) Special 
occasion for such a hortitory letter may be discerned in its 
polemic against intimate relations between ascetics of opposite 
sex, implied to exist among its readers, in contrast to usage in 
the writer’s own locality Now we know that spiritual unions, 
prompted originally by highstrung Christian idealism as to a 
religious fellowship transcending the law of nature in relation to 
sex, did exist between persons living under vows of cehluiy 
during the 3rd eentury m particular, and not least m Syria (c/ 
the case of Paul of Samosata, c 263, and the Synod of Ancyra 
m Galatia, c 314) It is natural, then, to see m the original 
epistle a protest against the dangers of such spiritual bold- 
ness (c/ " Subintroductae ” m Herzog -Hauck’s Realemyklo- 
pddie), prior perhaps to the famous case at Antioch just noted 
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Possibly it IS the fedmg of south Syria or I’altstmc that here 
expresses itself m remonstrance against usages prevalent m north 
Syria Such a view finds support also in the Nf\v lestament 
canon implied m these epistles 

(3) [a] The Epistle of Clement to James (the lord s brother) 
This was originally part of (3) [6] m connexion with wliuh its 
origin and date are discussed But as known to the West through 
Rufmus s Latin version, it wis quoted is genuine bv the synod of 
Vaison (a ix 442) and throughout the middle ages It became 
“ the starling point of the most momentous and gigantic of 
medieval forgeries, the Isidonan Decretals,” ” wiicre it stands at 
the head of the pontifical letters, extended to more than twice its 
original length ” Thus extension perhaps occurred during the 5th 
century At any rate the letter in this form, along with a 
“ second epistle to James (on the Eucharist, church furniture, 
&c ), dating from the eariy 6th century, had separate currency 
long before the 9th century, when they were incorporated in the 
Decretals liv the forger who raised the Clementine epistles to five 
(See Lightfoot, Clement, 1 414 ff ) 

(3) W Homilies ” and “ Recogmttons ” — “ I he two 

chi^ extant Clementine writings, differing considcrablv m some 
respects in doctrine, are both evidently the outcome of a peculiar 
speculative type of Judaistic Christianity, for which the most 
characteristic name of Christ was ‘ the tnie Prophet ’ The frame- 
work of both IS a narrative purporting to be written bv Clement 
(of Rome) to $t James, the Lord s brother, describing at the 
l>egmning his own conversion and the circumstances of his first 
acquaintance with St Peter, and then a long su( cession of 
incidents aciompanying St Peter’s discourses and disputations, 
leading up to a romantic recognition of Clement s father, mother 
and two brothers, from whom he liad bcc n separated since child- 
hood rh< problems discussed under this fictitious guise are 
with rare exceptions fundamental problems for every age , and, 
whatever may be thought of the positions mam lamed, the 
discussions are ha-dlv ever feeble or trivial Regarded simplv as 
mirroring the past, few, if an\ , remains of Christian antiquity 
present us wath so vivid a picture of the working of men’s minds 
under the influence of the new leaven which had entered into the 
world ” (Holt, Rc'-og p \iv ) 

The indispensable preliminarv to a rcillv historic v icw of these 
wntirgs is some solution of the problem of their mutual relations 
The older criticism assumed a dependence of one upon the other, 
and assigned one or both to the latter part of the 2nd centurv 
Recent criticism, however builds on the principle which emerges 
alike from the external and internal evidence (see Salmon in 
the Did of C hndian litographv) that both used a common 
basis Our mam task, then, is to define the nature, origin and 
date of the parent document, and if possible its owoa literary 
antcceelents Towards the solution of this problem two contri- 
butions of prime importance have recently liecii made Ihe 
earlier of these is by F J A Hort, and was delivered in the form 
of lectures as far Ivack as 1S84, though issued posthumously only 
m 1901 , the other is the elaborate monograph of Dr Hans 
Waltz (1904) 

( riUcism — (1 ) External Evidence as in ihe Clementine Romance 
Ihe evidence of ancient writers rcallv begins, not with Ongen,^ 
but with Eusebius of Caesaiea, who m his Eccl Hist 111 38, 
writes as follows “Certain men have quite lately brought 
forward as written bv him (Clement) other verbose and lengthy 
writings, containing dialogues of Peter, forsooth, and Apion, 
whereof not the slightest mention is to be found imong the 
ancients, for they do not even preserve m puritv the stamp of 
the Apostolic orthodoxy ” Apion, the Alexandrine grammarian 

^ Dr Vrmitagc Robinson, in hia edition of the PhiloLalta (extracts 
made c 358 by Basil and firc^'ory fiom Origcn s wntmgs) proved 
that the p issigc cited below is siniph introduced as i p irtllel to an 
(Xtract of Origcn s whik l>nm ( hapman, m the Journal of Theol 
Studies, Hi 436 ff , m idc it probable that the passages in Ongen s 
Comm on Maithew akin to those m the Opus Imperf %n Matth are 
insertions in the former, whuh is extant only m a Latin version 
Subscqiuntly he suggested iZeitscJi / V T U issenschaft, ix J3 f ) 
tliat the passage m the Philoralin is due not to it-s authors but to an 
early editor, since it is the only citation not referred to Ongen 
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and foe of Judaism, whose criticism was answered by Josephus, 
appears in this character both in Homilies and RecoRmtions , 
though mainly in the former (iv 6-vii 5) Thus Eusebius 
implies (i) a spurious Clementine work containing matter found 
also in our Homilies at any rate , and (2) its quite recent origin 
Next we note that an extract m the Philocalia is introduced 
as follows “ Yea, and Clement the Roman, a disciple of Peter 
the Apostle, after using words in harmony with these on the 
present problem, in conversation with his father at Laodicea 
m the Circuits, speaks a very necessary word for the end of 
irguments touching this matter, viz those things which seem 
to have proceeded from genesis ( = astrological destiny), in the 
fourteenth book ” I he extract answers to Recognitions, x 10-13, 
but It IS absent from our Homilies Here we observe that (i) the 
extract agrees this time with Recognitions, not with Homilies , 
(2) its fiamework is that of the Clementine romance found in 
both , (3) the tenth and last book of Recognitions is here parallel 
to book XIV of a work called Circuits {Penodoi) 

1 his last point leads on naturally to the witness of Epiphanius 
375)} who, speaking of Fbionites or Judaizing Christians of 
vaiious sorts, and particularly the Essene type, says {Haer 
xx\ Ti;) that “ they use certain other books likewise, to wit, 
the so-called Circuits of Peter, which were written by the hand 
of Clement, falsifying their contents, though leaving a few 
genuine things ” Here Epiphanius simply assumes that the 
Fbionite Circuits of Peter was based on a genuine work of the 
same scope, and goes on to say that the spurious elements are 
proved such by contrast with the tenor of Clement’s “ encyclic 
ipistles” [t e thos.e to virgins, (2) above), for these enjoin 
virginity (celibacv), and praise Elijah, David, Samson, and all 
the prophets, whereas the Ebionite Circuits favour marriage 
(even in Apostles) and depreciate the prophets between Moses 
and Christ, “ the true Prophet ’ “ In the Circuits, then, they 
adapted the whole to their own views, representing Peter falsely 
in many ways, as that he was daily baptized for the sake of 
purification, as these also do , and they say that he likewise 
abstained from animal food and meat, as they themselves also 
do ” Now all the points here noted in the Circuits can be traced 
in our Ilom'ltes and Ri cognitions, though toned down in different 
degrees 

The witness of the Aiianizing Opus Iniperfeitum in Matthaeum 
(c 400) is in general similar Its usual form of citation is “ Peter 
in Clement” (apud Chmentem) This points to “Clement” 
as a brief title for the Clementine Penodoi, a title actually found 
in a Syriac MS of a d 41 i which contains large parts of Recogni- 
tions and Homilies, and twice used by Rufinus, eg when he 
proposes to inscribe his version of the Recognitions “ Rufinus s 
Clemens ” Rufinus in his preface to this work — in which for 
the first time we meet the title Recogntlion(s) — observes that 
there are two editions to which the name applies, two collections 
of books differing in some points but m many respects containing 
the same narrative 1 his he remarks in explanation of the order 
of his version in some places, which he feels may strike his friend 
tiaudentius as unusual, the inference being that the other 
edition was the better -known one, although it lacked “ the 
transformation of Simon ” (t e of Clement’s father into Simon’s 
likeness), which is common to the close both of our Recognitions 
and Homilus, and so probably belonged to the Circuits We 
may assume, too {e g on the basis of oui Syriac MS ), that the 
Greek edition of the Recognition{s) actually used by Rufinus 
was much nearer the text of the Penodoi of which we have found 
tr i< es than we should imagine from its Hitin form 

So far we have no sure trace of our Homilies at all, apart from 
the 'syriac version F vc n four centuries latei Photius, m refer- 
ring to a colUdion of books called both Acts of Peter and the 
Recognition of Lit lunt, does not make dear whether he means 
Homilies or Recognitions or cither “ In all the copies which 
we have seen (and they are not a few) after those different 
epistles (viz ‘ Peter to James ’ and ‘ Clement to James,’ prefixed, 
the one in some MSS the other in others) and titles, we found 
without van ition the same treatise, beginning, 1 , Clement, &c ” 
But It IS not clear that he had re id more than the opening of 


these MSS The fact that different epistles are prefixed to the 
same woik leads him to conjecture “ that there were two editions 
made of the Acts of Peter {h\s usual title for the collection), but 
in course of time the one perished and that of Clement prevailed ” 
This IS interesting as anticipating a result of modern criticism, 
as will appear below The earliest probable reference to our 
Homilies occurs m a work of doubtful date, the pseudo- 
Athanasian Synopsis, which mentions “ Clementines, whence 
came by selection and rewriting the true and inspired form ” 
Here too we have the first sure trai e of an expurgated rec«.nsion, 
made with the idea of recovering the genuine form assumed, as 
earlier by Epiphanius, to he behind an unorthodox recension 
of Clements narrative As, moreover, the extant Epitome is 
based on our Homilies, it is natural to suppose it was also the 
basis of earlier orthodox recensions, one or more of which 
may be used m certain hlorilegia of the 7th century and later 
Nowhere do we find the title Homilies given to any foim of 
the Clementine collection in antiquity 

(11 ) 1 he Genesis of the Clemeniim Literature It has been need- 
ful to cite so much of the evidence proving that our Homilus and 
Recognitions arc both recensions of a common basis, at first known 
as the Circuits of Peter and later by titles connecting it rither 
with Clement, its ostensible author, because it affords data also 
for the historical problems touching (a) the contents ind origin 
of the primary Clementine work, and {h) the conditions under 
which our extant recensions of it arose 

(a) The Circuits of Peter, as defined on the one hand b> the 
epistle of Clement to James originally prefixed to it and by 
patristic evidence, and on the other by the common element in 
our Homilies and Recognitions, may be comeivcd as follows 
It contained accounts of Peters teachings and discussions it 
various points on a route beginning at Caesarea, and extending 
northwards along the coast-lands of Syria as far as Antioi h 
During this tour he meets with persons of t) pit ally erroneous 
views, which it was presumably the aim of the woik to refute 
m the interests of true Christianitv, conceived as the final form 
of divme revelation — a revelation given through true prophecy 
embodied m a succession of persons, the chief of whom were 
Moses and the prophet whom Moses foretold, jesus the f bust 
The prime exponent of the spuiious religion is Simon Magus 
A second protagonist of error, this time of ticntile philosophu 
criticism dircctetl against fundament d Judaism, is Apion, the 
notorious anti-Jewish Alexandrine grammarian of Peter’s da) , 
while the lole ot upholder of astrologieal fitahsm (Genesis) is 
played bv laustus, father of Clement, with whom Peter and 
Clement debate at Laodicea Finally , all this is already embedded 
in a setting determined by the romanee of Clement and his lost 
relatives, “ recognition ” of whom forms the denouement of 
the story 

Ihere is no reason to doubt that such, roughly speaking, were 
the contents of the Clementine work to which Eusebius alludes 
slightingly, in connexion with that section of it which h id to his 
eye least verisimilitude, viz the dialogues between Peter and 
Apion Now husebius believed the work to have been of quite 
lecent and suspicious origin This points to a date about the 
last quarter of the 3rd century , and the prevailing doctrinal 
tone of the contents, as known to us, leads to the same result 
The standpoint is that of the peculiar Judaizing or Ebionite 
Christianity clue to persistence among Christians of the tendencies 
known among pre-Christian Jews as hssene Ihe J ssenes, 
while clinging to what they held to be original Mosaism, yet 
conceived and practised their ancestral faith m ways whidi 
showed distinct traces of syncretism, or the operation of influences 
foreign to Judaism proper They thus occupied an ambiguous 
position on the borders of Judaism Similarly Christian Lssen- 
ism was syncietist in spirit, as we see from its best-known 
representatives, the Elchasaites, of whom we first hear about 
220, when a certain Aleibiades of Apamea m Syria (some 60 m 
south of Antioch) brought to Rome the Book of Hel\ai~\.\\c 
manifesto of their distinctive message (Hippol , Philos ix 13) - 
and again some twenty years later, when Origcn refers to one of 
their leaders as having lately arrived at Caesarea (Euseb vi 38) 
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I he first half of the 3rd century was marked, especially m Syria, 
by a strong tendency to syncretism, which may well have 
stirred certain Christian Essenes to ircsh propaganda Other 
writings than the Book of Helxat, representing also other species 
of the same genus, would take shape Such may have been some 
of the pseudo-apostohe Acts to which Epiphanius alludes as in 
use among the Fbionites of his own d ly and such was probably 
the nucleus of our Cltmentine writings, the Pertndot of Peter 

Harnack {Chronologic, 11 1522 f ), indeed, while admitting 
that much {eg m Homilies, viii 5-7) points the other way, 
prefers the view that even the Circuits were of Catholic origin 
(Chapman, as above, savs Arian, soon after 3215), regarding 
the syncretistic Jcwish-Christiin features in it as due either to 
its earlier basis or to an instinct to preserve continuity of mannci 
{eg absence of explicit reference to Paul) Hort, on the con- 
trary, assumes as author “ an ingenious Helxaite perhaps 
stimulated by the examjilc of the many Encratite Penodoi ” 
(p 1 31), and writing about A d 200 

Only It must not be thought of as properly Flchasaite, since 
It knew no baptism distinct from the ordinary Christian one 
It seems rather to represent a later and modified Esstnc Chris- 
tianity, already half-Catholic, such as would suit a date afttr 
2^0, m keeping with Fuscbius s evidence Confirmation of such 
a date is afforded by the silence of the Svrian Didascalta, itself 
perhaps dating from about 250, as to any v isit of Simon Magus 
to Caesarea, in contrast to the refereme m its later form, the 
ipostohcal Constitution': {c 350-400), which is plainly coloured 
(vi 9)b' the Clementine story On the other hand, the 
calia sums to have been evoked partly by {udai/ing propaganda 
in north Syria If, then, it helps to date the Periodot as after 
250, it may also suggest as place of origin one of the large cities 
lying south of Antioch, say Laodicea (itself on the coast about 
30 m from Apamea), where the ( Icmcntme story reaches its 
climax I he intimicy of local knowledge touching this rtgiun 
implied in the narritive common to Homilies and Recognition^ 
IS notible, and tells against in origin for the Pcnodoi oul^I(k 
Syria {e g in Rome, as Waitr and Harnuk hold, but Lightfoot 
disproves, Clem 1 S5 f , 64,100, cf Hort, p 131) Further 
though the luitiin even in it fell on Peter it Antioch itself (our 
one ompFte Ms of the Homilies is proved bv the hfntonn, 
based on the Ilomthis, to be here abridged), the interest of the 
story culminates at laodicea 

If we assume, then, that the common source of our extant 
( Icmcntmcs arose m Sv n i, perhaps c 265, ‘ had it also a vvnttcn 
source or sourees which wc cin trace ^ I hough Hort doulits it, 
most recent scholars {eg \Vaiti5, Harnack) infer the existence 
of at Icist one sounc, “P-eichings {Kir's gmata) of Pctci 
containing no reference at all to Clement Such a work seems 
implied bv the ipistle of Peter to James and its appended 
adjuration, prefixed in our MSS to the Homilies along with the 
epistle of Clement to James Thus the liter work aimed at 
superseding the earlier, mueh as 1 liotius suggests (see above) 
It was, then, to these “ Preachings of Peter ” that the must 
Ebionite features, and especially the anti -Pauline allusions 
under the guise of Simon still inhering m the Penodoi (as implied 
liv Homilies in particular), originally belonged ihe faet, 
however, thit these were not more complctelv suppressed in 
the later work, pioves that it, too arose m circles of kindred 
though largely modified, Judaeo-Christian sentiment (cf 
Homilies, vn , e g ch 8) 1 he diffei cnccs of standpoint may be 
due not only to lapse of time, and the emergence of new problems 
on the horizon of Syrian ( hnstianity gencr illv, but also to c h inge 
in locality and in the degiic of Grei k culture represented bv the 
two works A probable date for the “ Preachings ’ used in the 
Penodoi is r 200 ^ 

^ While Hort and Waitz say c 200, Harnack says c 260 The 
reign of Gallunus (260-268) would suit the tone of its rcfircnecs to 
the Roman emperor (Waitr, p 74), and also any polemic agunst 
the Neoplatonic philosophy of revelation by visions and di earns 
which it may contain 

® Even Waltz agrees to this, though he argues b xck to a y et earlier 
inti Pauline (rather than anti-Marciomte) form, composed m 
( aesarca, c 135 
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If the home of the Penodoi was the region of the Syruni 
Laodicea, we can readily explain most of its cliaractenstics 
Photius refers to the excellences of its language and its learn- 
ing ” , while Waltz describes the aim and spirit of Us contents 
as those of an apology for Christianity against hertsv and 
paganism, m the widest sense of the word, written m order to 
win over both Jews (cf Recognitions, 1 53 70) and pagans, but 
mainly the latter In particular it had in view persons of 
culture, as most apt to be swayed by the philosophu d tendencies 
in the sphere of religion prevalent in thit age, tin age of neo- 
platonism It was in fact designed for propigandi atiu ng 
religious seekers in a time of singular religious restlessness and 
varied inquiry, and, above all, for use by catechumens (cf Lp 
dim 2, 13) in the earlier stages of their preparation for C hristian 
baptism lo such its romantic setting would be specially 
adapted, as falling in with tlu literary habits and tastes of the 
period , while its doctrinal pet uliarities would least give offence 
m a work of the aim and character just described 

\s regards the sources of the narrative part of the Penodoi, 
It IS possible that the “ recognition ” motif was a literary common- 
place The account of Peter s journi \ mgs w is no doubt leased 
largely on local Syrian tradition, perhajis as already embodied 
m written Acts of Pehr (so Waitz and Harnack), but difltring 
from the Western type, eg m bringing Peter to Rome long 
before Nero s reign As for the allusions, more or less indirect, 
to St Paul behintl the figure of Simon, as the arch enemy of the 
truth — allusions which first directed attention to the C leinentint s 
111 the last century — there can be no doubt as to Iheir presence, 
but only as to their origin and the degree to which they are so 
meant m Homilus and Recognitions There is certainly “ an 
application to Simon of words used bv or r>f St Paul, or of ( laims 
made by or m behalf of St Paul ’ (Hor ), e peeiill) in iiouulies 
(11 17 f , XI 35, xvii 19), where a consciousness also of the 
double reference must still be present, though this does not seem 
to be the ease in Rnognitions (m Rufinus s I atm) Such covert 
references to Paul must designedly ha\e formed part of the 
Penodoi, yet as adopted from its more bitterK iiUi Puhin 
basis, the “ Preachings of Peter ” (tf Homilus, 11 17 f with / p 
Pet ad Jac 2), which probibh shired most of the feature of 
Fbionite Essenisni as described liv Lpipb tnius \\\ 15 f (in- 
eludiiig the qu ihiied dudisru of the two kingdoms- -the present 
one of the devil, and the future one of the angelic Christ — which 
appears also m the cf Lp Chm ad Jac ipn) 

{b) lhat the Penodoi w is a longer work thin either our 
Homilies or Recognitions is praeticallv certun, and its mire 
bulk may well, as Hort suggests (p 8(S), have been i thief e use 
of the changes of form \et Homilus and Reiognitwns in 
abridgments made on different principles and eonvev rather 
different impressions to Iheir readers “ The Homilies care most 
for doctrine,” espctiilly philosophicdl doctrine, ‘and seem to 
transpose verv freely for doctimal purposes {eg matter m 
XM -\i\ IS placed at the end for effect, while xx i-io gives 
additional emphasis to the Homilus' theory of evil, perhaps over 
against Manic haeism) “The Reiognilions care most for the 
stnrv, ’ as a means of religious cdifie itiun, “ and have preserved 
the general framework much more nearly ’ Ihey arost in 
different circles indeed, save the compiler of the text r^fire- 
sinted by the Syriic MS of 411 ad, “not a single ani’tnt 
w ritcr shows a know ledge of both books in anv form But lioit 

is liirdlv right m suggesting thit, while Homilies arose m S\ rn, 
RuogntUons took shape m Rome Both prolubly arose in 
S\ na (so I ightfoot), but in circles v arying i good deal m rebgious 
standpoint ® Homilies was a sort of second edition, made 1 irgely 
in the spirit of its original and perhaps m much the same lot ilitv , 
with a view lo maintaining and propagating the doctrines of i 
scmi-Judaic Christianity (cf bk vii ), as it existed a generation 
or two after the Penodoi appeared The Rtcogni(ion\, in both 
recensions, vis is shown by the faet that it was re id m the oriyin d 
with general admiration not only by Rufinus but also bv others 
in the West, was more Catholic in tone ind aimed chielly at 
• Horn Chapnicii maintains tlial iW Fecogmtwns {c 370-jyo)tvea 
attack the doctrine of Cod in tfii Ilomiltes or llicir archttv jx 
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commending the Christian religion over against all non-Christian 
rivals or gnostic perversions That is, more than one effort of 
this sort had been made to adapt the story of Ckment’s Recogni- 
tions to general Christian use^. I^ter the Homthes underwent 
further adaptation to Cathohc feeling even before the Epitome ^ 
m Its two extant forms, was made by more drastic methods of 
expurgition One kind of adaptation at least is proved to liave 
existed before the end of the 4tl: century, namely a selection of 
certain discourses from the Ilomihes under special headings, 
following on Rei ogmtions, i *m , as seen m a Syriac MS of a d 411 
As this MS contains transcriptional errors, and as its archetype 
had perhaps a Greek basis, the Recognitions may be dated 
c 350-3715^*^5 Christology suggested to Rufinus an Arianism 
hke that of Eunomius of ( yzicus, c 36^), and the Homthes prior 
even to 350 But the different circles represented by the two 
make relative dating precarious 
Summary — The Clementine literature throws hght upon a 
very obscure phase of Christian development, that of JudacO' 
Christianity, and proves tliat it embraced more intermediate 
types, between Ebionism proper and Catholicism, than has 
generally been realized Incidentally, too, its successive forms 
illustrate many matters of belief and usage among Syrian 
Christians generally m the 3rd and 4th centuries, notably their 
apologetic and catechetical needs and methods Further, it 
discusses, as Hort observes, certain indestructible problems which 
much early Christian theology passes by or deals with rather 
peifunctorily , and it does so with a freshness and reality which, 
as we compare the original 3rd-century basis with the com en- 
Uonal manner of the Epitome y we see to be not unconnected with 
origin in an age as yet free from the trammels of formal ortho- 
doxy Again it IS a notable specimen of early Christian pseudepi- 
graphv, and one which had manifold and far-reaching results 
kmally the romance to which it owed much of its popular appeal, 
became, through the niedium of Rufinus’s Latin, the parent 
of the late medieval legend of Faust, and so the ancestor of a 
famous type m modern literature 

Liter \TURE — For a full lii-t of this down to 1904 see Haas Waitz, 
Du PseutlokU mcntincn ’ {lexte u ( f ntet'Sikfhuti^en zur Gath 
der altchr 1 iteraiur neue Folge, Bd x Iftft 4), and A Ham-iick, 
Chronologif der altchr I %lteratur (1004), 11 518 1 In Fnglxsh, b(sul< 
Hort woik, there are articles by G Silinon, in Dtrf of Chrtsl Btog , 
C Studui Bihltca, 11 , A C Headlam, Journal of Theol 

Studies, 111 (J V B ) 

CLEOBULUS, one of the Seven Sages of Greece, a native and 
tyrant of Lmdus in Rhodes Tic was distinguished for his strength 
and his handsome person, for the wisdom of his sayings, the 
acuteness of his riddles and ll>e beauty of his lyric poetry 
Diogenes Laertius quotes a letter in wluch (leobuius invites 
Solon to take refuge with him against Peisistratus , and this 
would implv that he was alive m 560 b c He is said to have held, 
advanced views as to female education, and he was the father 
of the wise Cleobiiline, whose riddles were not less fajnous than, 
his own (Dionnes Laertius 1 89-93) 

See E Ct Mullach, hragmenta Phtlosophonum Oraecorum, i 
CLEOMENES (KA«o/a«vT;y), the name of three Spartan kings 
of the Agiad line 

Cleomfnes I was the son of Anaxandridas, whom he suc- 
ceeded about 520 B c His chief exploit was his crushing victorv 
near firyns over the Argives, some 6000 of whom he burned 
to deith in a sacred grove to which they had fled for refuge 
(Herodotus VI 76-82) Ihis secured for Sparta the undisputed 
hegemony of the Peloponnese Cleomenes’ interposition m 
the politics of central Greece was less successful In 510 he 
marched to Athens with a Spartan force to aid in expelling the 
Peisistratidae, and subsequentlv returned to support the oligar- 
chical party, led by Isagoras, against Cteisthenes (qv) He 
expelled seven hundred families and transferred the govern- 
ment from the council to throe hundred of the oligarchs, but being 
blockaded in the Acropolis he was forced to capitulate On his 
return home he collected a large force with the intention of 
*• Dora Chapman (ut supra, p 158) says during the Neoplatonist 
reaction under Julian 361-363, to which period he also assigns the 
ffotnihes 


making Isagoras despot of Athens, but the opposition of the 
Corinthian allies and of his colleague Demaratus caused the 
expedition to break up after reaching Lleusis (Herod v 64-76 , 
Aristotle, Ath Pol 19, 20) In 491 he went to Aegina to punish 
the island for its submission to Darius, but the intrigues of his 
colleague once again rendered his mission abortive In revenge 
Cleomenes accused Demaratus of illegitimacy and secured his 
deposition m favour of Leotychides (Herod vi 50-73) But when 
It was discovered that he had bnbed the Delphian priestess to 
substantiate his charge he was himself obliged to flee , he went 
first to Thessaly and then to Arcadia, where he attempted to 
foment an anti-Spartan rising About 488 b c he was recalled, 
but shortly afterwards, m a fit of madness, lie committed suicide 
(Herod vi 74, 75) Cleomenes seems to have received scant 
justice at the hands of Herodotus or his informants, and Pausamas 
(in 3, 4) docs httlo more than condense Herodotus’s narrative 
In spite of some failures, largely due to Demaratus’s jealousy, 
( Icomcnes strengthened Sparta m the position, won during his 
father’s reign, of champion and leader of the Hellenic race , it 
was to him, for example, that the Ionian cities of Asia Minor first 
applied for aid m their revolt against Persia (Herod v 49-51) 

For the chronology see J W ells, Journal of HelUmc Studies (1905), 
p 193 ft , who assigns the \rgive expedition to the outset of the 
reign, whereas nearly all historians hav c dated il m or about 495 B c 

Cleomenes II was the son of Cleombrotus I , brother and 
successor of Agesipolis II Nothing is recorded of his reign save 
the fact that It lasted for nearly sixty -one years (370-309 b c ) 

Cleomenes III , the son and successor of Leonidas II , reigned 
about 235-219 B c He made a determined attempt to reform 
the social conation of Sparta along the lints laid down by Agis 
IV , whose widow Agiatis he married , at the same time he 
aimed at restoimg Sparta’s hegemony m the Peloponnese 
After twice defeating the forces of the Achaean League m Arcadia, 
near Mount Lycaeum and at Leuttra, he strengthcni d his position 
bv assassmating four of the ephors, abohshmg the ephorate, 
which had usurped the supreme power, and banishing some 
eighty of the le^mg ohgarchs The authority of the aiuncil 
was also curtailed, and a new board of magu^trates, the patronoim, 
became the chief officers of state He appointed his own brother 
Eucleidas as his colleague m succession to the Eurvpontid 
Archidamus, who had been murdered His social reforms 
included a redistribution of land, the remission of debts, the 
restoration of the old system of training (dya>y7j)and the admission 
of picked penoect into the citizen botly As a general Cleomenes 
did much to revive Spirta’s old prestige He defeated the 
Achaeans at Dyme, made himself master of Argos, and was 
e\entually jomed by Corinth, Phlius, Epidaurus and other 
cities But Aratus, whose jealousy could not brook to see a 
Spartan at the head of the Achaean league called in Antigonus 
Doson of Macedonia, and Cleomenes, after conducting successful 
expeditions to Megalopolis and Argos, was finally defeated at 
Sellasia, to the north of Sparta, m 222 or 221 b c He took 
refuge at Alexandria with Ptolemy Euergetes, but was arrested 
by his successor, Ptolemy Philqpator, on a charge of conspiracy 
Escaping from prison he tried to raise a revolt, but the attempt 
failed and to avoid capture he put an end to his life Both as 
general and as politician Cleomenes was one of Sparta’s greatest 
men, and with him perished her last hope of recovermg her 
ancient supremacy in Greece 

See Polybnis 11 43-70, v 35-39, viii i , Phitarch, Cleomenes , 
iratus, 3346, Phtlopoemen, 5, 6 Pausamas 11 9 Gebiert, De 
(Leipzig, I S83) , Holra, History of Greece, w pc 10,15 

(M N T) 

CLEON (d 42a B c ), Athenian, politician during the Pelopon- 
nesian War, was the son of Cleaenetus, from whom he inherited a 
lucrative tannery business He was the first prominent repre- 
sentative of the commercial class in Athenian politics He came 
into notice first as an opponent of Pericles, to whom his advanced 
ideas were naturally unacceptable, and m his opposition 
somewhat curiously found himself actmg m concert with the 
aristocrats, who equally bated and feared Pericles, During' the 
dark days of 430, after the unsuccessful expedition of Pericles to 
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Peloponnesus, and when the city was devastated by the plague, 
Cleon headed the opposition to the Pendean r^ime Pericles 
was accused by Cleon of maladministration of public money, with 
the result that he was actually found guilty (see Grote’s Utst of 
(jreece, abridged ed , 1907, p 406, note i) A revulsion of feeling, 
however, soon took place Pericles was reinstated, and Cleon now 
for a time fell into the background The death of Pericles (429) 
left the field clear for him Hitherto he had only been a vigorous 
opposition speaker, a trenchant critic and accuser of state 
officials He now came forward as the professed champion and 
lead( r of the democracy, and, owing to tiie moderate abilities of 
his rivals and opponents, he was for some years undoubtedly the 
foremost man m Athens Although rough and unpolished, he was 
gifted with natural eloquence and a powerful voice, and knew 
exactly how to work upon the feelings of the people He 
strengthened his hold on the poorer classes by his measure for 
trebling the pay of the jurymen, which provided the poorer 
Athenians with an easy means of livelihood The notorious 
fondness of the Athenians for litigation increased his power , and 
the practice of “ sycophancy ” (raking up matenal for false 
charges , see Sycophant), enabled him to remove those who wen 
likely to endanger his ascendancy Having no further use for his 
former aristocratic associates, he broke off all connexion with 
them, and thus felt at liberty to attack the secret combinations 
for political purposes, the oligarchical clubs to which they mostly 
belonged Whether he also introduced a property-tax for 
military purposes, and even held a high position in connexion 
with the treasury, is uncertain His ruling principles were an 
inveterate hatred of the nobihty, and an equal hatred of Sparta 
ft was mainly through him that the opportunity of concluding an 
honourable peace (in 425) was lost, and in his determination to see 
Sparta humbled he misled the people as to the extent of the 
resources of the state, and dazzled them by promises of future 
benefits 

In 427 Cleon gained an evil notoriety by his proposal to put to 
dcith indiscriminately all the inhabitants of Mytilene, which had 
put Itself at the head of a revolt His proposal, though accepted, 
was, fortunately for the credit of Athens, rescinded, although, as it 
was, the chu f leaders and prominent men, numbering about 1000, 
fell victims In 425, he reached the summit of his fame by 
capturing and transportmg to Athens the Spartans who had been 
bloi kaded in Sphacteria (see PvLOs) Much of the credit was 
probably due to the mihtary skill of his colleague Demosthenes , 
but It must be admitted that it was due to Cleon s determination 
that tlie Fcclesu sent out the adchtiooal force which was needed 
It was almost certainly due to Cleon that the tribute of the 
“ allies ” was doubled in 425 (see Delian Llaouf) In 422 he 
was sent to recapture Amphi polls, but was outgeneralled by 
Brasidas and killed His death removed the chief obstacle to an 
arrangement with Sparta, and m 421 the peace of Nitias was 
concluded (see Peloponnesian War) 

Ihe character of Cleon is represented by Aristophanes and 
Thucydides m an extremely unfavourable light But neither can 
be considered an unprejudiced witness The poet had a grudge 
against Cleon, who had accused him before the senate of having 
ridiculed (in his Babylonians) the policy and institutions of his 
country m the presence of foreigners and at the time of a great 
national war Thucydides, a man of strong oligarchical pre- 
judices, had also been prosecuted for military incapacity and 
exiled by a decree proposed by Cleon It is therefore likely that 
( Icon has had less than justice done to him in the portraits 
handed down by these two writers 
Authorities — For the literature on Cleon see C F Hermann, 
Lehrbuch der grtcoktschfn Anttqmtalen,} pt 2(6thed byV Tbuinser, 
1892), p 70Q, and G BusoU, Gnechtsche Geschtchte, lu pt 2 (1904), 
q 88, note 3 Tlu following are the chief authorities —{a) 
avourable to Cleon — C F Ranke, Commentaho de Vtia Artslo 
phams (haprift, 1845) J G Droysen, i rtsto pkanes, li , mtrod to 
the Knights (Bcrhn, 1837) , G Grote, Hist of Greeie, chs 50, 54 
W Onckea, Athen und Ht-'las, u p 204 (I^eipzig, 1866) , H Muller- 
Strubing, Aristophanes und die htstornche Kntik (Leipzig, 1873) 1 

J B Bury, Htsf of Greece, i (1902) (b)Unf avourable — J F Kortilm 
Gesihichtlxthe Forsihungen (Leipzig, 1863), and Zur Geschtchte 
hellenischen Staatsver/assungen (Heidelberg, 1821) , F Bassow, I 
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Vermisohte *>chnften (Leipzig, 1843), C Tlurlwall, //is^ of Greece, 
eh 21 E Curtius, ///5/ of Greece (Eng tr ui p it2, J Schvarez, 
Die Demokratie (Leipzig, 1882) , H Delbruck, Die 'strategic des 
Pertkles (Berlin, i8<)o) , E Miyer, Forschungrn zur alien Geschtchte, 
“ P 335 (Hxlle, iSgg) Ihe bakince between the two extreme views 
IS fairly held by J Beloch, Die attische Pahtik sett Pet ikies (Leipzig, 
1884), and Grtechische Geschtchte, 1 p 537 , and by A Holm, Ihsi 
of Greece, \\ (Eng tr ), cli 23, %%itli tlu notes 

CLEOPATRA, the regular name of the queens of Egypt m the 
Ptolemaic dynasty after Cleojiatra, daughter of the Seleutid 
Antiochus tlie Circat, wife of Ttolemy V , I piphanes The best- 
known was the daughter of Ptolemy XIII Auletes, born 69 (or 
68) B c At the age of seventeen she became queen of Lgy pt 
jointly with her younger brother Ptolemv Dionysus, whose wife, 
m accordance with Egyptian custom, she was to become A few 
years afterwards, deprived of all royal authority, she withdrew 
into Syria, and maac preparation to recover her rights by force of 
arms At this juncture Julius Caesar followed Pompey into 
Egypt The personal fascinations of ( Icopatra mdui ed him to 
undertake a war on her behalf, m which Ptolemy lost his life, and 
she was replaced on the throne in conjunction with a younger 
brother, of whom, however, she soon nd hersilf by poison In 
Rome she lived openly with Caesar as his mistress until his 
assassination, when, aware of her unpopulantv, -.ht returned at 
once to Egypt Subsequently she became the tlly and mistress of 
Mark Antony (sec Antonius) Their connexion was highly 
unpopular at Rome, and Octavian (see Alcusti s) declared war 
upon them and defeated them at Actium (ji Be) Cleopatra 
took to flight, and escaped to Alexandria, where Antonv jemed 
her Having no prospect of ultimate success, she accepted the 
pioposal of Octavian that she should assassinate Antony, and 
enticed him to join her m a mausoleum which she hod built in 
order that “ they might die together ’ \ntony committed 
suicide, in the mistaken belief that she had already done so, but 
Octavian refus#*d to yield to tlie charms of Cleopatra, who put an 
end to her life by apply mg an asp to her bosom, according to the 
common tradition, in the thirty-ninth year of her age ^29th of 
August, 30 B ( ) \\ ith her ended the dynasty of the Ptolemies, 

and Egypt was made a Roman province Cleopatri had three 
children by Antonv, and by Julius Caesar, as some sns, a son, 
called ( aesarion, who was put to dcilh 1 )\ Oetav lan Jn her the 
type of queen characteristic of the Macedonian d\ nasties stands 
in the most brilliant light Imperious wiL masculine boldness, 
reU ntless ambition like liers had been exhibited by queens of her 
race since the old Macedonian da\ s before Philip and Alexander 
But the last Cleopatra had perliaps some special intellectual 
endowment She surprised her generation by being able to 
speak the many tongues of her subjects There may have been 
an individual quality in her luxurious profligacy, but then her 
predecessors had not had tlie Roman lords of the world for 
wooers 

lor the histoiy of Ckopatra see Antomls, Makci s , Caesak, 
Gars Jeeies I’toiemies The lift of \ntonv by I^iutarLh is oui 
mam authority, it is upon this that Shakespeare > intonv and 
Cleopatra is bised Her life is the suliject of rnono^iraphs by Stahr 
(1879, an and Houssayc, 4 spasie, Chopatie, deC (1870) 

CLEPSYDRA (from Gr xAfTTcev, to steal, and vB<op, water) 
Uie chronometer of the Greeks aind Romans, which measured time 
bv the flow of water In its simplest form it was a short-necked 
earthenware globe of known capacity, pierced at the bottom with 
several small holes, through which the water escaped or stole 
away ’ The instrument was employed to set a limit to the 
speeches in courts of justice, hence the phrases aquam dart , to give 
the advocate spieaking time, md aquam perderi to w iste time 
Smaller clepsydrae of glass were very early used m place of the 
sun-dial, to mark the hours But as the length of tne hour v aried 
according to the season of the vear, various arrangements of 
which we have no cleir account were necessary to ob\ late tins 
and other defects For instance, the flow of water \ aried with tJie 
temperature and pressure of the air and secondly the rate of flow 
became less as the vessel emptied itself The latter defect was 
remedied by keeping the level of the water m the clepsydra 
uniform, the volume of that discharged being noted Plato is 
said to have invented a complicated clepsydra to indicate the 
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hours of the night as well as of the day In the clepsydra or 
hydraulic clock of Ctesibius of Alexandria, made about 135 b c , 
the movement of water-wheels caused the gradual rise of a little 
figure, which pointed out the hours with a little stick on an index 
attached to the machine The clepsydra is said to have been 
knovn to the Egyptians There was one in the lower of the 
Windt. at Athens , and the turret on the south side of the tower li 
supposed to have contained the cistern which supplied the water 

See Marquaidt, Das Privatleben der Romer, 1 (2nd cd , 1886), 
p 792 , G Bilfinger, Die Zeitmesser der antiken Volker (1886), and 
Die antiken Stundenangaben (1888) 

CLERESTORY, or Clearstory (Ital cktaro piano, Fr clatre- 
vote, clatre Stage, Ger Luhtgaden), m architecture, the upper 
storey of the nave of a church, the walls of which rise above the 
T isles and are pierced with windows (“ clere ” being simply 
“ clear,” in the sense of “ lighted ”) Sometimes these win- 
dows are very small, being mere quatrcfoils or spherical tri ingles 
In large buildings, however, they are important objects, both 
for beauty and utility The windows of the clerestories 
of Norman work, even in large churches, are of less import- 
ance than in the later styles In Early English they became 
larger, and in the Decorated they are more important still, 
being lengthened as the tnfonum diminishes In Perpendicu- 
lar work the latter often disippeirs altogether, and in many 
later churches, as at Taunton, and many churches in Norfolk 
and Suffolk, the clerestories are close ranges of windows The 
term is equally applicable to the Egyptian temples, where 
the lighting of the h ill of columns was obtained over the stone 
roofs of the adjoining aisles, through slits pierced in vertical 
slabs of stone The Romans also in their baths and palaces 
employed the same method, and probably derived it from the 
Greeks , m the palaces at Crete, however, light-wells would 
seem to have been employed 

CLERFAYT(orCLAiRFAYi), FRANCOIS SEBASTIEN CHARLES 
JOSEPH DE CROIX, Count oi (1733-170^), Austrian field 
marshal, entered the Austrian army in 17513 In the Seven 
Years’ War he greatly distinguished himself, earning rapid 
promotion, and receiving the decoration of the order of Marii 
Theresa At the conclusion of the peace, though still under 
thirty, he wis already a colonel During the outbreak of the 
Netherlands in 1787 he was, as a Walloon bv birth, subjected 
to great pressure to induce him to abandon Joseph II , but he 
resisted all overtures, and in the following year went to the 
Turkish war in the rank of lieutenant field mirshal In an 
mdepend nt command ( lerfayt achieved great success, defeating 
the Turks at Mehadia and Calafat In 1792, as one of the most 
distinguished of the emperor’s generals, he received the command 
of the Austrian contingent in the duke of Brunswick’s army, 
and at Croix-sous-Bois Ins corps inflicted a reverse on the troops 
of the Trench revolution In the Netherlands, to which quarter 
he was transferred after Jcinappcs, he opened the campaign 
of 1793 with the victory of Aldenhoven and the relief of Maes- 
tricht, and on March i8th mainly brought about the complete 
defeat of Dumouriez at Neerwmden Later in the year, however, 
his victorious career was checked by the reverse at Wattignics, 
and in 1794 he was unsuccessful in West Flanders against 
Pichegru In the course of the campaign Clerfayt succeeded 
the duke of Saxe-Coburg in the supreme command, but was 
quite unable to make head against the French, and had to recross 
the Rhine In 1795, now field marshal, he commanded on the 
middle Rhme against Jourdan, and this time the fortune of war 
changed Jourdan was beaten at Hochst and Mainz brilliantly 
relieved But the field marshal’s action m concluding ai 
armistice with the French not being approved by Thugut, he 
resigned the command, and became a member of the Aulic 
Council in Vienna He died in 1798 A brave and skilful 
soldier, Clerfayt perhaps achieved more than any other Austrian 
commander (except the archduke Charles) m the hopeless 
struggle of small dynastic armies against a “ nation in arms ” 

See von Vivenot, Thugut, Clerfayt, und H urmser (Vienna, 1869) ! 

CLERGY (M E clergte, 0 Fr clergte, from Low Lat form 
cle^taa [Skeat], by assimilation with 0 Fr clergte, Fr clerge, 


from Low Lat clericatus), a collective term signifying in English 
strictly the body of “ clerks,” t e men in holy orders (sec Ci i; rk) 
The word has, however, undergone sundry modifications 01 
meaning Its M E senses of ” clerkship ” and “ learning ” 
have long since fallen obsolete On the other hand, in modem 
times there has been an increasing tendency to depart from it^ 
strict application to technical ” clerks,” and to widen it out so as 
to embrace all varieties of ordained Christian ministers While, 
however, it is now not unusual to speak of “ the Nonconformist 
clergy,” the word “ clergyman ” is still, at least m the United 
Kingdom, used of the clergy of the Established Church in con- 
tradistinction to “ minister ” As applied to the Roman Catholic 
Church the word embraces the whole hierarchy, whether its 
clenct be in holy orders or merely in minor orders The term 
has also been sometimes loosely used to include the members of 
the regular orders , but this use is improper, since monks and 
friars, as such, liave at no time been clerici The use of the word 
“ clergy ” as a plural, though the New English Dictionary quotes 
the high authority of Cardinal Newman for it, is less rare than 
wrong , m the case cited “ Some hundred Clergy ” should have 
been “ Some hundred of the Clergy ” 

In distinction to the “ clergy ” we find the ” laity ’ (Gr Aaos, 
people), the great body of “ faithful people ” which, in nearly 
every various conception of the C hnstian Church, stands in 
relation to the clergy as a flock of sheep to its pastor Ihis 
distinction was of early growth, and developed, with the increas- 
ing power of the hier irchy, during the middle ages into a very 
lively opposition (see Order, Holy , Church History , 
Papacy, Investitures) The extreme claim of the great 
medieval popes, that the priest, as “ ruler over spiritual things, 
was as much superior to temporal rulers as the soul is to the 
body (see Innocent III ), led logically to the vast privileges 
and immunities enjoyed by the clergy during the middle «igc‘ 
In those countries where the Reformation triumphed, this 
triumph represented the victory of the civil over the clerical 
powers in the long contest The victory was, liowever, by no 
means complete The Presbytenan model was, for instance, 
as sacerdotal m its essence as the Catholic , Milton compl uned 
with justice thvt ” new presbyter is but old priest writ large, ’ 
and declared that “ the litle of Clergv St Pctci gave to all (aid’s 
people,” Its later restriction being a papal and prelatical usuipa- 
tion (^ <? I Peter v 3, for kA»//5o? and KXi'jpmy) 

Clerical immunities, of course, differed laigcly at difierv,iit 
times and in different countries, tlic extent of them having betn 
gradually curtailed from a period a little tarlicr than the close 
of the middle ages They consisted mainly in exemption from 
public burdens, both as regarded person and pocket, and in 
immunity from lay jurisdiction This last enormous privilege, 
which became one of the mam and most efficient instruments 
of the subjection of Europe to clerical tyranny, extended to 
matters both civil and criminal , though, as Bingham shows, 
It did not (always and everywhere) prevail in cases of heinous 
crime {Origines kccles bk v ) 

This diversity of jurisdiction, and subjection of the clergy 
only to the sentences of judges bribed by their esprit de corps 
to judge leniently, led to the adoption of a scale of punishments 
for the offences of clerks avowedly much lighter than that which 
was inflicted for the same crimes on laymen , and this m turn 
led to the survival in England, long after the Reformation, of 
the curious legal fiction of benefit of clergy (see below), used to 
mitigate the extreme harshness of the criminal law 

CLERGY, BENEFIT OF, an obsolete but once very important 
feature m English crimmal law Benefit of iclergy began with 
the claim on the part of the ecclesiastical authorities in the 
1 2th century that every clcricus should be exempt from the 
jurisdiction of the temporal courts and be subject to the spiritual 
courts alone Ihe issue of the conflict was that the common 
law courts abandoned the extreme punishment of death assigned 
to some offences when the person convicted was a clericus, and 
the church was obliged to accept the compromise and let a 
secondary punishment be inflicted The term “ clerk ” or 
clericus always included a large number of persons in what 
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were called minor orders, and m 1350 the privilege was extended 
to secular as well as to religious clerks , and, finally, the test 
of being a clerk was the ability to read the opening words of 
verse i of Psalm li , hence generally known as the “ neck- verse ” 
Even this requirement was abolished in 1705 In 1487 it 
was enacted that every layman, when convicted of a clerg>'able 
fc’ony, should be branded on the thumb, and disabled from 
claiming the benefit a second time I he privilege was extended 
to peers, even if they could not read, in 1547, and to women, 
partially in 1622 and fully in 1692 The partial exemption 
claimed by the Church did not apply to the more atrocious 
crimes, and hence offences came to be divided into clergyable 
and unc Ic rgyable According to the common practice in England 
of working out modern improvements through antiquated 
forms, this exemption was made the means of modifying the 
severity of the criminal law It became the practice to claim 
and be allowed the benefit of clergy , and when it was the 
intention by statute to make a crime really punishable with 
death, it was awarded “ without benefit of clergy ” The benefit 
of clergy was abolished by a statute of 1827, but as this statute 
did not repeal that of 1547, under which peers were given the 
privilege, a further statute was passed m 1841 putting peers on 
the same footing as commons and clergy 

1 or a full account of btiulit of clcigv see Pollock and Maitl ind, 
Hnlury of Lnglish Law, yo\ 1 424440, also Stephen, E/tsfory 0/ 
Cnminal Law of Lugland, \ol 1 , E TriLdberg, Corpus ]uns canontit 
(Ltipzig, 1879-1881) 

CLERGY RESERVES, in Canada the act of 1791, 
establishing the provinces of Lpper and Lower Canada, tin 
British government set apart one-eighth of all the crown lands 
for the support of “ a Protestant clerg) ’ These reservations, 
after being for mam ycirs i stumbling-block to the economic 
development of thi province, and the cause of much bitter 
political ind ccclcsiastual controversy, were secularized h) the 
( anadian ptrliament in 1854, and the proceeds applied to other 
purposes, chieflv educational Owing to the wording of the 
imperial let, the amount set apart is often stated as onc-seventh, 
and was sometimes claimed as such b) the clerg) 

CLERK ^ (from \S thru or clerc, which, with the simil ir 
Ir form, comes direct from the Lat cUncus), in its original 
sense, as used in the civil 1 ivv, one who had taken religious 
orders of whatevei rank, whether “hoi) ” or “minor ’ The 
word chrtcu', is derived from the (ireek KXyjpiKo^, “ of or pert im 
mg to in inheritance, ’ fiomKX!}po« “lot ” ‘ allot rnent,” “estate ’ 
“ inheritance ” , but the authorities ire b) no means agieed 
in which sense the root is connected with the sense of the deriva- 
tive, some conecu mg that the original idea was tint the clerg) 
n ( ( IV cd the sen i( c of God vs tbcir lot or portion , others th it 
th() were the portion of the Lord , while others agiin, with 
more reason as Bingham (Ofig Fed lib 1 cap 5, see 9) seems 
to tliink, m unlam tint the word has reference to the choosing 
bv lot, as m c irly ages was the case of those to whom public 
ollucs were to be cnliusted 

In the primitive times of the church the term canon was 
used as s) noi ymous with clerk, from the names of all the persons 
m the service of anv church having been inscribed on a roll, or 
Kai'iov, whence the) were termed caiiomci, a fact which shows 
that the practice of the Roman Catholic Church of including 
all pel sons of all lanks m the service of the church, ordained 
or unoidained, in the term clerks, or clerg), is at least in con- 
formity with the practice of antiquity Thus, too, in English 
ccclesiastie al law, a clerk was an) one who had been admitted 
to the ecclesiastical state, and had taken the tonsure I he 
application of the word in this sense gradually underwent a 
chinge, and “ clerk ” became more esiX’eiall) the term applied 
to those m minor orders, while those in “ major ” or “ holv ' 
orders were designated in full “ clerks in holv orders,” which in 
English law still remains the designation of clergymen of the 
Established C hureh After the Reformation the word “ clerk 

* The accepted English pronunciation, ‘ dark, is found in 
southern English as caily as the 15th conturj but northern cli dec Is 
still preserve the e sound (“ clurk ), which is the common pro 
nunciation in America 
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was still further extended to include la) men who performed 
duties in cathedrals, churches, , e g the choirmen, who were 
designated “ lay clerks ’ Of these lay clerks or choirmen 
there was alwavs one whose duty it was to be constantly present 
at every service, to sing or say the responses as the 1( ador or 
representative of the laitv Ills duties were gradually cnUrf„el 
to include the care of the chunh and precincts, assisting at 
baptisms, marriages, &c , and he thus became the precursor of 
the later parish derk In a somewhat similar sense we fino 
bible derk, stfiging derk, &.c Ihe use of the word “clerk ’ 
to denote a person ordained to the ministn is now mainly 
legal or formal 

Ihc word also developed in a clifTcrent sense In medieval 
times the pursuit of letters and general learning was confined 
to the clergv, and as thev were practicallv the onlv persons who 
could read and write all notarial and secretarial work was 
discharged by them, so that in time the word was used with 
special reference to see re tines, notaries, accountants or even 
mere penmen This special meaning developed into what is 
now one of the ordinary senses of the word \S e find, accordinglv , 
the term applied to those officers of courts, corporations, Ac , 
whose duty consists in keeping records, correspondence, and 
generally managing business, as derk of Ihe market, clerk of ihe 
petty bag, derk of ihe peace, town chrk, Ac Similarh, a clerk 
also means any one who in a subordinate position is engaged 
m writing, making entries, ordinary correspondence, or similar 
“ clerkly ” work In the Lmted States the word means also 
an assistant m a commercial house, a retail salesman 

CLERKE, AGNES MARY (18^2-1907), English astronomer 
and scientific writer, was bom on the loth of lebruarv 1842, 
and died m Lonelem on the 20th of Januarv i<)07 She wrote 
extensively on various scientific subjects, but devoted herself 
more tsptciallv to astronomy Though not a practical astro- 
nomer in the ordinary sense, she possessed remarkable skill m 
coll iting, interpreting and suniman/ing the results of astronomi- 
cal research, and as a historian her work has an important 
plaee in scientific literature Her chief works were A Popular 
History of isirotumtv during iht igth Cc)itut\ first edition j8S:;, 
fourth 1902 , The System of ihe Stars, first coition 1890, steemd 
1905, and Problems in Astropfnsns, 1903 In addition she 
wrote Familiar StiiJits tn Homer (1892), 7 he Heisdids and 
Modern Asironomv (1895), Modini GoMHogome? (1906), and 
many valuable articles, such as her contributions to the bn- 
c\clopaedia Bntanmca In 190^ she was elected an hononrv 
member of the Royal \stronomical ^orietv 

CLERKENWELL, a district on the north side of the city of 
London, England within the metropolitan borough of rinsbuiv 
{(] V ) It IS so called from one of sev eral wells or springs in this 
district, near which miracle plav s were perfonned by the parish 
clerks of London Ihis well existed until the middle of the i<;th 
centurv Here was situated a priorv, founded in 1100 which 
grew to great wealth and fame as the principal institution in 
1 ngland of the Knights Hospitallers of the Order of St John of 
ferusalem Its gateway, erected in 1504, and remaining in St 
Johns Square, served vinous purposes after the suppression of 
the monasteries, being, for example, the birthplace of the 
Gentleman's Magazine in 1731, and the scene of Dr Johnsons 
work in connexion with that journal In modem times the 
gatehouse again became associated with the Order, and is the 
headquarters of the St John’s Ambulance Association \n Early 
h nglish crvpt remains beneath the neighbouring parish c hurch of 
St John, where the notorious deception of the ‘ (ock Lane 
Ghost,’ m which Johnson took great interest, was exposed 
Adjoining the priory was St Marv s Benedictine nunnen St 
James s church (1792) marking the site, and preserving in its 
vaults some of the ancient monuments In the 17th century 
Clerkenwell became a fashionable place of residence A prison 
erected here at this period gave place later to the House of 
Detention, notorious as the scene of a lenian outrage in 1807, 
when it was sought to release certain prisoners by blow mg up pari 
of the building Clerkenwell is a centre of the watch making and 
jeweller’s industries, long established here , and the Northampton 
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Polytechnic lni>titute, Northampton Square, a branch of the City 
Polytechnic, has a department devoted to instruction in these 
trades 

CLERMONT-EN-BEAUVAISIS, or aERMONT>DK-L’OisE, a 
town of northern France, capital of \n arrondissement in the 
department of Oise, on the right bank of the Br^che, 41 m N of 
Pans on the Northern railway to Amiens Pop (igo6) 4014 
The hill on which the town is built is surmounted b> a keep of the 
14th century, the relic of a fortress the site of which is partly 
occupied by a large penitc" for vomen The church dates 
from the 14th to the i6th centuries Ihc hotel-dc-ville, built liy 
King Charles IV , who was born at Clermont in 1294, is the oldest 
in the north of France The most attractive feature of the town is 
the Promenade du Ch^tellier on the site of the old ramparts 
Clermont is the seat of a sub-prefect and has a tribunal of first 
instance, a communal college and a large lunatic asylum It 
manufactures felt and corsets, and carries on a trade m horses, 
cattle and gram 

The town was probably founded during the time of the Norman 
invasions, and w as an important military po^t during tl>e middle 
ages It was several time s taken and retaken by the contend- 
ing parties during the Hundred Years’ War, and the Wars of 
Religion, and m 1615 Henry II , prince of Cood^, was besieged 
and captured there by the marshal d’Ancre 

Counts of Clermoni Clermont was at one time the seat of a 
countship, the lords of wluth were already powerful m the nth 
century Raoul de Clermont, constable of France, died at Acre 
m 1 191 , leaving a daughter who brought Clermont to her husband, 
Louis, count of Blois and Chartres Theobald, count of BIdk and 
( lermont, died m 1218 without issue, and Kmg Phibp Augustus, 
having received the countship of Clermont from the collateral 
heirs of this lord, gave it to his son Philip Hurepel, whose daughter 
leanne, and Ins widow, Mahaiit, countess of Dtmmartm, next 
held the countship It was united by Saint Louts to the crown, 
and afterwards given by him (12O9) to his son Robert, from whom 
sprang the house of Bourbon in 1524 the countship of Clermont 
was conhstaled from the constable de Bourbon, and later (1540) 
given to the duke of Orleans, to Catherine de’ Medici (1562), to 
Lnc, duke of Brunswnk (iiido), from whom it passed to hts 
l)iother-in-law ( harles of Lorraine (1596), and finally to HcnrvH , 
prince of Conde (16x1) In 1641 it w is again confiscated from 
1 ouis de Bourbon, count of boissons, then in 1696 sold to Louis 
I hoims \madeus of Sa\ oy, count of Soissons, in 1702 to Franjoise 
de Brancds, prmcesse d Hartourl, and in 1719 to Louis-Henry, 
prince of Conde From a branch of the old lords of Clermont 
were descended the lords of Nesle and Chantilly 

CLERMONT-FERRAND, a city of central France, capital of 
the uepartmert of Puy-de-Dome, 113 m W of Lyons on the 
Paris-Lyon railway Pop (1906) town, 44,113; commune, 
158,363 ( lermont- errand is situated on an eminence on the 

western border of the fertile plain of Lunagne On the north, west 
and south it is surrounded by hills, with a background of 
mountains amongst which the Puy-de-D6me stands out 
prominently A small river, the Tiretame, borders the town on 
tlio north buice 1731 it has been composed of the two towns of 
Clermont and Montferrand, now connected bv a fine avenue of 
walnut trt es and willows, 2 m in length, bordered on one side by 
Ijarracks I he watering-place of Royat lies a little more than 
a mile to- the west Clermont has several handsome squares 
ornamented with foimtains, the chief of which is a graceful 
structure erected by Bishop Jacques d’Amboise m The 

streets of the older and busier quarter of ClerDflont m the 
neighbourhood of the cathedral and the Place de Jaude, the 
principal square, art for the most part rmiroiw, somlnrc and 
bordered by old houses built of lava , boulevards dividie this part 
Irom more modern and spacious quarters, which adjoin it To 
U\e south lies the fine promenade known aa the Jardin Lecoq. 

Ihe princupal bmlduig is the catheural, a Gothic edifice begun 
m the 13th century It was not completed, however, till the 
19th century, when the west portal and towers and two bays 
of the nave were added, according to the plans of Violtet- 
le-Duc Fh© fine sUmed glass of the windows dates from the 


13th to the 15th centuries A monument of the Crusades with a 
statue of Pope Urban II stands m the Cathedral square 1 he 
church of Notre- Dame du Port is a typical example of the 
Romanesque style of Auvergne, dating chiefly from the iith and 
i2th centuries 1 he exterior of the choir, with its four radiating 
chapels, its jutting cornices supported by modillions and columns 
with carved capitals, and its mosaic decoration of black and white 
stones, IS the most interesting part of the exterior The rest of 
the church comprises a nartlicx surmounted by a tower, three 
naves and a transept, over which rises another tower I here are 
several churches of minor importance in the town Among the 
old houses one, dating from the i6th century, was the birthplace 
of Blaise Pascal, whose statue stands m a neighbouring square 
There is a statue of General Louis Charles Desaix de Veygoux in 
the Place de Jaude Montferrand has several interestmg houses 
of the 15th and i6th centuries, and a church of the 13th, 14th and 
15th centuries 

Clermont-Ferrand is the sent of a bishopric and a prefecture 
and headquarters of the XIII army corps, it has tribunals 
of first instance and of commerce, a board of trade-arbitrators, 
a chamber of commerce, an exchange and a branch of the Bank 
of France The town k the centre of an educational division 
(academtt), and has faculties of science and of literature It also 
has lyc^es and training colleges for both sexes, ecclesiastical 
seminaries, a preparatory school of medicine and pharmacy, 
schools of architecture, music, commerce and industry, museums 
of art and antiquities and natural history and a library A 
great variety of industries is earned on, the chief being the 
manufacture of semolina and other farinaceous foods, con- 
fectionery, preserved fruit and jams, chemicals and rubber goods 
Liqueurs, chicory, chocolate, candles, hats, boots and shoes, 
and woollen and linen goods are also made, and tanning is 
practised Clermont is the chief market for the gram and other 
agricultural produce of Aincrgne and Vcliy Its witeis arc in 
local repute On the bank of the Tiretainc there is a remtrkabh 
calcareous spring, the fount iin of St Ally re, the copious deposits 
of which have formed a curious natural bridge o^cx the stream 

Clermont is identified with the ancient An^uslotiemetumf the 
chief town of the Ar\erni, and it still preserves some remains of 
the Roman ptriod Du present name, derntd from thrus 
Mons and originally applied only to the citidcl, was used of the 
town as early as the 9th centurv Durmg the di>intcgration of 
the Roman empire Clermont suffered as much perhaps from 
capture and pillage as any city in the country , its history during 
the middle ages chieflv records the struggles between its bishops 
anel the counts of Auvergne, and between the citizens and their 
overlord the bishop It was the scat of seven ecclesiastical 
councils, held m the years 535, 1549, 587, 1095, iilo, 1124 and 
1130 , and of these the council of 1095 is for ever memorable as 
that m winch Pope Urbin II proclaimed the fiist crusade 
In the wars against the Lnglish m the 14th and 15th centuries 
and the religious wars of the i6th century the town had its 
full participation , and m 1665 it acquired a terrible notoriety 
by the trial and cxetution of many members of the nobility 
of Auvergne who had tyrannized over the neigh lx)unng districts 
The proceedings lasted six months, and the episode is known 
as les Grands Jours de CUrmont Before the Revolution the 
town possessed seveial monastic establishments, of which the 
most important were the abbey of Saint Allyre, founded, it is 
said, m the 3rd century bv St Austremoniu- (St Stremome), the 
apostle of Auvergne and first bishop of Clermont, and the abbey 
of St Andr6, where the counts of Clermont were interred 

CLERMONT-GANNEAU, CHARLES SIMON (1846- ), 

French Orientalist, the son of a sculptor of some repute, was bom 
in Paris on the 19th of February 1846 After an education 
at the Lcole des Langues Onentalcs, he entered the diplo- 
matic service as dragoman to the consulate at Jerusalem, and 
afterwards at Constantinople He laid the foundation of his. 
reputation by his discovery (m 1870) of the “ stele ” of Meshd 
(Moabite Stone), which bears the oldest Semitic inscription 
known In 1874 he was employed by the British government to 
take charge of an archaeological expedition to Palestine, and was 
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subsequently entrusted by bus own government with simil ir 
missions to Syria and the Red Sea He was made chevalier of 
the Legion of Horvour m 1875 After serving as vice-consul at 
Jaffa from 1880 to 1882, he returned to Pans as “ secr^taire- 
interpr^te ” for oriental languages, and m 1886 was appointed 
consul of the first class He subsequently accepted the post of 
director of the i^cole des Langues Orientales and professor at 
the College de France In 1889 he was elected a member of the 
Acad^mie des Inscriptions et BtUes Lettres, of which he had 
been a correspondent since 1880 In 1896 he was promoted 
to be consul-general, and was minister plenipotentiary in 1906 
He was the first in England to expose the famous forgeries of 
Hebrew textsofleredtothe British Museum by M W Shapira(^») 
m 1883, and in 1903 he took a prominent part m the investiga- 
tion of the so-called “ tiara of Saitapharnes ” 1 his tiara had been 
purchased by the Louvre for 400,000 francs, and exhibited as 
a genuine antique Much discussion arose as to the perpetrators 
of the fraud, some believing that it came from southern Russia 
It was agreed, however, that the whole object, except perhaps the 
band round the tiara, was of modem manufacture 

His chief publications, besides a nuinl er of contributions to 
joum ils, are — Palestine inconnue (1880), tltudes d archMo^te 
orxenlale (1880, lx.c ), Les Fr audits arcHMogtques (1885), Recueil 
d archiologie ontntale (1885, <S:c ), Album d‘antiquU&s oruntales 

(1897, &c ) 

CLERMONT>L*HERAULT, or Clfrmont de Lodeve, a town 
of southern France m the department of Herault, lo m S '>E 
by rail of Lod^\ e Pop (1906)4731. 1 he town is built on the 
slope of a hill which is crowned by an ancient castle and skirtv.d 
by the Rhonel, a tributary of the Lergue It has an interesting 
church of the 13th and 14th centuries The chief manufacture 
IS that of cloth for military clothing, and woollen goods, an 
industry which dates from the latter half of the 17th century 
lanning and leather-dressing art also carried on, and there 1:1 
trade m wine, wool and gram Among the public institution 
are a tribunal of commerce, a chamber of arts and manufactures 
a board of trade-arbitration and a communal college The town 
was several times taken and retaken m the religious wars oi 
the i6th century 

CLERMONT-TONNERRE, the name of a Lrcnch familv, 
members of which played some part in the histor}' of France, 
especially m Dauphme, from about 1100 to the Revolution 
Sibaud, lord of Clermont in Viennois, who first appears m 1080, 
was the founder of the family His descendant, another bibaud, 
Commanded some troops which aided Pope Cvhxtus 11 m his 
struggle with the anti-pope Gregory VIII , and m return for this 
service it is said that the pope allowed him to add certain em- 
blems— two keys and a tiara — to the arms of his family A 
direct descendant, Amard (d 1349), called vicomte de Clermont 
was granted the dignity of captain-gcneral and first Imron of 
DauphinC by his suzerain Huml)eit, dauplun of Viennois, m 
1340, and in 1547 Clermont was made a county for Antoine 
(d 1578), who was governor of Dauplun^ and the trench king’s 
lieutenant m Savov In 1573 Antoine’s som. Henri was created 
a duke, but as thiswis only a ” bre\et ” title it did not desiend 
to his son Henri was killed before La Rot helle in 157 3 In 1 396 
Henri’s son, Charles Henri, count of Clermont (d 1640), added 
lonncrrc to his heritage , but in 1648 this county was sold by 
his son and successor, Francois (d 1679) 

A member of a younger branch of ( harles Henri s descend uits 
was Gaspard dc Clermont- Fonnerre (1688-1781) Ihis soldier 
scr\cd his tountry during a long period, fighting in Bohemia 
and Alsace, and then distinguishing himself greatly at the battles 
of Pontenoy and I awleldt In 1775 he was created duke of 
( lermont-Tonnerre, and made a peer of Prance, as the senior 
marshal (cr r 747)of France he assisted as constable at the corona- 
tion of Louis XVI in 1774 His son and successor, Charles 
Henri Jules, governor of Dauphme, was guillotined m July 1794, 
a fate which his grandson, Gaspard Charles, hod suffered at Lyons 
m the previous year A later duke, Aimd Mane Gaspard (1779- 
t86(;), served for some years as a soldier, afterwards becoming 
minister of marine and then minister of war under Charles X , 
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and retiring into private life after the revolution of 1830 Aime s 
grandson, Roger, duke of Clermont- Jonnerre, was bom m 1842 

Among other distinguished members of this family was 
Catherine (^ 1545-1603), onl) daughter of Claude de Clermont- 
lonnerre Ihis lad^', dame dhonneur to Henry 11 s queen, 
Catherine de’ Mcdici, and afterwards wife of Albert de (jondi, 
due de Retz, won a great reputation hv her intellectual attain- 
ments, being referred to as the “ tenth muse ” and the “ fourth 
grace ” One of her grandsons was the famous cardinal de Retz 
Other noteworthy members of collateral branches of the famdv 
were Francois (1629-1701), bishop of Noyon from 1661 until 
his death, a member of the French Academy, notorious for his 
inordinate vanity , Stanislas M A ,comte de Clermont - 1 onnern 
{q V ) , and Aruie Antoine Jules (1740-1830), cardinal and bishop 
of Chalons, who was a member of the •'t ites-general m 1789 
afterwards retiring into Cicrmany, and after the return of thi 
Bourbons to France liec ame archbishop of Foulouse 

CLERMONT-TONNERRE, STANISLAS MARIE ADELAIDE, 
Comte de (1757-1792), French politician, was bom at Pont-a- 
Mousson on the 10th of October 1757 At the begmmng of the 
Revolution he was a colonel, with some reputation as a free- 
mason and a Liberal He was elected to the state s-general of 
17S9 bv the noblesse of Pans, and was the spokesman of thi 
ininontv of Liberal nobles who joined the I bird Estate on the 
25th of June He desired to model the new constitution of 
I- ranee on that of England He was elected president of the 
Constituent Assembly on the 17th of August 1789 , but on the 
rejection bv the Assembly of the scheme elaborated Iw the first 
constitutional committee, he attached hunself to the party of 
mode rate royalists, known as monarchtms led bv P V Malouet 
His speech in fa\our of reserving to the crowm the right of 
absolute veto under the new constitution drew down upon lum 
the wrath of the adaanced politicians of the Palais Rosal, 
but m spite of threats and abuse he continued to advocate a 
moderate liberal polic \ , especialh in the matter of remoa mg 
the political disabUiiies of |ews and Protestants and of extendmg 
the system of trial by jur\ In ]anuarv 17Q0 he collaborated 
with Malouet in founding the Club dts Impartiaux and the 
Journal des Imparltaux, the names of which wen changed in 
\o\ ember to the Society dfs \mis dt la Constitution Monarchiquc 
and Journal de la Soitele 6*c , in order to empJnsizy thtir opposi- 
tion to the Jacobms (Societe d.s Amis dc la CoiLsiituiion) This 
( lub was denounced In HirnaM in the VssenibK (Janinn 21st 
i7()i), and on the 28th of March it was attacked b\ a mob, 
whereupon it was closed bv order of the Asscmblv (lemiont- 
lonnerre was murdered by tlit populace during the using of the 
gth and loth of August 1792 He was an excellent orator, 
having acquired practice m speaking, licforc the Revolution, in 
the masonic lodges He is a good reprismtative of the tvpe of 
tile grands seigmurs holding advancied and liberal ideas, who 
help^ to bring alxiut the movement of 1789 and then tried 
in vain to arrest its course 

See Recuetl des opimnns de Stirmslas de Clexmont Tonnerre (4 vols 
Pans, 1701), the tixt of lus specch<.s os published b\ himselt 
A Aulaxd, Les Orateuts de la ConstUttante (inii ed , Pans, 1905) 

CLERUCHY (Gr kA»;/>oi \ta, irom xAi/poy alol,<\ta to have) 
m ancient Greek historv a kind of colonv composed of Athenian ^ 
citizens planted, practicallv as a g irnson, m a conquered countn 
btnctlv, the settlers (ckruchs) were not colonists, inasmuch 
as they rctamed their status as citizens of Athens {ego SrjfjM's 
o fv 'Hc^urrqt), and thetr allotments were poluically part of 
Attic soil These settlements were of tliree kinds (i) wDere 
the earhtr inhabitants w ere extuqiated or expatnaited, and the 
settlers occupied the whole territory (2) where the settlers 
occupied allotments in the midsL of a conquered people and 
(3) w^here the inhabitants gave up portions of land to settlers 
m return for certain pecuniary concessions Ihe primary 
object (cf the 4000 eleruchs settled in 506 B ( upon the lands of 
the conquered oligarchs of Euboea, known as the Hippobotae) 
was unquestionably military, and m the later days of the Dehan 

' It stems (Strabo, p 635) that similar colonies were sent out by 
the Milesians, e g to Leros 
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League the system was the simplest precaution against dis- 
affection on the part of the allies, the strength of whose resent- 
ment may be gathered from an inscription (Hicks and Hill, loi 
[8i]), which, in setting forth the terms of the second Delian 
Confederacy, expressly forbids the holding of land by Athenians 
m allied territory 

A secondary object of the clcruchies was social or agrarian, 
to provide a source of livelihood to the poorer Athenians 
Plutarch {Pericles, ii) suggests that Pericles by this means rid 
the city of the idle and mischievous loafers , but it would 
appear that the cleruchs were selected bv lot, and in any case 
a wibC policy would not deliberate!) entrust important military 
duties to recognized wastrels When we remember that in 50 
years of the 5th century some 10,000 cleruchs went out, it is 
clear that the drain on the citizen population was considerable 

It IS impossible to decide precisely how far the state retained 
control over the cleruchs Certainly they were liable to niilitarv 
ser\ ice and presumablvto that taxation which fell upon Athenians 
at home That they were not liable for the tribute which 
members of the Delian League paid is clear from the fact that 
the assessments of places where cleruchs were settled immedi- 
ately went down considerably (cf the Periclcan cleruchies, 
450-445) , indeed, this follows from their status as Athenian 
citizens, which is emphasized by the fact that they retimed 
their membership of deme and tribe In internal go^crnment 
the cleruchs adopted the Boule and Assembly system of Athens 
itself , so wc read of Polemarc hs, Archons h ponymi, Agoranomi, 
Strategi, in various places With a measure of local self-govern- 
ment there was also combined a certain central authority {e g 
m the matter of jurisdiction, some case being tried by the 
Naatodicae at Athens) , in fact we may assume that the more 
important cases, particularly those between a cleruch and a 
citizen it home, were tried before the Athenian dicasts In a 
few casts, the cleruchs, r? in the case of lesbos (427), were 
ipparently allowed to remain m \thens receiving rent for their 
allotments from the original Ixsbian owners (fhuc 111 50), 
I) It this represents the perversion of the origin'll idea of the 
1 li ruchy to a s) stem cf reward and punishment 

See G Gilbcit, ConstUuixonal Antiquities of Athens and Spaita 
(Eng trans , London 181)5) but note tint Rrc-i wiongly quot<d 
IS an cxainjik, is not a clcruchy but a colony (Hicks and Hill, 41 
fzo]) , ^ H I Grciutdge, Handbook of Greek Constitutional 

4 ntiquities (London, 1896) for the Pt riclean cleruchs sec Periclfs , 
Delian League 

CLERVAUX (ilara iiallts), a town in the northern province 
of Oesling, grand-(lu(hy of Luxemburg, on the Clcrf, a tnbutan 
of the SQre Pop (1905) 866 In old days it was the fief of the 
(le Lannoy famil) , and the present proprietor is the lx arcr of a 
name not less well known in Belgian history, the count de 
Berlaymont The old castle of the de Lannoys exists, and 
might easily be restored, but its condition is now neglected and 
dilapidated In 1798 the people of Clervaux specia'ly distin- 
guished themselves against the French in an attempt to resist 
the institution of the conscription The survivors of whit was 
called the Kloppel-kri< g (the “ cudgel war”) were shot, ind a 
fine monument commemorates the heroism of the men of 
Clervaux 

CLETUS, formerly regarded as the name of one of the early 
successors of St Peter in the see of Rome, or, according to 
Lpiphanius and Rufinus, as sharing the direction of the Roman 
Church with Linus during Peter’s lifetime He has been identified 
lieyond doubt with Anencletus {g v ) See P^re Colombier, in 
Rev des questions hist Ap ist, 1876, p 413 

CLEVEDON, a watering-place in the northern parliamentary 
division of Somersetshire, England, on the Bristol ( hannel, 
1 m W of Bristol on a branch of the Great Western railway 
Pop of urban district (1901) 5900 The cruciform church of 
St Andrew has Norman and liter portions , it is the burial place 
of Henry Hallam the historian, and members of his family, 
including his sons Arthur and Henry Clcvedon Court is a 
remarkable medieval mansion, dating originally from the early 
part of the 14th century, though much altered in the Elizabethan 
and other periods The house is considered to be the original 


of “ Castlewood ” in Thackeray’s Esmond , the novelist was 
accjuainted with the place through his friendship with the Rev 
William Brookfield and his wife, the daughter of Sir Charles 
Elton of Clevedon Court 

CLEVELAND, BARBARA VILLIERS, Duchess of (1641- 
1709), mistress of the English king Charles II , was the daughtti 
of William Villiers, 2nd Viscount Grandison (d 1645), by his 
wife Mary (d 1684), daughter of Paul, ist Viscount Bayning 
In April 1659 Barbara married Roger Palmer, who was created 
carl of Castlemaine tw'O years later, and soon after this marriage 
her intimacy with Charles II began Ihe king was probably 
the father of her first child, Anne, born in February 1661, althougli 
the paternity was also attributed to one of her earliest loi ers, 
Philip Stanhope, 2nd earl of Chesterfield (1633-1713) Mistress 
Palmer, as Barbara was called before her husband was made 
an carl, was naturally much disliked by ( hailes’s queen, Catherine 
of Braganza, but eiwing to the insistence of the king she was 
made a lady of the bedchamber to Catherine, and began to mix 
in the political intrigues of the time, showing an especial hatred 
towards Fdward Hyde, earl of Clareneion, who recipro- 
cated this feeling and forbade his wife to visit her Her house 
became a rendezvous for the enemies of the minister, and 
according to Pepys she exhibited a wild paroxvsm of delight 
when she heard of Clarendon’s fall from power m 1667 V hilst 
enjoying the royal favour Lady Castlemaine formed liaisons 
with various gentlemen, which were satirized m public prints, 
and a sharp quarrel which occurred between her and the king 
in 1667 was partly due to this cause But peace was soon made, 
and her influence, which had been gradually rising, became 
supreme at court in 1667 owing to the marriage of Frances 
Stuart (la belle Stuart) (1648-1702) with Charles Stuart, 3rd 
duke of Richmond (1640-1672) Accordingly Louis XIV in- 
structed his imbassador to pay special attention to I ady 
Castlemaine, who had become a Roman C'atholic in 1663 

In August 1670 she was created countess of Southampton 
ind duchess of C leveland, with remainder to her first and third 
sons, Charles ind George Palmer, the king at this time nut 
admitting the paternity of her sei ond son lit nry , and she also 
received nuny valuable gifts from Charles An annual income 
of £4700 from the post office was settled upon her, and also 
other sums chargeable upon the revenue from the customs and 
the excise, whilst she obtained a large amount of money from 
seekers after office, and in other ways Nevertheless her 
extravagance and her losses at g iming were so enormous that 
she was unable to keep up her Lontlon residenct, Cleveland 
House, St James’s, and was obhgcd to sell the contents of her 
residence at Cheam About 1670 her influence over Charles 
began to decline bhe consoled herself meanwhile with lovers 
of a less exalted station in life, among them [ohn Churchill, 
afterwards duke of Marlborough, and William Wycherley, by 
1674 she had been entirely supplanted at court by 1 ouisc de 
Kerouallc, duchess of Portsmouth Soon afterwards the dut hess 
of Cleveland went to reside in Pans, where she formed an intrigue 
with the English ambassador, Ralph Montagu, afterwards duke 
of Montagu (d 1709), who lost his position through some revela- 
tions which she made to the king She returned to England 
just before Charles s death m 1685 In [uly 1705; her husband, 
the earl of Castlemaine, whom she had left in 1662, died , and 
in the same year the duchess was married to Robert (Beau) 
Feilding (d 1712), a union which was declared v^oid in 1707, 
as Feilcling had a wife living She died at Chiswick on the 
9th of October 1709 

Bishop Burnet describes her as “ a woman of great beauty, 
but most enormously vicious and ravenous, foolish but imperious, 
ever uneasy to the king, and always carrying on intrigues w ith 
other men, while yet she pretended she was jealous of him ” 
Dryden addressed Lady Castlemaine in his fourth poetical 
Epistle in terms of great adulation, and Wycherley dedicated 
to her his first play. Love in a Wood Her portrait was frequently 
painted by Sir Peter Lely and others, and many of these portraits 
are now found in various public and private collections By 
Charles II she had three sons and either one or two daughters. 
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She had also m 1686 a son by the actor Cardonnell Goodman 
(d 1609), other daughters 

Her eldest son, Charles Fitzroy (1662-1730), was created in 
1675 Chichester and duke of Southampton, and became 

duke of Cleveland and earl of Southampton on his mother’s 
death Her second son, Henry (1663-1690), was created earl 
of Euston in 1672 and duke of Grafton in 16715 j f>y bis wife 
Isabella, daughter of Heniy Bennet, earl of Arlington, he was 
the direct ancestor of the later dukes of Grafton , he was the 
most popular and the most able of the sons of Charles II , saw a 
considerable amount of military service, and met his death 
through a wound received at the storming of Cork Her third 
son, Cjeorge (1665-1716), was created duke of Northumberland 
m 1683, ‘*■1(1 (bod without issue, after having served in thi 
army Her daughters were Anne (1661-1722), married in 1674 
to Ihomas Leonard, Lord Dacre (d 1715), who was created 
earl of Sussex in 1684 , Charlotte (1664-1718), married m 1677 
to Edward Henry Lee, carl of I ichfield (d 1716) , and Barbara 
(1672-1737), the reputed daughter of John Churchill, who 
entered a nunnery in E ranee, and became by James Douglas, 
afterwards 4th duke of Hamilton (1658-1712), the mother of an 
illegitimate son, Charles Hamilton (1691-1754) 

I he first husband of the duchess, Roger Palmer, earl of 
( astlcmaine (1634-1705), diplomatist and author, was an ardent 
Roman Catholic, who defended his co-religionists in several 
publuations Having served in the war against Holland in 
1665-67, he wrote in l^rcnch an account of this struggle, 
which was translated into Itnglish and published by i Price 
in London m 1671 Having been denounced by Titus Oates 
as a Jesuit, he was tried and acquitted, afterwards serving 
James II as ambassador to Pope Innocent XI , a mission which 
led to a brief imprisonment after the king s flight from E ngland 
SubseepK ntlv his Jacobite sy mpathics caused him to be suspected 
by the government, and his time was mainly spent either in 
prison or m exile The eail died at Oswestry on the 21st of 
July 1705 

The title of duke of Cleveland, which had descended in 1709 
to Charles Eitzroy, together with that of duke of Southampton, 
became extinct when ( harles s son William, the 2nd duke, died 
without issue m 1774 One of the first duke s daughters, Cirace, 
was married in 1725 to Henry Vane, 3rd Baron Barnard, after- 
wards carl of Darlington (d 1758), and their grandson William 
Henry Vane (1766-1842) was created duke of Cleveland in 1833 
I he duke was succeeded in the title in turn by three of his sons, 
who aM died without male issue , and conseijucntly when Harry 
George, the 4th duke, died m 1891 the title again became cxtim t 

Previous to the creation of the dukedom of CItvehnd there 
was an earldom of Cleveland which was created m 1626 in 
favour of Ihomas, 4th Baron Wentworth (1591-1667), and 
which became extinct on his death 

See the artich Chari rs II and the bibliography then to G S 
Stemmann, Memoir of Barbara, duchess of Cleveland (I ondon, 1871), 
and (London, 1874) and the artiek s ( \ illiers, B irbara 
and “ Palmer, Roger ) m the Dictionary of National Biography, 
vols xlin and Kill (Ixindon, 1895-1899) 

CLEVELAND (or Clfiveiand), JOHN (1613-1658), English 
poet and satirist, was born at Loughborough, where he was 
baptized on the 20th of June 1613 His father was assistant to 
the rector and xfterwards vicar of Hint kley John Cleveland w is 
educated at Hinckley school under Richard Vines, who is 
described by Fuller as a champion of the Puritin party In his 
fifteenth year he was entered at Christ’s College, ( ambridge, and 
in 1634 was elected to a fellowship at St John s He took Ins 
M A degree in 1635, and was appointed college tutor and reader 
in rhetoric EIis Latimty and oratorical powcis were warmly 
praised by E^uller, who also commends the “ lofty fancy ” of his 
verse He eagerly opposed the candidature of Oliver Cromwell 
as M P for Cambridge, end when the Puritan partv triumphed 
there Cleveland, like many other Cambridge students, found his 
way (1643) Oxford EIis gifts as a satirist were already known, 
and he was warmly received bv the king, whom he followed (1645) 
to Newark In that year he was formally deprived of his 
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Cambridge fellowship as a “malignant” He was judge- 
advocate in the garrison at Newark, and under the governor 
defended the town until in 1646 Charles I ordered the surrender 
of the place to Leslie , when there is a curious storv that the 
Scottish general contemptuou'-lv dismissed him as a mere 
ballad-monger He saw C harles’s error in giving himself into the 
hands of the Scots, and his indignation when they surrendered 
the king to the Parliament is expressed m the vigorous verses of 
“ Ihe Rebel Scot,” the sting of which survives even now 
( leveland wandered over the country depending on the alms of 
the Royalists for bread He at length found a refuge at Norwich 
in the house of Edward Cooke, but in 1655 he was arrested as 
being of no particular occupation, and moreover a man whose 
gicat abilities “ rendered him able to do the greater disservice ’ 
He spent three months in jirison at Yarmouth, but was released 
by order of Cromwell, to whom he addressed a manlv appeal in 
which he declared his fidelity to the rov al house, pointing out at 
the same time that his poverty and inoffensiv eness w( re sufficient 
assurance that his freedom was no menace to Cromwell’s gov ern- 
ment He was released early in 1656, and seems to hav e reni wed 
his wanderings, finding his way eventually to Grav s inn, wlitrc 
Aubrey says he and Samuel Butler had a “ club ” ever) night 
There he died on the 29th of April 1658 

Cleveland’s poems were more highly esteemed than Milton’s by 
his contemporaries, and his popularity is attested bv the verv 
numerous editions of his works 11 's poems are therefore of 
great value as an index to the Us to of the 17th century His 
verse is frequcntlv obscure and full of the far-fetched conceits 
of the “metaphysical ’ poets, none of whom surpassed the in- 
genuity of “ Fuscara, or the Bee Errant ’ His satires are 
vigorous pirsonal atUcks, the interest of v\hich is, from the 
nature of the subject ofUn ephemtral , but the energy of his 
invective leaves no room for obscurity in such pieces is ‘ Smei- 
tymmnis, or the Club Divines,’ “Rupertismus” and ‘ Ihe Rebel 
Scot ” 

Cleveland’s works are “Character of a I ondon Diurnal a 
broadside , Monumettlum resale ( 1 649), chiefly by C lev eland, 

containing three of his elegies on the kinir , “ Ihe King s Dis- 
guise ’ (1646), “ On the Memorv of Mr Edward King, in the 
collection of verse which also included Milton s ‘ Lycidas, and 
many deUehed poems 

For a bibliogr iphical account of Cleveland s poems see J M 
Berdan, The Poems of John CUiciand (\(.\v Vork, 1901), m which 
there is a tabic of tlu contents of twenty three editions, of which 
the chief arc The Chaiachi of a L nidon Dnnnal uith ^eteial 
Select Poems (1647) Poems B\ John Clca land M ith additions 
neier before punted (1659) J Lleavehind Reiind (1159). m 
which the editor, L \\ ilhaiiison, savs lie inserted poems by other 
luthors trusting to the cntie il faciiltv of tin readers to distinguish 
Clcvdinds work from the nst, Clieiclandi \ indiciac (i('77), 
edited bv two of ricvelinds former pupils Bishop laic and S 
Drake who profess to tike out tlu spunous pieces and i caieliss 
comjnlition The, U euAs of John Lkiclaud (1687), cont lining 
poems t ikcn from all these sources Vprefatoiy note bv \'illiimson 
makes it clexr that only a small proportion of ( leveland s political 
poems have suiviveel manv of them having been dispersed m MS 
among his friends ind so lost ind that lie refused to iiitlu nticate 
an edition of Ills works, although most of the earlier collections were 
genuine 

CLEVELAND, STEPHEN GROVER (1837-1908), president of 
the United States from 1S85 to 1R89, and again from 1893 to 
1897, was born, the fiftli in a family of mm childien m the 
village of Caldwell Essex countv, New Jersey, on the iSth of 
March I1S37 His father, Riehard F (leveland, a eleigvman of 
the Presbvtcnan Church, was of good coluni vl stock, a ekseendant 
of Moses Cleveland, who emigrated from Ipswich, England to 
Massachusetts in 1635 The fimih removed to Fayetteville 
NY, and afterwards to Clinton N\ It was intended th it 
young Cjrovcr should bo educated it H imilton ( ollcge, but this 
was prevented by his father s death m 1852 \ few v cai s later he 

drifted westward with twenty-five dollars in his pocket, and the 
autumn of 1855 found him in a law oflice m the city of Buff do 
At the end of four vears (1859), he was admitted to the bar 

In 1863 he was appointed assistant district attornev of Frie 
county, of which Buffalo is the chief city This was his first 
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public office, and it came to him, like all later preferments, 
without any solicitation of his own Two years later (i86s) he 
was the Democratic candidate for district attorney, but was 
defeated In i860 Cleveland was nominated by the Democratic 
party for the office of sheriff, and, despite the fact that Erie 
county was normally Republican bv a decisive majonty, was 
elected The years immediately succeeding his retirement from 
the office of sheriff m 1873 he devoted exclusively to the practice 
of law, coming to be gwierally recognized as one of the leaders 
of the western New York bar In the autumn of *88i he was 
nominated by the Democrats for mayor of Buffalo The city 
government had been characterized by extravagance and 
maladministration, and a re\ olt of the independent voters at the 
polls overcame the usual Republican ma3onty and Cleveland was 
elected As mayor he attracted wide attention by his inde- 
pendence and busmess-hke methods, and under his direction the 
various departments of the city government were thoroughly 
reorganized His ability received further recognition when m 
1882 he was nominated by his partv as its candidate for governor 
1 he Republican party in the state was at that time weakened by 
the quarrels between the " Stalwart ” and “ Half breed ” factions 
within its ranks , and the Democrats were thus given an initial 
ad V ant ige which was greatly increased by the Republicans’ 
nomination for governor of Charles J Folger (1818-1884), then 
secretary of the treasury bccretary Folger was a man of high 
character and ability, who had been chief justice of the New York 
supreme court when placed in control of the treasury department 
by President Arthur m 1881 But the cry of Federal interference 
was raised as a result of the methods employed in securing his 
nomination, and this, together with the party division and the 
popularity of Cleveland, brought about Cleveland’s election by 
the unprecedented plurality of 102,854 As governor ( lev eland’s 
course was marked bv the sterling qualities that he had displayed 
in his other public positions His appointees were chosen for 
their business qualifications The de m.inds of party leaders were 
made subordinate to public intere^^ts He promoted the |)assagc 
of a good civil service law \ll bills passed by the legislature 
were subjected to the governor’s laborious personal scrutiny, and 
the veto power was used without fear or favour 

In 1884 the Demoe ratio party had been out of power m 
national affiirs for twenty three years In this year, however, 
the generally disorganized state of the Republican party seemed 
to give the Democrats an unusual opportunity Upon a platform 
which called for radical refiirms m the administrative depart- 
ments, the civil service, and the national finances, Cleveland was 
nominated for president, despite the opposition of the strong 
lammany delegation from his own state The nominee of the 
Republu xn party , James G Blame {qv)ol Marne, had received 
the nomination only after a contest in which violent personal 
animosities were aroused The campaign that followed was one 
of the bitterest political contests m American history The 
Republican party was still further weakened by the defection of 
a large body of independents, known as “ Mugwumps ” The 
result was close, but Cleveland earned New York, and was 
elected obtaining a majority in the electoral college of 219 to 182 
Cleveland’s first term was uneventful, but was marked by 
firmness, justice and steady adherence on his part to the principles 
which he deemed salutary to the nation He was especially 
concerned m promoting a non-partisan civil service Congress 
m 1883 had passed the “ Pendleton Bill ” (introduced by Senator 
George H Pendleton) to classify the subordinate places m the 
service, and to make entrance to it, and promotion therein, 
depend upon competitive examination of applicants, instead 
of mere political influence The first test of the efficiency and 
permanence of this law came with the shifting of political power 
at Washington The new president stood firmly by the new law 
It applied only to places of the rank of clerkships, but the pre- 
sident was authorized to add others to the classified service from 
time to time He added 11,757 during his first term 
President Cleveland made large use of the veto power upon 
bills passed by Congress, vetoing or “ pocketing ” during his 
first term 41 3 bills, more than two-thirds of which were private 


pension bills ITie ihost impottant bill vetoed was the Dependent 
Pension Bill, a measure of extreme profligacy, openiug the door, 
by the vagueness of its terms, to enormous frauds upon the 
treasury In 1887 there was a large and growing surplus in the 
treasury As this money was drawn from the channels of business 
and locked up m the public vaults, the president looked upon 
the condition as fraught with danger to the commercial com- 
munity and he addressed himself to the task of reducing taxation 
About two-thirds of the public revenue was derived from duties on 
imports, in the adjustment of which the doctrine of protection 
to native mdustry had a large place Cleveland attacked the 
system with great vigour in his annuai message of 1887 He 
did not propose the adoption of free trade, but the administration 
tariff measure, knowti as the Mills Bill, from its introducer 
Congressman Roger Q Mills (b 1832) of 1 exas, passed the House, 
and although witdidrawn owing to amendments in the Republican 
Senate, it alarmed and exasperated the protected classes, among 
whom were many Democrats, and spurred them to extraordinary 
efforts to prevent his re-election 

In the following year (1888), however, tlie Democrats re- 
nominated Cleveland, and the Republicans nommated Benjamin 
Harmon of Indiana. Ihe campaign turned on the tariff issue, 
and Harrison was elected, receiving 233 electoral votes to 168 
for Cleveland, who however received a popular plurality of more 
than 100,000 Cleveland retired to private life and resumed Uie 
practice of the law in New York He had married on the 2nd 
of June 1886 Miss Prances P'olsom, a daughter of a former law 
partner in Buffalo 

Congress had passed a law m 1878 requiring the treasury 
department to purchase a certain amount of silver bullion 
each month and coin ic into silver dollars to be full legal tender 
As no time had been hxed for this operation to cease, it amounted 
to an unlimited increase of a kind of currency that circulated 
at a nominal value much above its real value Botli political 
parties were committed to this policy, and strong passions were 
aroused whenever it was called in question Cleveland had 
written a letter for publication before he became president, 
saying that a financial crisis of great severity must result if this 
coinage were continued, and expressing the hope that Congress 
would speedily put an end to it In i8yo Congicss, now con- 
trolled by the Republican party, passed the Mt Kinley Bill, by 
which the revenues of the government were reduced by more 
than $60,000,000 annually, chiefly through a repeal of the sugar 
duties At the same time expenditures were largely increased 
by liberal pension legislation, and the goyernment s purchase of 
silver bullion almost doubled by the provisions of the new 
Sherman Silver Purchase Act of 1890 

In 1892 Cleveland was nominated for president a third time 
in succession President Harrison was nominated by the 
Republicans Cleveland received 277 electoral votes and 
Harrison 145, and 22 were cast for James B Weaver (b. 1833) 
of Iowa, the candidate of the “ People’s ” party Cleveland’s 
second term embraced some notable events ITie most important 
was the repeal of the silver legislation, which had been a growing 
menace for fifteen years Nearly $600,000,000 of “ fiat money 
had been thrust into the channels of commerce in addition to 
$346,000,000 of legal tender notes that had been issued during 
the Civil War A reserve of $100,000,000 of gold had been 
accumulated for the redemption of these notes In Apnl 1893 
the reserve fell below this sum President Cleveland called an 
extra session ot Congress to repeal the Silver Law The House 
promptly passed the repealing act In the Senate there was a 
protracted struggle The Democrats now had a majority of that 
body and they were more decidedly pro-silver than the Re- 
publicans The president had undertaken to coerce his own 
party to do something against its will, and it was only by the aid 
of the Republican minority that the passage of the repealing bill 
was at last made possible (October 30th) The mischief, how- 
ever, was not ended The deficit m the treasury made it inevit- 
able that the gold reserve should be used to meet current ex- 
penses Holders of the government’s legal tender notes anticipat- 
ing this fact presented them for redemption Borrowing was 



CLEVELAND 


resorted to by the government Bonds were issued and sold 
to the amount of S162 000,000 The business world was in a 
state of constant agitation Bank failures were numerous and 
commercial distress widespread Among the consequences of the 
panic was a reduction of wages m many employments, accom- 
panied by labour troubles more or less serious 'I he centre of 
disturbance was the Pullman strike at Chicago {q v ), whence 
the disorder extended to the Pacific coast, causing not and 
bloodshed m many places President Cleveland waited a reason- 
able time, as he conceived, for Governor Altgeld of Illinois 
to put an end to the disorder m that state On the 6th of July 
1894, despite Governor Altgeld’s protest, he directed the military 
forces of the United States to clear the way for trams carrying 
the mails The noters in and around Chicago were dispersed 
m a single day, and within a week the strike was broken 

Another important event was the action of the government 
as regards the question of arbitration between Great Bntam and 
Venezuela {q v ), in which Richard Olnev, the secretary of state, 
played a somewhat aggressive part On the 17th of 13 ecember 
1895 President Cleveland sent to Congress a special message 
calling attention to Great Britain’s action m regard to the 
disputed boundary line between British Guiana and Venezuela, 
and declaring the necessity of action by the United States to 
prevent an infringement of the Monroe Doctrine Congress 
at onie appropriated funds for an American commission to 
inv^estigate the matter Ihe diplomatic situation became for 
the moment verv acute, but after a short penod of bellicose 
talk the common sense of both countries prevailed Negotiations 
with Great Britain ensued, and before the American special 
commission finished its work. Great Britain had agreed, 
November 1896, to arbitrate on terms which safeguarded the 
national dignity on both sides 

Cleveland’s mdtpcndence was nowhere more stnkinglv shown 
during his sicond term than m his action in regard to the tariff 
legislation of his party in Congress A tariff bill introduced 
in the House by William ^ne Wilson (1843-1900), of West 
Virginia, chairman of the Committee of Wa)s and Means, was 
so amended in the Senate, through the instrumentality of 
Senator Arthur Pue (lorman and a coterie of anti administration 
(lemocritic senators, that whe n the bill eventually came Ijefore 
him, although univilling to veto it the prc4;idcnt signified his 
dissatisfac tion with its too high rates by allowing it to bei ome 
a hw without his signature Cleveland’s second administration 
began by vigorous action in regard to Hawaii , he at om e 
withdrew from the Senate the annexation treaty which President 
Hainson had negotiated 

During his second term Cleveland added 44,004 places m the 
civil service to the classified list, bringing them within the rules 
of the merit system Ihis was a greater number than all that 
h ad been placed m the list before, and brought the whole number 
up to 86,932 Toward the end of his second term the president 
became very much out of accord with his party on the fnee-silver 
question, in conseeiuence of which the endorsement of the 
administration was withheld by the Democratic national conven- 
tion at Chicago in 1896 In the ensuing campaign the president 
and his cabinet, with the exception of Hoke Smith (b 185 s), 
secretary of the interior, who resigned, gave their support to 
Palmer and Buckner, the National, or ‘ ^und Money ” Demo- 
cratic nominees 

Cleveland’s second term expired on the 4th of March 1897, 
and he then retired into pnvate life, universally respected and 
constantly consulted, m the university town of Princeton, New 
Jersey, where he died on the 24th of June 1908 He was a 
trustee of Pnneeton University and Stafford I ittle lecturer on 
public affairs Chosen in 1903 as a member of a committee of 
three to act as trustees of the majority of the stock of the Equit- 
able I ife Assurance Company, he promoted the reoiganization 
and the mutualization of that company, and acted as rebate 
referee for it and for the Mutual and New York Life insurance 
companies He published Presidential Problems (New York, 
1904), made up in part of lectures at Pnneeton UniversiW, and 
Fishing and Hunting Sketches (1006) 


A large amount of mag uinc literature has Ixtn devoltd to 
President Clevelands cartel W O Stoddards Lieu land 

(i88y Lives of the Prt adente ' senes) anel J aMuttle s 

Grover Clevtland (1896 Public Men of lodav senes) are 
judicious volumas and Campaign Biographies (it^^l) were 
written by W Dorshtimer 1 I f.oodnch, P King and 
D Welch bcc articles by Woodiou Wilson {Atlantic Monthh 
vol 79 ‘Cleveland as Prcsielent ) ( ar] Schur/ {McLlnu 

Magazine, vol ix ‘Second Admmistrition of Grover (lev e- 
land') William Allen White (McClun s vol iS, ' Character 
Sketch of Cleveland ) and Henry L Nelson [horth American 
Review, vol ibb) Also Jesse L Williams, M> Cleveland A 
Personal Imprcs!>wn (1909) (H Wh) 

CLEVELAND^ a city and port of entry in the state of Ohio, 
USA, and the county-seat of Cujahoga county, the seventh 
largest city m the Umted States, It is on Lake Erie at the 
mouth of Cuyahoga river, about 260 m N E of Cincinnati 
357 m E of Chicago, and 623 m W In N of New York Pop 
(1890) 261,353 , (1900) 381,768, of whom 124,631 were foreign 
born, 288,591 were of foreign parentage {t e having one or 
both parents foragn-lxirn), and 5988 were negroes , (U § cc nsus 
1910) 560,663 01 the 124,631, who in 1900 were foreign-born, 

Germans were greatly predominant (40,648, or 32 6 %), with the 
Bohemians (13,599, or 10 9‘’o)and Irish (13,120, 01 10 6 ®^o)next 
in importance, the Bohemians being later comers than the Irish 

Ihe city commands pleasant views from its position on a 
jdateau, which, at places on bluffs along the shore, has elevations 
of about 75 ft alx)ve the water below, and rises graduallv 
toward the S E to 115 ft and on the extreme E border to more 
than 200 ft above the lake, or about 800 ft abene sea level 
the surface has, however, been tut dcepl) b> the Cujahoga 
which here pursues a meandering course llirough a vallej abcjut 
i m wide, and is also broken b) several smaller streams The 
citv s short-lme is meire than 12 ni long Ihe ritv vanes 
considerabl> in width and oecupies a total area of about 45 
sq m , much the greater part of which is E of the river The 
streets are of unusual width (varving from 60 ft to 132 ft ) 
ore paved e hieflv with Medina dressed stone, bri< k and asplialt 
and, like the pirks, are so well shaded bv maples, elms and 
other trees, that (lev eland has bteome known as the Forest 
City The munieipalitv mainuins an cfiicient forcsirv depart- 
ment Yboiit J m from the lake and the same distance E of 

the river is the Public Sejuarc, or Monumental Park, m the 
Imsintss centre of the citv 1 hence the principal thoroughfares 
radiate The river is spanned with hiidgts, and Us vallev bv 
two viadiKts, the larger of which ((omplcUd in 1878 at a (ost 
of more tlian $2,000,000) 3211 ft long, 64 ft wide and 68 ft 
above watei, connects Superior Avenue on the E with Detroit 
Avenue on the W The Central Viaduct, finished m 1888 
extends from Central Avenue to W 14th Street, iind there 
connects with a smaller viaduct across ^^alworth Run, the 
combined length of the two being about 4000 ft Anotlur 
vi.iduct (alxiut 830 ft long) crosses Kmgsburv Run a short 
distance above its mouth lower Euclid Avenue (the old 
country road to Euclid, O , and F ne, Pa ) ls giv ( n up to com- 
mertiil uses, the eastern part of the avenue li is handsome 
house^s with spacious and beautifull> ornamented grounas 
and IS famous as one of the finest residence streets m the eounlr> 
Sections of Prospect Avenue, L 40th, E 93rd, L 75th, E 55th 
W 44th and E 79th streets also have many fine residences 
Ihe principal business thoroughfares are bupenor Vvenue 
(132 ft wide), the \V part of Euclid Avenue, and Ontario bt 
ihe manufacturing quarters are chiellv in the vallc\ of the 
( u>ahoga, and along the railway tracJvs entering the citv , chicfl) 
on the E side In 1902 the city arranged lor grouping its 
public buddings — ^in tlie so-called Group Plan —at a cost of 
$25,000,000 The court-house and citv hall arc on the bluff 
overlookmg Lake Erie , 1000 ft south are the federal post- 
office and the public library The Mall connecting the court- 
house and citv hall with the post-office ind librarv is 600 ft 
wide , on one side of it is the grand music -hill on the other a 
fine art gallery The six granite buddings forming this quatir uigle 
were built under the supervision of Vrnold Brunner, a govern- 
ment architect, and of John M Carrerc and D H Burnham, 
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who planned the buildings at the Pan-American Exposition 
and the Chicago World’s Fair respectively The city has, 
besides, numerous fine office buildings, including that of the 
Society for Savings (an institution m which each depositor is 
virtually a stockholder), the Citizens’, Rose, Williamson, Rocke- 
feller, New England and Garfield buildings , and several beautiful 
churches, notablv the Roman Catholic and Trinity cathedrals, 
the I'list Presbyterian (“ Old Stone”), the Second Presbyterian, 
the bust Methodist and Plymouth (( ongregational) churches 
Ihe Arcade, between Euclid and Superior avenues, and the 
Colonial Arcade, between Euclid and Prospect avenues, are 
office and retail store buildings worthy of mention The former, 
finished m 1889, is 400 ft long, i8o ft wide, and 140 ft high, 
with a large interior court, overlooked by five balconies The 
Colonial Arcade contains a hotel as well , it was finished in 1898 
In the Public Square is a soldiers’ and sailors’ monument consist- 
ing of a granite shaft rising from a memorial room to a height 
of 125 ft , and surmounted with a figure of Liberty , in the same 
p irk, also, is a bronze statue of Moses C leaveland, the founder 
of the city On a commanding site in Lake View Cemetery is 
the Garfield Memorial (finished m 1890) m the form of a tower 
(165 ft high), designed by George Keller and built mostlv of 
Ohio sandstone , m the base is a chapel containing a statue 
of Garfield and several panels on which are portrayed various 
scenes m his life , his remains are in the crypt below the statue 
A marble statue of Commodore Oliver H Perry, erected in 
commemoration of his victory on Lake Erie in 1813, is in Wade 
Pirk, where there is also a statue of Harvey Rice (1800-1891), 
who reformed the Ohio public school system and wrote Pioneers 
of the Western Reserve (1882) and Sketches of Western Life (1888) 
1 he parks contain altogether more than 1 500 ac res A chain of 
parks connected by drive wavs follows the picturesque valley of 
Doan Brook on the E border of the cit> At the mouth of the 
brook and on the lake front is the beautiful (rordon Park of 122 
acres, formerly the private estate of William J Gordon but given 
bv him to the citv m 1893 , from this a boulevard leads up the 
valley to the large Rockefeller Park, which was given to the citv in 
1896 by John D Rockefeller and others farther on, a boulevard 
levds to Wade Pvrk (85 acres , given by J H Wade), in which arc 
a zoological garden and a lake Lake View Park along the lake 
shore contains only 10^ acres, but is a much frequented resting- 
place near the business centre of the city, and affords pleasant 
views of the lake and its commerce Monumental Park is 
divided into four sections (containing about 1 acre each) by 
Superior A/enue and Ontario Street Of the several cemeteries, 
Lake View (about 300 acres), on an elevated site on the E border, 
IS by far the largest and most beautiful, its natural bcautv 
hiving been enhanced by the landscape gardener Besides 
Garfield, John Hay and Marcus A Hanna are buried here 
Education — Cleveland has an excellent public school system 
A general state law enacted m 1904 placed the management of 
school affairs in the hands of an elective council of seven members, 
five chosen at large and two by districts This board h is power 
to appoint a school director and a superintendent of instruction 
The superintendent appoints the teaching force, the director all 
other employes , appointments are subject to confirmation bv 
the board, and all employes are subject to removal by the 
executive officials alone The “ Cleveland plan,” m force in the 
public schools, minimizes school routine, red tape and frequent 
examinations, puts great stress on domestic and manual training 
( ourses, and makes promotion in the grammar schools depend on 
the gt ntral knowledge and development of the pupil, as estimated 
by a teacher who is supposed to make a careful study of the 
individual In 1909 there were 8 high schools and 90 grammar 
schools m the city , more than $2,500,000 is annually expended 
by Cleveland on its public schools Ilesides the public school 
sysU m there are m iny parochial schools , the University school, 
with an eight years’ course , the Western Reserve University, 
with Its medical school (opened m 1843), the Franklin T Backus 
Law School (1892), the dental department (1892), Adelbert 
( ollcge (until 1882 the Western Reserve College, founded m 1826, 
at Hudson, Ohio), the College for Women (1888), and the 


Library school (1904), St Ignatius College (Roman Catholic, 
conducted by the Fathers of the Society of Jesus , incorporated 
1890), which has an excellent meteorological observatory , St 
Mary’s theological seminary (Roman Catholic) , the Case School 
of Applied Science, founded m i88o by Leonard Case (1820-1880), 
and opened in 1881 , the Cleveland College of Physicians and 
Surgeons (founded in 1863 , from 1869 until 1896 the medical 
department of the University of Wooster , since 1896 a part of 
Ohio Wesleyan University, Delaware, Ohio), the Cleveland 
Homeopathic Medical College, the Cleveland Si hool of Pharmacy, 
the Cleveland Art School, and a school for the deaf, dumb and 
blind In 1907-1908 Western Reserve University had 193 
instructors and 914 students (277 m Adelbert College , 269 in 
College for Women, 20 m graduate department, and 102 in 
medical, 133 in law, 75 in dental and 51 m Library school), and 
theC ase School of Applied Science 40 instructors and 440 students 
The public library contained 330,000 volumes in 1908, the Case 
library (subscription) 65,000 volumes, the Hatch library of 
Adelbert C ollcge about 56,000 volumes, the library of the Western 
Reserve Historical Society 22,500 volumes, and the Cleveland 
law library, m the court house, 20,000 volumes 
The city has a highly developed system of charitable and 
corrective institutions A farm of more than 1600 acres, the 
Cleveland Farm Colony, ii m from the city, takes the place of 
workhouses, and has many cottages in which live those of the 
city s poor who were formerly classed as paupers and were sent to 
poorhouses, and who now apply their labour to the farm and arc 
relieved from the stigma that generally attaches to inmates of 
poorhouses On the “ farm ” the city maintains an ” mfirman 
village,” a tuberculosis sanatorium, a detention hospital, i 
convalescent hospital and houses of correction On a farm 22 m 
from the city is the Boyv file Home (maintained in connexion with 
the juvenile court) for ” incorrigible ” boys The ” cottage 
plan has been adopted , each cottage is presided over by a man 
and wife whom the bovs call father and mother The boys have a 
government of their own, elect their officials from among them- 
selves, and inflict such punishment on any of their number as 
the bo^s deem merited Besides the city, there are the Northern 
Ohio ^for the insane, founded in 1855), the Cleveland general. 
Lake Side (endowed), St Alexis and the ( harity hospitals (thi 
last managed by Sisters of C harity ) The Goodrich House (1897), 
the Hiram House and the Alta House are among the best 
equipped and most efficient social settlements in the country 
Cleveland has also its orphan asylums, homes for the aged, 
homes for incurables, and day nurseries, besides 1 home for 
sailors, homes for young working women, and retieats for 
unfortunate girls The various charity and benevolent institu- 
tions are closely bound together on a co-opeiati\e basis b\ the 
agency of the associated chanties 

The priniipal newspapers of the city are the Plain Dealer 
(1841, mdepiendent), the Press (1878, independent), the 
leader (1847, Republican), and the Neivs (1889, Republican) 
Bohemian, Hungarian and German dailies are published 

Municipal Enterprise — Municipal ownership has been further 
developed in ( leveland than in any other large city in the United 
States, chiefly because of the advocacy of lorn Loftm Johnson 
(born 1854), a street-railway owner, iron manufacturer, an 
ardent single- taxer, who was elected mayor of the city in 1901, 
1903, 1905 and 1907 The munii ipality owns the water-works, 
the electric-lighting plant, the garbage plant and bath houses 
The city water is pumped to reservoirs, through a tunnel 9 ft m 
diameter 60 ft below the bottom of the lake, from an intake 
situated a distance of 26,500 ft from the shore The system has a 
delivery capacity of 120,000,000 gallons daily The department 
serves about 70,000 consumers All water is metered and sells for 
40 cents per thousand cub ft , or 5 barrels for i cent The 
municipal electric-lighting plant was in 1907 producing arc lights 
for $34 per arc, per year The municipal garbage plant 
(destructor) collects and reduces to fertilizer 200 tons of garbage 
per day The sale of the fertilizer more than pays for the cost of 
reduction, and the only expense the city has is in collecting it 
In the city’s six bath houses the average number of baths per day. 
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per house, in 1906, was 1165 The municipal street cleaning 
department cleans all streets by the wet process To do this the 
city maintained ^1906) 24 flushing wagons working 2 shifts of 8 
hours each per day A new street car company began operations 
on the ist of November 1906, charging a 3 cent fare The grants 
of this company were owned by the h orest C ity Railway C ompany 
and the property was leased to the Municipal Traction Company 
(on behalf of the public — the city itself not being empowered to 
own and operate street railways) In 1908 the Cleveland Electric 
Street Railway Corporation (capital $23,000,000), which owned 
most of the electric lines in the city, was forced to lease its 
property to the municipality’s holding company, receiving a 
“security franchise,” providing that under certain circumstances 
(eg if the holding company should default in its payment of 
interest) the property was to revert to the corporation, which 
was then to charge not more than twenty-five cents for six 
tickets In October 1908, at a special election, the security 
franchise was invalidated, and this seemed to have the effect 
of dissolving the lease held by the Municipal fraction Co , and 
of ending the city’s experiment in operating (indirectly) the 
street car lines In October 1909 the controversy was settled 
a three-cent fare (with one cent extra for transfers) was assured , 
the Railway Corporation received a 25-year franchise, but had 
to sell whenever municipal ownership became lawful 

Commerce — To meet the demands of the rapidly increasing 
commerce the harbour has been steadily improved In 1908 it 
consisted of two distinct parts, the outer harbour being the work 
of the federal government, and the inner harbour being under the 
control of the city The outer harbour was formed by two 
breakwaters enclosing an area ot 2 m long and 1700 ft wide , 
the main entrance, 500 ft wide, h mg opposite the mouth of the 
Cuyahoga nvei, 1350 ft distant Ihc depth of the harbour 
ranges from 21 to 26 ft , and by improving this entrance, so as 
to make it 700 ft wide, and 1000 ft farther from the shore, and 
extending the east breakwater 3 m , the capacity of the outer 
harbour has been doubled The inner harbour comprises the 
Cuyahoga, the old ri\ er bed, and connecting slips The channel at 
the mouth of the river (325 ft wide) is lined on the W side by a 
concrete jetty 1054 ft long, and on the E side by commercial 
docks 1 he river and old river bed furnish about 13m of safe 
dock frontage, the channel having been dredged for 6 m to a 
depth of 2 1 ft The commerce of the harbour of Cle\ eland in 1907 
was 12,872,448 tons 

Cleveland’s rapid growth both as a commercial and as a 
manufacturing city is due largely to its situation between the 
iron regions of Lake Superior and the coal and oil regions of 
Pennsylvania and Ohio Cleveland is a great railway centre 
and is one of the most important ports on the Great Lakes The 
city is served by the Lake Shore & Michigan Southern , the New 
York, Chicago & St Louis, the Cleveland, Cincinnati, Chicago 
&. St Louis , the Pennsylvania , the Erie , the Baltimore & Ohio, 
and the Wheeling & Lake Erie railways , by steamboat lines to 
the principal ports on the Great I akes and by an extensive 
system of mter-urban electric lines Cleveland is the largest 
ore market in the world, and its huge ore docks are among its 
most interesting features , the annual receipts and shipments 
of coal and iron ore are enormous It is also the largest market 
for fresh-water fish in America, and handles large quantities of 
lumber and gram The most important manufactures are iron 
and steel, carriage hardware, electrical supplies, bridges, boilers, 
engines, car wheels, sewing machines, printing presses, agri- 
cultural implements, and various other commodities made wholly 
or chiefly from iron and steel Other important manufactures 
are automobiles (value, 1905, $4,256,979) and telescopes More 
steel wire, wire nails, and bolts and nuts are made here than in 
any other city in the world (the total value for iron and steel 
products as classified by the census was, in 1905, $42,930,995, 
and the value of foundry and machine-shop products in the same 
year was $18,832,487), and more merchant vessels than m any 
other American city Cleveland is the headquarters of the 
largest shoddy mills m the country (value of product, 1005, 
$^084,594), makes much clothing (1905, $10,426,535), manu- 


factures a large portion of the chewing gum made in the United 
States, and is the site of one of the largest rc fineries of the 
Standard Oil Company The product of Cleveland breweries 
m 1905 was valued at $3,986,059, and of slaughtenng and meat- 
packing houses m the same year at $10,426,535 The total 
value of factory products in 1905 was $172,115,101, an increase 
36 4 % since 1900 , and between 1900 and 1905 Cleveland 
became the first manufacturing city in the state 
Government — Since Cleveland became a city m 1836 it has 
undergone several important changes m government The 
charter of that year placed the balance of power m a council 
composed of three members chosen from each ward and as 
many aldermen as there were wards elected on a general ticket 
From 1852 to 1891 the city was governed under general lawc 
of the state which entrusted the more important powers to 
several administrative boards Then, from 1891 to 1903, by 
what was practically a new charter, that which is known as the 
“ federal plan ” of government was tried , this centred power 
m the mayor by making him almost the onlv elective officer, 
by giving to him the appointment of his cabinet of directors— 
one for the head of each of the six municipal departments— and 
to each director the appointment of his subordinates Finally , 
in 1903, by a municipal code for the state (see Ohio) the federal 
plan was abandoned, and by a somewhat complex system power 
and responsibility were divided among the mayor, the council, 
the governor, an appointive board of public safety, and certain 
elective officers Few if any cities in the Lnion have, in recent 
years, been better governed than Cleveland, and this seems to 
be due laigcly to the keen interest in municipal affairs which 
has been shown by her citizens Especially has this been 
manifested by the Cleveland Chamber of Commerce and by the 
Municipal Association, an organization of influential professional 
and business men, which, by issuing bulletins concerning candi 
dates at the primaries and at election time, has done much 
for the betterment of local politics The Cleveland Chamber 
of C ommerce, an organization of 1600 leading business men, is a 
power for varied good in the city , besides its constant and 
aggressive work in promoting the commercial interests of the 
city. It was largelv influential m the federal reform of the consular 
service, it studied the question of overcrowded tenements 
and secured the passage of a new tenement law yvith important 
sanitary prov isions and a set minimum of air space , it urges 
and promotes home-gardening, public baths and play grounds, 
and lunch-rooms, &c , for employes in factories, and it was 
lai^ely instrumental in devising and carrying out the so-called 
“ Group Plan ” described above 
History — A trading post was established at the mouth of the 
Cuyahoga river as early as 1786, but the place was not per- 
manently settled until 1796, when it was laid out as a town bv 
Moses Clcaveland (1754-1806), who was then acting as the agent 
of the Connecticut L^nd Company , which in the year before had 
purchased from the state of Connecticut a large portion of the 
Western Reserve In 1800 the entire Western Reserve was 
erected into the countv of Trumbull and a tow nship government 
was giv^en to Cleveland , ten years later Clev eland was made the 
seat of government of the new county of Cuyahoga, and in 1814 
It was incorporated as a village Cleveland’s growth was, how- 
ever, very slow until the opening of the Ohio canal as far as 
Akron m 1827 about the same time the improvement of the 
harbour was begun, and by 1832 the canal was opened to the 
Ohio river Cleveland thus was connected with the interior 
of the state, for whose mineral and agricultural products it 
became the lake outlet The discovers of iron ore in the Lake 
Superior region made Cleveland the natural meeting-point of 
the iron ore and the coal from the Ohio, Pennsvlvania and W’est 
Virginia mines , and it is from this that the citv s gieit com- 
mercial importance dates The building of rulways during 
the decade 1850-1860 greatly increased this importance, and 
the city grew with great rapidity The growth dunng the 
Civil Whar was partly due to the rapid dev elopment of the manu- 
facturing interests of the city, which supplied large quantities 
of iron products and of clothing to the Federal government 
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The population of 1076 m 1830 increased to 6071 in 1840, to 
17,054 m 1850, to 43,41 7 m i860, to 92,82910 1870 and to i;^,i46 
m 1880 Until 1853 the city was conhned to the E side of the 
river, but m that year Ohio City, which was founded in 1807, 
later incoqxirated as the village oi Brooklyn, and in 1836 
chartered as a city (undei the name Ohio City), was aimexed 
Other annexations followed East Cleveland m 1872, Newburg 
in 1875, West ( leveland and Brooklyn in 1893, and GienviUe 
and South Brooklyn m 190s In recent history the most notable 
events not mentioned elsewhere in this article were the elaborate 
celebration of the centennial of the city m 1896 and the street 
railway strike of 1899, in which the workers attempted to force 
a redress of grievances and a recognition of their union Mobs 
attacked the cars, and cars were blown up by dynamite Ihe 
strikers were beaten, but certain abuses weie conccted There 
was a less violent street car stnkc in 1908, after the assumption 
of control by tlie Municipal fraction tximpany, which refused 
to raise wages according to promises made (so the employees 
said) by the former owner of the railway , the strikers were 
unsuccessful 

Authorities — nf t'le City Council (1870) Annuals of 

the Cleveland Chamber ol (omnierce (1804- ) EM Aviry, 

Cleveland in a Nutshell In Htstoeicai and IJescuptive Ready- 
deference Booh (Cleveland, 1895) James tl Kennedy, I History 
of the City of Clei eland (Clevtliml, 1896) C A Urann, Centennial 
fft<!tory of Cleveland (Clcvckn 1 , i8q6) C Wluttlesey, The Early 
History of Cleveland (Clcvelmil, 1867) C E Bolton, A Few Ctvu 
Problenis of hreater Cleveland (Cleveland, 1897) Plan ol School 
Ailmmistiation, by b P Oith, mvoi mx Fohlical Science Quarterly 
^Ntw York, 1904) , C harks Snavcly, -1 History of the City Go ’em 
ment of Cleveland {'BaW.movo, icyot) C C W illrimson, TAtf /'ftmarer 
erf Cleveland (New York, 1907) " Tlie Government of Cleveland, 

Oluo, by Lincoln bttffens, in McClures Magazine, vol xxv (New 
Yoik, 1905) and C P Iliwing, Cleveland, the Pleasant City, 
in Powell s Histone Tow is of the II estern 'states (New York, 1901) 

CLEVER, an adjective implying dexterous activity of mmd 
or body, and ability to meet emergencies with reaxJmess and 
adroitness The etymology and tne early history of the word 
arc obscure. The earliest mstanc'e quoted by the New Engjitsh 
Dictwnary is m the liesltary of c 1200 {An Old English Mts- 
cellany, ed R Morris, 1872, LETS 49)—“ On the dothod the 
neddre (adder) is cof (quick) and the devel diver on sinnes,” 
t e quick to seize hold of , this would connect the word 
With a M Eng “ diver ” or ‘ chvre,” a talon or daw (so 
H Wedgwood, Zhef of Eng Etym) The ultimate original would 
be the root appearing in “daw,” “ deave,” “cling,” “dip,” 
&c , meining to “stick to” This original sense probably 
survives m the frequent use of the word for nimble, dexterous, 
quick and skilful in the use of the hands, and so it is often apphed 
to a horse, “ clever at his fences ” The word has also been 
connected with O Eng gleaw, wise, which became ui M Eng 
gleu, and is cognate with Scottish gleg, quick of eye As 
to the use of the word, Sir Ihomas Browne mentions it among 
“ words of no general reception m English but of common use 
in Norfolk or peculiar to tiie East Angle countries ” (2 rod vin 
in Wilkins’s ed of Works, iv 205) The earlier uses of the word 
seem to !)e confined to tliat of bodily dexterity In this sense 
it took the place of a use of “ deliver” as an adjective, met- 
ing nimble, literally “ free in action,” a use taken from It 
deltvre (Late Lat ddiberare, to set free), cf Chaucer, Prologue to 
Cant Tales, 84, “ wonderly deliver and grete of strength,” and 
Romaunt of ihe Rose, 831, “ Deliver, smert and of gret might ” 
It has been suggested that “ clever ” is a corruption of “ deliver ” 
m this sense, but this is not now accepted The earliest use of 
the word for mental quickness and ability m the Neiv English 
Dictionary is from Addison m No 22 of The Freeholder (1716) 

GLEVES (Ger Cleve or Kleve), a town of Germany in the 
kmgdom of Prussia, formerly the i apital of the duchy of its own 
name, 46 m N W of Dusseklorf, 12 m E of Nijmwcgcn, on the 
mam Cologne-Amsterdajn railway Pop (1900) 14,678 The 
town IS neatly built in the Dutch style, lying on thice small hills 
m a fertile district near the frontier of Holland, about 2 m from 
the Rhine, with which it is connected by a canal (tlie bpoykanal) 
Ihe old casde of Schwanenburg (foimcrly the residence of the 


dukes of Cleves), has a massive tower (Schwanentarm) i8o ft 
high With It IS associated the legend of the “ knights of the 
Swan,” immortalized in Wagner’s Lofiengnn Ihe building has 
been restored m modem times to serve as a court of justice and a 
prison The collegiate church (Stiftskirche) dates from about 
1 340, and contains a number of fine ducal monuments Another 
church IS the Annexkirche, formerly n convent of the Minorites , 
this dates from the middle of the 15th century 'Ihc clnef manu- 
factures are boots and shoes, tobacco and machinery , there is 
also some trade m cattle lo the south and west of the ntv 
a laigc district is laid out as a park, where there is a statue to 
Uie memory of Jolin Maurice of Nassau-Siegen (1604-1679), 
who governed Cleves from 1650 to 1679, and in the western 
part there are mineral wells with a pump room and bathing 
establishment Owing to the beautiful woods which surround 
It and Its medicinal waters Cleves has become a favourite 
summer resort 

Th( town was tlie seat of the counts of Cleves as early ac the 
iitli century, but it did not receive municipal rights until 1242 
The duchy of Cleves, which lay on both banks of the Rhine and 
had an area of about 850 sq ra , belonged before the year looo 
to a certain Rutger, whose family became extmet m 1368 It 
then passed to the counts of La Marck and was made a duchy 
m 1417, being united with the neighbouring duchies of Juhch 
and Berg in 1521 The Reformation was introduced here in 
1 333, but It was not accepted bv all the inhabitants 1 he death 
without direct heirs of Duke John William in 1609 kd to serious 
complications m which almost all the states of Europe were 
amcemed, however, by the treaty of Xanten m 1614, Cleves 
passed to the elector of Brandenburg, being afterwards mcor- 
porated with the electorate by the gieat electoi, Frederick 
William The French held Geves from 1737 to 1762 and m 
1793 the part of the duchy on the left bank of the Rhine was 
c^ed to France, the remaining portion suftered a sunilar fate 
in 1805 After the conclusion of peace in 1815 it was restoreil 
to Prussia, except some small portions which wcie given to the 
kmgdom of Floliand 

Sec Char, GescHchte des Hertogtums hleve (Cleves, 1843) VcLscn, 
Die Stadl hleve {Cloves, 1846) R Seholtui, Pie Stadt hleve 
(Cleves, 1879-1881) For Anke or Ci^vjls sec that artiele 

CLEYNAERTS ((linardus or Cl^nard), NICOLAS (i 193- 
1543), Belgian grammarian and traveller, was bom at Diest, 
m Brabant, on the 5th of December 1493 Educated at the 
university of Louvain, he became a professor of Latin, which 
he taught by a conversational method He applied himself 
to the preparation of manuals of Guek and Hebrew grammar, 
m order to simplify the difficulties of learners His Tabulae in 
grammaticen hebraeam (1529), Inshtutiones in hrtguam graecam 
(1530), and Meditationes graccamcae (1531) appeared at Louvain 
The Inshtutiones and Meditationes passed through a number of 
editions, and had many commentotors He maintained a prin- 
ciple revived in modern teaching, that the learner should not be 
puz/lod by elaborate rules until he has obtained a working ac- 
quaintame with the language A desire to rtad the Koran led 
him to try to establish a connexion between Heb>ew and Arahu 
These studies resulted m a sihcme for proselytism among the 
Arabs, based on study of the language, which should enable 
Furopeans to combat the errors of Islam by peaceful methods 
In prosecution of this object he travelled m 1532 to Spain, ind 
after teaching Greek at Salamanca was summoned to the court 
of Portugal as tutor to Don Henry, brother of John III He 
found another patron in Louis Mendoza, marquis of Mondexas, 
governor-general of Granada There with the help of a Moorish 
slave he gained a knowledge of Arabic He tried m vam to gam 
access to the Arabii MSS in the possession of the Inquisition, 
and finally, m 1540, set out for Afrua to seek mfoimation for 
himself He reached Fez, then a flourishing scat of Arab learning, 
but after fifteen months of pnvation and suffering was obliged 
to return to Granada, and died m the autumn of 1542 He was 
buried m the Alhambra palace 

Sec his Latin letters to his friends in Belgium, Nicolat Clenardi, 
Peregrtnedtonum ac de rebus machomettcis epistolae eleganttssimar 
(Louvain, 1550), and a more- complete edition, Nic Clenardi 
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h fistolarumltbn duo (Antwerp, 1561), from the house of Plan tin also 
Victoi Chauvm and Alphonse Roersch, “ £,tude sur la vie et Ics 
travaux de Nicolas Cl^nard in Mimvires couvonnis (vol lx , lyoo 
iqci) of the Royal \cidcmy of Belgium, which contains a v ist 
amount of information on Cleynaerts and an extensive bibliography 
of his works, and of notices of him by earlier commentators 

CLICHrOVE, JOSSE VAN (d 1543), Belgian theologian, 
received his education at Louvain and at Pans under Jacques 
Lef^bvre d’Etaples He became libranan of the Sorbonne 
and tutor to the nephews of Jacques d’Amboisc, bishop of 
Clermont and abbot of Quny In 1519 he was elected bishop 
of fournai, and m 1521 was translated to the see of Chartres 
He IS best ^own as a distinguished antagonist of Martin Luther, 
agamst whom he wrote a gfxid deal When Cardinal Duprat 
convened his Synod of Pans m i!;28 to discuss the new religion, 
Clichtove was summoned and was entrusted with the task 
of collecting anil summari/ing the objections to the Lutheran 
doctrine This he did in his Compendium veritatum contra 
erroneas Lutheranorum assertianes (Pans, 1329) He died at 
Chartres on the 22nd of September 1543 

CUCHY, or Clichy-la-Garfnne, a town of northern France, 
m the department of Seme, on the nght bank of the Seme, immedi- 
ately north of the fortifications of Pans, of which it is a manu- 
facturing suburb Pop (1906) 41,516 Its church w<i3 built 
m the 17th century under the dacction of St Vincent de Paul, 
who had previously been ciir6 of Clichy Its industries include 
the manufacture of starch, rubber, oil and grease, glass, chemicals 
soap, &c Clichy, under the name of Ckpptacum, was a nsidcnce 
of the Merovingian kings 

CUFF-DWELLINGS, the general archaeological term for the 
habitations of primitive peoples, formed by utilizing niches 
or caves m high cliffs, with more or less excavation or with 
additions m the way of masonry Two special sorts of cliff- 
dwillmg arc distinguished by archaeologists, (i) the cliff-house, 
which IS actually built on levels m the cliff, and (2) the cavate 
house, which is dug out, by usmg natural recesses 01 openings 
A great deal of attention has been given to the North Amcncan 
chff-dwcllmgs, particularly among the canyons of the south-we'-t, 
in Arizona, New Mexico, Utah and Colorado, some of which are 
still used by Indians There has been considerable discussion 
as to then antiquity, but modern resean h hnds no definite 
justification for assigning them to a distinct primitive race, or 
farther back than the ancestors of the modern Pueblo Indians 
The area m which they occur coincides with that m which other 
traces of the Pueblo tribes have been found The niches whu h 
were utilized are often of considerable size, occurring m cliffs 
of a thousand feet high, and approached bv rock steps or log- 
ladders 

See the -irticle, with illustrations and bibliography, in the Hand 
book of Ameriian Indians (Washington, 1907) 

CLIFFORD, the name of i famous English family and barony, 
taken from the village of Clifford m Herefordslure, although 
the family were mainly associated with tiie north of England 

Robert de Clifford {c 1275*1 314), a son of Roger de Clifford 
(d 1282), inherited the estates of his grandfather, Roger de 
Clifford, in 1286 , then he obtained through lus mother part of 
the extensive land of the Viponts, and thus became one of the 
most powerful barons of his age A prominent soldier during 
the reigns of Edward I and Edward II , Clifford was summoned 
to parliament as a baron in 1299, won great renown at the siege 
of Carlaverock Castle m 1300, and after takir^ part in the 
movement against Edward II ’s favounte. Piers Gaveston, was 
killed at Bannockburn His son Roger, the and Imron (1299- 
1323), shared m the rebellion of Thomas, earl of Lancaster, and 
was probably executed at York on the 23rd of March 1322 
Robert’s grandson Roger, the 5th baron (*333-1389), and the 
latUr’sson Thomas, the 6th baron (r x363-r 1391), served the 
English kings on the Scottish borders and elsewhere The same 
is true of Thomas, the 8th baron (1414-1455), who was killed 
at the first battle of St Albans in May 1435 

Ihomas’s son John, the 9th baron (r 1435-1461), was more 
famous During the Wars of the Roses he fought for Henrv VI , 
taming bv his cruelties the name of the “ butcher ’ , after tlie 


battle of Wakefield in 1460 he murdered Edmund, earl of Rutland, 
son of Richard, duke of York, exclaiming, according to the 
chronicler Edward Hall, “ By God’s blood thy father slew mine , 
and so will I do thee and all thy km ” bhakespeare rtfers to 
thts mcKlcnt in King Henry VI , and also represents ( liffoid 
as taking part m the murder of York It is, however, practicalK 
certain that York was slam durmg the liattk , and not altcrward-, 
like his son Clifford was killed at Fcrr\ bridge on the 28th ol 
March *46*, and was afterwards attainted His young son 
Henry, the loth baron (c 1454-1523), lived di>guised as a 
slupherd for some years, hence he is sometimes called the 
“ shepherd lord ” On the aciession of Henry Vi I the attainder 
was reversed and he reciived his father’s estates He spent a 
large part of his time at Barden m Lanoishire, being interested 
m astronomy and astrology Occasionally, however, he visited 
London, and be fought at the battle of I'lodden m i‘;i3 Ihis 
lord, who died on the 23rd of April 152a, is (O'lebrated by Words 
worth m the poems “ I be vlutc doe of RvlsUme and ‘ bong 
at tlie feast ot Brougham Castle ’ Ilenrv , the iith baron, was 
created carl of Cumberland in 1525, and from this time until the 
extinction of the title m 1643 the mom line of the Cliffords was 
assO( latcd with the earldom of ( umberland (qv) 

Richard ( lifford, bishop of VVo^'cester and I ondon under 
Henry IV and Henry V , was probablv a member of this famih 
This prelate who was xerj active at the council of Constance, 
died on tlie 20th of August 1421 
On the death of George, 3rd earl of Cumber! md, m 1605 the 
baronv 01 Clifford, separated from the earldom was claimed 
by hts daughte. Anne, countess of Dorset Pembroke and 
Montgomery , arid m 1628 a new baron> of Clifford was created 
in favour of Henrv, afterwards sth and last earl of C umberland 
After Anne s death m 1676 the claim to the older barony passed 
to her daughter Margaret (d 1676), wife of John Tufton, 2nd 
earl of 'lhanct, <vnd her ciesrojndanLs whose title was definitelv 
recognized m 1691 After the Tuftons the baronv was held 
with inten^ening abeyances bv the Southwells and the Russells 
and to this latter familj the present Lord De ( hlTord lielongs ^ 
When the last earl of (umberland died m 1643 the newer 
baronv of Clifford passed to his daughter Elizabeth, wife of 
Richard Boyle, 2nd earl of ( ork and from the Bov les it passed 
to the ( avtndishes, falling into abcvance on the death of W'llliam 
Cavendish, 6th duke of Devonshire, m 1858 

The barony of ( lifford of laine&borough WcCs held bv the 
Boyles from 1644. to I7<?3, and the Devonshire branch of the 
family still holds the barony of ( lifford of ( hudleigli which was 
created in 1672 

bee G h Cfokiyne), Complete Peerai^e (1887-1898) and 1 D 
Whitaker, Hisfoty of Ctaicn (1877) 

CLIFFORD, JOHN (1836- ), British Nonconformist 

minister and politician, son of a vvarp-maelunist at bawley, 
Derbyshu'e, was born on the 16th of October 1836 As a bov 
he woikf^d 111 a lace faitory, where he attracted the notice of 
the leaders of the Baptist communilv, who set t him to the 
academy at Leu ester and the Baptist college at Nottingham 
to be eduented for the ministry In 1858 he was called to 
Praed Street thapel, Paddington (London), and while olhciating 
tliere he attended University College and pursued his education 
by working at the British Museum He matriculated at London 
Univirsitv (1859), and took its B A degice (1S61), B be (ibtiz), 
MA (1S64), and LI B (1866), and in 1883 he was giwu the 
honorary degree of D D by liates Colltgc, C S A , being known 
therefrom as Dr Clifford This degree, from an American 
college of minor academic status, afterwards led to sircasUc 
allusions, but Dr Clifford had not courted it, and his 1 ondon 
University achievements were evidence enough of his intelUitual 
equipment At Praed Street thapel le graduallv obt lined a 
* The oncinal writ of summons (12*711) was adtlrtssed in Latin 
Roberto domino de Lhttord t e Robert, loid ot Clitlord and subse 
quently the barons stykd themselvus mdillcrently Lords Cliltord 
or dt CbfToid, uiitJ m 1777 the iith loid <kfinici\clj adopt* d tlie 
litter form The “ Do ’ henceforth hocann part ot the naim having 
qiiitt lost iH eirliost significance mil with unconscious tiutology 
the baiony is commonly referred to as th it ot De Cliltord 
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large following, and in 1877 Westbourne Park chapel was opened 
for him As a preacher, writer, propagandist and ardent Liberal 
politician, he became a power in the Nonconformist body He 
was president of the London Baptist Association m 1879, of the 
Baptist Union in 1888 and 1899, and of the National Council of 
Evangelical Churches in 1898 His chief prominence in politics, 
however, dates from 1903 onwards in consequence of his advocacy 
of “ passive resistance ” to the Education Act of 1902 Into 
this movement he threw himself with militant ardour, his own 
goods being distrained upon, with those of numerous other 
Nonconformists, rather than that any contribution should be 
made by them in taxation for the purpose of an Education Act 
which in their opinion was calculated to support denominational 
religious teaching in the schools The “ passive resistance ” 
movement, with Dr Clifford as its chief leader, had a large share 
in the defeat of the Unionist government in January 1906, and 
his efforts were then directed to getting a new act passed which 
should be undenominational in character The rejection of 
Mr Birrell’s bill in 1906 by the House of Lords was accordingly 
accompanied by denunciations of that body from Dr Clifford 
and his followers, but as year by year went by, up to 1909, 
with nothing but failure on the part of the Liberal ministry to 
arrive at any solution of the education problem, — failure due 
now not to the House of Lords but to the inherent difficulties 
of the subject (see Education), — it became increasingly clear 
to the public generally that the easy denunciations of the act of 
1902, which had played so large a part m the elections of 1906, 
were not so simple to carry into practice, and that a compromise 
in which the denommationalists would have their say would 
have to be the result Meanwhile “ passive resistance ” lost 
Its interest, though Dr Clifford and his followers continued to 
protest against their treatment 

CUFFORD, WILLIAM KINGDON (1845-1879), English 
mathematician and philosopher, was born on the 4th of May 
18 J5 at Exeter, where his father was a prominent citizen He 
was educated at a private school in his native town, at King’s 
College, London, and at Trinity College, Cambridge, where he 
was elected fellow in 1868, after being second wrangler in 1867 
and second Smith’s prizeman In 1871 he was appointed 
professor of mathematics at University College, London, and in 
1874 became fellow of the Royal Society In 1875 he married 
Lucy, daughter of John Lane of Barbados In 1876 Clifford, 
a man of high-strung and athletic, but not robust, physique, 
began to fall into ill-health, and after two voyages to the South, 
died during the third of pulmonary consumption at Madeira, 
on the 3rd of March 1879, leaving his widow with two daughters 
Mrs W K Clifford soon earned for herself a prominent place 
m English literary life as a novelist, and later as a dramatist 
Her best-known story, Mrs Keith’s Crime (1885), was followed 
by several other volumes, the best of which is Aunt Anne 
(1893) , and the literary talent m the family was inherited by her 
daughter Ethel (Mrs Fisher Dilke), a writer of some charming 
verse 

Owing to his early death. Professor Clifford’s abilities and 
achievements cannot be fairly judged without reference to the 
opinion formed of him by his contemporaries He impressed 
every one as a man of extraordinary acuteness and originality , 
and these solid gifts were set off to the highest advantage by 
quickness of thought and speech, a lucid style, wit and poetic 
fancy, and a social warmth which made him delightful as a 
friend and companion His powers as a mathematician were 
of the highest order It harmonizes with the concrete visualizing 
turn of his mind that, to quote Professor Henry Smith, “ Clifford 
was above all and before all a geometer ” In this he was an 
innovator against the excessively analytic tendency of Cambridge 
mathematicians In his theory of graphs, or geometrical repre- 
sentations of algebraic functions, there are valuable suggestions 
which have been worked out by others He was much interested, 
too, m universal algebra, non Euclidean geometry and elliptic 
functions, his papers “ Preliminary Sketch of Bi-quatemions ” 
(1873) the Canonical Form and Dissection of a Riemann’s 

Surface ” (1877) ranking as classics Another important paper 


IS his “ Classification of Loci ” (1878) He also published several 
papers on algebraic forms and projective geometry 

As a philosopher Clifford’s name is chiefly associated with 
two phrases of his coming, “ mind-stuff ” and the “ tribal self ” 
The former symbolizes his metaphysical conception, which was 
suggested to him by his reading of Spinoza ” Briefly put,” 
says Sir F Pollock, “ the conception is that mind is the one 
ultimate reality , not mind as we know it m the complex forms 
of conscious feeling and thought, but the simpler elements out 
of which thought and feeling are built up The hypothetical 
ultimate element of mind, or atom of mind-stuff, precisely corre- 
sponds to the hypothetical atom of matter, being the ultimate 
fact of which the material atom is the phenomenon Matter 
and the sensible universe are the relations between particular 
organisms, that is, mind organized into consciousness, and the 
rest of the world This leads to results which would in a loose 
and popular senSe be tailed materialist But the theory must, 
as a metaphysical theory, be reckoned on the idealist side. To 
speak technically, it is an idealist monism ” I he other phrase, 
“ tribal self,” gives the key to Clifford’s ethical view, which 
explains conscience and the moral law by the development in 
each individual of a “ self,” which prescribes the conduct 
conducive to the welfare of the “ tribe ” Much of Clifford s 
contemporary prominence was due to his attitude towards 
religion Animated by an intense love of truth and devotion 
to public duty, he waged war on such ecclesiastical systems as 
seemed to him to favour obscurantism, and to put the claims 
of sect above those of human society The alarm was greater, 
as theology was still unreconciled with the Darwinian theory , 
and Clifford was regarded as a dangerous champion of the anti- 
spirilual tendencies then imputed to modern science 

His works, published wholly or m part since his death, are Elements 
of Dynamic (1879-1887) , 'seeing and Thinking, popular science 
lectures (1879) , Leitures and Essays, with an introduction by bii F 
Pollock (1879) Mathematical Papers, edited by R lucker, with vn 
introduction by Henry J S Smith (1882) and The Common Sense 
of the Exact Sciences, completed by i'rolessor Karl Pearson {1885) 
CLIFFORD OF CHUDLEIGH, THOMAS CUFFORD, ist 
Baron (1630-1673), English lord treasurer, a member of the 
ancient family of Clifford, descended from Walter de Clifford 
of Clifford Castle in Herefordshire, was the son of Hugh Clifford 
of Ugbrook near Exeter, and of Marj, daughter of Sir George 
Chudleigh of Ashton, Devonshire lie was born on the ist of 
August 1630, matriculated in 1647 Exeter College, Oxford, 
where he showed distinguished ability, supplicated for the B A 
degree in 1650, and entered the Middle lemple in 1648 He 
represented Totnes in the convention parliament and m that 
of 1661 , and he joined the faction of young men who spoke 
“ confidently and often,” and who sought to rise to power by 
attacking Clarendon The chancellor, according to Burnet, had 
repulsed his advances on account of his Romanism, and Clifford 
accordingly offered his services to AHington, whose steady 
supporter he now became 

On the 16th of February 1663 Clifford obtained the reversion 
of a tellership in the exchei^uer, and in 1664, on the outbreak 
of the Dutch war, was appointed commissioner for the care of 
the sick, wounded and prisoners, with a salary of £1200 He 
was knighted, and was present with James at the victory off 
Lowestoft over the Dutch on the 3rd of June 1665, was rewarded 
with the prize-ship “ Patriarch Isaac,” and m August, under 
the earl of Sandwich, took a prominent part in the unsuccessful 
attempt to capture the Dutch Fast India fleet in Bergen harbour 
In August he was appointed by Arlington’s influence ambassador 
with Henry Coventry to the north of Europe Subsequently 
he served again with the fleet, was present with Albemarle at 
the indecisive fight on the 1st to the 4th of June 1666, and at 
the victory on the 25th of July In October 1667 he was one 
of those selected by the Commons to prepare papers concerning 
the naval operations He showed great zeal and energy in naval 
affairs, and he is described by Pepys as “ a very fine gentleman, 
and much set by at court for his activity in going to sea and 
stoutness everywhere and stirring up and down ” He became 
the same year controller of the household and a privy councillor. 
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in 1667 a commissioner for the treasury, and in 1668 treasurer 
of the household In the Commons he supported the court, 
opposing the bill for frequent parliaments m 1668 and the 
Coventry Act (sec Coventry, Sir John) m 1670 
Clifford was an ardent Roman Catholic, a supporter of the 
royal prerogative and of the French alliance He regarded with 
favour the plan of seeking French assistance in order to force 
Romanism and absolute government upon the country, and his 
complete failure to understand the real political position and the 
interests of the nation is reflected in the advice he was said to 
have given to Charles, to accept the pension from Louis, and “ be 
the slave of one man rather than of 500 ” As one of the Cabal 
ministry, therefore, he co-operated very zealously with the king 
m breaking through the Triple Alliance and m effecting the 
understanding with France He was the only minister besides 
Arlington entrusted with the secret treaty of Dover of 1670, 
signing both this agreement and also the ostensible treaty im- 
parted to all the members of the Cabal, and did his utmost to urge 
Charles to join France in the attack upon the Dutch, whom he 
detested as republicans and Protestants In 1672, during the 
absence of Arlington and Coventry abroad, Clifford acted as 
principal secretary of stati, and was chiefly responsible for the 
“ stop of the exchequer,” and probably also for the attack upon 
the Dutch Smyrna fleet He was appointed this year a com- 
missioner to inquire into the settlement of Ireland On the 22nd 
of April he was raised to the peerage as Baron Clifford of C hud- 
leigh, and on the 28th of November, by the duke of York’s 
interest, ho was made lord treasurer, his conduct to Arlington, 
whose claims to the oflice he had pretended to press, was, 
according to Fvelyn, the only act of ” real ingratitude ” m his 
career Arlington, however, quickly discovered a means of 
securing Clifford’s fall The latter was strongly m favour of 
Ch irlcs’s polity of indulgence, and supported the declaration of 
this year, urging the king to overcome the resistance of parliament 
by a dissolution Arlington advocated the contrary policy of 
concession, and after Charles’s withdrawal of the declaration ga\ e 
his support to the Test Act of 167-^ Clifford spoke with great 
\ ehemence against the measure, describing it as “ monstrum 
horrendum ingens,” but his speech only increised the anti- 
Roman Catholic feeling in parliament and ensured the passing of 
the bill In consequence Clifford, as a Roman C atholic, followed 
the duke of York into retirement IIis resignation caused con- 
siderable astonishment, sinec he had never publicly professed 
his religion, and m 1671 had even built a new Protistant chapel 
at his home at Ugbrook According to Lvel>n, however, his 
conduct was governed by a promise previously given to James 
lie gave up the treasury ship and his scat m the privy council m 
June On the 3rd of July 1673 he received a general pardon from 
the king In August he said a last farewell to F velyn, and m less 
than a month he died at Ugbrook In L velyn’s opinion the cause 
of death was suicide, but his suspicions do not appear to have 
reieived any contemporary support Clifford was one of the 
worst advisers of Charles 11 , but a sincere and consistent one 
Fvelyn declares him ” a valiant, uncorrupt gentleman, ambitious, 
not covetous, generous, passionate, a most constant, sincere 
friend ” He married Elizabeth, daughter of William Martin of 
I indndge, Devonshire by whom he had fifteen children, four sons 
and seven daughters surviving him He was succeeded as 2nd 
baron by Hugh, his fifth, but eldest surviving son, the ancestor of 
the present Lord Clifford of Chudleigh (PC Y ) 

CLIFTON, a suburb and residential district of Bristol, England, 
adjoining it on the west , 122 m W of London by the Great 
Western railway The river Avon (qv) here runs in a gorge, 
followed closely by a railway on either side, and having several 
quarries, which have m a measure spoiled the beauty of its 
hanging woods At a height of 245 ft above high water Isambard 
Brunei’s famous suspension bridge bestrides this gorge It was 
begun in 1832 and completed m 1864 It has a span of 702 ft , 
and its total weight is 1500 tons, and it is calculated to bear a 
burden of 9 tons per sq in The long famous hot springs of 
Clifton, to which, m fact, the town was indebted for its rise, 
issue from an aperture at the foot of St Vincent’s Rock, in the 


portion of Clifton known as Hotwells The water has a tempera- 
ture of about 76° P" A hydropathic establishment is attached 
to them Immediately above the suspension bridge the Clifton 
Rocks railway ascends from the quavs by the rivcr-side to the 
heights above The Clifton and Durdham Downs (both on the 
Gloucestershire side of the river), form the pnncipal pleasure- 
grounds of Bristol They he high above the river, extend for some 
5000 acres, and command a beautiful prospe rt n\ er the city, with 
Its picturesque irregular site and many towers, and over the 
surrounding well-wooded country 

Three ancient British earthworks bear witness to an earl/ 
settlement on the spot, and a church was in existence as f xr b ick 
as the time of Henry II , when it was bestowed by William de 
Clyfton on the abbot of the Austin canons m Bristol , but there 
are no longer any architectural vestiges of an carlu r date than the 
18th century Clifton gives name to a Roman Catholic bishopric 
Of the churches the most important are St Andrew’s parish 
church. All Saints, erected in 1863 after the designs of G E 
Street, and remarkable for the width of its nave and the narro - 
ness of Its aisles , and the Roman Catholic pro-cathedral chunh 
of the Holy Apostles, with a convent and schools attached 
Clifton College, a cluster of buildings in Gothic sty Ic, was founded 
m 1862 by a limited liability company, and takes rank among the 
principal modern English public schools Down the river from 
Clifton is Shirehampton, a favounte resort from Bristol 

CLIM (or Clym) OF THE CLOUGH, a legendary English 
archer, a supposed companion of the Robin Hood band He 
is commemorated in the ballad Adam Bell, Clym oj the Cloughe 
I and Wyllyam of Cloudeslee The three were outlaws who had 
many adventures of the Robin Hood type The oldest printed 
copy of this ballad is dated 1550 

CLIMACTERIC (from the Gr KkifiaKrqp, the rung or step of 
a K\i(ia^ or ladder), a critical period in human life , in a medical 
sense, the period known as the “ change of life,” marked m 
women by the menopause Certam ages, especially those which 
arc multiples of seven or nine, have been superstitiouslv regarded 
as particularly critical , thus the sixtv-third and the eighty-firs*^ 
years of life have been called the “ grand climacteric ’ I he word 
IS also used, generally, of any turning-point in the history of a 
nation, a career or the like 

CLIMATE AND CUMATOLOGY. The word cltma (from 
Or kX.Iv f tv, to lean or incline , V'hence also the English “ clime, ’ 
now a poetical term for this or that region of the earth, regarded 
as characterized by climate), as used by the Greeks, probably 
referred originally cither to the supposed slope of the earth towards 
the pole, or to the inclination of the earth’s axis It was an 
astronomical or a mathematical term, not associated VMth anv 
idea of physical climate A change of cUma then meant a charge 
of latitude The latter was gradually seen to mean a change in 
itmospheric conditions as well as m length of dav , and dtma thus 
came to have its present meanmg “ Climate ” is the average 
condition of the atmosphere “ W eather ” denotes a single 
occurrence, or event, in the series of conditions which make up 
climate The climate of a place is thus in a sense its average 
weather Climatology is the studv or science of climates 

Relation of Miteorologv and Climatology — Meteorology and 
climatology are interdependent It is impossible to distinguish 
sharply between them In a strict sense, meteorology deals w ith 
the physics of the atmosphere It considers the v arious atmo- 
spheric phenomena individually, and seeks to determine their 
physical causes and relations Its view is largcl> theoretical 
When meteorology {qv) is considered in its broadest meaning, 
climatology is a subdivision of it Climatology is largely 
descriptive It aims at giv mg a clear picture of the interaction 
of the various atmospheric phenomena at any place on the 
earth’s surface Climatology may almost be defined as geographi- 
cal meteorology Its mam object is to be of practical service 
to man Its method of treatment lavs most emphasis on the 
elements which are most important to life Climate and crops, 
climate and industry, climate and health, are subjects of vital 
interest to man 

The Climatic Elements and their Treatment — Climatology has 
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to deal with the same groups of atmospheric conditions as those 
with which meteorology is concerned, viz. temperature (including 
radiation) , mcasturt (incliKhng humidity, precipitation and 
cloudiness) ; wind (includmg storms) , pressure , evaporation, 
and also, but of less importance, the composition and chemical, 
optical and ekctrical phenomena of the atmosphere Ihe 
char ictcnstics of each of these so-called chmatic elements arc stt 
forth n a standard senes of numerical values, based on careful, 
systematic, and long-continued meteorological records, corrected 
and compared by well-knoim methods Various forms of 
graphic presentation are employed to emphasize arid simplify the 
numerical results In Hann’s Handbuch der Klimalologte, vol i , 
will be found a general discussion of the methods of presenting 
the duTerent climatic elements I he most complete guide m the 
numerical, mathematical and graphic treatment of meteoro- 
logical data for climatologieal purposes is Hugo Meyer’s Anlettung 
zur Bearbettung meteerologtscher Beohacktungen fur die Klnnato- 
logie (Berlin, 1891) 

Climate deals first of all with average conditions, but a satis- 
factory presentation of a climate must include more than mere 
averages It must take account, also, of regular and »rregular 
daily, monthly and annual changes, and of the dejiartures, 
mean and extreme, from the average conditions which may 
occur at the same place in the course of time Ihe mean 
minimum and maximum temperatures or rainfalls of a month or 
a season arc important data Further, a determination of the 
frequency of occurrence of a given condition, or of certain 
values of that condition, is important, for periods of a day, 
month or year, as for example the frequency of winds according 
to direc tion or velocity , or of different amounts of cloudiness , 
or of temperature changes of a certain number of degrees , the 
number of days with and without ram or snow m any month, 
or year, or with ram of a certain amount, &.c ihe probabibty 
of occurrence of any condition, as of ram in a certain month , 
or of a temperature of 32°, for example, is also a useful thing to 
know 

Solar Climate — Guimte, in so far as it is controlled solely 
by tiie amount of solar radiation which any place receives by 
reason of its latitude, is called sol or climate bolar < bmate alone 
would prevail if the earth had a homogeneous land surface, and 
if there were no atmosphere. For under tlwsc conditions, 
without air or ocean currents, the distribution of temperature 
at any place would depend solely on the amount of energy 
received from the sun and upon the loss of heat by radiation 
And these two factors would have the same value at all points 
on the same latitude circle 

Ihe relative amounts of insolation received at different 
latitudes and at different times liave been carefully determined 
The values all refer to conditions at the upper limit of the 
earth’s atmosphere, t e without the effect of absorption by 
the atmosphere The accompany mg figure (fig i), after Davis, 
shows the distribution of insolation m both hemispheres at 
different latitudes and at different times m the year 1 lie lati- 
tudes are given at the left margin and the time of year at the right 
margin Ihe values of insolation are shown by the vertical 
distance above tlie plane of the two margins 

At the equator, where tlie day is always twelve hours long, 
there are two maxima of insolation at the equmoxes, when the 
sun is vertical at noon, and two minima at the solstices when 
the sun is farthest off the equator The values do not \ ary much 
through the year because the sun is never very far from the 
zenith, and day and mght are always equal As latitude m- 
creases, the angle of msolation becomes more oblique and the 
intensity decreases, but at the same time the length of day 
rapidly increases during the summer, and towards the pole ^ 
the hemisphere which is having its^summer the gam m insolation 
from the latter cause more than compensates for the loss by ilic 
former The double period of insolation above noted for the 
equator prevails as far as about lat 12° N and S , at lat 15° 
the two maxima have united in one, and the same is true of the 
minima At the pole there is one maximum at the summei 
solstice, and no insolation at all while the sun is below the horizon 
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On the 2sst of June the equator has a day twelve hours long, 
but the sun does not redch the zenith, and the amount of insola- 
tion IS therefore less than at the equinox On the northern 
tropic, however, the sun is vertical at noon, and the day is more 
than twelve hours long Hence die amount of insolation re- 
ceived at this latitude is greater than that received on the equinox 
at the equator From the tropic to the pole the sun stands lower 
and lower at noon, and tlte value of insolation would steadily 
decrease with latitude if it were not for the increase m the length 
of day Gomg polewards from the northern tropic on the 21st 
of June, the value of insolation increases for a time, because, 
although the sun is lower, the number of hours duimg which it 
shines is greater A maximum value is reached at about lat 
43^® N Ihe decreasing altitude of the sun then more dian 
compensates for the increasing length of day, and the value of 
insolation diminishes, a minimum being reached at about lat 
62° Ihcn the rapidly increasing length of day towards, the {lolc 
again brings about an increase in the value of insolation, until 
a maximum is reached at the pole which is greater than the value 
received at the equator at any tmic Ibe length of day is the 
same on the Arctic circle as at the pole itself, but while the altitude 
of the sun \ ants during the da\ on the former, the altitude at 
the pole remains 23 J ’ throughout the 24 hours ihe result is to 



give the pole a maximum On the 21st of June there arc there- 
fore two maxima of insolation, one at lat 43^’’ and one at the 
north pole From lat 43^° N , msolation decreases to zero on 
the Antarctic circle, for sunshine falls more and more oblu]ucl>, 
and the day becomes shorter and shorter Beyond ht 661” S 
the night lasts 24 hours On the 2 ist of December the conditions 
in southern latitudes are similar to those in the northern hemi- 
sphere on the 2ist of June, but the southern latitudes have 
higher values of msolation because the earth is then nearer 
the sun 

At the equinox the days are equal everywhere, but the noon 
sun IS lower and lower with mcreasing latitude m both hemi- 
spheres until the rays are tangent to the earth’s surface at the 
poles (except for the effect of refraction) Therefore, the values 
of insolation dimmish from a maximum at the equator to a 
minimum at both poles 

Ihe effect of the earth’s atmosphere is to weaken the sun’s rays 
Ihe more nearly vertical the sun, the less tlie thickness of 
atmosphere traversed by the rays The values of insolation at 
the earth’s surface, after passage through the atmosphere, have 
been calculated They vary much with the condition of the air 
as to dust, clouds, water vapour, Ac As a rule, even when the 
sky IS clear, about one-half of the solar radiation is lost during the 
day by atmospheric absorption The great weakening of insola- 
tion at the pole, where the sun is very low, is especially noticeable 
Tlie following table (after Angot) shows^ the effect of the earth’s 
atmosphere (co-efficient of transmission o 7) upon the value of 
insolation received at sea-level 
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Viiit 4 SS of Dealy Insolation at the Upper Limit of the Earth's Atmosphere and fact, in the hl{<her latitudes, the former sometimes 
at Sea Level follow the meridians more closely than they do the 

parallels of lititude Hence il has been suggested 
that the zoms be limited b} isotherms rather than 
by parallels of latitiuh , and that a closer upproai h 
be thus made to the actual conditions of (lirnatc 
Supan ' (see fig 2) has suggested limiting the hot 
belt, whie h corresponds to, but is slightly greater 
than, the old tornd zone, bv the two mean 
The following table gives, according tor W Zertker, the relativ e I annual isotherms of — a temperature which appioximately 
thickness of the atmosphere at different altitudes of the sun, and toineides with the jxdar limit of the trade-wands and with the 
also the amount of transmitted insolation — 1 polar limit of palms ihe hot Ixlt widens somewhat user the 
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Physical Climate — ihe distribution of insolation explains 
many of the large facts of temperature distnbution, for example, 
the decrease of temperature from equator to poles , the double 
maximum of temperature on and near the equator , the increas- 
ing seasonal contrasts with increasing latitude, &c But the 
regular distribution of solar climate between equator and poles 
which would exist on a homogeneous earth, whereby similar 
londitions prevail along each latitude circle, is very much 
modified by the unequal distribution of lind and water, by 
differeni es of altitude , by air and ocean currents, by \ ary ing 
conditions of doudincss, and so on Hence the dimatcs met 
with along the same latitude cirdi arc no longer alike Solar 
climate is grir th modified b) atmospheric conditions and by the 
surface features of the earth Ihe uniform arrangement of 
solar climitic belts, arr ingcd latitudmall) , is mterfered with, and 
what is known as physical climate results According to the 
dominant control we have sol.ir, continental and marine, and 
mountain climatis Tn the first-named, latitude is the essential , 
m the second and third the influeiite of land or watei , in the 
fourth, the effect of altitude 

ClasstficaUun of the Zones by Latitude Circles — It is customary 
to classify dim lies roughly into certain broad belts These are 
the dimatic zones The five zones with which we are most 
familiar ire the so-called torrid, the two tcmperite, and the two 
frigid zones Ihe torrid, or better, the tropical zone, nimmg it 
bv its bound.uics, n limited on the north and south by the two 
tropics of Cancer and Capricorn, the equator dividing the zone 
into two equal p,irts Ihe temperate zones arc limited towards 
the equator bv the tropics, and towards the poles by the Arctic 
ind Antarctic circles 1 he two polar zones arc caps eov ering both 
polar rigions, and bounded on the side towards the equ itor by 
the Arctic and Antarctic circles 

These five zones are dassifii d on purely astronomical grounds 
rhey arc really zones of solar climate Hie tropical zone lias the 
least annii il variation of insolation It has the maximum annual 
amount of insolation Its annual range of temperature is very 
slight It IS the summer zone Beyond the tropics tlie contrasts 
between the seasons rapidly become more marked The polar 
zones have the greatest variation in insolation between summer 
and wmte r Fhc) also hav e the minimum amount of insolation 
for the whole year They may well be called the winter zones, 
for their summer is so short and cool that the heat is insufficient 
for most forms of vegetation, especially for trees The temperate 
zones are intermediate between the tropical and the polar m the 
matter of annual amount and of annual variation of insolation 
Temperate conditions do not characterize these zones as a whole 
riLy are rather the seasonal belts of the world 

Temperature Zones — Tne classification of the zones on the basis 
of the distribution of sunshine serves v ery well for purpose's of 
simple description, but a glance at any isothcimal chart shows 
that the isotherms do not coincide with the latitude lines In 


I continents, chiefly l->ec uisc of the niobiht) of the o(c in water*-, 
I whereby there is a tendency towards an equalization of the 
temperature between equator and poles in the oceans, while the 
stable lands acquire a temiierature suitable to their own latitude 
Furthermore, ihe unsymmeirie al distribution of land m tlu low 
latitudes of the northern and southern hemispheres results in an 
unsymmetrical position of the hot belt with reference to Uie 
equator, the beltcxlcnchng farther north than south of the equator 
The polar limits of the temperate zones are fixed by tlie isotherm 
of 50® for the warmest month Summer heat i* more important for 
vegetation than winter cold, and where the warmest month has a 
tempciature below :;o", ((reals and forest trees do not grow, and 
man has to adjust himself to the ikcuIi ir tlim ilie conditions m a 
very special wa) Ihe two polar caps aie not s}mnietrical as 
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regards the latitudes which thej occupv The presence of 
extended land mosses m the liigh northern liUtudcs uirrics the 
temperature of 50® in the warmest month farther poleward there 
than is the ease m the eorrcspouding latitudes occupied b\ the 
oceans of the southern hemisphere, which warm less casilv and 
are constantly in motion Hence the southern cold cap, which 
has its ecjuatorial limits at about lat 50° S , is of mucli greater 
extent than the northern polar cap The northern temperate 
belt, in which the great land areas he, is much broader than the 
southern, espceiall> over the continents These temperature 
zones tmpliasize the natural conditions of climate more th in is 
the case in an) subdiv ision by latitude circles, and tliev bear a 
fairly close rcsemblanie to the old zonal classification of the 
Greeks 

Classification of ihe Zones by Mind Brils — Ihe heat zones 
liowever, emphasize the temperature to the exclusion of such 

* A Supan, Grtmdxuge der phystsihen Lrdkunde Leipzisr, iSgft), 
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important elements as wind and rainfall So distinctive are the 
largti climatic features of the great wind belts of the world, 
that a classification of climates according to wind systems has 
been suggested ^ \s the ram-belts of the world are closely 
associated with these wind systems, a classification of the zones 
by winds also emphasizes the conditions of rainfall In such a 
scheme the tropical zone is bounded on the north and south 
by the margins of the trade-wind belts, and is therefore larger 
til m the classic torrid zone This trade-wind zone is somewhat 
wider on the eastern side of the oceans, and properly includes 
within Its limits the equable manne climates of the eastern 
margins of the ocean basins, even as far north as latitude 30° 
or 35° Most of the eastern coasts of China and of the United 
States are thus left in the more rigorous and more variable 
conditions of the north temperate zone Through the middle 
of the tiadc-wmd zone extends the sub-equatorial belt. With 
Its migrating calms, rams and monsoons On the polar margms 
of the trade-wind zone he the sub-tropical belts, of alternating 
trades and westerlies The temperate zones embrace the 
latitudes of the stormy westerly winds, having on their equator- 
ward margms the subtropical belts, and being somewhat narrower 
than the classic temperate zones Towards the poles there is 
no obvious limit to the temperate zones, for the prevailing 
westerlies extend beyond the polar circles These circles may, 
however, serve fairly well as boundaries, because of their import- 
ance from the point of view of insolation The polar zones 
in the wind cUtssilication, therefore, remain just as m the older 
scheme 

Need of a Classification of Climates — A broad division of the 
earth’s surface into zones is necessary as a first step m any 
systematic study of climate, but it is not satisfactory when a 
more detailed discussion is undertaken Ihe reaction of the 
physical features of the earth’s surface upon the atmosphere 
toinplicates the climatic conditions found in each of the zones, 
and makes further subdivision desirable The usual method is 
to separate the continental (near sea-level) and the manne An 
extreme variety of the continental is the desert ^ a modified 
form, the littoral , while altitude is so important a control that 
mountain and plateau climates arc always grouped by themselves 

Marine or Oceanic Climate — Land and water differ greatly 
in their behaviour regarding absorption and radiation The 
former warms and cools readily, and to a considerable degree , 
the latter, slowly and but little 1 he slow changes m tempera- 
ture of the ocean waters involve a retardation in the times of 
occurrence of the maxima and minima, and a marine climate, 
therefore, has a cool spring and a warm autumn, the seasonal 
changes being but slight C haracteristic, also, of marine climates 
Is a prevailingly higher relative humiditv, a larger amount of 
cloudiness, and a heavier rainfall than is found over continental 
interiors All of these features have their explanation m the 
abundant evaporation from the ocean surfaces In the middle 
latitudes the oceans have distinctly rainy winters, while over 
the continental interiors the colder months have a minimum 
of precipitation Ocean air is cleaner and purer than land air, 
and IS generally in more active motion 

Continental Climate — Continental climate is severe The 
annual temperature ranges increase, as a whole, with increasing 
distance from the oceans The coldest and warmest months 
are usually January and July, the times of maximum and 
minimum temperatures being less retarded than m the case of 
marine climates The greater seasonal contrasts m temperature 
over the continents than over the oceans are furthered by the 
less cloudiness over the former Diurnal and annual changes 
of nearly all the elements of climate arc greater over continents 
than over oceans , and this holds true of irregular as well as 
of regulat variations Fig 3 illustrates the annual march of 
temperature in marine and continental climates Bagdad, m 
Asia Minor (Bd ), and Funchal on the island of Madeira (M ) 
are representative continental and marine stations for a low 
latitude Nerchinsk in eastern Siberia (N ) and Valentia in 
south-western Ireland (V ) are good examples of continental 
‘ W M Davis, Elementary Meteorology (Bo<iton, 1 8g4), pp 334335 


and marine climates of higher latitudes in the northern hemi- 
sphere The data for these and the following curves were taken 
from Hann’s Lehrbuch der Meleorologie (1901) 

Owing to the distance from the chief source of supply of 
water vapour — the oceans — the air over the larger land areas 
is naturally drier and dustier than that over the oceans Yet 
even in the and continental interiors in summer the absolute 
vapour content is surprisingly large, and in the hottest months 
the percentages of relative humidity may reach 20 % or 30 % 
At the low temperatures which prevail in the winter of the higher 
latitudes the absolute humidity is very low, but, owing to the 
cold, the air is often damp Cloudiness, as a rule, decreases 
inland, and with this lower relative humidity, more abundant 
sunshine and higher temperature, the evaporating power of a 
continental climate is much greater than that of the more humid, 
cloudier and cooler jfMAMJJASONOJ 


marine climate 
Both amount and 
frequency of rainfall, 
as a rule, decrease 
inland, but the con- 
ditions are very 
largely controlled b\ 
local topography 
and bv the prevail- 
ing winds Winds 
a\ erage somewhat 
lower in velocity, 
and calms arc more 
frequent, over con- 
tinents than over 
oceans The seasonal 
changes of pressure 
over the fornicr give 
rise to s^ stems of 
inflowing and out- 
flowing, so - called 
continental, winds, 
sometimes so well 
developed as to be- 
come true monsoons 
The extreme tem- 
perature changes 
which occur over the 
continents arc the 
more easily borne 
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because of the dry- Fig 3 — Annual March of Air Temperature 
ness of the air , be- Influence of Land and M ater (After Angot ) 
cause the minimum 5 ?*. V* Valentia 

temperatures of Bd, Bagdad N, Nerchinsk 

winter occur when there is little or no wind, and liecausc 
during the warmer hours of the summer there is the most air- 
movement 

Desert Climate — An extreme type of continental climate 
IS found in deserts Desert air is notably free from micro- 
organisms The large diurnal temperature ranges of inland 
regions, which are most marked where there is little or no 
vegetation, give rise to active convectional currents during 
the warmer hours of the day Hence high winds are common 
by day, while the nights are apt to be calm and relatively cool 
rravelling by day is unpleasant under such conditions Diurnal 
cumulus clouds, often absent because of the excessive dryness 
of the air, are replaced by clouds of blowing dust and sand 
Many geological phenomena, and special physiographic types 
of varied kinds, are associated with the peculiar conditions of 
desert climate The excessive diurnal ranges of temperature 
cause rocks to split and break up Wmd-dnven sand erodes 
and polishes the rocks When the senarate fragments become 
small enough they, m their turn, are transported by the winds 
and further eroded by friction during their journey Curious 
conditions of drainage result from the deficiency in rainfall 
Rivers “ wither ” awav, or end m sinks or brackish lakes 
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Desert plants protect themselves against the attacks of animals 
by means of thorns, and against evaporation by means of hard 
surfaces and by a diminished leaf surface Ihe life of man in 
the desert is likewise strikingly controlled by the climatic 
peculiarities of strong sunshine, of heat, and of dust 

Coast or Littoral Climate — Between the pure marine and the 
pure continental types the coasts furnish almost every grade of 
transition Prevailing winds are here important controls When 
these blow from the ocean, the climates are marine in character, 
but when they are off-shore, a somewhat modified type of con- 
tinental climate prevails, even up to the immediate sea-coast 
Hence the former have a smalh r range of temperature, their 
summers are more moderate and their winters milder , extreme 
temperatures are rare , the air is damp, and there is much cloud 
All these marine fcatuies dimmish with increasing distance 
from the ocean, especially when there are mountain ranges near 
the coa''t In the tropics, windward coasts are usually well 
supplied with rainfill, and the temperatures ire modihed bv 
sea breezes Leeward coasts in the tradc-wmd belts offci 
special conditions Here the deserts often reach the sea, as on 
the western coasts of South America, Africa and Australn 
Cold ocean currents, with prevailing winds along-shoie rather 
than on-shore, are here hostile to rainfall, although the lower 
air IS often damp, and fog and cloud arc not uncommon 

Monsoon Climate — h xceptions to the general rule of rainier 
cistern coasts in trade-winil latitudes are found in the monsoon 
regions, as in India, for example, where the western coast of 
the peninsula is abundantly witcrid by the wet south-west 
monsoon As monsoons often sweep over Urge districts, not 
only coast but interior, a separate group of monsoon climates 
IS desirable In India there are really three seasons — one cold, 
during the winter monsoon , one hot, m the transition season , 
and one wet, during the summer monsoon I ittle precipitation 
ocruis in winter, and that chiefly in the northern provinces 
In low latitudes, monsoon and non-monsoon dim lies differ but 
little, for summer monsoons and regular trade-winds may both 
give rams, and wind direction has slight effect upon temperature. 
The winter monsoon is off shore and the summer monsoon 
on-shore under t> pical conditions, as m India But exceptional 
cases are found where the opposite is true In higher latitudes 
the seasonal changes of the winds, although not truly monsoonal, 
involv e differences m temperature and m other climatic elements 
1 he only well-developed monsoons on the coast of the continents 
of higher latitude s are those of eastern Asia These are off-shore 
during the winter, giving dry, clear and cold weather, while 
the on-shore movement in summer gives C( ol, damp and cloudy 
V eather 

Mountain and Plateau Climate — Both bv rc ison of their 
at tual height and bet ause of thcr obstructive effects, mount ims 
iiifluence climate similarly m all the zones Mountains as con- 
tiasted with lowlands are eharaetenzetl bv a decrease in pressure, 
temperature and absolute humulity , an increased intensity of 
in olation and radiation , usuall) a greater frequency of and 
up to a certain altitude more, precipitation At an altitmlc of 
16,000 ft , more or less, pressure is reduced to about one-half 
of Its sia-levcl value The highest human habitations ire found 
under these conditions On high mountains and plateaus the 
pressure is lower m winter than in summer, owing to tlie fact 
that the atmosphere is compressed to lower levels in the winter 
and is expanded upwards m summer 

The intensity of insolation and of radiation both increase 
aloft m the cleaner, purer, drier and thinner air of mountain 
climates The great intensity of the sun’s ravs attracts the 
attention of mountain-climbers at great altitudes The vertical 
decrease of temperature, which is also much affected by local 
conditions, is especially rapid during the warmer months and 
hours , mountains are then cooler than lowlands Ihe inversions 
of temperature characteristic of the colder months, and of the 
night, give mountains the advantage of a higher temperature 
then — a fact of importance in connexion with the use of mountains 
as winter resorts At such times the cold air flows down the 
mountain sides and collects m the valleys below, being replaced 
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by warmer air aloft Hence diurnal and annual ranges of 
temperature on the mountain tops of middle and higher latitudes 
are lessened, and the climate in this respect resembles a marine 
condition The times of occurrence of the maximum and 
minimum temperature are also much influenced by local condi- 
tions Elevated enclosed valleys, with strong sunshine, often 
resemble continental conditions of 1 irgc temperature range, and 
plateaus, as compared with mountains at the same altituck, 
lia^'^e relativ'ely higher temperatures and larger temperature 
ranges Altitude tempers the heat of the low latitudes High 
mountain peaks, even on the equator, can remain sno\v-( overed 
all the year round 

No general liw governs the variations of rclitive humidity 
with altitude, but on the mountains of Europe the winter is 
the driest se ison, and the summer the dampest \t well-exposed 
stations there is a rapid inereasc m tin vapour content soon after 
noon, cspcciilly m summer The s imc Ij true of cloudiness, 
which is often gic itcr on mount uns th m it lower levels, and is 
usually at a maximum in summer, while the opposite is tnu 
of the lowlands in the temper ite latitudes One of the great 
advantages of the higher Alpine v alkvs m winter is thtir small 
amount of cloud This, combined with tin ir low wind vclocitv 
and strong insolation, makes them desirable winter health resorts 
I ititude, altitude, topography and winds arc the clctei mining 
Motors in controlling the cloudiness on mountains In the rut 
often drv, air of mountains and plateaus evaporation is rapid, 
the skin clries and cracks and thirst is imrtased 

Rainfall iisuillv imreasts with increasing altitude up to a 
certain point, bcyc/nd which, owing to the loss of w iter vapour, 
this increase stops Ihe zone of maximum rimfall averages 
about 6000 to 7000 ft in altitude, more or less, in intermediate 
latitudes, being lower m winter and higher m summer Mountains 
usually have a rainy and a drier side the contri-t bctwicn tin 
two is greatest when a prevailing d imp wind crosses the moun- 
tain, or when one slope faces se aw ird and the other landward 
Mountains often provoke rainfall and local ‘ islands, or 
better, ‘ lakes, of heav ler precipitation result 

Mountains resemble marine climates in having higher wind 
velocities than continental lowlands Mountain summits have 
a nocturnal maximum of wind vclocitv while plateaus usuallv 
have a diurnal maximum Mount uns both modify the general, 
and give rise to local winds Among the latter the well-known 
mountain and vallcv winds are often of considerable hvgienu 
importance m their control of the diurnal period of humiditv 
cloudiness and ramfdl, the ascending wind of divtimc tending 
to give clouds and ram aloft, while the opposite conditions 
prevail at night 

S «/>«;; f Chmatte Piovinees — Ihe broad classification of 
climates into the three gcniral groups of marine, continental 
and mountain, w'lth the subordinate divisions of desert, littoral 
and monsoon, is convenient for purposes of summari/mg the 
interaction of the climatic elements under the controls of land, 
water and altitude But in anv detailed studv some scheme 
of classihe atiem is needed in which similar climates in different 
parts of the world are grouped together, and in which their 
geographic distribution icccives parlieular consideration \n 
almeist infinite number of classifications might be proposed 
or we mav take as the basis of subdivision cither the special 
conditions of one climatic element, or similar conditions of a 
combination of two or more elements Or we miv take a 
bot inieal or a zoological basis Of the v irious dassifie itions 
which have be^-n suggested, that of Supan gives a very rational 
simple anel satisfactory si he me of giouping In this scheme 
there are thirty-five so-i alli d climatic prov inees ^ It emphasizes 
the essentials of each climate, and serves to impress these 
essentials upon the mind by means of acomjiact well-considcred 
verbal summary m the case of each province described 
Obviously, no classification of climates which is at all complete 
can approach the simplicity of the ordinary classification of 
the zones 

’ V Supan, Grundzuge der ph^st^rhen Lrdkunde (3rd ed , Lfipwx, 
1903), pp 21 1 214 \lso Atlas of Mfteorologv, PI i 
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The Charactensitcs of the Tornd Zone 

General Climate and Weather — 1 he domin int charactcnstic 
of the tornd zone is tlic simplicity and uniformity of its climatic 
features The tropics lidc the proverbial uncertainty and 
changeableness of the weather of higher latitudes Weather and 
climate are essentially synonymous terms Periodic phenomena, 
depending upon the daily and annud march of the sun, arc 
dominant Non-penodic weather changes arewholly subordina^ t 
111 spcrnl regions only, and at special seasons, is the regular 
sequence of weather temporarily interrupted by an occasional 
tropical cyclone 'IIk^c (} clones, although comparatively in- 
freciuent, arc notible features of the climate of the areas m 
which tiny occur, generally bunging ^cry heuy rains The 
devast xtion produced by one of these storms often affects the 
economic condition of the people m the district of its ociurrencc 
for many )iurs 

Temf^(ratitrc — The memr tcmperiture is high, and \ery 
uniform over the whole zone 1 here is little variation during the 
year The mean annual isotherm of 68® is a rational limit at the 
polar margins of the zone, and the mean annual isotherm of 8o® 
encloses the greater poi tinn of the land areas as well as much of 
the tropical oceans Ihc wannest latitude cnclc for the \ car is 
not the eipiitor, but latitude lo® N ihc highest me in mnual 
Lemper itures, shown by the isotherm of 85°, are in ( tntr il Africa, 
m InJii, the north of Australia and Central Amcrici, but with 
the e\ccpti<)n of the first, these areas arc small The tempera- 
tures average highest where tl>ere is little rim In Jure, July 
and August there are Luge districts m the south of Asia and 
north of \fnc\ with temperatures oxer 90® 

Over nearly all of the zone the mean annual range of tempera- 
ture IS less than 10®, and over much of it, especially on the oci <ins, 
It IS ’ess than 5° cn lu ar the margins of the zone the ranges 
arc less than as at ( alcutti, Hong-Kong, Rio de Janeiro and , 
Khartum The mem daily range is usu illy larger than the mean | 
annual It h is been well said that “ night is the winter of the 
tropics ” Over an area covering parts of the Pacific and Indian 
Ocems from Arabia to the Caroline Islands and from Zanzibar to 
New Guinea, as well as on the Guiana coast, the minimum 
temper Itures do not normally fill below 68® lowards the 
margins of the zone, however, the minima on the continents fall to 
or even below 32® Maxima of 115® and even over 120® occur 
over the deserts of noithern Africa A district where the mean 
maxima exieed 113® extends from the western Sihara to north- ! 
western Indi i, and over Central Australi i Near the equator the 
maxima are therefore not as high as those m many so-called 
“temperate” climates The tropical oceans show remark ibl> 
small varutions m temperature Ihe “Challenger ’ results on 
the equator showed a doily range of hardly o 7° m the surface 
water temperature, and P G Schott determined the annual 
range as 4 1° on the equator, 4 3° at latitude 10°, and 6 5° at 
latitude 20° 

The Seasons — In a true tropical climate the seasons are not 
classified according to temperature, but depend on rainfall and the 
prevailing winds The life of animals and plants in the tropics, 
and of man himself, is regulated v cry 1 irgely, m some cases almost 
wholly, by rainfall Although the tropical rainy season is 
ch iractensticallv associated with a vertical sun, that season is not 
nccessanly the hottest time of the >car It often goes by the 
name of winter for this reason fowanls the margins of the zone, 
with increasing annual ranges of temperature, seasons in the 
cxtra-tropical sense gradually appear 

PliViiologttal KDects of Heat and Humidity — Tropical heat is 
associated with high relative humidity exi ept over deserts and in 
dry seasons The air is therefore muggy and oppressive The 
high temperatures are disagreeable and hard to bear The 
“ hot-house air ” has an enervating effect Ivnergetic physical 
and mental action are often difficult or even impossible The 
tome effect of a cold winter is 1 icking The most humid districts 
m the tropics are the least disirable for persons from higher 
latitudes , the driest are the healthiest The most energetic 
natives are tlic desert-dwellers The monotonously enervating 
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heat of the humid tropics makes man sensitive to slight tempcr.i- 
tnre changes ihe intensity of direct insolation, as well as of 
radiation from the earth’s surface, may produce heat prostration 
and sunstroke “ Beware of the sun ” is a good rule m the 
tropu s 

Pressure — The uniforn temperature distribution m the 
tropics involves uniform pressure distribution Pressure 
gradients are weak ihe annual fli rtuations are slight, even on 
the continents The diurnal variation of the barometer is so 
regular and so marked that, as von Humboldt said, the timi of 
d ly can be told within bout twenty minutes if the reading of the 
barometer be known 

Ik inds and Rainfall Along the barometric equator, vvheie the 
pressure gradients are weakest, is the equatorial belt of cilms, 
vanable winds and rams— the doldrums This belt okcis 
exceptionally favourable conditions for abundant riiin’'ell, and is 
one of the rainiest r6gions of the woild, averaging proliably about 
100 in Plcrc the sky is prevailingly cloudy , the an i-^ hot and 
opprcs‘'ive, heavy showers and thunderstorms ire frequent, 
chicdy in the afternoon and evening Here are the dense tropu al 
forests of the Amazon and of eriuatorial Africa This belt of 
calms ind rams shifts north and south of the equator after the 
sun In striking contrast arc the easterly trade winds, blowing 
betvvien the tropical high pressure belts and the cquetoruil belt 
of low pressure Of great legularity, and contributing 1 ugely to 
the uniformity of tropical dimates, the ti adi s hive long lieen 
favourite sailing routes because of the steadiness of the wind, the 
infrequency of storms, the brightness of the skies and the fresh- 
mss of the air The ti.idts are subject to m uiy variations 
Iheir northern and southern margins shift north and south after 
the sun , at certain seasons they are interrupted, often over wide 
areas mar their cquatorwird margins, by the migrating belt of 
equatorial nuns and by monsoons , near lands they are often 
iiiterfired witli bv kind .ind sta breezes , in certain regions they 
are invaded by violent eyclome storms ihe tiadcs, excipt 
where they blow on to windward roasts or over mountains, are 
drying winds They cause the deserts of northern Africa and of 
the adjaient portions of Asia , of Australia, South Africa and 
southern South America Ihe monsoons on the southern and 
eastern coasts of Asia arc the best-known winds of thtir class 
In the northern summer the south-west monsoon, warm and 
sultry, blows over the latitudes from about 10® N to and beyond 
the northern tropic, between Afuca and the Plulippines, giving 
rains over India, the I ast Indian archipelago and the eastern 
coasts of China In winter, the north-cast nioiisoon, the normal 
cold-season outflow from Asia combined with the north-cast 
trade, and generilly cool and dry, covers the same district, 
extending as far north as latitude 30° Crossing the equator, 
these winds leach northern Australia and the western islands of 
the South Pacific as a north-west rainy monsoon, while this 
region in the opposite season has the normal south-east trade 
Other monsoons are found m the Gulf of Guinea and m equatorial 
Africa Wherever they occur, they control the seasonal chan^ ■> 

Tropu al rains are in the mam summer rains, coming when the 
normal trade gives way to the equatorial belt of rams, oi whi n the 
summer monsoon sets in There are, however, many cases of a 
rainy season when the sun is low, especially on windward coasts 
in the tradts Tropical rams come usually in the form of heavy 
downpours and with a well-marked diurnal period, the maximum 
varying with the locality between noon and midnight Loral 
influences are, however, very inportant, and in many places 
night raanfall maxima are found 

land and Sea Breezes — Ihe sea breeze is an important 
climatic feature on many tropical coasts With its regular 
occurrence, and its cool, clean air, it serves to make many 
districts habitable for white settlers, and has deservt dly won the 
n ime of “ the doctor ’ On not a few coasts, the sea bree/e is a 
true prevailing wmd ihe location of dwellings is often deter- 
mined by the exposure of a site to the sea breeze, 

2 hunderstorms — Local thunderstorms are frequent in the 
humid portions of the tropics They have a marked diurnal 
periodicity, find their best opportuiuty in the equatorial belt 
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of weak pressure gradients and high temperature, and arc 
commonly associated with the rainv season, being most common 
at the beginning and end of the regular rams In many pi ices 
thunderstorms occur daily throughout their season, with txtri- 
ordiniry regularity and great intensity 

Cloudiness — Taken as a whole, the tropics are not favouicd 
with such clear skies as is often supposed Cloudiness varies 
about as does the rainfall I he maximum is in the cquatori il 
belt of calms and rains, where the skv is always inoie or less 
cloudy Ihe minimum is m the tridc lititudes, where fair skie 
as <i whole prevail Ihe equatorial cloud belt moves north and 
south after the sun Wholly elear days arc very rare m thi 
tropics generally, especidly near the ecjuator, and during the 
rainy season heavy clouds usually eover the sky \ wholly 
overcast, dull days, such as are common in the winter of tlic 
temperate zone, occur frecjuently only on tropic al coasts in the 
vicinity of cold ocean currents, as on the coast of I’eiu and on 
parts of the wi st coast of Afr ea 

Intensity of Skydight and Twilight — The light from tropical 
skies by day is tr\ mg, and the intense insolation, together with 
the reflec tinn from the ground, increases the general dazzling 
glare urdir a tropical sun Dunng much of the time smoke 
from forest and pr urie fires (in thi dry season), dust (m d( sort ), 
and water- vapour give the sky a pale whitish ippcarance In 
the heart of the truk-wind belts at set the skv is of a deeper 
blue Twilight within the tropics is shorter than in higher 
1 ititudes, l)ut the coming on of night is less sudden than is gener- 
ally assumed 

Climatic Subdivisions — Ihc rational basis for a classification 
of the larger i hmatic provinces of the torrid zone is found in the 
general wind systems, and in their control over rainfall Follow- 
ing this scheme there ire (r) the cquatoiial belt , (j) the trade- 
wind belts, (3) the monsoon Ivlts In each of these sub 
divisions there are modifications due to marine and continental 
influences In genei il, both seasonal and diurnal phenomen.i 
are more marked m continental interiors than on the oceans, 
islands and wind vard coists Purther the effect of altitude 
Is so important thit another group should be added to include 
(4) mountain climates 

I The Equatorial JhJt ithm a few digrees of the equator, 
and when not interfered witli by other controls, the annual curve 

of temperature h is 
two maxima follow- 
ing the two zenithal 
positions of the sun, 
and two minima at 
about the time of 
the solstices I his 
equatorial type of 
annual mirrh of 
temperature is illus- 
trated in the three 
curves for the interior 
of Afru a, FaLav la 
and Jaluit (fig 4) 
The greatest range is 
shown in the curve 
for the interior of 
\frica , the cur\ e for 
Jkatavia illustrates in- 
sular conditions with 
less range, and the oceanic type for Jaluit, Marshall Islands, 
gives the least range 1 his double maximum is not a univers il 
phenomenon, there being m inv cases where but a single maximum 
occurs 

As the belt of rams swings back and forth across the equator 
after the sun, there should be two rainy seasons with the sun 
vertical, and two dry seasons when the sun is farthest from the 
zenith, and while the trades blow These conditions prevail on 
the equator, and as far north and south of the equator (about 
10^-12°) as sufficient time elapses between the two zenithal 
positions of the sun for the two ramy seasons to be distinguished 



Fig 4 — Annual march of tt mporaturt, 
upiitorial type \(rica, mtenor, B, 

Bit IV 11, J, Jaluit, Mai ill ill Iblands 
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from one another 1 11 this belt, under normal conditions, there is 
tncreforc no dry season of any consider able duration I he double 
ramy season is clearly seen in equatorial Africa and in parts of 
equatorial South America Ihe maxima 1 ig somewh it b( hind 
the vertical sun, coming m Ap’^il and \ov(moer, ">nd ire i n- 
symmetrically developed, the fust m ixunum being the print ip d 
one Ihc mnima are also unsymmetru ally developed, and t ^ 
so-called “ dry seasons ’ arc seldom wholly raink ss This r unf dl 
Upe with double maxima and minima has been called the 
equatorial ty{K, and is illustrated in tne following curves fir 
Sol th Africa and Quito (hg The monlhlv rainf I'ls an gi\ cn 
m thousandths of the 
annual mean Ihe looonsr 
mean annual rainfall 250 j- 
at Quito is 42 12 in 
fhese double r^ my and 
dry seasons are easiK 
modified bv other eoii- 
clitions, os by the mon- 
soons of the Indo- 
\ustralian area so 
th it th( re is no rigid 
belt of equatorial rams 
extending around 
the world In South 
Amenta, cast of the 
Andes, the distinction 
between ramy ind dry 
( isons is oltcn much 
confused Inthisetpii 
tonal belt the cloudi- 
ness is high through- 
out the year, averaging 
7 to 8, with a n 1 1- 
iivcly small annual 
period lhecur*cfol 
lowing, E (hg 6), is 
f iirly ty pical, but the 
annual period vanes 
gre itlv under local 
controls 

\t greater tlLstantcs 
from the equator than 
about 10° or 12° the 
sun is still vtrtK il 
twice a year within 
the tropics, but the 
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I u 5 \imual maieh of r unf ill m the 
tiopies 

S \ South \friea M Mi \ieo 

Q Quito H Hilo 

S P, bho Paulo I’D PortDirwm 


interval between these two dues is so short that th. two rainy 
s( asons merge into one, in summer, and there is ilso hut one drv 
season, m winter Ihis is tlie so-ealled tropical type of r unf ill, 
and IS found where the tiade belts are encroaclied upon bv llac 
cquatoiial rams dunng the migration of these rams into each 
hemisphere It is illustiated m the i un cs for Sao Paulo, Brazil 
and for the citv of 
Mexico (fig 5) The 
mean annual rainfall it 
Sao Paulo is '14 13 in 
and at Mexuo 22 qq in 
The districts of tiopic.il 
rains of this tvpc he 
along the cquatoiial 
margins of the torrid 
zone, outside of the 1 ili- 
tudes of the equatorial 
tv pe of r unf ill I lie 
ramv season becomes 
shorter with incieis.ng distance from the equator Tlu weather 
of the opposite seasons is stronglv contrasted Ihe single 
dry season lasts longer than either drv season m the equatorial 
belt, reaching eight months in tvpicil easels, with the wet 
season listinjz four months Ihe lowlands often ht«nme dry 
and parched during the long ciiv trade-wind season (winter) 
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and vegetation withers awa>, while grass and flowers grow 
in great abundance and all life takes on new activity during 
the time when the equatorial rainy belt with its calms, 
\ariable winds and heavy rains is over them (summer) The 
Sudan lies between the Sahara and the equatorial forests of 
Africa It receives rams, and its vegetation grows actively, 
wh(n the doldrum belt is north of the equator (May-August) 
Hut when the trades blow (December-March) the ground is 
parched and dusty The Venezuelan llanos have a dry season 
in the northern winter, when the trade blows The rams come 
in May-October Ihe canipos of Brazil, south of the equator, 
have their rams m October \pnl, and are ilry the remainder of 

the year The NiU 
(00® overflow results 
from the rainfall on 
the mountains of 
Abyssimi during 
the northward mi- 
gration of the belt 
of equatorial rams 
The so-called 
tropical type of 
temper iture varia- 
tion, w ith one maxi- 
mum and one mini- 
mum, Is illustrated 
in the accompany- 
ing curves for Wadi 
80® Halfi, in upper 
Fgypt, Alice 
Springs, Australi i , 
Nagpur, India, 
Honolulu, Hawaii, 
ind Jamestown, St 
Helena (fig 7) The 
700 of the rainy 

season IS often 
shown m a dis- 
placement of the 
time of maximum 
temperature to an 
earlier month than 
the usual one 
60® 2 Trade - H ind 

Bdts — The trade 
belts near sea-level 
are characterized by 
fair weather, steady 
vv mds, infrequent 
light rams or even 
500 in almost complete 
absence of ram, 
uic very regular, al- 
tropicil typi W, Wadi H ilf i A, Alice though slight 

annual and diurnai 
’ ranges of tempera- 

ture, and a constancy and regularity of weather The climate of 
the ocean areas m the trade-wind belts is indeed the simplest and 
most equable m the world, the greitest extremes over these 
oceans being found to leeward of the larger lands On the 
lowlands swept over by the trides, lieyond the polar limits 
of the equatorial ram belt (roughly between lats 20® and 30^"), 
ai( most of the great deserts of the world These deserts extencl 
directly to the water’s edge on the leeward western coasts of 
Australia, South Africa and South America 
The ranges and extremes of temperature are much greater 
over the continental interiors than over the oceans of the tradc- 
Wind belts Minima of 32® or less occur during clear, quiet 
nights, and daily ranges of over 50® are common The mid- 
summer mean temperature rises above 90®, with noon maxima 
of no® or more m the non-cloucly, dr\ air of a desert day The 
day s, with high, dry winds, carrying dust and sand, with extreme 
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heat, accentuated by the absence of vegetation, are disagreeable, 
but the calmer nights, with active radiation under clear skies, 
are much more comfortable Ihe nocturnal temperatures are 
even not seldom too low for comfort m the cooler season, 
when thin sheets of ice may form 

While the trades are drying winds as long as they blow strongly 
over the oceans, or over lowlands, they readily become rainy 
if they are cooled by ascent ov er a mountain or highland Hence 
the windward (eastern) sides of mountains or bold c oasts in the 
trade-wind belts are well watered, while the leeward sides, or 
interiors, are dry Mountainous islands in the tiadcs, like the 
Hawaiian islands, many of the East and West Indies, the 
Philippines, Borneo, Ceylon, Madagascar, 1 eneriffe, Ac , show 
marked differences of this sort The eastern coasts of Guiana, 
Central America, south-eastern Brazil, south-eastern Africa, 
and eastern Australia are well watered, while the interiors arc 
dry The eastern highland of Australia constitutes a more 
< ffet tiv e barrier than that m South Africa , hence the Australian 
interior has a more extended desert South America m the 
south-east trade belt is not well enclosed on the east, and the 
most and portion is an interior district close to the eastern base 
of the Andes where the land is low Even fai inland the Andes 
agiin provoke precipitation lalong their eastern base, and the 
11 irrow Patific coastal strip, to leeward of the Andes, is a verv 
pronounced desert from neai the equator to about lat 30° S 1 he 
cold ocean waters, with prevailing southerly (dryung) winds 
alongshore, are addition il factors causing this aridity Highlands 
in the trade belts arc then fore moist on tluir windward slopes, 
and become o ises of luxuriant plant grow th while close it h ind, 
on the leeward sides, dry su annas or deserts may be found 
I he damp, rainy and forested windward side of ( eritral America 
was from the earliest davs of Euiopean occupation lift to the 
nitives, while the centre of civilization was naturally csUblishcd 
on the more open and sunny south-western side 

Ihe rainfall assoiiated with the conditions just described is 
known as the trade type 1 hese rams hav c a maximum m w inter, 
when the trades are most active In cases where the trade 
blows steadily thioughout the year agiinst mountains or bold 
(oasts, as on the Atlantic (oast of ( cntral Amcrua, there is no 
real dry season Jhe curve for Hilo (mean annual rainfill 
' 145 24 m ) on the windward side of the Hawaiian Islands, shows 
tv pieal conditions (see fig 5) The ti ide type of rainfall is often 
much complicated by the combination with it of the tiopnal 
type and of the monsoon t>pe In thi M day archipelago there 
are also complications of equatorial and trade rams , likewise 
in the West Indies 

3 Monsoon Belts — In a typical monsoon region the rains 
follow the vertical sun, and therefore have a simple annual 
period much like that of the tropical type above dpsenbed 
Ihis monsoon type of rainfall is well illustrated in the curve 
for Port Darwin (mean annual rainfall 62 72 in), m Austiahx 
(see fig 5) Ihis summer monsoon lamfall results from th( 
inflow of a body of warm, moist air from the sea upon a land 
area , thi re is a consequent retardation of the v c lo( itv of the air 
currents, as the result of friction, and an ascent of the air, the 
rainfill being partieularly hcavv where the winds have to climb 
over high lands In IiuJia, the precipitation is heaviest it the 
head of the Bay of Bengal (where (herrapunji, at the height 
of 4455 ft in the Khasi Hills, has a mean annual rainfall of 
between 400 and 500 in ), along the southern base of the Hima- 
kivas (60 to 160 in ), on the bold western coast of the peninsul i 
(80 to 120 in and over), and on the mountains of Burma 
(up to 160 in ) In the ram-shadow of the Western Ghats, the 
Deeian often suffers from drought and famine unless the monsoon 
rams are abundant and well distributed Ihe prevailing direc- 
tion of the rainy monsoon wind m India is south-west , on the 
Pacific coast of Asia, it is south-east 'Ihis monsoon district 
is very large, including the Indian Ocean, Arabian Sea, Bay 
of Bengal, and adjoining continental areas , the Pacific coast 
of China, the Yellow and Japan seas, and numerous islands 
from Borneo to Sakhalin on the north and to the I adrone 
Islands on the east A typical temperature curve for a monsoon 
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district IS that for Nagpur, in the Indian Dectan (fig 7), and a 
typical monsoon cloudiness curve is given in fig 6, the maximum 
(oming near the time of the vertical sun, in the rainv season, 
and the minimum in the dry season 

In the Australian monsoon region, which reaches across 
New (juinea and the Sunda Islands, and west of Australia, in 
the Indian Ocean, over latitudes 0-10° S , the monsoon rams 
come with north-west winds in the period between November 
and March or A.pril 

The general rule that eastern coasts in the tropics are the 
rainiest finds exceptions in the case of the rainy western coasts 
in India and other districts with similar monsoon rams On the 
coast of the Gulf of (lUinea, for example, there is a small rainy 
monsoon area clurmg the summer , heavy rams fall on the 
seaward slopes of the Cameroon Mountains Goree, lat 15° N , 
on the coast of Senegambia, gives a fine example of a rainy 
(summer) and a dry (winter) monsoon Numerous combinations 
of equatorial, trade and monsoon rainfalls are found, often 
erecting great complexity Tht islands of the Fast Indian arthi- 
pelago furnish marv examples of such curious compluations 
4 Mountain Climate —In the torrid zone altitude is chiefly 
important because of its effect m tempering the heat of the 
lowlands, especially at night If tropical mountains are high 
enough, they carry snow xll the ) ear round, eyen on the equator | 
ind the zones of vegetation may range from the densest tropical 
forest at their base to the snow on their summits 1 he highlands 
ind mountains within the tropics arc thus often sharply con- 
trasted with tht lowlands, and offer more agreeable and more 
healthy conditions for white settlement 1 hey are thus often 
sought by residtnts from colder latitudes as the most attractive 
resorts In Indu, the hill stations are crowded during the hot 
months by ciyilian and militarv officials The climate of man) 
tropictl plateaus and mountains has the rtputition of being a 
‘ perpetual spring ’ Ihus on the interior plateau of the tropical 
Cordilleras of South America, and on the plateaus of tropical 
\fric\, the he it is tempered by the iltitude, while the lowlands 
and coasts arc ycry hot The rainfall on tropical mountains and 
highlands oftc n differs considerably in amount from that on the 
lowlands, ind other feitures common to mountain climates the 
world oyer are also noted 

The C haraiUristics of the Tempeiati Zones 
General —As a whole, the “ temperate zones are temperate 
only m that their mean temper itures and their phv siological 
effects are intermediate between those of the tropics and those 
of the polar zones \ marked eh ingeableness of the weather 
IS a striking characteristic of these zones Apparentl) irrcguUr 
and haphazard, these continual weather changes, although they 
are essentially non-ptriodic, ne\ertheless run through a fairly 
systematic scries Climate and weather are by no means 
synonymous oyer most of the extra- tropical latitudes 

Temperature — The mean annual temperatures at the margins 
of the north temperate zone differ by more than 70" I he 
ranges between the mean temperatures of hottest and coldest 
months reach 120“ at their maximum in north eastern Siberia, 
md Ho^ in North Americi \ January mean of -60° and a 
July mean of 05°, and maxima of over 120° and minima of 
c)o°, occur in the same zone Such great ranges characterize 
the extreme land climates Under the influence of the oceans, 
the windward coists hue much smaller ranges Ihc annual 
ranges in middle ancl higher latitudes exceed the diurnal, the 
eonclitions of much of the torrid zone thus being exactly reversed 
Over much of the oceans of the temperate zones the annual 
range is less than 10° In the south temperate zone there are 
no extreme ranges, the maxima, slightly over ^0°, being ne.ir 
the m irgm of the zone in the interior of South \menc i, South 
Africa and Australia In these same localities the diurnal 
ranges rival those of the north temperate zone 

dhe north-eastern Atlantic and north-western Europe are 
about 35° too warm for their latitude in January, while north- 
eastern Siberia is 30'’ too cold The lands north of Hudson 
Bay are 25° too cold, and the waters of the Alaskan Bay 20° too 
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[ warm In July, and m the southern hemisphere, the anomalies 
are small The lands which are the centre of civilization in 
Europe average too warm for their latitudes I he diurnal 
variability of temperature is greater m the north temperate 
zone than elsewhere in the world, and the same month mav differ 
greatly m its charac Ur in different )ears Ihe annual tempera- 
ture curve has one maximum and one minimum In the 
continental type the times of maximum and minimum are about 
one month behind the dates of miximum and minimum insola- 
tion In the marine tvpe the retardation mv) amount to nearlv 
two months toasts and isltnds have a tendency to a cool 
spring and warm autumn , continents, to similar temper iturc s 
in both spring and fall 

Presmre and Winds — The prevailing winds are the ‘ wester 
lies,” which arc much less regular than the trides Ihey varv 
greatlv in velocitv in different regions and in different seasons, 
and an stronger in winter than in summer Ihey are much 
interfered with, especiallv in the higher northern latitudes, by 
seasonal changes of temperature ind pressure over the continents, 
whereby the latte r c st iblish more or less suci cssfullv , i svstem 
of oblicjuely outflowing winds in winter and of oblique Iv inflowing 
winds in summer In summer when the lands have low pressure, 
the northern oceans are dominated bv great oval areas of high 
pressure, with outflowing spiial eddies, while m winter, when 
the northern lancls have high pressure, the northern portions 
of the oceans develop cv clonic systems of inflowing winds over 
their warm waters All these greit continental md oceanic 
systems of spiralling winds are import int climatic controls 

Ihc westerlies ire iKo much confused and interrupted by 
storms, whence their desigrution c^f stormv uederhes ‘•o 
common arc such interruptions tint the prev iiling westerly 
wind direction is often difficult to discern without careful 
observation Cve Ionic storms arc most numeious and best 
developed in winter Although greath interfered with near 
sea-lcvel bv continent d changes of pressure by cv clonic and 
\ntic VC Ionic whirls, and bv loc vl ine(|Uilities of the surface, the 
eastward movement of the itmosphcre remains veiv constant 
aloft The south temperate zone being chicflv v\ iter, the 
westerlies arc but little disturbed there bv continental (fleets 
Between latitudes 40° and 60*^ S the ” brave west winds blow 
with a constanev and velocity found in the northein hemisphere 
only on the oceans, and then m i modified form Storms, 
frequent and severe, characterize these southern hemisphere 
westerlies, and easterly wind directions are temporarilv noted 
during their passage Voy iges to the west around Cape Horn 
against head gales, and m cold wet w either, ire much dreaded 
South of Africa and Australia, also, the westerlies are rem irkably 
steidy and strong ihe winter in these latitudes is stormier 
than the summer, but the seasonal differcnec is less than north 
of the equator 

Rainfall — Rainfall is fairly abundant over the oceans and 
also over a considerable part of the lands (30-80 in and more) 
It comes chicflv in connexion with the usual cv clonic storms, or 
in thunderstorms bo grcit arc the differences, geographic 
and periodic, m rainfall produeed by differences in temperature, 
topography, cyclonic conditions, Ac , that onlv the most general 
rules can be laid down The eciuatorward margin of the tem- 
perate zone rains is clearK defined on the west coasts, at the 
points vs here the coast deserts arc replaced bv belts of light or 
moderate rainfall Bold west coasts on the polir side of lat 
40 arc V ery rainv (100 in and more a v < ar in the most 1 iv ourablt 
situations) Ihe hearts of the continents far from the sea, and 
especially when well enclosed by mountains, or when blown over 
by cool ocean winds which warm while crossing the land have 
light rainfall (less than 10-20 in ) b ist c oasts arc wetter th m 
inferiors but drier thin west coists M inter is the season of 
maximum rainfall over oceans, islands and west coasts for the 
westerlies are then most aciiv e, cy clonic storms are most numer- 
ous and best dev eloped, and the cold lands chill the inflowing 
damp air At this season, however, the low temperatures, hmh 
pressures, and tendency to outflowing winds over the continents 
are unfavourable to rainfall, and the interior land arc is as a rule 
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then have their minimum The warmer months bring the 
maximum rainfall over the continents Conditions are then 
favourable for inflowing damp winds from the adjacent oceans , 
there is the best opportunity for convection , thunder-showers 
readily develop on the hot afternoons the capacitv of the air 
for water vapour is greatest The marine type of rainfall, with 
a winter maximum, extends in over the ^vestern borders of the 
continents, and is also found in the winter rainfall of the sub- 
tropical belts Rainfalls are heaviest along the tracks of most 
fiequent cyclonic storms 

hor continental stations the typical daily march of rainfall 
shows a chief maximum in the afternoon, and a secondary 
maximum in the nigliL or early morning Ihe chief minimum 
comes between 10 A M and 2 p m Coast station* generally have 
a night maximum and a minimum between 10 t m and 4PM 

Humidity and Cloudiness — S A Arrhenius gives the mean 
eloudincss for different latitudes as fol'ows — 

70° N I 60“ j 50^^ j 40'’ j 30° j 20° I 10“ Ecj j 10° j 

59 I 01 I 48 1 40 I 4^ 1 4 « 50 5 « I ■>? , 

The higher latitudes of the tempeiatc zones thus have a mean 
cloudiness which equals and even exceeds that of the equatorial 
belt The amounts are greater over the oceans and coasts than 
inland The belts of minimum cloudiness are at about lat 30® 
N and S Over the continental interiors the cloudiest season 
IS summer, hut the amount is never verj large Otherwise, 
winter is ginerally ♦he cloudiest season and with a fairly high 
mean annual amount 

Ihe absolute humidity as a whole decreases as the temperature 
falls Ihe relativ e humidity averages 90 %, more or less, over the 
oceans, and is high under the clouds and ram of cyclonic storms, 
hut depends, on land, upon the wind direction, winds from an 
ocean or from a lower latitude being damper, and those from a 
continent or from a colder latitude being drier 

Seasons — Seasons in the temperate zones arc classified 
according to temperature, not, as in the tropics, bv rainfall 
Ihe four seasons arc important characteristics, osptdally of the 
middle latitudes of the north temperate zone Towards the 
equatorial margins of the zones the difference m temperature 
between summer and winter becomes smaller, and the transition 
seasons weaken and even disappear At the polar margins the 
change from winter to summer, and vice versa, is so sudden that 
there also the transition seasons disappear 

These seasonal changes arc of the greattst importance in the 
life of man The monotonous heat of the tropics and the con- 
tinued cold of the polar zones art both di pressing Iheir 
tendency is to operate against man’s highest development 
The sc isonal changes of the temperate zones stimulate man to 
activity I hey develop him, physic ilK and mentally They 
encourage higher c i v ili/ation A cold, stormy w inter necessitates 
forethought in the preparation during the summer of clothing, 
food ind she Iter Development must result from such conditions 
In the w'arm, moist tropics life is too easv in the cold pol u 
/ones It IS too hard Near the poles, the growing season is too 
short, in the moist tropics it is so long that there is little 
inducement to labour at any special time Ihe regularitv, 
and the need, of outdoor work during a part of tie vear are 
important factors in the development of man in the temperate 
zones 

Weather — An extreme changeableness of the weather, dejjcnd- 
mg on the succession of cyclones and anticv clones, is another 
characteristic For most of the year, and most of the zone, 
settled weather is unknown The changes are most rapid in the 
northern portion of the north temperate zone, especially on the 
continents, where the cyclones travel fastest The nature of 
these changes depends on the degree of development, the velocity 
of progression, the track, and other conditions of the disturbance 
which produces them The particular weather types resulting 
from this control give the climates their distinctive character 

The types vary with the season and with the geographical 
position They result from a combination, more or less irregular. 


of periodic diurnal elements, under the regular control of the 
sun, and of non-periodic cyclonic and anticyclonic eltments In 
summer, on land, when the cyclonic elemt nt is weakest and the 
solar control is the stiongcst, the dominant types are associated 
with the regular changes from day to night Daytime cumulus 
clouds, diurnal variation m wind velocity , afternoon thunder- 
storms, with considerable regularity, characterize the warmest 
months over the continents and present an analogy with tropical 
conditions Cv clonic and anticyclonic spells of hotter or cooler, 
rainy or dry, weather, with varymg winds differing in the 
temperatures and the moisture which they bring, serve to break 
the regularity of the diurnal ty pes In winter the non-periodu , 
ey clonic control is strongest 1 he irregular changes frorti clear to 
cloudy from warmer to colder, from dry air to snow or ram, 
extend over large areas, and show little diurnal control Spring 
and fall a»'e transition seasons, and have transition weather types 

Ihe south temperate zone oceans have a constancy of non- 

, — I I I , periodic cyclonic weather change s 

20° I 30 I 40° { 50^ j 60’’ S I through the year which is only 

8 I ^<5 I I (yf, I j faintly imitated over the oceans 

— ' — I ' I of the northern hemisphere 

j Winter types differ little from summer The diurnal control is 
■ never very strong Stormv weathei prevails throughout the year, 
although the weather changes are more frequent and stionger in 
the colder months 

Climatic Subdivisions — There are fundamental differenct s 
between the north and south temperate zones 1 he latter zone is 
sufficuntly individual to be given a place by itself I he marginal 
sub-tropical belts must also be considered as a separate group by 
themselves The north temperate zone as a whole includes large 
areas of land, stretching over many degrees of latitude, as well 
as of water Hence it embraces so remarkable a diversity of 
climates that no single district can be taken as typical of the 
whole The simplest and most rational scheme for a classifica- 
tion of these climates is based on the fundamental (htfercnces 
which depend upon land and water, upon the prevailing winds 
and upon altitude Thus there are the ocean areas and the land 
areas The latter are then subdivided into western (windward) 
and eastern (leeward) coasts, and interiors Mountain climates 
remain as a separate group 

South '1 emperate Zone — Because of the large ocean surface, the 
whole meteorological regime in the south temperate zone is more 
uniform than in the northern Ihe south temperate zone may 
properly be called “ temperate ” Its temperature changes are 
smill , its prevailing winds arc stronger ind steadier than m the 
northern hemisphere its seasons are more uniform , its wcathei 
1* prevailingly stormier, more rlungeable, and more under 
cyTlonic control The uniformity of the climatic conditions 
over the far southern oceans is monotonously unattractive 1 he 
continental areas are small and develop to a limited degree onl\ 
the more marked sca'^onal and diurnal chinges which are 
characteristic of lands in general I lie summers are less stormy 
than the waiters, but even the summer temperatures are not 
high Such an area as that of New Zealand, w ith its mild climate 
and fairly regular rams, is really at the margins of the zone, and 
has much more favourable conditions than the islands farther 
south Ihese islands, in the heart of this zone, hive dull, cheer- 
less and inhospitable climates Ihe zone enjovs a good reputa- 
tion for hcalthfulness, which fact has been asc nbed chiefly to 
the strong and active air movement, the relatively drier air 
than in corresponding nortnern latitude‘-, and the cool summers 
It must be remembered, also, that the lands are mostly in the 
sub-tropical belt, which possesses peculiar climatic advantages, 
as will be seen 

Sub-tropical Belts Mediterranean Climates — At the tropical 
margins of the temperate zones are the so-called sub-tropical 
belts Their rainfall r6gime is alternately that of the westerlies 
and of the trades They ate thus associated, now with the 
temperate and now with the torrid zones In winter the 
equatorward migration of the great pressure and wind systems 
brings these latitudes under the control of the westerlies, whose 
frequent irregular storms give a moderate winter precipitation 
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These winter rams are not steady and continuous, hut are stp ir- 
attd by spells of fine sunny weather The amounts vary greatly ’ 
In summer, when the trades are extended polewards bv the out- 
flowing equatorward winds on the eastern side of the oct in 
anticyclones, mild, dry and nearly continuous fair weather 
prevails, with general northerly winds 

Ihc sub-tropudl belts of winter rains and dry summers arc 
not \ erv clearly defined 1 hey are mainly limited to the western 
coasts of the continents, and to the islands off these coasts in 
latitudes between about 28° and 40° Ihe sub-tropical belt 
IS exceptionally wide in the old world, and reaches far inland 
there, embracing the countries bordering on the Mediterranean 
m southern Furope and northern Afru i, and then extending 
eastward across the Dalinati in ( oast and the southern part of 
the Balkan peninsula into Syiii, Mesopotamii, Arab.a noith 
of the tropic, Persia and the adjacent lands Ihe f ict th it the 
Mediterranean countries are so generally 1 icluded h is led to 
the use of the name “ Mediterranean climate ” Owing to the 
gri at irregularity of topograph) and outline, the Mcditerraiu an 
province embriccs many varieties of climate, but the dominint 
characteristics are the mild timpcraturcs, except on the higher 
elevations, and the sub-tropic il rains 
On the west coasts of the two Americas the sub-tropical 
Ixlt of winter runs is clearly seen in California and m northern 
( hile, on the west of the co ist mountain ranges Between the 
region which has rain throughout the year freim the storm) 
westerlies, and the districts which are permancntl) and under 
the trades, there is an indefinite belt over which rains fall in 
winter In southern Africa, which is controlled b\ the high 
pressure aieas of the South Atlantic and south Indian oceans, 
the south-western c.oasUl belt has winter rams, dee re vsmg to the 
north, while the east coast and adjoining interior h i\e summer 
rams, from the south-east ti ide Southern Australia is climatic - 
ally similar to South Africa In sunmier the trades give rainfall 
on the eastern coast, decreasing ml and In e/inter the westerhc s 
give moderate rams, chiefly on the south-western eoest 

The sub-tropical climates follow the trojncal high pressure 
halt-) acro>s the oceans, but they do noi, letain Ihcir distmetne 
character far inland from the west coasts of the continents 
(except in the Meditcirancan case), ror on the east coists On 
the latter, summer monsoons and the occurrence of general 
summer rams interfere, as in eastern Asia and in Idoridi 

Strictly wmtei rams are tvpie il of the coasts and islands of 
this belt The more continental areas h i\e a tendency to spiing 
and autumn rams Ihc rani) and clr\ st isons are most m irked 
at the eejuatorw ird inirgins of the belt With inci ising 
latitude, the run is moie evenly distiibuted through the veir, 
the summer becoming more and more 1 ainv until, m the con- 
tinent il intcriois of 
the higher latitueles, 
the summer becomes 
the sCtison of m ixi- 
mum nmfall Ihe 
monthlv distribution 
of ramfill m two sub- 
tropical regions is 
shown in the iceom- 
pinMng eurves foi 
^lalta and forW estern 
Australia (lig 8) In 
Alexandria the di\ 
se ason 1 ists ne 11 h 
eight months, in 
Palestine, from six to seven months, in Gieece, about four 
months The sub-tropical rams are peculiarly well develoixd 
on the eastern coast of the Atlantic Ocean 

The winter rams which migrate equatorward are separated 
by the Sahara from the equatorial rams which migrate poleward 
An unusually extended migration of either of these ram belts 
may bring them close together, leaving but a small part, if any, 

^ Approximately I isbon has 28 60 m Madrid, 16 50 , Algiers, 
28 15 Nict, 33 00 Rome, 2<j yo Ragusa, 63 90 
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of the intervening desert actually rainless 1 he Arabian desert 
occupies a somewhat similar position I arge variations m the 
annual rainfall may be expected towards the eq 1 atonal margins 
of the sub-tropical belts 

The main features of the sub tropical rains east of the Atlantic 
I ire repeated on the Pacific coasts of the two Americas In 
North America the rainfall decreases from Alaska, Washington 
"nd northern Oregon southwards to lower ( ihfnmia, and the 
length of the summer dr) season mcrca.scs At San Diego, six 
months (May-Oetober) have each less than 5 ^'0 of the annual 
precipitation, and four of these h i\ e i /o T he southern ex- 
tremity of Chile, from about 1 ititude 38° S southward, his htav) 
r unfall throughout the veir from the westerlies, vnih a winter 
maximum Northern Chile is persistently drv Between these 
two there are winter rains and drv summers Neither Afru a 
nor Australia extends far enough south to show the elifierent 
members of this system well New Zealand is almost wholl) in 
the prevailing westerly belt Northern India is unujue m 
liaving summer monsoon rams and also winter rains, the latter 
from we ik c)tl<mic 
storms which corre- 1^0*^ 
spond with the sub- 
tropie:al winter rams 

From the position _ 
of the sub- tropical 
belts to leeward 
of the oceans, and 
at the equatorial 80 ° 
margins of the 
temperate /ones, 

It follows that their 
temperatures arc not 
extreme Further, 
the protection 
iPfordcd b) moun- 
tain ranges, as b\ 
the Alps m Lurope 
and the Sierra Ne- 
vada in the I niteel 
btates, Is an import- 
ant factor m keep- 
ing out extremis of 
winter cold Ihc 4(P 
annual march and 
langcs of Umptra- 
lure depend upon \ 1 
position with refer- 
ence to continintal or mu me mflucnces ihis is sten m 
the accompan)mg data and curves for Bagdad, Cordoba 
( \rgcntm i), Bciniuda and Auckl ind (fig 9) Ihc Alcditerrane an 
basin is jvirtieul uh favoured m winter, not onlv m llie jirotei tion 
against cold aiforcied bv the mountains hut also m the hi' li 
temperature of the sc i itself The southern Mpmc vallevs 
and the Riviera are v\ill situited, having good proti i tion ard a 
southirn exposuic The col 1 < st month usuall) his a n i in 
temperature well above Mean mmmaum temperatures 

of about, and somewhit below, frec/ing occur in the nortlurn 
pirtion of the distrii t, ind m the mure continent il localities 
minima a good tie il lower h u i been ohserv ed Mean m aximi ni 
timocrituus of about 93” oiiur m northnn Ital) and of still 
hightr dtgries m the southern portions '^unuwhat simiLir 
conditions obtain m the sub tropical distriet of North America 
Lnder the lontrol of passing cv clonic storm an is, hot or cold 
winds, whuh often owe some of their spttiil characteristiei> 
to the topogiaphv bring into the sub-tropiral belts, from highir 
or lower latitudes, unseasonably high or low temperatures 
These winds have been given special names (mist’-il, sirocco, 
bora, &.C ) 

Ihese belts are among the least cloudv districts in the world 
Ihe accompanving curve, giving an average for ten stations, 
shows the small annuil amount of cloud, the winter maximum 
and the marked summer minimum, m a tvpieal sub tropical 



Tic 8 — Annual March of Rainfall Sub 
tropical T>pc W A, Westtrn Australia 
M, Malta 
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climate (fig lo) The winter rains do not bring continuously 
overcast skies, and a summer month with a mean cloudiness 
^ of lo % IS not excep- 
tional m the drier parts 

1 of the sub-tropics 
7 With prevailing fair 
6 skies, even tempera- 
^ tures, and moderate rain- 
3 fall,thesub-tropicalbelts 

2 possess manv climatic 
I, advantages which fit 

them for health resorts 
The long list of well- 
known resorts on the 
Mediterranean coast, 


Fic lo - \miual Afarch of ( loudmtss 
111 a Sub trojac-il C lini itc (Lasttin Medi 
terranem) 


and tilt shorter list for California, bear witness to this fact 
North 1 emperafe Zone licst Coaits — Marine climatic types 
\ic earned by the pret .tiling westcrliis on to the western coasts 
of the continents, giving them mild winters and cool summers, 
abundant ramf.xll, and a high degree of doudiness and relative 
humidity North-western Furope is particularly favoured 
because of the lemtrk.ibl) high temperatures of thi North 
\tl intic Ocean January means of 40° to 50° m the British 
Isles and on the northern hrtnch coast occur in the same latitudes 
as those of 0° and 10° in the fxr interior of Asia In July means 
of 60“ to 70® m the former contrast with 70° to 80° in the latter 
districts 1 he conditions are somewhat similar in North Ament i 
Along the wt stern coasts of North \mcrici and of Europe the 
mean annu il ranges irt under 2:;° — .actually no greater than 
some of those within the tropn s Irregular cyclonic temperature 
( hanges are, liowev er, marked m the temperate zone, while absent 
in the tropics The curves for the Scillv Ish s and for Ihorshav n 
haroc Tsl.vnds, illustrate the insular t>pe of temperature on the 
west coists (tig it) The anmul march of rainfall with the 
marked maximum m the f.all and winter which is characteristic 
of the marine legime, is illustrated in the (ur\e for north-western 
h urope (lig 12) On the northern Pac ific coast of North America 
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the clistributron 
similar, and m the 
southern hemisphere 
the western coast, 
of southern South 
America, Tasmania 
and New Zealand 
show the same type 
i he cloudiness and 
relative humidit> 
average high on wes- 
tern coasts, with the 
maximum in the 
colder season 

The west coasts 
therefore, including 
the important cli- 
matic prov incc of 
Tif 12 — Annual March of Itainfnll [cm western Furope and 
l^ritc /one turupc \ ^^e coast provinces of 

Noithcin Vs a \ V Atlant c coast of ,, *7 xt t 

North Vmei ca N VV L, North west Europe north-western North 

America, New Zea- 

I.ind .ind southern ( hile, have as a whole mild winters, equable 
temjTieratures, small ranges and abundant rainfall, fairly well 
distributed through the vear I he summers are relatively cool 
C onttnental Intertors —\he er|uablc climate of the western 
coasts ehinges, gradually or suddenly, into the more extreme 

chmat< s of the interiors In F urope where no high mountain 

ranges intervene the transition is gradual .and broad stretches 
of country have the benefits of tht tempering influence of the 

Fig II — Annual March of romperaturc for '^^clccted Stations m 
the Icmpcrate Zonis 

's I Scill> Ishs S, Simip vlatmsk Sa, Sakhalin 

i’ Prague K Kiakta T, Thorshavn 

C Charkow B, Blagov y cslichensk A, Yakutsk 
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Atlantic In North America the change is abrupt, and comes, 
on crossing the lofty western mountain barrier The curves m 
fig II illustrate well the gradually increasing continentality of 
the climate with increasing distance inland in Eurasia 

The continental interiors of the north temperate zone have 
the greatest extremes in the world Towards the Arctic circle 
the winters are extremely severe, and January mean temperatures 
of - 10° and - 20° occur over considerable areas At the cold 
pole of north-eastern Siberia a January mean of - 60° is found 
Mean minimum temperatures of -40° occur m the area from 
eastern Russia, over Siberia and down to about latitude 50° N 
Ostr no small part td Siberia minimum temperatures below 
- 70° may be looked for cv( ry winter Thorshavn and Yakutsk 
aie excellent examples of the temperature differences along the 
same latitude line (see fig ii) 1 he winter in this interior region 
IS dominated by a marked high pressure The weather is pre- 
vailing!) clear and calm The ground is frozen all the ) ear round 
below a slight dcptli o\tr wide areas The extremely low 
temperatures are most trying when the steppes are swept by icy 
storm winds {burau, pJirga), carrving loose snow, and often 
resulting m loss of life In the North American interior the winter 
cold IS somewhat less severe North American winter weather in 
middle latitudes is often interrupted by cyclones, which, under 
the steep poleward temperature gradient then prevailing, cause 
frecjiunt, maikcd and sudden changes in wind direction and 
temperature over the central and eastern United States Cold 
w l^Ls and warm waAes arc common, and blizzards resemble the 
bill ui 01 purgT, of Russia end Silicrn. \\ ith cold northeiK 
winds, temperatures lielow freezing are carrii d f ir south towards 
the tropu 

ihc laniniv mean temperatures in the southern portions of 
the eontimntal interiors a\crage about sO° or 60° Jn summei 
the nurtlicrn continent il intciiors arc warm, with July means 
of 60° and therealioiits lluse temperatures are not much 
higher th in those on the west co ists, but as the northern mteiior 
winters tre miuh colder than those on the coasts, the interior 
nnges are vci\ large Mean maximum temperatures of 8()° 
occur b(\ond the Arctic circle in north-eastern bilicru, and 
bevond latitude 60° in North America In spite of the extreme 
wintir (old, agricultuic extends remarkably far north in these 
legions, because of the w irm, though short, summers, with 
favourable lamfall distribution The summer heat is sufficient 
to thaw the upper suifacc of the frozen ground, and vegetation 
prospeis fni its short season At this time great stretches of Hat 
suifice become swamps The southern interiors have torrid 
heat in summer, temperatures of over qo° bung recorded in the 
south-western United States and m southern Asia In these 
districts the diurnal ranges of temperature are very large, often 
exceeding to°, and the mean maxima exceed 110° 

Jhe winter m iximum rainfall of the west coasts becomes a 
summer maximum in the interiors The change is gradual in 
Europe, as was the change m temperature, but more sudden in 
North America Ihe curves for central Europe and for northern 
Asia illustrate these continental summer nuns (see fig 12) The 
summer maximum becomes more marked with the increasing 
continental character of the climate Ihcie is also a well- 
marked decrease m the amount of raiiifill inland In western 
Europe the laintall averages 20 to 30 in with much larger 
amounts (rciching 80-100 in and even more) on thi bold west 
coasts as in the British Isles and Scandinavia, where the moist 
Atlanta winds are defli ct<al upwards and also locallv on moun- 
tain ranges, as on the Alps There are small rainfalls (below 
20 in ) in eastern .Scandinavia and on the Iberian peninsula 
Eastern Europe has generally less than 20 in , western biberia 
about 15 in ,and eastern Siberia about 10 in In the southern part 
of the great overgrown continent of Asia an extended region 
of steppes and deserts, too far from the sea to rccciv'e sufheient 
precipitation, shut in, furthermore, bv mountains, controlled 
in summer bv drving northerly winds, receives less than 10 in 
a y ear, and in places less than 5 m In this interior district of 
\sia population is inevitably small and suffers undei a condition 
of hopeless aridity 
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The North American interior has more favourable rainfall con- 
ditions than \sia, because the former continent is not overgrown 
Ihe heavy rainfalls on the western slopes of the Pacific coast 
mountains correspond, in a general way, with those on the west 
coast of Europe, although they are heavier (over 100 in at a 
maximum) Ihc close proximity of the mountains to the Pacifu , 
however, involves a much more rapid dt crease of rainfall inlaacl 
than IS the case in Europe, as mav be seen bv comparing the 
isohyetal lines ^ in the two cases A considerable interior region 
is left with deficient rainfall fless than 10 in ) m the south-west 
The eastern portion of the continent is frcclv open to the Atl intic 
and the Gulf of Mexico, so that moist ey clonic winds have access, 
and rainfalls of over 20 in are found cv trywhere cast of the looth 
meridian These conditions arc much more favourable thin 
those in eastern Asia dhe greater part of the mteiior of \orth 
America has the usual warm-season rains In the interior basin 
between the Rocky and Sierra Nevada mountains, the higlier 
plateaus and mountains receive much more rain than the desert 
lowlands Forests grow on the higher t U v ations while irrigation 
is neeessaiy for igricultuic on the lowlands Ihc 1 unfall here 
comes largely from thunderstorms 

In South America the niirow Pacific slope li is he iv v 1 unf ill 
(over 80 in ) Last of the Andes the plains ire drv (mostlv less 
than 10 in ) ihc southern part of the continent is verv narrow, 
and is open to the eist, as well as more open to the west owing 
to the (leereasing height of the mountains Hence the rainfall 
increases somewhat to the south, eoining in eonnexion with 
passing cv clones I as- 
inania and New Zealand 
have most run on their 
western slopes 

In i tvpical conti- 
nental climate the 
winter, except for 1 idia- 
tion fogs, IS verv clear 
and the summer the 
cloudiest season as is 
well shown in the ae- 
companving curve for 
eastern \si i ( \, fig i 
In a more moderate continental climate sue h is that of central 
h urope (E, fig 13), and much of the I nited Stales the winter is 
the cloudiest season In the first case the mean cloudiness is 
small m the second there is a good deal of cloud ill the v car 
round 

hoit Coiiiti — ihe prevailing winds earn the continental 
climates of the interiors off over the eastern coasts of the 
temperate zone lands, and even for some distance on to the 
adjacent oceans The c.ast coasts therefore have continental 
climates, with modifications resulting from the pre since of the 
oceans to leeward, and are nccessarilv separated from the west 
coasts, with which thev' have little m common On the west 
coasts of the north temperate lands the isotherms are far apart 
On the east coasts thev are crowded together The east coasts 
share with the interiors large annual and cv clonic ranges of 
temperature \ glance at the isothermal mips of the world will 
show at once how favoured, because of its position to leeward of 
the warm North Atlantic waters, is western Europe as comp ired 
with eastern North Xinciica V similar contrast, less marked is 
seen in c istcrn Vsi i ind western North \mcrica In eastern ^sll 
there is some protection bv the coast mount uns sgainst the 
extreme cold of the interior, but m North •Xmciica there is no 
such barrier, and severe cold winds sweep across the Atlantic 
coast states, even far to the south Owing to the prevailing 
offshore winds, the oceans to leew ird h ive relativclv little effect 

As alreadv noted the rainfall increases from the interiors 
towards the east coasts In North \mcrica the distribution 
through the year is verv uniform, with some tendency to i 
summer maximum, as in the interior (N A, fig 12) 

In cistern \sia the winters arc rclativ civ drv and clear under 

> j e lines dtawn on a map to conmet all places havme; in equal 
rainfall 


.^JFMAMJJASONOJ 

'0 r'T — I — I I -T — ^ ^ — I — r I T - 








i-i 

R 

! . ^ 





p 

H 

p 

§ 

a 

r — 1 1 

— ' 

3 




p 

g 

— 



p 










I — 

ZI 






3 

a 


R 

a 

1 1 

a 



Tic 1 y — ■ynnu iiafarch of Cloud m ss 
limpiiate 7on( s L, (entril 1 mope 
\ I isti in \si I M, mount nil 




523 CLIMATE AND CLIMATOLOGY 

the influence of the cold offshore monsoon, and the summers found above eternally frozen ground Direct insolation is very 
are warm and rainy Rainfalls of 40 in are found on the east effective in high latitudes Where the exposure is favourable, 
coasts of Korea, Kamchatka and Japan, while in North America, snow melts in the sun when the temperature of the air in the 
which 1? more open, they reach farther inland Japan, although shade is far below freezing 

occupying an insular position, has a modified continental rather Arctic and antarctic zones differ a good deal in the distribution 
than a marine climate The winter monsoon, after crossing the and arrangement of land and water around and m them The 
water, gn es abundant rain on the western coast, while the winter southern zone is surrounded by a wide belt of open sea , the 
IS relatn ely dry on the lee of the mountains, on the east Japan northern, by land areas The northern is therefore much 
has smaller temperature ranges than the mainland affected by the conditions of adjacent continental masses 

Mountain Climates —The mountain climates of the temperate Nevertheless, the general characteristics are apparently much the 
zone have the usual characteristics which are associated with same over both, so far as is now known, the antarctic differing 
altitude every wheie If the altitude is sufficiently great, the from the arctic chiefly in having colder summers and in the 
decreased temperature gives mountains a polar climate, with the regularity of its pressure and winds Both zones have the lowest 
difference that the summers arc relatively cool while the winters mean annual temperatures m their respective hemispheres, and 
are mild owing to inversions of temjjerature m anticyclonic hence may properly be called the cold zones 
weather Hence the annual ranges are smaller than over lemperature — At the solstices the two poles receive the 

lowlands At such times of inversion the mountain-tops often largest amounts of insolation which any part of the earth’s 

appear as local areas of higher temperature in a general region of surface ever receives It would seem, therefore, tiuit the 
colder air over the valleys and lowlands The increased intensity temperatures at the poles should then be the highest m the 
of insolation aloft is an important factor in giving certain world, but as a matter of fact thev are nearly or quite the lowest 
mountain resorts their deserved popularity m winter (e g Davos Temperatures do not follow insolation in this case because much 
and Mcran) Ot Meran it has been well said that from Decemiver of the latter never reaches the earth’s surface , because most of 
to March the nights are winter, but the days are mild spring I he the energy which does reach the surface is expended in melting 
diurnal ascending iir currents of summer usually give mountains the snow and ice of the polar areas , and because the water areas 
their maximum cloudmess and highest relative humidity m the are large, and the duration of insolation is short 
warmer months, while winter is the drier and clearer season A set of monthlv isothermal charts of th( north polar area, 
This IS shown m curve M, fig The clouds of winter are low, based on all availalde observations, has been prepared bv 
those of summer arc higher Hence the annual march of cloudi- 11 Mohn and published in the volume on Meteorology of the 
ness on mountains is usually the opposite of that on lowlands Nansen expedition In the winter months there arc thicc cold 
j L n I y jioles, in Siberia, in Greenland and at the pole itself In January 

CharactensHcs of the Polar Lones mean temperatures at tlicse three cold poles arc - j()°, - 40° 

Gtneral — The temperate zones merge into the polar zones at ind -40° respectively The Siberian cold pole becomes a 
the \rctic and Antarctic circles, or, if tempi r iture be used as the maximum of temperature during the summei, but the Greenland 
basis of classific ition, at the isotherms of for the warmest and polar minima remain throughout the year In July the 
month, as suggesti d b} Sup in The longer or shorter absence of temperature distribution shows considerable uniformity, the 
the sun giv cs the ( Innate i peculiar c ham ter, not found elsewhere gradients are rdatively weak A large area in the interior of 
Be) ond the isotherm of 50° for the warmest month forest trees Greenland, and one of about equal extent around the pole, are 
and cereals do not grow In the northern hemisphere this line is within the isotherm of 32° For the year a large area around 
will north of thi Arctic circle m the (ontincntal climate of Asia, the pole is enclosed bv the isotherm of -4°, with an isotherm 
and north of it also in north-western North America and in of the same value in the interior of tireenland, but a local area 
northern Scandinavia, but falls well south in eastern British of -76° is noted in Greenland, and one of ~ii 2° is centred 

America, Labrador and Cireenlancl, and also in the North Pacific it lat 80° N and long 170® E 

Ocean in the southern hemisphere this isotherm crosses the The north polar chart of annual range of temperature shows 
southern extremity of South Ainenci, and runs fairly cast and i miximum range of about 120“ in Siberia , of 80° in North 

west around the globe thcie Ihc conditions of life are America, of 7^ 6° at the North Pole, and of 72° in Greenland 

necessarily very specialized for the peculiar climatic features Ihc North Pole obviously has a continental climate Ihe 
which are met with m these zones Theie is a minimum of life, minimum ranges arc on the Atlantic and Pacific Oceans The 
but more in the north polar than the south polar zone Plants mi an annual isanomalies show that the intenor of Greenland 
are few and lowly Land animals which depend upon plant food has a negative anomaly in all months The Norwegian sea area 
must therefore likewise be few in numl>er Farming and cattle- is 45“ too warm m January and February Siberia has + 10 8° 
raising cease Population is small and seattcred Ihere are no in summer, and -45° m January Between Bering Strait and 
perm inent settlements at all within the Antarctic circle I ifc is a the pole thi re is a negative anomaly in all months 1 he mfluence 
constant struggle for existence Man seeks his food bv the chase cf the Gulf Stream drift is clearly seen on the chart, as it is 
on land, but chiefly in the sea lie lives along, or near, the sea- also on that of mean annual ranges 

coast The mtenor lands, away from the sea, are deserted For the North Pole Mohn gives the following results, obtained 
(iales and snow and cold cause man) deaths on land, and, hv graphic methods — 

(specially dunng fishing Mean remperatwes at the North Pole 

ixpeditions,dtsca Undci r , - — - — 1 — ~r — , 

such hard conditions of j I | Miy , June July Ann 

securing food, famine is a ro | gc .31 o" I - ,8 40 1 8 6» I 28 1° 2° 26 o® 

likely occurrence — ' — — — ' — _ . _ 

In the arctic climate vcgitation must make rapid growth in It apjiears that the region about the North Pole is the coldest 
the short, cool summer In the highest latitudes the summer place in the northern hemisphere for the mean of the yecr, and 
temneratures are not high enough to melt snow on a level that the interior lee desert of Greenland, together with the inner 
Exposure is therefore of the greatest importance Arctic plants polar area, are together the coldest parts of the northern hemi- 
grow and blossom with great rapidity and luxuriance where the sphere in July In January, however, Verkhoyansk, m north- 
exposure IS favourable, and where the water from the melting eastern Siberia, just within the Arctic circle, has a mean tempera- 
snow can run off The soil then dries quickly, and can be ture of about - 60°, while the inner polar area and the northern 
effectively warmed Protection against cold winds is another interior ot Greenland have only -40° Thus far no minima 
important f ictor m the growth of vegetation Over great as low as those of north-eastern Siberia have been recorded m 
stretches of the northern plains the surface only is thawed out the Arctic 

m the warmer months, and swamps, mosses and lichens are For the Antarctic our knowledge is still very fragmentary. 
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and relates chiefly to the summer months Hann has determined 
the mean temperatures of the higher southern latitudes as 
follows 


Mean Temfteratures of High Southern Latitudes 


S I^at 


60° 

70“ 

80“ 

Mean Annu il 

41 9 

28 4 

Il 3 

-3 

January 

4O 9 

378 

30 6 

■20 3 

July 

37 2 

183 

-80 

-247 


From lat 70° S polewards, J Hann finds that the southern 
hemisphere is colder than the northern Antarctic summers 
are decidedly cold The mean annual temperatures experienced 
have been in the vicinity of 10°, and the minima of an ordinary 
antarctic winter go down to -40° and below, but so far no 
minima of the severest Siberian intensity have been noted The 
maxima have varied between 35° and 50° 

The tempt ratures at the South Pole itself furnish an interesting 
subject for speculation It is likely that near the South Pole 
will prove to be the coldest point on the earth’s surface for the 
year, as the distribution of insolation would imply, and as the 
conditions of land and ice and snow there would suggest The 
lowest winter and summer temperatures m the southern hemi- 
sphere will dmost certainly be found in the immediate vicinity 
of the pole It must not be supixiscd that the isotherms in the 
antarctic region run parallel with the latitude lines They bend 
polewards and equatorwards at different meridians, although 
much less so than in the Arctic 

The annual man h of temperature in the north polar /one, for 
which we have the best comparable data, is peculiar in having 
a much-retarded minimum in hebniary or even m March —the 
result of the long, cold winter Ihe temperature rises rapidly 
towards summer, and reaches a maximum in July Autumn 
IS warmer thm spring 

The continents do not penetrate far enough into the arctic 
7 one to develop pure continental climate in the highest latitudes 
Verkhovansk, in lat 67" 6' N , furnishes an excellent example 
of an ex iggerated continental type for the margin of the zone, 
with an annual range of 120'’ Onc-third as Urge a range is 
found on Novaya /emlva Polar climate as a whole has large 
annual and small diuinal ranges, but sudden changes of wind 
may cause marked irregular temperature changes within twenty- 
four hours, especially in winter The smaller ranges are asscni- 
ated with greater cloudiness, and vice versa ihc mean diurnal 
variability is very small in summer and reaches its maximum 
m winter, about 7° in February, according to Mohn 

Pressure and Wtnds — Owing to the more symmetrical dis- 
tribution of land and water in the southern than in the northern 
polar arei, the pressures and winds have a simpler arrangement 
m the former, and may be first considered 1 he rapid southward 
decrease of pressure, which is so mvrked a feature of the higher 
latitudes of the southern hemisphere on the isobaru charts of 
the world, does not continue all the w iv to the South Pole Nor 
do the prevailing westerly winds, constituting the ‘ circumpolar 
whirl,” which arc so well developed over the southern portions 
of the southern hemisphere oceans, blow all the way home to 
the South Pole The steep poleward pressure gradients of these 
southern oceans end in a trough of low pressure, girdling the 
earth at about the Antarctic circle From here the pressure 
increases again towards the South Pole, where a permanent inner 
polar anticyc Ionic area is found, with outflowing winds deflected 
by the earth’s rotation into easterly and south-easterly directions 
These easterly winds have been observed by the recent expedi- 
tions which have penetrated far enough south to cross the low- 
pressure trough The limits between the prevailing westerlies 
and the outflowing winds from the pole (“ easterlies ’) vary with 
the longitude anci migrate with the seasons The change in 
passing from one wind system to the other is easily observed 
This south polar anticyclone, with its surrounding low-pressure 
girdle, migrates with the season, the centre apparently shifting 
polewards in summer and towards the eastern hemisphere in 
winter The outflowing winds from the polar anticyclones 
sweep down across the inland ice Under certain topographic 
* Nature, Ixxi (I m 5 1005), p 221 
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conditions, descending across mountain ranges, as in the case 
of the Admiralty Range in 'Victoria Land, these winds may 
develop high velocity and take on typical fohn character- 
istics, raising the temperature to an unusually high degree 
hohn winds arc also knowm on both coasts of Greenland, when 
a passing cyclonic depression draws the air down from the icy 
interior These (ireenland fohn winds are important climatic 
elements, for they blow down warm and dry, r using the temper i- 
ture even 30° or 40'’ above the winter mean, and melting the 
snow 

In the Arctic area the wind systems arc less clearly defined 
ind the pressure distribution is much less regular, on account 
of the irregular distribution of land and water The isobanc 
charts published in the report of the Nansen expedition show 
that the North Atlantic low-pressure area is more or less well 
developed in all months Fxcept in June, when it lies over 
southern Greenland, this tongue-shaped trough of low pressure 
lies in Davis Strait, to the south-west or west of Iceland, and 
over the Norwegian Sea In winter it greatly extends its limits 
farther cast into the inner Arctic Ocean, to the north of Russia 
ind Siberi i The Pacific minimum of pressure is found south of 
Bering Strait and in Maska JVtween these two regions of lower 
pressure the divide extends from North America to eastern 
Siberia Ihis divide h\s been callerl by Supan the “ Arktische 
Wind-scheide ’ Ihe pressure gradients an steepest m winter 
\t the pole Itself pressure stems to be highest in April and 
lowest from June to September Ihe annual range is only 
about o 20 in 

The prevailing westerlies, which in the high southern latitudes 
are so symmetrically developed are interfered with to such an 
extent bv the varying pressure controls over the northern 
continents and oceans in summer and vMntcr that they are often 
hirdlv recogni/iblt on the wind maps Ihe isobanc and wind 
charts show that on the whole the veinds blow out from the inner 
polar basin especiillv in winter and spring 

Ratn and Snotc -Rainfall on the whole decreases steadily 
from equator to poles I he amount of precipitation must of 
nccessitv be comparvtiveh slight in the polar zones, chiefly 
because of the sm dl capaeitv ol the air for water vapour at the 
low tc mperaturcs there prev uling , partly also because of the 
dccreise, or absence, of local conveetinnal storms ind thunder- 
showers LocalK% under exception il conditions, as in the case 
of the western roast of Norwav, the rainfall is i goou deil 
heavier Fv tn cv clonic storms cannot y leld much precipitation 
The extended snow and ice fields tend to give an exaggc’' ited idea 
of the actual amount of precipitation It must be remembered, 
however, that evaporation is slov/ at low temperatures, and 
melting is not excessive Hence the polar store of fallen snow is 
well preserved interior snow fields, ice sheets and glaciers are 
produced 

Ihe commonest form of precipitation is ntlurally snow, 
the summer limit of which, in the northern hemisphere, is nevr 
the Arctic circle, with the exception of Norwav “so far as 
exploration hxs vet gone into the highest htitudes, rain falls in 
summer, and il is doubtful whether there ire places where all 
the precipitation falls as snow The snow of the polar regions 
is characteristicallv fine and drv At low polar temperatures 
flakes of snow are not found, but precipitation is in the form of 
ice spicmles Ihc finest glittering let needles often fill the air, 
even on dear divs, ind in calm weather, and graduilly descend- 
ing to the surface, sleiwly add to the depth of snow on the ground 
Dry snow is also blown from the snow fields on windy davs, 
interfering with the trinsparenev of the air 

Humiditx, Cloudiness and hog -Ihe ibsolute humidity must 
be low m polar latitudes, especiallv in winter, on account of the 
low temperatures Relative humidity vanes grealK, and very 
low reaciings have often lieen recorded Cloudiness seems to 
decrease somewhat towards the inner polar anas, if ter passing 
the belt of high cloudiness in the higher latitude s of the tc mperate 
zones In the manne climates of high latitudes the summer, 
which IS the calmest season, has the maximum cloudiness , 
the wintc' with more active wind movement, is cle irer Ihc 
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curve here given illustrates these conditions (fig 14) The 
summer maximum is largely due to fogs, which are produced 
where warm, damp air is chilled b> coming in contact with ice 
They are also formed over open waters, as among the Faeroe 
Islands, for example, and open water spaces, in the midst of an 
ice-covered sea, are commonly detected at a distance by means 
of the “ steam fog ” which rises from them Fogs are less 
common in winter, when 
they occur as radiation 
fogs, of no great thick- 
ness The small winter 
cloudiness, which is re- 
ported also from the ant- 
arctic 7one, corresponds 
with the low absolute 
humidity and small pre- 
Fig 14 — Annual March of C louclmess m cipitation The coasts 
PoUrIatitudcs(maunet>pc) 

the warm waters of the Gulf Stream drift usualK have a higher 
cloudiness m winter than in summer I he plate of fog is in 
winter taken by the fine snow crystals, which often darken the 
air like fog when strong winds raise tin dr) snow from the surfaces 
on which It is lying ( umulus cloud forms are rare, even in 
summer, and it is doubtful whether the cloud occurs at all in 
Its tvpical development Stratus is probibl) the commonest 
cloud of high latitudes, often covering the skv for da)s without 
i break ( irrus cloud forms probabl) decrease polewards 
(Viloitei and Weather - Ihe prevailing westerlies continue 
up into the margins of the polar zones Many of their cyclonic 
storms also continue on to the polar zones, giving sudden and 
11 regular pressure and weather changes The inner polai art vs 
seem to be btvond the leich of frequent and violent cyelonit 
disturbance Calms are more common , the weather is quieter 
and fairer , precipitation is less Most of the observations thus 
far obtained fiom the Antarctic come from this mirginal zone 
of great cyclonic activity , violent winds, and wet, disagreeable 
inhospitable weather, and therefore do not shoyy the features 
of the actual south polar climate 
During the three years of the ‘ trams’ drift depressions 
passed on all sides of her, with a preponderance on the yvest 
Ihe direction of progression averaged nearl) due east and the 
hourly velocity 27 to 34 m , which is about tliat in the United 
States For the higher latitudes, most of the cv clones must pass 
by on the equatorial side of the observer, giving “ backing ’ 
winds in the northern hemisphere The mam cytlonic tracks 
are suth that the wind characteristically backs in Iceland, and 
still more so in Jan Ma) cn and on the eastern coast of Greenland, 
these districts lying on the north and yvest of the path of progres- 
sion h rightful winter storms occasional!) occur along the east 
coast of Greenland and off Spit/liergen 

For much of the )car in the polar zones the diurnal control 
IS weak or absent The successive spells of stormy or of fine 
weather are wholly c)c!onically controlled Extraordinary 
lecorcls of storm and gale have been brought back from the far 
south and the far north Wind direction and temperature 
y ary m relation to the position of the cyclone During the long 
dreary winter night the temperature falls to ver) low readings 
Snowstorms anci gales alternate at irregular short intervals 
with calmer spells of more extreme cold and clearer skies Ihe 
periods of greatest cold in winter are calm A wind from an) 
direction will bring a rise m temperature Ihis probably results 
from the fact that the cold is the result of local radiation, and 
a wind interferes with these conditions bv importing higher 
temperatures, or by mixing upper and lower strata During the 
long summer days the temperature rises well above the winter 
mean, and under favourable conditions certain phenomena, 
such as the diurnal variation in wind velocity for example, give 
evidence of the diurnal control But the irregular cyclonic 
weather changes continue, in a modified form There is no really 
warm season Snow still falls frequently The summer is 
essentially only a modified winter, especially in the Antarctic 
In summer clear spells are relatively warm, and winds bring 



lower temperatures. In spite of its lack of high temperatures, 
ihe northern polar summer, near the margins of the zone, has 
many attractive qualities in its clean, puie, crisp, dry air, free 
from dust and impurities , its strong insolation , its slight 
precipitation 

TwiUght and Optical Phenomena — The rrtonotony and darkness 
of the polar night are decreased a good deal b) the long twilight 
Light from moon and stiirs, and from the aurora, also relieves 
the darkness Optical phenomena of great Vianet), beauty 
and complexity are common Solar and lunar haloes, and 
coronae, and mock suns and moons are often seen Auroras 
seem to be less common and less brilliant in the Antarctic than 
m the Arctic Sunset and sunrise colours within the polar 
zones are described as being extraordinarily brilliant and im- 
pressive 

Physiological hffecti, — Ihe north polar summer, as has been 
pointed out, m spite of its drawbacks, is in some respects a 
ple^isant and healthful season But the polar night is mono- 
tonous depressing, repelling Sir W E Parry said that it would 
be difficult to conceive of two things which are more alike than 
two polar winters An everlasting uniform snow covering , 
iigidity , lifelessness , silence— except for the howl of the gale 
or the cracking of the ice Small wonder that the polar night 
has sometimes unbalanced mens minds Ihe first effects are 
often a strong desire for sleep, and indiffticnce Later effects 
have been skepkssness and nervousness, tending in extreme 
cases to insanity , anaemia, digestive troubles Extraordinarily 
low winter temperatures are easily borne if the air be dry and 
still Zero weather stims pleasantly refreshing if clear and 
calm But high relative humidity and wind — even a light 
bree/c — give the same degice of cold a penetrating fetling of 
chill which may be unlx iriblc Large temperature ranges are 
endured without danger in the polar winter when the air is dry 
When exposed to direct insolation the skin burns and blisters 
the lips swell and crack Hurst has been much compl lined 
of by polar explorers, and is due to the active evaporation from 
the warm body into the dry, relatively cold air Flu re is no 
doubt that polar air is singularly free from micro-organisms— 
a fact which is due chiefly to lack of communication with other 
parts of the world Hence many diseases which arc common 
m temperate zones, “ colds ” among them, are rare 

Changes of Climate 

Popular Belief in Climatic Change — Belief in a change m the 
climate of one’s place of residence, within a few generations, 
and even within the memory of living men, is widespread 
Evidence is constantly being brought forward of apparent 
climatic variations of greatci or less amount which are now 
taking place 1 hus we have many accounts of a gradu il desicca- 
tion which seems to have been going on over a large region m 
( ential Asia during historical times In northern Africa certain 
ancient historical records have been taken by different writers 
to indicate a general decrease of rainfall during the last 3000 or 
more years In his crossing of the Sahara between Algeria and 
the Niger, E F Gautier found evidence of a former large popula- 
tion A giadual desiccation of the region is therefore believed 
to have taken place, but to-day the equatorial ram belt seems 
to be again advancing farther north, giving an inireascd rainfall 
Farther south, several lakes have been reported as decreasing 
m size, eg Chad and Victoria , and wells and springs as running 
dry In the Lake Chad district A J B Chevalier leports the 
discovery of vegetable and animal remains which indicate an 
invasion of the Sudan by a Saharan climate It is often held 
that a steady dcciease in rainfall has taken place over Greece, 
Syria and other eastern Mediterranean lands, resulting in a 
gradual and inevitable deterioration and decay of their people 

H hat Meteorological Records show — As concerns the popular 
impression regarding change of climate, it is clcai at the start 
that no definite answer can be given on the basis of tradition 
or of general impression The only answer of real value must 
be based on the records of accurate instruments, properly 
exposed and carefully read When such instrumental records 
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are carefully examined, from the time when they were first kept, 
which m a few cas.es goes back about 150 years, there is fouml 
no good evidence of anv progressive change m temperature, or 
m the amount of ram and snow Fvtn when the most accurate 
instrumental records are available, care must be taken to inter- 
pret them correctly Ihus, if a rainfall or snowfall record of 
several years at some station indicates an apparent increase or 
decrease in the amount of precipitation, it does not necessarily 
follow that this means a permanent, progressive change in 
climate, which is to continue indefinite^ It may simply mean 
that there have been a few years of somewhat more prec ipitation, 
and that a period of somewhat less precipitation is to follow 
Value of Evidence concerning Changes of Climate — The body 
of facts which has been adduced as evidence of progressive 
changes of climate within historical times is not yet sufficiently 
large and complete to warrant anv gt ncral correlation and stiid\ 
of these facts as a whole But there are certain considera- 
tions which should be borne in rnmd m dealing with this evidence 
before any conclusions arc 1 cached In the first place, changes 
m the distribution of certain fruits and cereals, and m the dates 
of the h irv est, have often been accepted as undoubted ev idencc 
of changes m climate Such a conclusion is by no means inevit- 
able, for many changes m the districts of cultivation of various 
crops have naturally resulted from the fact that these same 
crops are m time found to be more profitably grown, or more 
easily prepared for market, in another locality In hrame C A 
\ngot has made a careful compilation of the <latcs of the v mtage 
from the 14th century down to the present time, and finds no 
support for the view so commonly held there that the climate 
h IS changed for the worse \t the present time, the average 
date of the grape harvest in Aubonne is exactly the same as at 
the close of the i6th centurv After a careful study of the 
conditions of the date tret, from the 4th centurv B c , D Fginitis 
concludes thit the climate of the eastern portion of the Mediter- 
ranean basin has not changed appreciably during twenty -three 
centuries 

Secondly, a good many of the reports bv explorers from little- 
known regions are contradictory This show s the need of caution 
in jumping at conclusions of climatic change \n increased use 
of water for irrigation may cause the level of w iter in a lake 
to fall Periodic oscillations, giving highc r and then lower water, 
do not indicate progressive change in one liirection M iny writers 
have seen a law in what was really a chance < oincidenie 
Thirdly, where a progressiv'c desiccation seems to haye taken 
place, It is often a (juestion whether less ram is actually falling, 
or whether the inhabitants have less capacity and less energy 
than formerly Is the change from a once lultnated area to a i 
barren expanse the result of decreasing rainfall, or of the emigra- 
tion of the former inhabitants to other lands? The diflertncc 
between a country formerly well irrigate d and fertile, and a 
present-day sandy, inhospitable waste mav be the result of a 
tormer compulsion of the people, by a strong governing power, 
to till the soil and to irrigate, while now, without that compulsion, 
no attempt is made to keep up the work A region of deficient 
rainfall, once thickly settled and prosperous, may readily 
become an apparently hopeless desert, even without the inter- 
vention of war and pestilence, if man allows the climate to master 
him In many cases the reports of increasing dryness really 
concern only the decrease in the water supply from rivers and 
springs, and it is well known that a change m the cultivation 
of the soil, or in the extent of the forests, may bring about marked 
changes in the flow of springs and rivers without any essential 
change in the actual amount of rainfall 

Lastly, a region whose normal rainfall is at best barely sufficient 
for man’s needs may be abandoned by its inhabitants during a 
few years of deficient precipitation, and not again occupied even 
when, a few vears later, normal or excessive rainfall occurs 
Periodic Oscillations of Climate Sun - ipot Period — The 
discovery of a distinct eleven-year periodicity m the magnetic 
phenomena of the earth naturally led to investigations of similar 
periods in meteorology The literature on this subject has 
assumed large proportions The results, however have not been 
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satisfactory Ihc problem is difficult and obscure Fluctua- 
tions in temperature and rainfall, occurring in an eleven-ycir 
period, have been made out for certain stations, but the varia- 
tions are slight, and it is not yet clear that they are suflicientlv 
marked, uniform and persistent over large areas to make 
practical application of the periodicity in forecasting possible 
In some cases the relition to sun-spot periodicity is open to 
debate , in other , the results are contradictory 

VV P Koppen Ins brought forward evidemc of a sun-spot 
period m the mean annual temperature, espei lallv in the tropics, 
the maximum temperatures coming in the years of sun-spot 
minima I he whole amplitude of the variation in the mom 
annual temperatures, from sun - spot minimum to sun - spot 
maximum, is, however, only i 3“^ in the tropics and a little less 
than I*’ m the extra-tropics More recentlv Xordmann (for the 
years 1870-1900) has continued Koppen s investigation 

In 1872 C Meldrum, then Director of the Meteorological 
Observatory at Mauritius, first called attention to a sun-spot 
periodicity in rainfall and in the frequency of tropical cv clones 
m the South Indian Ocean I he latter are most numerous in 
years of sun-spot maxima, and decrease m frequency with the 
approach of sun-spot minima Poey found later a similar relation 
in the c asc of the West Indian hurricanes Me Idrum’s conclusions 
regarding rainfall were that with few exceptions, there is more 
ram m years of sun-spot maxima S A Hill found it to be true of 
the Indian summer monsoon rams that there seems to be an 
excess m the first hilf of the cycle after the sun-spot maximum 
The winter rams of northern India, however, show the opposite 
relation the minimum following, or coinciding with, the sun-spot 
maximum Particular attention has been paid to the sun-spot 
cycle of ramf ill m India, because of the close relation between 
famines and the summer monsoon rainfall m th it countrv Sir 
Norman I ocky er and Dr W J S Lockyer have recentlv studied 
the variations of r unfall m the region surrounding the Indi in 
Ocean in the light of sohi changes m temperature Thev find 
that India has two pulses of rainfall, one near the maximum and 
the other near the minim irn of the sun-spot period 1 he famines 
of the last fiftv vtars have occurred m the intervals between these 
two pulses, and these writers believe that if as much had been 
known m 1836 is is now known, the probability of famines at all 
the subsequent dates might have been foreseen 
Relations between the sun-spot period and various other 
meteorological phenomen i than temper iture, rainfall and tropical 
cyclones have been made the subject of numerous investigations 
but on the whole the results are still too unccrtim to lx of 
any but a theoretical Vtilue Some promising conclusions seem, 
however, to have been reached in regard to pressure variations, 
and their control ov er other climatic elements 

Briukncr i jj-Ytar Cvde — Of more importance than the 
results thus far reached for the sun-spot period are those whuh 
clearly establish a somewhat longer period of slight flu( tuations 
or oscillations of climate, known as the Bruckner cvcle after 
Professor Bruckner of Bern, who has made a canful investiga- 
tion of the whole subject of dimatic changes and finds evidenie 
of a 3vv ear periodicitv in temperature and rainfall In a cv cle 
whose average length is 33 vears there comes a series of vears 
which are somewhat cooler and also more rainy, and then a senes 
of years which are somewhat w armer and drier The interv al in 
some cases is twenty veirs , m others it is fifty The average 
interval between two cool and moist, or warm and drv, periods 
is about 33 years The mi an amplitude of the temperature 
fluctuation, based on large numbers of data, is a little less than 
2° The fluctuations m rainfall are more marked m interiors 
than on coasts The general mean amplitude is 12 %, or, ex- 
cluding exceptional districts, 24 Regions whose normal 
rainfall is small are most affected 

I he following table shows the dates and characters of 
Bruckner’s periods — 

Warm 1746-1755 1791-1805 1821-1835 1851-1870 

Dry I7y'-i770 1781-1805 1826-1840 1856-1870 

Cold 1731-1745 1756-1790 1806-1820 1856-1850 1871-1885 

Wet 1736-1755 1771-1780 1S06-1825 1841-1855 1871-1885 
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Interesting confirmation of Bruckner’s <5S-year period has been 
found by E Richter in the variations of the Swiss glaciers, but 
as these glaciers differ in length, they do not all advance and 
retreat at the same time The ad\ ancc is seen during the cold 
and damp periods Bruckner has found certain districts in which 
the pnases and epochs of the climatic cycle are exactly reversed 
These exceptional districts are almost altogether limited to 
marine climates Ihere is thus a sort of compensation between 
oceans and continents The rainier periods on the continents arc 
accompanied by relatively low pressures, while the pressures are 
high and the period dry o\ er the oceans, and vice versa 1 he cold 
and rainy periods are also marked by a decrease in all pressure 
differences It is obvious that chenges in the general distribu- 
tion of atmospheric pressures, over extended aieas, are closely 
associated with fluctuations in temperature and rainfall These 
ch ingi s in pressure distribution must m some way be associated 
with changes m the general circulation of the atmosphere, and 
these again must depend upon some external controllmg cause oi 
causes W J S Lockyer has called attention to the fact that 
there seems to be a periodicity of about 3 <5 years in solar activity, 
and that this corresponds with the Bruckner period 

It IS clear that the existence of a 35-year period will account for 
many of the views that have been advanced m favour of a 
progres'^ive change of climate A succession of a few years wetter 
or dru r than the normal is likely to lead to the conclusion that 
the change is permanent Accur ite observ ations extending over 
as many years as possible, and discussed without prejudice, arc 
necessary before any conclusions are drawn Observations for 
one station during the wetter part of a cycle should not be 
compared with observations for another station during the drier 
part of the same, or of another cycle 
There are evidences of longer climatic c>clcs than eleven or 35 
years Bruckner calls attention to the fact that sometimes two of 
his periods seem to mf rge into one E Richter shows much the 
same thing for the Alpine glaciers Evidence of considerable 
climatic changes since the last glacial period is not lacking But 
as yet nothing sufficiently definite to warrant general con- 
clusions has been brought forward 

Geological Changes in Climati — ( hanges of climate m the 
geological past are known with absolute certainty to have taken 
place periods of glacial invasion, as wdl as periods of more 
genial conditions The evidence, and the causes of these changes 
have been discussed and re-discussed, by writers almost without 
number, and from all points of view' Changes in the intensity 
of insolation , in the sun itself , in the conditions of the earth s 
atmosphere , m the astronomical relations of earth and sun , 
in the distribution of land and water , in the position of the 
earth’s axis , m the altitude of the lau 1 m the presence of 
volcanic dust, — now cosmic, now terrestrial conditions — have 
been suggested, combated, put for vard again None of these 
hypotheses has prevailed in preference to others No actual 
proof of the correctness of this or that theory has been brought 
forward No general agreement has been reached 
Conclusion — Without dcn> ing the possibility, or cv cn the 
probabilit) , of the establishment of the fact of secular changes, 
there is as yet no sufficient warrant for believing m considerable 
permanent changes over large areas Dufour, after a thorough 
study of all available evidence, has concluded tliat a change of 
climate has not been proved There are periodic oscillations of 
slight amount A 35*ycar penod n. fairly well established, 
but IS nevertheless of considerable irregularity, and cannot as 
yet be practically applied m forecasting Ixmger periods are 
suggested, but not made out As to causes, variations in solar 
activity are naturally receiving attention, and the results thus 
far are promising But climate is a great complex, and complete 
and satisfactory explanations of all the facts will be difficult, 
perhaps impossible, to reach At present, indeed, the facts 
which call for explanation are still m most cases but poorly 
determined, and the processes at work are insufficiently under- 
stood Climate is not absolutely a constant The pendulum 
swings to the right and to the left And its swung is as far to 
the right as to the left Each generation lives through a part of 
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one, or two, or ev en three oscillations A snapshot view of these 
oscillations makes them seem permanent As Supan has well 
said, It was formerly believed that climate changes locally, but 
progressively and permanent!} It is now bcliev ed that oscilla- 
tions of climate are limited in time, but occur over wide areas 

r ITERATORE — Scientific climatology is based upon numerical 
results, obtained by systematic, long continued, accurate nicteoro 
logical observations fho essential part of its literature is therefore 
found in the collections of data published by the various nicteoro 
logical services The only comjirchensive tc' t book of climatology 
IS the Handbuch der hhmatologte of Professor Julius Hann, of the 
university of Vienna (Stuttgart, 1897) Tins is the standard book 
on the subject, and upon it is based much of the piescnt artick , and 
of otlur nctnt discussions of climate The fiist volume deals with 
general climatology, and has been trmslatetl into English (London 
and New York, looy) Reference should be made to this book for 
further details tlian are here given The second and tliird volumes 
are devoted to the climates of the dillercut coiintnes of the woild 
Woeikof s Die KhmaU dcr I fde (Jena, 1887) is ilso a valuable refer- 
ence book The stindird incU orolomcal louind of the world, the 
Meteorologtsche Zeitschnft (Bihunschwcig, monthly) is mdispensabli 
to any one who wishes to keep m touch with the latest publications 
The Quarterly Journal of the Royal Meteorological Society (London), 
Symons s Monthly Meteorological Magazine (London), and th< 
Monthly ll ealher Review (\\ ashingtoii, D C ) are also valuable 
The newtst and most comnlete coll ction of charts is that in the 
Atlas of Meteorologi (I ondon 1800) m which also thi re is m excellent 
vvoikmg bibliography For the titles of more recent publications 
reference may be made to the Intcrnattonal Catalogue of Scientific 
Literature (Meteoi ologx) (R dl C \\ ) 

CuMArL IN THF TREATMENT OF DISEASE — The most important 
qualities of the atmosphere m relation to health are (1 ) the 
chemical composition, (u ) the solids floating m it, (in ) the mean 
and extreme temperatures, (iv ) tin degree of liumidit} , (v ) thi 
diathermancy, (vi ) the intensity of light, (vii ) the (let trie al 
conditions, (viii )the density and pressure, and (ix ) the prevailing 
winds Generally speaking, the relative purity of the air~i e 
absence of septic solid particks — is an important consideration 
while cold Efts as a stimulant and tonic, increasing the amount 
of carbon dioxide exhaled m the twcntv-foiir hours Different 
individuals, however, react both to heat .md cold very differently 
At health resorts, where the temperature may vary between 
55'* and 70° 1* , strong individuals gradually lose strength and 
begin to suffer from vinous degrees of lassitude, whereas a 
delicate person under the same conditions gains vigour both of 
mind and body, puts on weight, and is less liable to disease 
And a corresponding mtensily of cold acts m the reverse manner 
IP each case Thus a health resort with a moderate degree of 
heat IS very valu ible for dilicate or elkrlv people, and thosi 
who are temporarily weakened by illness Cold, however, when 
combined with wind and damp must be specially avoided by 
the aged, the delicate, and those prone to gouty and rhi umutie 
affections The moisture of the atmosphere controls the distri- 
bution of warmth on the e irlh, and is closely bound up with 
the prevailing winds, temperature, light and pressure In dry 
air the evaporation from both skin and lungs is increased, 
especially if the sunshine be plentiful and the altitude high 
In warm moist air strength is lost and there is a distinct tendency 
to intestinal troubles In moist cold air perspiration is checked, 
and rheumatic and joint affections are very common I he mam 
differences between mountain air and that of the plains depend 
on the former being more rarefied, colder, of a lower absolute 
humidity, and offering less resistance to the sun’s rays As the 
altitude IS raised, circulation and respiration are quickened, 
probably as an effort on the part of the organism to compensate 
for the dmiinished supply of oxygen, and somewhat more 
gradually the number of red blood corpuscles increases, this 
increase persisting for a considerable time after a return to 
lower ground In addition to these changes there is a distinct 
tendency to diminished proteid metabolism, resulting in an in- 
crease of weight owing to the storage of proteid in the tissues 
Thus children and young people whose development is not y c t 
complete are especially likely to benefit bv the impetus given to 
growth and the blood-forming organs, and the therapeutic value 
in their case rarelv fails For older people, however, the benefit 
depends on whether their organs of circulation and respiration 
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are sufficiently vigorous to respond to the increased demands 
on them For anaemia, pulmonary tuberculosis, pleural thicken- 
ing, deficient expansion of the lungs, neurasthenia, and the 
debility following fevers and malaria, mountain air is invaluable 
But where there is valvular disease of the heart, or rapidly 
advancing disease of the lungs, it is to he avoided Light, 
especially direct sunlight, is of primary importance, the lack 
of it tending to depression and dyspeptic troubles Probably 
Its germicidal power accounts for the aseptic character of the 
air of the Alps, the desert and other places 

Sir Hermann Weber has defined a “good” climate as that 
m which all the organs and tissues of the body arc kept evenly 
at work in alternation with rest Thus a climate with constant 
moderate variations in its pnnripal tutors is the best for the 
maintenance of health But the best clunate for an invalid 
depends on the particular weakness from which he may suffer 
Pulmonary tuberculosis stands first in the importance of the 
effects of climate The contmuous suppl> of pure fresh air is 
the mam desideratum, a cool climate being greatlv superior to a 
tropical one Fxposure to strong winds is harmful, since it 
increases the tendenev to cough and thus hods to loss of body 
temperature, which is m its turn made up at the expense of 
increased mctabilism A high xltitudc, from the purit\ ind 
stimulating pro{>ertics of the air, is of value to man\ mild or 
very earlv casts, but where the disease is exteiisut, where the 
heart is irritable, or where there is any tendency to insomnia, 
high altitudes are contra-indieated, and no such piticnt should 
bt sf’nt higher than some 1500 ft Whtrt the disease is of long 
standing, with much txpcclorvtion, or aeeompamcd b> albu- 
minuri i, the patient appears to do Ixist m a humitl atmosphere 
but little above the sea-lc\ el 1 he climate of Jvgypt is espet 1 illy 
suitable for rases complicated with bronchitis or bronchiectasis 
but IS contra-indicated where there is attendant diarrhoea 
Madeira ind the Canaries irc useful when cmphvscma is prisint 
or where there is mueli irntabiliL) of constitution Bronehitis 
m young peojile is best treated bv high altitudes, but in old« r 
patunts by a moist mild ebmate, except vhcre much expectora- 
tion is present 

I he influence of atmosphcnc conditions on the functions of the 
nose IS very marked Within the ordmaiy ranges of humidiiv 
and timperaturi the nasal mucous membrane compktelv 
saturates the air with a<iueous vapour before it reaches the 
phtr>n\ fn cold and chv mountain cliinitcs there is a v<rv 
ftoe nasal secretion, far bevond what is needed tor the saturation 
of the air , and at low levels the rcvcise action takes place, the 
nose bee oiTiing ‘ stuffa ’ The mechanism on which this depends 
Is found in the erectile tissue, and anv thing favouring the 
engorgement of the veins, such as weak heart action, chronic 
bronchitis or kidnev troulilcs, &c , leads to a coi rc spending 
turgiditv of the nose and sinuses In addition to barometric 
and other influences, it has been found that light produces 
collapse of this tissue, smoke having a similar effect On this 
latter effect probablv depends the fact that manv asthmatics 
arc better m a citv like Ixindon than elsewhere, the smoke 
relieving the turgescence of the inferior turbinals of the nose 
In the treatment of pathological nasal conditions, all eases of 
obstruction from whatsoever cause arc best m a dry atmosphere, 
and where there is atroph> ind a deficient flow of mucus in a 
moist atmosphere If the mucous membrane is irritable a dn 
sheltered spot on i sandy soil and in the neighliourhood of 
pine trees is by far the best 

Scrofulous ehildren, namelv, those m whom the resistance to 
micro-organisms and their products is low, pre - eminently 
require sea air, and had better be educated at some seaside 
place Where the child is very delicate, with small power of 
reaction, the winter should lie passed on some mild coast resoit 
Goutv and rheumatic affections require a diy soil and warm dry- 
climate, cold and moist winds being especially injurious 

For heart affections high altitudes are to be avoided, though 
some physicians make an exception of mitral cases where the 
compensation is good Moderate elevations of 500 to 1500 ft 
are preferable to the sea-level 
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In diseases of the kidneys, a warm dry climate, by stimulating 
the action of the skin, lessens the work to be done by these 
organs, and thus is the most beneficial Extremes of heat and 
cold and elevated regions are all to be avoided 

CLIMAX, JOHN {c 525-600 ad), ascetic and mystic, also 
called bcholasticus and Smaites After having spent forty vears 
m a cave at the foot of mount Smai, he became abbot of the 
monastery His life has been wntten bv D.tniel, a monk belong- 
ing to the monastery of Raithu,on the Red Sea He derives his 
name Chmax (or ( hmacus) from his work of the same name 
Tov IlapoiSctiroii, ladder to Paradise), m thirtv sections, 
corresponding to the tlurty years of the life of ( hrist It is 
wntten m a simple and popular stvde Ihe first part treats of 
the vices tliat hmder the attainment of holmess, the second ol 
the virtues of a Christian 

Editions — J P Mixae, Patrologta graeca Ixxxvivi (mclmUne 
the biography by' Daniel) , S Lrcmites (Constantinople, 1883) see 
elso C Krumliachtr, Gfst/nr/tp tfi r li\zantini’it}n,n I tt(iia(ur 
Gass Kruger m Herzog II luik RfctUrc \klopadti fur pro(( Kiaitftsihe 
rkeologte, Ikl 9 (1001) Ihe Laddtr h is been translated into several 
foreign languag<-s into English bj Lather Roliert, Mount St Ber 
nards Abbey Leiccstcrslute (1^50) 

CLIMBING * FERN, the hot inual genus l)gndnim, with al out 
twenty species, chiefly in the w irmcr p irts of the Old World, 
of interest from its climbing habit Ihc plants have a creeping 
stem, on the upper face of which is borne a row of leaves Each 
leaf has a slender stem-like axis, which twines round a support 
and bears leaflets at intervals , it goes on growing indefinitely 
It IS a favourite warm greenhouse plant 

CLINCHANT, JUSTIN (1820-1881), Freni h soldier, entered 
the army from St Cyr in 1841 From 1847 to 1852 he was 
employed m the Algerian eampaigns, and in i8:;4 and 1855 in 
the Crimea At the assault on the Malakoff (Sept 8th, 1855) 
he greatly distinguished himself at the head of a baUalkin 
During the 1851^ camp iign he won promotion to the rark of 
lieut colonel, and as x colonel he served m the Mexican War 
He was made general of bng idc 111 1S66, and led i brigade of the 
Army of the Rhine m 1870 His troops wer>. amongst those 
^hut up m Metz, and he pissed into captiviU , but soon escaped 
1 he gov eminent of national defene e m ide him gener il of di\ ision 
end put him it the held of the 20th corps of the Army of the 
E ist He w Is uiid\.r Bourbiki during the camp iign of the Jura, 
and when Bourbiki attempted to commit suicide he succeeded 
to the command (Ja 1 2^rd, 1S71), only to be driven with 
84,000 men over the Svsiss frontier at Pontarlitr In 1S71 
( linchant eommande 1 the 5th corps operiting against the 
(ommunc lie w is military governor of Paris when he died 
m i88i 

CLINIC , CLINICAL (Gr kAmi/, a bed), an adjective strictly 
connoting association with the bedside, and so used in ectltsiology 
of biptism of the sick or dy mg, but more pirtieulirly m meelicmc 
to eharaclenze its aspect as assocuted with practice on the 
living patient Ihus clinical experitnee is opposed to what 
is learnt from laboratory researc h or theoretic il considerations 
The substantive “ clime is teehnKallv employed for i medical 
school or cliss where instruction is given m iirutical work '•s 
illustrated by the examination and treatment of utuil cases 
of disease 

CLINKER (1) (Fium an old Dutch word IhukaaJ, from 
llinketi, to ring), a herd paving briclv a bnck with i vitrified 
surface, or a fused mass of brief , also the ineombustildc residue 
of coal, which occurs, half-fused into hird missis m gi ites or 
furnaces, a fused ma^s of lava (2) {From iluuh, or clench, 
a common Teutonic word, meining ‘ to fasten together ), a 
term appearing usuaflv m the form “ elinktr-buiU as opposed 
to “carvel-built,’ for a boat whose strakes ovcrlip and in not 
fastened “ flush ” 

CLINOCLASITE, a rare miner il consisting of the ba-'ie copper 
arsenite (Cu0TI)jAs04 It crvstallizes in the monoelinic 

* The word ‘ climb ’ (O E chmbatt), meaning strictly to ascend 
(or similarlv descend) by progressive self impuEion, with some 
apjrarent degree of liborions effort and bv means of contact with 
the surface trav ersed, is connected w if h the same root as in clear e 
and cling lor Vlpine climbing Ac , sce Moi NTvivfcrRiNu 
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system and possesses a perfect cleavage parallel to the basal 
plane , this cleavage is obliquely placed with respect to the 
prism faces of the crystal, hence the name clmoclase or clino- 
clasite, from Gr /cAiVtiv, to incline, and kAuv, to break The 
crystals are deep blue in colour, and are usuallv radially arranged 
in hemispherical groups Hardness 2 J-3 , specific gravity 4 36 
The mineral was formerly found with other copper arsenates 
in the mines of the St Day district of Cornwall It has also been 
found near Tavistock in Devonshire, near Say da (or Saida) m 
Saxony, and m the Tintic district of Utah It is a mineral of 
secondary origin, having resulted by the decomposition of copper 
ores and mispakel in the upper part of mineral veins The 
corresponding basic copper phosphate, (CuOH)jPO^, is the 
mineral pseudomalachite, which occurs as green botryoidal 
masses resembling malachite m appearance 

CLINTON, DE WITT (1769-1828), American political leader, 
was born on the 2nd of March 1769 at Little Britain, Orange 
county, New York Ills father, James Clinton (1736-1812), 
served as a captain of provincial troops in the French and Indian 
War, and as a brigadier-general in the American army in the War 
of Independence, taking part in Montgomery’s attack upon 
Quebec in 1775, unsuccessfully resisting at Fort Montgomery, 
ilong the Hudson, in 1777 the advance of Sir Henry Clinton, 
accompanying General John Sullivan in 1779 m his expedition 
against the Iroquois in western New York, and in 1781 taking 
part in the siege of Yorktown, Virginia De Witt Clinton 
graduated at Columbia College in 1786, and in 1790 was admitted 
to the bar From 1 790 to 1 795 he was the private secretary of his 
uncle, George Clinton, governor of New York and a leader of the 
Republican party He was a member of the New York assembly 
from January to April 1798, and in August of that year entered 
the state senate, serving until April 1802 He at once became 
a dominant factor m New York politics, and for the next quarter 
of a century he pi lycd a leading role in the historv of the common- 
wealth From 1801 to 1802 and from 1806 to 1807 he was a 
member of the Council of Appointment, and realizing the power 
this body possessed through its influence ov'tr the selection of 
a vast number of state, county and munidpal ofheers, he 
secured m i8or, while his uncle was governor, the removal of a 
number of Federalist office-holders, m order to strengthen the 
Republican organization by new appointments On this account 
Clinton has generally been regarded as the originator of the 
“ spoils system ” in New York , but he was really opposed to 
the wholesale proscription of opponents that became such a 
feature of American politics in 1 iter y cars It was his plan to fill 
the more important offices with Republicans, as they had been 
excluded from appointive office during the Federalist ascendancy, 
and to divide the smaller places between the parties somewhat 
in accordance with their relative strength ^ In counties where 
the Federalists had a majority very fi w removals were made 

In 1802 Clinton became a member of the United States Senate, 
but resigned m the following vear to become mayor of New York 
city, an office he held from 1803 to 1807, from 1808 to 1810, 
and from i8ii to 1815 During his mayoralty he also held other 
offices, being a member of the state senate from 1806 to 1811 
and lieutenant-governor from 1811 to 1813 In 1812, after a 
congressional caucus at Washington had nominated Madison for 
a second term, the Republicans of New York, desiring to break 
up the so-called Virginia dynasty as well as the system of con- 
gressional nominations, nominated Clinton for the presidency 
by a legislative caucus Opponents of a second war with Great 
Britain had revived the Federalist organization, and Federalists 
from eleven states met in New York and agreed to support Clinton, 
not on account of his war views, which were not m accord with 
their own, but as a protest against the policy of Madison In 
the election Clinton received 89 electoral votes and Madison 128 

As a member of the legislature Clinton was active in securing 

* In 1801 a state convention adopted an amendment to the con- 
stitution givim? the council an equal voice with the governor m the 
matter of appointments , but Clinton, who is often represented 
as the father of this movement, though chosen as a member of the 
convention, did not attend its meetings 


the abolition of slavery and of impiisonment for debt, and in 
perfecting a system of free public schools In 1810 he was a 
member of a commission to explore a route for a canal between 
Lake Erie and the Hudson river, and in 1811 he and Gouverneur 
Morris were sent to Washington to secure Federal aid for the 
undertaking, but were unsuccessful 1 he second war with Great 
Britain prevented anv immediate action by the state, but m 1816 
Clinton was active in reviv mg the project, and a new commission 
was appointed, of which he became president His connexion 
with this work so enhanced his popularity that he was chosen 
governor by an overwhelming majority and served for two 
triennial terms (1817-1823) As governor he devoted his energies 
to the construction of the canal, but the opposition to his admin- 
istration, led by Martin Van Buren and Tammany Hall, became 
so formidable by 1822 that he declined to seek a third term His 
successful opponents, however, overreached themselves when 
m 1824 they removeil him from the office of canal commissioner 
This partisan action aroused such indignation that at the next 
election he was again chosen governor, by a large majority, and 
served from 1825 until his death As govcrnoi he took part m 
the formal ceremony of admitting the waters of I ake Frie into 
the canal in October 1825, and thus witnessed the completion 
of a work which owed more to him than to any other man 
Clinton died at Albany, NY, on the nth of February 1828 
In addition to his interest m politics and public improvements, 
he devoted much study to the natural sciences , among his 
published works are a Memoir on the Antiquities of Western 
New York (1818), and Letters on the Natural History and Internal 
Resources of New York (1^22) 

See J Renwtek's J tfe of De itt Clinton (New Yoik, 1845), 
D Hosack s Memoir of De Ift/f Clinton (New York, i8ao) W W 
Campbell s Li/« and Writings of De U itl Clinton (New York, iSpj) , 
and H L McBaiii s De Wilt Clinton and the Origin of the i>poits 
System in New York (New York, 1907) 

CLINTON, GEORGE (1739-1812), American soldier and 
political leader, was born at Little Britain, Lister (now Orange) 
county. New York, on the 26th of July 1739 His father, Charles 
Clinton (1690-1773), who was born of English parents m Co 
Longford, Ireland, emigrated to America in 1729, and commandi d 
a regiment of provincial troops in the I'rench and Indian War 
The son went to sea at the age of sixteen, but, finding the sailor s 
life distasteful, joined his father s regiment and accomp inicd him 
as lieutenant in the expedition against Fort Frontenac in 1758 
After the war he practised law m his native town and held a 
number of minor civil offices m Lister county hrom 1768 to 
1775 he sat in the New York provincial assembly, and in the 
controversies with Great Britain zealously championed the 
colonial cause In 1774 he wis a member of the New York 
committee of correspondence, and in 1771; was chosen a member 
of the second Continental Congress In December of this year he 
was appointed a bngadier-gentral of militia by tlu New York 
provmcial congress, and m the following summer, being ordered 
by Washington to assist in the defence of New York, he left 
Philadelphia shortly after voting for the Declaration of Inde- 
pendence, but too soon to attach his signature to that document 
He had also been chosen a deputv to the provinci d congress 
(later the state convention) for 1776-1777, but his various other 
duties prevented his attendance 

General Clinton took part in the battle of W hite Plains (October 
28th, 1776), and later was charged with the defence of the High- 
lands of the Hudson, where, with De Witt ( hnton, in Oetolier 
1777, he offered a firm but unsuccessful resistance to the advance 
of Sir Henry Clinton In March of this year he had been 
appointed by Congress a brigadier-general in the Continental 
army, and he thus held two commissions, as the state convention 
refused to accept his resignation as brigadier-general of militia 
So great was Clinton’s popularity at this time that at the first 
election under the new state constitution he was chosen both 
governor and lieutenant-governor , he declined the latter office, 
and on the 30th of July 1777 entered upon his duties as governor, 
which were at first largely of a military nature In 1780 he took 
the field and checked the advance of Sir John Johnson and the 
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Indians m the Mohawk Valley In his administration Clinton 
was energetic and patriotic, and though not possessing the 
intellectual attainments of some of his New York contemporaries, 
he was more popular than any of them, as is attested by his 
service as governor for eighteen successive years (1777-1795), 
and for another triennial term from 1801 to 1804 In the 
elections of 1780, 1783 and 1786 he had no opponent In i8co- 
1801 he was a member of the assembly In the struggle m New 
York over the adoption of the Federal Constitution he was one of 
the leaders of the opposition, but in the state convention of 1788, 
over which he presided, his party was defeated, and the con- 
stitution was ratified In national politics he was a follower of 
Thomas Jefferson, and m state politics he led the faction known as 
“ Clmtomans,” which was for a long time dominant In 1789, 
1792 and 1796 Clinton received a numlier of votes in the electoral 
college, but not a sufficient number to secure him the vice- 
presidenc) , which was then awarded to the recipient of the second 
highest number of votes In 1804, however, after the method of 
voting had been changed, he was nominated for the vice-prcsi- 
dency by a Congressional caucus, and was duly elected In 1808 
he sought nomination for the presidency, and was greatly dis- 
appointed when this went to Madison lie was again chosen 
as vice-president, however, and died at Washington before the 
expiration of his term, on the 20th of April 1812 He was buried 
in the Congressional Cemeterv, from which in May 1908 his 
remains were trinsferrcd to Kingston, N Y His casting vote m 
the Senate in i8n defeated the bill for the renewal of the charter 
of the Bank of the United States 
The Public Papers of George Clinton (0 \ols , New York, 1899- 
1902) have been published by the state of New York 
CLINTON, SIR HENRY (c 1738-1795), British general, was 
the son of Admiral George Clinton (governor of Newfoundland 
and subsequently of New York), and grandson of the 6th earl of 
Lincoln After serving in the New \ork militia, he came to 
England and joined the Coldstream Guards In 1758 he became 
captain and licutenant-colonel in the Cirenadier Guards, and in 
1760-62 distinguished himself very greatly as an aide-dc-camp 
to herdinand of Brunswick in the Seven Years’ War He was 
promoted colonel in 1762, ind after the peace received the 
colonelcy of a regiment of foot, becoming major general m 1772 
From 1772 to X784, thanks to the influence of his cousin, the 2nd 
duke of Newcastle, he htd a seat in parliament, first for Borough- 
bridge and subsequently for Newark, but for the greater part of 
this time he was on active service in America in the War of 
Independence He took part in the battles of Bunker Hill and 
Long Island, subsequenth taking possession of New York For 
his share in the battle of Long Island he was made a lieutenant- 
general and K B After Sar itoga he succeeded Sir W illiam 
Howe as commander-in-chief in North America He had already 
been made a local general He at once concentrated the British 
forces at New York, pursuing a policy of foraying expeditions in 
place of regular campaigns In 1779 he invaded South Carolina, 
and in 1780 in conjunction with Admiral M Arbuthnot won 
in important success in the capture of Charleston Friction, 
however, was constant between him and Lord Cornwallis, his 
second in command, and in 1782, after the capitulation of Corn- 
wallis at Yorktown, he was superseded by Sir Guy Carleton 
Returning to England, he published in 1783 his Narrative of the 
Campaign of 17S1 in North \rnerua, which provoked an acri- 
monious reply from Lord Cornwallis He was elected M P for 
Launceston m 1790, and m 1794 was made governor of Gibraltar, 
where he died on the 23rd of December 1795 
His elder son, Sir William Henry Ciinton (1769-1846), 
entered the British army in 1784, and served in the campaigns of 
t793~94 lit the Low Countries In 1796 he became aide-de-camp 
to the duke of \ ork, and in 1799 he was entrusted with a mission 
to the Russian army in Italy, returning to the duke in time for the 
Dutch expedition of 1799 He was promoted colonel in 1801, and 
took part in the expedition which took possession of Madeira, 
which he governed up to 1802 His next important service was 
in 1807, when he went to Sweden on a military mission Pro- 
moted major-general in i8o8, he served from 1812 to 1814 in the 


Mediterranean »nd in Catalonia, and in the latter year he com- 
manded against Marshal Suchet He had become a lieutenant- 
general in 1813, and in 1815 he was made a G C B He com- 
manded the British troops in Portugal, 1826-28, and was promoted 
full general in 1830 He died at Cockcnliatch, near Rovston, 
Herts, on the 15th of February 184O 

The younger son. Sir Henry Clinton (1771-1829), entered 
the army in 1787 and saw some service with the Prussians in 
Holland in 1789 He served on the staff of the duke of \ ork in 
1793-94, becoming brevet-major in 1794, and lieutenant colonel 
of a line regiment in 1796 In 1797-98 he was aide de-camp to 
lord Cornwallis in the Irish rebellion, and in 1799 he was sent 
with Lord William Bentinck to the Russian headquarters in Italy, 
being present at the frebbia, at Novi, and in the fighting alxiut 
the St Gotthard During a short period of service in India Clinton 
distinguished himself at I^aswan He accompanied the Russian 
headquarters in the Austerlitz campaign, and was adjutant- 
general to his intimate friend. Sir John Moore, in the Corunna 
campaign of 1808-9 Promoted major general in 1810, he 
returned to the Peninsula to fill a divisional command under 
Wellington in 1811 His division played a notable part in the 
capture of the forts at Salamam a and in the battle of Salamanca 
(1812), and he was given the local rank of lieutenant-general early 
in 1813 For his conduct at Vitoria he was made a K B , and he 
took his part in the subsequent victories of the Nive, Orthes and 
Toulouse At the end of the war he was made a lieutenant- 
general and inspector-general of infantry Clinton commanded 
a division with distinction at Waterloo He died on the nth of 
December 1829 

CUNTON, HENRY FYNES (1781-1852), British classical 
scholar and chronologist, was born at Gamston in Nottingham- 
shire on the 14th of January 1781 Ht was descended from 
Henry, second earl of Lincoln , for some generations his family 
bore the name of Fynes, but his father resumed the older family 
name of Clinton in 1821 He was educated at Westminster 
school and ( hrist Church, Oxford, where he studied classical 
literature and history From 1806 to 1826 he was M P for 
Aldborough He died at W’elwyn Herts, where he had purchased 
the residence and estate of the poet \"oung, on the 2 jth of 
October 1852 His reading was extraordinariK methodical 
(see Ills Literary Rt mains) The value of his Fasti which set 
classical chronology on a scientific bnsis, can scarcely be over- 
estimated, even though subsequent research has corrected some 
of his conclusions 

His chief works arc hash Hellenm the Ctttl and Litenit\ 
Chronolog\ of Greece from the ijth to the /j^th Ol\mptad (1824-1851), 
including dissertations on points of (,rtik histor\ and Scriptural 
chronology and Fasti Romani tht, Ciiil and Literar\ Chtonology of 
Rome and Constantinople from tin Death of Augustus to the Death of 
Heracltus (1845-1850) In 1851 and 1853 rtspectneh hr pubhshiil 
epitomes of the above The Literary Remains of H I Clinton (the 
hrst prrt of which contains an autobiogiaphy written in 1818) were 
edited by' C J T Clinton in 1854 

CLINTON, a city and the county -seat of Clinton countv , Iowa, 
U S A , on the Mississippi river, m the extreme eastern part of 
the state Pop (1890) 13,619 , (1900) 22,698, of whom 5434 
were foreign-born, (iqio) 25 577 The great increase during 
the decade 1890-1900 was partlv due to the absorption bv Clinton 
in 1895 of the city of Lyons (pop in 1890, 5700) Clinton is 
served by the Chicago &. North-Western (which has machine 
shops here), the Chicago, Burlington & Quincy, the Chicago, 
Milwaukee &. St Paul, and the Chicago, Rock Island &. Pacific 
railways, and is connected with Davenport bv an electric line 
The river is spanned here by a railway bridge A large portion 
of the city stands Ivetween the nv er and a senes of bluffs Clinton 
IS the seat of Wartburg College (1869), a German Evangelical 
Lutheran institution, and of the Clinton Business College 
Among the public buildings are the city hall, the court-house, 
the Federal building and the Carnegie library Vs a manu- 
factunng centre Clinton has considerable importance , among 
Its manufactures are furniture, blinds, wire-cloth, papier-mache 
goods, gas-engines, farm wagons, harness and saddlerv , door 
locks, pressed brick, flour, and glucose products Thtre is also 
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a large sugar refinery. The value of the f ictory product m 1900 
was $6,203,316 , m 1905, $4,906,355 llie American Protective 
Association (A P A ), a secret order opposed to Roman Catholi- 
cism, was formed here m 1887 The city was founded m 1855 
by the Iowa Land Company, and was incorporated first in 1857, 
and again in 1867, this time under a general law of the state 
for the incorporation of cities The county, from which the city 
took Its name, was named m honour of De Witt Clinton 

CLINTON, a township of Worcester county, Massachusetts, 
U b A., in the central part of the state, on the Nashua river, 
about ism N N E of Worcester Pop (1890) 10,424 , (1900) 
13,667, of whom S';o4 were foreign- born , (1910, US census) 
I3>075 The township is traversed by the Boston 5 . Maine, and 
New York, New Haven ix Hartford railways It contains 
7 sq m of vaned and picturesque hilly country on the F slope 
of the highland water-parting between the Connecticut river 
and the Atlantic There is charming scenery along the Nashua 
river, the chief stream Ihe SW corner of the township is 
now |)art of an immense water reservoir, the Wachusett dam and 
reservoir (excavated 1896-1905 , circumference, 315 2 m ), on the 
b branch of the Nashua, which will hold 63,000 mfllion gallons 
of water for the supply of the metropolitan region around 
Boston On this is situated the village of Clinton, whicJi has 
large manufactories, among whe^sc products are cotton and 
woollen fabrics, carpets, wire-cloth, iron and steel, and combs 
The textile and carpet mills are among the most famous m the 
United btates In 1905 the total factory product of the township 
was valued at $5,4^7.865, the value of cotton goods, carpets 
and wire -work constituting about nine-tenths of the total 
The prominence of the township as a manufacturing centre 
13 due to Erastus Brigham B^elow (1814-1879), one of the 
incorporators of the Massachusetts Institute of Technology, 
who devised power -looms for the weaving of a variety of 
figured fabrics, — coach-lac e,counterpancs,ginghams,silkbrocatel, 
tapestry carpeting, ingrain and Brussels carpets, — and revolu- 
tionized their manuf icture In 1843 he and his brother Horatio 
N Bigelow established in Clinton the Lancaster Mills for the 
manufacture of ginghams From 1813 to 1831 he perfected his 
loom for the weaving of Brussels and Wilton carpets, the greatest 
of his inventions , and he established the Bigelow Carpet Mills 
here He 'ilso invented the loom for the weaving of ivirc-cloth 
It IS claimed that the first production m the United States of 
finished cotton cloths under one roof and under the factory 
system was not at Waltham in 1S16, but at Clinton in 1813 , 
neither place was the first to spin by power, nor the first to 
produce finished eloths without the factory system The comb 
industry dates from the eighteenth century The first of the 
modern textile mills were established in 1838 for the manu- 
facture of coach-lace Clinton was a put of Lancaster, now 
a small farming township (pop in 1903, 2406), until 1850, when 
It was set off as an independent township The earliest settle- 
ment goes bark to 1643 

See A E Ford, Htstory of the Ortgtn of the Town of Clinton, 
Massachusetts, ibs^-tlibs (Clinton, 1896) 

CLINlUW, a city and the county-seat of Henry county, 
Missouri, U S A , on the Grand river, 87 m S E of Kansas City 
Pop (1890) 4737 , (1900) 5061, of whom 470 were negroes 
It IS served by the bt Louis San Francisco, the Missouri, 
Kansas & lexas, and the Kansas City, Clinton & Springfield 
railways The city is situated on the border of a rolling prairie 
about 770 ft above the sea Ihe vicinity abounds in coal, 
but IS principally agricultural, and C hnton’s chief interest is m 
trade with it 1 he principal manufactures are flour and pottery 
Clinton was laid out in 1836 and was incorporated in 1865 

CLINTON, a village of Oneida county, New York, USA, 
on the Oriskany Creek, about 9 m b W of Utica Pop (1890) 
1269, (1900) 1340, (1905, state census) 1313 It is served 
by the New York, Ontario & Western railway, and is connected 
with Utica by an electric line Several fine mineral springs in 
the vicinity have given Clinton some reputation as a health 
resort There are iron mines, blast furnaces, and iron smelters 
Clinton IS the seat of Hamilton College (non-sectanan), which 


was opened as the Hamilton Oneida Academy in 1798, and 
was chartered under its present name m 1812 It was founded 
by the Rev Samuel Kirkland (1741-1808), a missionary among 
the Oneida Indians, its corner-stone was kud by Baron bteuben, 
Its shade trees were furnished by Thomas Jefferson , and its 
name t/as received from Alexander Hamilton, one of its early 
trustees It had in 1907-1908 20 instructors, 178 students, 
and a library of 47,000 volumes and 30,000 pamphlets At 
Clinton are also excellent minor schools Litchfield Observ'atory 
is connected with the coll^, and was long in charge of the well- 
known astronomer, Christian H F Peters (1813-1890), who 
discovered here more than 40 asteroids and made extensive 
investigations concernmg comets The village was settled 
about 1786 by pioneers from New England, was named m honour 
of George Clinton, and was incorporated in 1842 
CLINTONITE, a group of micaceous minerals known as the 
“ brittle micas ” Like the micas and chlorites, tht> are mono- 
clmic in crystallization and have a perfect cleavage parallel to 
the flat surface of the plates or scales, but differ markedly from 
these m the brittleness of the laminae , they are also considerably 
harder, the hardness of chloritoid being .is hign as 6J on Mohs’ 
scale They differ chemically from the micas m containing less 
silica and no alkalis, and from the thlontes m containing much 
less water , m man> respects they are intermediate between 
the micas and chlorites 

The following species are distinguijhed — 

Maigante is a basic calcium aluminium silicate, HjCaAl^SiPj ,, 
and IS classed by some authors as a lime-mica It forms white 
pearly scales, and wa.> at first known as pcarl-mi(a and after- 
M irds as margante, from /tapyaphr]^,, a pearl It is a char.u ter- 
istic associate of corundum, of which it is frequently in alteration 
product (facts which suggested the sjnonymous names corun- 
dellitc and emeryhte), and is found in the emery deposits of 
Asia Minor and the Grecian Archipelago, and with corundum 
at sever il localities in the United States 
SeyberMe, Brandistte and Xanthophylhie are close 1 } allied 
species consisting of basic magnesium, calcium and aluminium 
silicate, and have been regarded as isomorphous mixtures of a 
silicate (H2CiMg4Si)0,,) and an alummate (HjLaMgAlj^Oi^) 
Scybertite (the original clintonite) occurs as reJdish-hrown to 
copper-red, brittle, foliated masses m metimorphic hmes^^one 
at Amity, New York , brandisitc as y .lowish-grccn hexagonal 
prisms m metamorphic limestone m the Fassathal, lirol, xantho- 
ph}llite as yellow folia and as distinct crvstals (wplucvitc) in 
chloiitic schists m the Urals 

Odontoid has the formula Hj(Fe,Mg)Al2bi07 It forms 
tabular crystals and scales, with inclistmct hexagonal outlines, 
which are often curved or bent and aggregated in rosettes Ihe 
colour IS dark gre> or green, a ch ractenstic feature is the 
plcochroism, the pleochroic colours varying from vellowish- 
green to indigo-bluc Hardness, 6 ( 1 , specific gravity, 3 4-3 b It 
occurs as isolated scales scattered through schistose rocks and 
phyllites of dynamo-metamorphic origin The ottrelites of the 
phyllites and ottrelite schists of Ottrez and other localities m 
the Belgian Ardennes is a manganiferous variety of chlontoid, 
hut owing to enclosed impurities the analyses differ widely from 
those of typical chlontoid (L J S ) 

CLISSON, OLIVIER DE (1336-1407), French soldici, was the 
son of the Ohvier de Chsson who was put to death m 1343 on the 
suspicion of having wished to give up Nantes to the English 
He was brought up m England, where his mother, Jeanne de 
Belleville, hid married her second husband On his return to 
Bnttany he took arms on the side of de Montfoit, distinguishing 
himself at the battle of Auray (1364), but in consequence of 
differences with Duke John IV went over to the side of Blois 
In 1370 he joined Bertrand du Guesclin, who had lately become 
constable of France, and followed him in all his campaigns against 
the English On the death of du Guesclm Chsson received the 
constable’s sword (1380) He fought with the citizens of Ghent, 
defeating them at Roosebek (1382), later on commanded the 
army m Poitou and Flanders (1389), and made an unsuccessful 
attempt to invade England On his return to Pans, m 1392, 
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an attempt was made to assassinate him by Pierre de Craon, 
at the instigation of John IV of Brittany In order to punish 
the Utter, Charles VI , accompamed by the constable, marched 
on Brittany, but it was on this expedition that the king was 
seized with madness The uncles of Charles VI took proceedings 
against Qisson, so that he had to take refuge in Britt iny He 
was reconciled with John IV, and after the dukes death, m 
1399, he became protector of the duchy, and guardian of tht 
young princes He had gathered vast wealth ^fore his death 
on the 23rd of April 1407 

CLISSON, a town of western France, in the department of 
Loire-Infericure, prettily situated at the confluence of the S^vre 
Nantaise and the Mome 17 m SE of Nantes by rail Pop 
(1906) 2244 I he town gave its name to the celebrated famih 
of Chsson, of which the most famous member was Olnier dt 
Chsson It has tlie imposing ruins of their stronghold, parts 
of which date fiom the 13th century The town and castle wen 
destroyed in 1792 and 1793 during the Vendean wars The 
sculptor F F Lemot afterwards bought the castle, and the town 
was rebuih in the early part of the 19th century according to 
his plans Ihere are picturesque parks on the hanks of the 
rivers The Mome is crossed by an old Cotluc bridge and by a 
fine modern viaduct 

CLITUEROE, a market town and municipal borough m the 
Clitlieroe parliamentary division of Lancashire, England, 220 m 
N N W from London and 33 m N by W from Manchester, on 
the Lancashire & Yorkshire rulwiy Pop (1901)11,414 It is 
finely situated in the valley of the Kibble, at the foot of Pendlt 
Hill, a steep phteau-like mass nsing to 1831 ft lh( church of 
bt Mary Magdalene, though occupying an ancient site, is wholly 
modernized There are a grammar school, founded m iS54, 
and a technical school On a rocky elevation commanding the 
valU V stands the keep and other fragments of a Norman castle, 
but part of the site is occupied by a modern mansion The 
industrial establishments comprise eotton-mills, print-works, 
pxpcr-mills, foundries, and briek and lune works Ihe corpora- 
tion consists of a mivor, 4 aldermen and 12 counnllors Arei, 
2 381; acie* 

Stonyhurst College, s ni b\\ of Clitheroe, is the principal 
establishment in England foi Roman ( athohe students Ihe 
Jesuits of bt Omer, after emigrating to Bruges and Liege, were 
disorganized by the rev olution iry troubles at the close of the 
18th century, and a large bod\ time to I n gland, when Ihomas 
Wtld, in 1795, conferred his piopcrty ol Stonv hurst upon them 
Ihe fine and extensive buildings, of whieh the nucleus is a 
mansion of the X7th century, eont un a public sihool for boss 
and a house of studies for Jesuit ecclesiastics, while there is a 
preparatory school at a short distance livery branch of studv 
IS prosteuted, the college including such institutions as an 
observatoiy, laboratories and farm buildings 

The Honour of Clitheroe, the name of winch is also written 
Clyderhow and Cletherwoode, was first held by Roger de Poictou, 
who was almost certainly the builder of the castle, which was 
dismantled m 1649 He grunted it to Robert de I^cv, in whose 
family it remained with two short intervals until it passecl by 
marriage to Ihomas, earl of Lancaster, in 1310 It fomied part 
of the duchv of Lancaster till Charles II at the Restoration 
bestowed it on General Monk, from whose family it descended 
through the house of Montague to that of Buecleuch The 
(litheroe Estate Company are the present lords of the Honour 
The first charter was granted about 1283 to the burgesses by 
Henrv de Lacy, seeoncl earl of Lincoln, confirming the liberties 
granted bv the first Henry dc I^ey, who is therefore sometimes 
said, although probably erroneously, to have granted a charter 
about 1147 The 1283 charter was confirmed by Edward III m 
1346, Henry V m 1413-1414, Henrv VI II m 1542, and James I 
m 1604 Of the fairs, those on December 7th to 9th and Mauh 
24th to 26th are held under a charter of Henry IV in 1409 
A weekly market lias been held on Saturday since the Conqueror’s 
days In 1558 the borough was granted two members of parlia- 
ment, and continued to return them till 1832, when the number 
was reduced to one Under the Redistribution Act of 1885 the 


531 

borough was disfranchised The municipal government was 
formerly \ ested m an in-bailiff and an out-baihff elected annualh 
from the m and out burgesses A court-leet and court- baron 
used to be held half-yearly, but both arc nowohsokte Ihe 
present corporation governs under the Municipal Corixiration 
Act (1837) There was a church or chapel here m earlv times, 
and a chaplain is mentioned in Henry II ’s reign 

CLITOMACHUS, Greek philosopher, was a Carthaginian 
originally named Hasdrubal, who came to Athens about tht 
middle of the 2nd century n t at the age of twenty-four H( 
made himself well acquainted with Stoic and Pciipatetic philo- 
sophy , but he studied piini ipallv under ( arneades, whose views 
he adopted, and whom he succeeded as chief of the New Academv 
in 129 B c He made it his business to spread the knowledge of 
the doctnms of Carneades, who left nothing in writing himself 
Chtomachus’ works were some four hundred m number but 
we possess scareelv anv thing but a few titles among which are 
De susltnendii assnisiomhui (Ilfpt tTro^t^s, on suspension of 
judgment ”) and lUgl aipta-twv (an account various philo- 
soph'cal sects) In i j6 he wrote a treatise to console Ins eountrv - 
men after the ruin of ihcir citv, m which he insisted that a wise 
man ought not to feel grieved at the destruction of his (ountrv 
Cicero highly commends his works and admits his own debt in 
the Academics to the treatise Utpi eVoxfjs Parts of ( icero s 
De A atura and Dt Diviuahonc and the treatise De Fato are also 
m the mam based upon riitomaehus 

bee n Wtllmann in Er'^eh and C n bci s 4 llf;evteine }Zm%clopadie 
K IlitzU, li uiitsuihiotf^tn -it Cueno plnlosophisilu n '^ihniten, 1 
{1^77) Piog Lacit IV C)7 tjz Citcrc), had Pr n 31, 32, ind 
7 i«st in 22 and irticle \cademv , (>i<i i k 

CLITUMNUS, a river in L rnlirii, It ilv which n>es from ivcrv 
abundant spring bv the road between the ancient ^jioletium and 
Trcbia, 8 m from the former, 4 m from the Utter, vnd after a, 
short course through the territory of the latter town joins the 

imia, a tnbutarv of the Tiber The spring is well elcscribcd 

In Pliny {kpist viu 8) it was visited bv Caliguh and bv 

Honorius, and is still picturesque — a cleir pool surrounded by 

poplars and weeping willows The stream w is personified as a 
god, whose am lent temple lay near the spring, ind dose bv 
other smaller shrines , the pliee, therefore, occurs uiiiU r the name 
Saaana (the shrines) as i Roman post station The building 
gcnerallv known as the lempio di Clitunno, close to the spring 
IS, however, an ancient tomb, converted into i Christian church 
in the early middle agc^, the decorative sculptures, which arc 
obviously contemporarv with those of S Salvatore at Spoltlo 
bcluniririg to the jth or 6th e e ntury according to some authorities, 
to the 12th according to other. 

See H Cnsar \iio<.o huUctttno di arthcolo^ia crihtana (Rome, 
i 8 os) 1 127 -I \ entun, Stona dell arte italiatta (Milan, 1904), 
m 903 

CUVE, CAROLINE (1S01-1S73), English authoress was Ixvrn 
in London on the 24th of June i8oi, the daughter of Mr Me\ sev- 
Wigley, MP for Worcester She married, in 1840 the Rev 
.Vreher Cliv'e She published over the signature ‘V,’ eight 
volumes of poetry, but is best known as the author of Paul 
FerroH (iS'?^) a sensational novel, ami IK/iv Paul Ferroll killed 
his H ife (i860) She died on the 13th of JuK 1873, at Whit- 
field, Herefordshire 

CLIVE, CATHERINE [Kitty] (1711^178^), British actress 
was Uirn, probably in I ondon, in 1711 Her father, Williim 
Raftor, an Irishman of good famiK but small means, hatl held 
a captain’s commission in the French armv under Ixiuis XI 
From her earliest vears she showed a tilent for the stage, and 
about 1728 became a member of the companv at Drurv Lane 
of which Coliev Cibber was then manager Her first part was 
that of the page Ismencs (‘ with 1 song ’) m the tragedv Mithn- 
dates Shortly afterwards she married George Clive a Ixirnster 
and a relative of the ist Lord ( live, but husband ind wife soon 
separated by mutual consent In 1731 she definitely established 
her reputation as a comic actress and singer in Charles Cofftv s 
farce-opera adaptation The Drml to Pa\ \nd from this time 
she v^as alwavs a popular favourite She acted little outside 
Drury Lane, where in 1747 she became one of the original 
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members of Garrick s company She took part, however, m some 
of the oratorios of Handel, whose friend she was In 1769, having 
been a member of Garrick’s company for twenty-two years, she 
quitted the stage, and hvcd for sixteen \ ears in retirement at 
a villa at Twickenham, which had been given her some time 
previously bv her friend Horace Walpole Mrs Clive had small 
claim to good looks, but as an actress of broad comedy she was 
unreservedly praised by Goldsmith, Johnson and Garrick She 
had a quick temper, which on various occasions involved her 
in quarrels, and at times sorely tried the patience of Garrick, but 
her private life remained above suspicion, and she regularly 
supported her father and his family She died at Twickenham 
on the 6th of December 1785 Horace Walpole placed in his 
garden an urn to her memory, bearing an inscription, of which 
the last two lines run 

“ The comic muse with her retired 
And slud a tear when she expired " 

See Percy Fitzgerald Life of Mrs Catherine Clive (1888) , W R 
Clittwood, General History of the Stage (1740) Thomas Davies, 
Memoirs of the Life of Davtd Garrick (1784) 

CLIVE, ROBERT CLIVE, Baron (i72S-i774), the statesman 
and general who founded the empire of British India, was born on 
the 29th of September 1725 at St>che, the family estate, in the 
parish of Moreton Say, Market Drayton, Shropshire We learn 
from himself, in his second speech in the House of Commons in 
1773, that as the estate yielded only £300 a year, his father 
followed the profession of the law also ihe Clives, or Clyves, 
were one of the oldest families in the county of Shropshire, 
having held the manor of that name in the rtign of Henry II 
One ( liv e was Irish chancellor of the exchequer under Henry 
VIII , another was a member of the Long Parliament , Robert’s 
father for mtny years repnstntcd Montgomeryshire in parlia- 
ment His mother, to whom he u as tenderly attached, and who 
had a powerful influence on his career, vas a daughter, and with 
her sister Lady Sempill co-heir, of Nathaniel Gaskcll of Man- 
chester Robert was their eldest son VV ith his fi\ e sisters, all of 
whom were married in due time, he ever maintained the most 
affeetionate relations His only brother survued to 1825 

Young Clive was the despair of his teaehers Sent fiom school 
to school, and for only a short time at the Merchant Taylors 
school, which then as now had a high reputation, he neglected his 
books for perilous adventures But he was not so ignorant as his 
biographers repiesent He could read Horace in after life, and 
he must have laid in his youth the foundation of that clear and 
vigorous English style which marked all his despatches, and 
made Lord Chatham declare of one of his speeches m the IIousi 
of Commons that it was the most eloquent he had ever heard 
From his earliest years, however, his ambition was to lead his 
fellows , but he never sacrificed honour, as the word was then 
understood, even to the fear of death At eighteen he was sent 
out to Madras as a “ factor ” or ‘ writer ” in the civil service of 
the East India Company The detention of the ship in Brazil for 
nine months enabled him to acquire the Portuguese language, 
which, at a time when few or none of the Company’s servants 
learned the vernaculars of India, he often found of use For the 
first two years of his residence he was miserable He felt keenly 
the separation from home , he was always breaking through the 
restraints imposed on young “ writers ” , and he was rarely out 
of trouble with his fellows, with one of whom he fought a duel 
ihus early, too, the effect of the climate on his health began to 
show Itself in those fits of depression during one of which he 
afterwards prematurely ended his life 1 he story is told of him 
by his companions, though he himself never spoke of it, that he 
twice snapped a pistol at his head in vain His one solace was 
found in the governor’s library, where he sought to make up for 
past carelessness by a systematic course of study He was just of 
age, when in 1746 Madras was forced to capitulate to Labour- 
donnais during the War of the Austrian Succession The breach 
of that capitulation by Dupleix, then at the head of the French 
settlements in India, led Clive, with others, to escape from the 
town to the subordinate Fort St David, some 20 m to the south 
There, disgusted with the state of affairs and the purely com- 


mercial duties of an East Indian civilian, as they then were, ( live 
obtained an ensign’s commission 

At this time India was ready to become the prize of the first 
conqueror who to the dash of the soldier added the skill of 
the administrator For the forty years since the death of the 
emperor Aurangzeb, the power of the Great Mogul had graduallv 
fallen into the hands of his provincial viceroys or subadhars 
The three greatest of these were the nawah of the Deccan, or 
south and central India, who ruled from Hyderabad, the nawab 
of Bengal, whose capital was Murshidabad, and the nawab or 
wazir of Oudh The prize lay between Dupleix, who had the 
genius of an administrator, or rather intriguer, but was no 
soldier, and Clive, the first of a century’s brilliant succession of 
those “ soldier-politicals,” as thev arc called in the East, to whom 
Great Britain owes the conquest and consolidation of its greatest 
dependency Clive successively established British ascendancy 
against French influfence in the three great provinces under these 
nawabs But his merit lies especially in the ability and foresight 
with which he secured for his country, and for the good of the 
natives, the richest of the three, Bengal First, as to Madras and 
the Deccan, Clive had hardly been able to commend himself to 
Major Stringer I awrence, the commander of the British troops, by 
his courage and skill in several small engagements, when the 
peace of Aix-la-C hapelle (1748) forced him to return to his civil 
duties for a short time An attack of the malady which so 
severely affected his spirits led him to visit Bengal, where he was 
soon to distinguish himself On his return he found a contest 
going on between two sets of rival claimants for the position ot 
viceroy of the Deccan, and for that of nawab of the Cirn itic, tht 
greatest of the subordinate states under the Deccan DupUn, 
who took the part of the pretenders to power in both places, was 
carrying all before him The British had been weakened by the 
withdrawal of a large force under AdminU Boscawen and by thi 
return home on leave of Major Liwrcnce But that officer had 
appointed ( live commissary for the siipplv of the troops with 
provisions, vv ith the rank of captain More than one disaster had 
taken place on a small scale, when Clive drew up a plan foi 
dividing the enemy s forces, and offered to carry it out himself 
The pretender, (handa Sahib, had been made nawab of the 
Carnatic with Dupleix’s assistance, while the British had taken 
up the cause of the more legitimate successor, Mahnmmid All 
Chanda Sahib had left Arcot, the capital of the Carnatie, to 
reduce Irichinopoh, then held by a weak English bittalion 
Clive offered to attack Arcot in order to force Chanda Sahib to 
raise the siege of Inchinopoly But Madras and Fort St David 
could supply him with only 200 Europeans and 300 sepoy s Of 
the eight officers who led them, four were civilians like Clive 
himself, and six had never been in action His force had but 
three field-picccs The circumstances that C liv e, at the head of 
this handful, had been seen marching during a storm ot thunder 
and lightning, frightened the enemy into evacuating the fort, 
which the British at once began to strengthen against a siege 
Clive treated the great population of the citv with so much 
consideration that they helped him, not only to fortify his position, 
but to make successful sallies against the enemy As the days 
passed on, Chanda 'sahib sent a large armv under his son and his 
French supporters, who entered Arcot and closely besieged ( live 
in the citadel 

Macaulay gives the following brilliant account of the siege — 

“ Raja Sahib proceeded to invest the fort, which seemed (juite 
incapable of sustaining a siege The walls were ruinous, the ditches 
dry, tht lamparts too narrow to admit the guns, and the battle 
ments too low to protect the soldiers The little g vrrison had been 
greatly led need liy casualties It now consisted of 120 Europeans 
and 200 sepoys Only four officers were left, the stock of provisions 
was scanty, and the commander who had to conduct the defence 
under circumstances so discouraging was a young man ot fiv c and 
twenty, who had been bred as a book keeper During lifty days the 
siege went on, and the young captain maintained the defence with 
a firmness, vigilance and ability which would have done honour to 
the oldest marshal m Europe The breach, however, increased day 
by day Under such circumstances, any troops so scantily provided 
with officers might have been ixpteted to show signs of insubor 
dination and the danger was peculiarly great in a force composed of 
men differing widely from each other in extraction, colour, language. 
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manners and religion But the devotion of the httk band to its 
chief surpassed anything that is related of the Icnth Legion of 
Caesar, or the Old Guard of Napoleon Ihc sepoys came to Clive, 
not to complain of their scanty faic, but to propose that all the giain 
should be givtn to the Europeans, who rcnuired more nourishment 
than the natives of Asia The thin grud, they said, which was 
stiamcd away from the nee would sulhcc for themselves History 
contains no more touching instance of military fidelity, or of the 
influence of a commanding mind An attempt made by the gov( rnor 
of M ulras to ichevc the place had failed but there was hope from 
anothei quarter A body of 3000 Mahrattas, half soldiers, half 
lobbers, under the command of a chief named Muran Rao had been 
lured to assist Mahoinined All but thinking the French power 
inesistiblc, and the tiiumph of Chanda Sahib certain, they had 
hitherto icmamcd inactive on the frontieis of 1 h« Carnatic The 
fame of the defence of Arcot roused them from their torpor Muran 
Rao declared that he hid never before believed that Englishmen 
could hght, but that ht would willingly help them since he saw that 
tiny had spirit to help themselves Raja bahib learned that the 
Mahrattis were in motion, and it was necessiry for him to be ex 
jxditious He first tried negotiations — lie offered large biibcs to 
Cliv e, which were rejccteel with scorn , he vowed that if his proposals 
were not accepted, he would instantly steirin the fort, aiul put every 
man m it to the sword Cli\e told him, 111 reply, with eh iracten^tic 
haughtine ss, that his father w as a usurper, that his army was a rabble, 
intl th it lie would do well to think twice before he sent such poltroons 
into a breach defended b\ English soldiers Raja Sahib determineel 
to storm the fort Ihe day was well suited to a bold military enter 
piise It was the great Mahommedan festival, the Muh inain, which 
IS sacred to the tm mory of Husain, the son of \li thvc had received 
secict intelligence of the design, had made his arr ingements, and, 
exhausted by fitigue, had thrown himself on his bed He was 
iw iktmd by the alarm, and wis instantly at his post The enemy 
advanced, driving lielore them elephants whose foreheads were 
limed witli iron pi it( s It was cxjieeted that the gates woul 1 vuld 
to the shock of thesi living l>ittcrmg-r ims But the huge heists 
no soonci felt the English musket balls tlian they turned round and 
lushed furiously away, trampling on the multitude which had uiged 
them foiward \ raft w is launched on the watei which Idled one 
jiirt of the eliteh Clive jxiceivmg thit his gunnels at th it jiost 
did not iindi rstand then bnsiiuss, took tin management of a jncee 
ol iitillerv liimselt, ind cle ueel the rift in a f* w minutes Whcie 
the 1110 it w IS dr\, the essad ints mounted witli greit boldness but 
they weie iceeiv e el with a fire so lieav \ intl so well diitcteel, th it it 
oon (juelled the courage even of f in iticism and of intoxication 
Hu le ir lanks of tlie English kept the fiont ranks sujqdied witli a 
constant succession of loided muskets, ind tverv shot told on the 
living mass below The sliuggle listed afiout an houi 400 of the 
issail lilts Jell the gariisoii least onlv five oi si\ men Ihe besieged 
passed in inxious night, looking for a renewal of the attack But 
when dav bioke, the enemy' weic no mem to be seen They had 
retired, leivmg to the English several guns and a large quantity of 
ammunition ” 

In India, wc miglit sa\ in all history, there is no parallel to 
this exploit of 1 7 SI till we come to the siege of Lucknow in 18157 
(live, now reinforced, followed up his advantage, and Major 
Lawrence returned in time to carry the war to a successful issue 
In 17S4 the first of the C arn itic treaties was made prov isionalh 
betw'een T Saunders, the Companv 's resident at Midras, and 
M (lodeheu, the hrench commander, m which the Lnglish 
protege, Mahommed All, was virtually recognized as nawab, and 
both nations agreed to equalize their possessions When war 
again broke out in 1756, and the French, during Clive s absence in 
Bengal, obtained successes in the northern districts, his efforts 
helped to drive them from their settlements The Treaty of 
Pins m 1763 formallv confirmed Mahommed Ah in the position 
which Clive had won for him Two years after, the Madias woik 
of Clive was completed by a firman from the emperor of Delhi, 
recognizing the British possessions m southern India 

ibe suge of Arcot it once gave Clive a European reputation 
Pitt jironounccd the y outh of twenty-sev en who had done such 
deeds a “ heaven-born general,” thus endorsing the generous 
appreciation of his carlv commander, Major Lawrence When 
the court of directors x uted him a sword w’orth £700, he refused 
to receive it unless Lawrence was similarly honoured He left 
Madras for home, after ten years absence, early in i 7 ‘ 53 , but 
not before marrynng Miss Margaret Maskelync, the sister of a 
friend, and of one who was afterwards well known as astronomer 
roy al All his correspondence prov es him to have been a good 
husband and father, at a time when society was far from pure, 
and scandal made havoc of the highest reputations In after 
dav s, w hen Cliv e’s uprightness and stern reform of the Company s 
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Civil and military services made him many enemies, a biography 
of him appeared under the assumed name of C harles Carractolt, 
Gent All the evidence is against the probability of its scandalous 
stories being true Clive as a y oung man occasionally indulged 
in loose or free talk among intimate friends, but beyond this 
nothing has been proved to his detriment After he had been 
two years at home the state of affairs m India made the directors 
anxious for his return He was sent out, in 1 7 s6, as governor 
of Fort St David, with the reversion of the government of 
Madras, and he received the commission of lieutcnant-coloncl 
m the king s army' He took Bombay on his way, and there 
commanded the land force which captured Gherid, the stronghold 
of the Mahrattd pirate, Angria In the distribution of prize 
money which followed this expedition he showed no little self- 
denial He took his seat as governor of Fort St David on the 
day on which the nawab of Bengal captured Calcutta, and 
thither the Madras government at once sent him, with admiral 
Watson He entered on the second period of his career 

Since, m August ibqo. Job Charnock had landed at the village 
of Sutanati with a guard of one olheer and 30 men, the infant 
capital of Calcutta had become a rich centre of trade The 
successive nawabs or V'lceroys of Bengal had l>cen friendh to it, 
till, in 1 756,Suraj-ud-DowIah succeeded his uncle at Murshidabad 
His predecessor’s financial minister had fled to Cak utta to escape 
the extortion of the new nawab, and the English governor 
refused to deliver up the refugee Enraged at this, Siiraj-ud- 
Dowlah captured the old fort of Calcutta on the 20th of June, 
and plundered it of more than two millions sterling Many of 
the English fled to ships and dropped down the river The 146 
who remained were forced into the Black Hole in the stifling 
heat of the sultriest period of the v ear Only 23 came out aliv c 
The fleet was as strung, for those clavs, as the land force was 
weak Disembarking liis troops some miks below the citv 
Clive marched thromrh the jungles, where he lost his wav owing 
to the trcacherv of his guides, but soon inv csted Fort \N ilham 
while the fire of the ships reduced it on the 2nd of Januarv 1757 
On the 4th of Februarv he defeated the whole armv of the nawab 
which had taken up a strong position just bevond what is now 
the most northerh suburb of Cakuttt The nawab hastened 
to conclude a treatv, under which favourable terms were con- 
ceded to the (ompanv s trade, the factories and plundered 
propertv were restored, and an Fnglish mint was established 
In the accompanying agreement, oftensivc and defensive, Clive 
appears under the name by which he was always known to the 
natives of India, Sabut Jung, or ‘ the daring in war The hero 
of Arc ot had, at Angria s stronghold, and now again under the 
w'alls of Calcutta, established his reputation as the first captain 
of the time With 600 Britisli soldiers, 800 sepov s, 7 fieki-pieees 
and 500 sailors to draw them, he had routed a force of 34,000 men 
with 40 pieces of heavy cannon, so elephants, and a cemp that 
extended upwards of four miles in length His own account, m a 
letter to the archbishop of rantcrbu’'v, gives a modest hut vivid 
description of the oattle, the importance of which his been 
overshadowed bv Phisstv In spite of his double defeat and the 
treatv which followed it, the madness of the nawab burst forth 
again As J ngland and k ranee were once more at war Clive 
sent the fleet up the riv'cr against Ch ancle rnagore, while he 
besieged it b\ land After consenting to the siege, the nawab 
sought to assist the French, but m vain The captuu of their 
principal settlement m India, next to Pondicherrv, which had 
fallen m the previous war, gave the combined forces prize to 
the value of £130,000 Ihe rule of Suraj-tid-Dowlah became 
as intolerable to his own people as to the British Ihev formed 
a eonfederaev to de]>ose him, at the head of whieh was Jafar 
All Khan, his commander in-chicf Associating with himself 
Admiral Watson, (»c)\ernor Drake and Mr Watts, Clive made 
a treatv in which it was agreed to give the ofhet of vucrov of 
Bengal, Behar and Orissa to Jafar, who was to pa\ a million 
sterling to the Companv for its losses in Calcutta and the cost 
of its troops, half a million to the British inhabitants of Calcutta, 
£200,000 to the native inhabitants, and £70,000 to its \rmcnian 
merchants Up to this point all is clear Suraj-ud-Dowhh was 
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hopeless as a ruler His relations alike to his master, the merely 
titular emperor of Delhi, and to the people left the province open 
to the strongest After ‘ the Black Hole/' the battle of Calcutta, 
and the treachery at Chandernagore in spite of the treaty v^hich 
followed that battle, the Fast India Company could treat the 
nawab only as an enemy Clive, it is true, might hav e disregarded 
all native intrigue, marched on Murshidahad, and at once held 
the delta of the Ganges in the Company’s name But the time 
was not ripe for this, and the consec[uenccs, with so smtll a 
force, might have been fatal The idea of acting dircctlv as 
rulers, or save under native charters and names, \s as not dt \ cloptd 
by events for half a century The political morality of the time 
in Furnpe, as well as the comparative ^\eakness of the Company 
in India, led Clive not only to meet the dishonesty of his native 
associate by equal dishonesty, but to justify his conduct by the 
declaration, years after, in parliament, thit he would do the 
same again It became necessaiy to employ the richest Bengali 
truler, Omichund, as an agent between Jafar Ah and the British 
officials Master of the secret of the confederacy against Suraj- 
ud-Dowlah, the Bengali threatened to betra> it unless he was 
guar inteed, m the treaty itself, ^{^300,000 To dupe the villain, 
who was really paid by both sides, a second, or fictitious treaty, 
was shown him with a clause to this effect Ihis Admiral 
Watson refused to sign , “ but,” Clive deponed to the House 
of ( ommons, “ to the best of his remembrance, he gave the 
gentleman who earned it leave to sign his name upon it , his 
lordship never made any secret of it , he thinks it warrantable 
in such a cast, and would do it again a hundred times , he had 
no intf rested motive m doing it, and did it with a design of 
disappointing the expectations of a rapaiious man” Such is 
( live’s own defence of the one act which, m a long career of 
abounding temptations, was of questionable honestv 

The wh(jle hot season of 17^7 was spirit m these negotiations, 
till the middlt of J une, wht n C live began his march from Chander- 
nagore, the British in boats, and the sepoys along the right bank 
of the Hugh That river above Calaitta is, dunng the rainy 
season, fed by the oyerflow of the Cianges to the north through 
three streams, which m the hot months are nearly dry On the 
left bank of the Bhagirathi, the most westerly of these, 100 m 
above Chandernagore, stands Murshidahad, the capital of the 
Mogul vii eroys of Bengal, and then so vast that C live compared 
It to the London of his day Some miles farther down is the field 
of Plassev, then an extensive grove of mango trees, of which 
enough yetrem ams, m spite of the changing course of the stream, 
to (nabie the visitor to realize the scene On the 21st of |une 
( live arrived on the bank opposite Phssey, in the midst of that 
outburst of ram which ushers in the south-west monsoon of India 
His whole army amounted to 1100 Europeans and 2100 native 
troops, with 9 fidd-pieces Ihe nawab had drawn up 18,000 
horse, 50,000 foot and 53 pieces of heavy ordnance, served by 
trench artillerymen For once in his career Clive hesitated, and 
called a council of sixteen officers to decide, as he put it, ” whether 
m our present situation, without assistance, and on our own 
bottom. It would be prudent to attick the nawab, or whether 
we should wait till joined bv some country power?” Clive 
himself headed the nine who voted for delay , Major (afterwards 
Sir) Eyre CcKite led the seven who counselled immediate attack 
But, either because his daring asserted itself, or because, also, 
of a letter that he received from Jaf ir Ah, as has been said, Clive 
was the first to change his mind and to communicate with Major 
Evre Coote One tradition, followed by Macaulav, represents 
him as spending an hour in thought under the shade of some 
trees, while he resolved the issues of what was to prove one of 
the decisive battles of the world Another, turned into verse by 
Sir Alfred I >all, pictures his resolution as the result of a dream 
However that mav be, he did well as a soldier to trust to the dash 
and even rashness that had gamed Arcut and triumphed at Cal- 
cutta, and as a statesman, since retreat, or even delay, would 
have put back the civilization of India for years When, after 
the heavy ram, the sun rose brightly on the 22nd, the 3200 men 
and the 9 guns crossed the river and took possession of the 
grove and its tanks of water, while (live established his head- 


quarters in a hunting-lodge On the 23rd the engagement took 
place and lasted the whole day Except the 40 Frenchmen and 
the guns which they worked, the enemy did little to reply to the 
British cannonade which, with the 39th Regiment, scattered 
the host, inflicting on it a loss of 500 men Clive restrained the 
ardour of Major Kilpatntk, for he trusted to Jafar All’s abstin- 
ence, if not desertion to his ranks, and knew the importance of 
sparing his own small force He lost hardly a white soldier , m 
all 22 sepoys were killed and 50 wounded His own account, 
written a month after the battle to the secret comm.ttce of the 
court of directors, is not less unaiTcctcd than that in which he 
had announced the defeat of the nawab at Calcutta Suraj-ud- 
Dowlah fled from the field on a camel, secured what wealth he 
could, and came to an untimely end Clive entered Murshidahad, 
and established Jafar Mi in the position which his descendants 
have ever since enio>ed, as pensioners, but have not infrequently 
abused When taken through the treasury, amid a million and a 
half Sterling’s worth of rupees, gold and silver plate, jewels and 
rich goods, and besought to ask whit he would, Clivc was content 
with £160,000, while half a million was distributed among the 
armv and navy, lx)th m addition to gifts of £24,000 to each 
member of the Company’s committee, and besides the public 
compensation stipulated for m the treaty It was to this occasion 
that he referred in his defence before the House of Commons, 
when he declared that he marvelled at his moderation He 
sought rither to increase the shares of the fleet and the troops 
at ills own expense, as he had done at Ghena, and did more 
than once afterwards, with pure of war What he did take from 
the griteful nawab fur himself was less then the circumstam cs 
justified from in Oriental point of view, was far less than was 
pressed upon him, not onlv by Jafar Ah, but by the hundreds 
of native nobles whose gifts Chvc ste idily rc fused, and was openly 
acknowledged from the first He followed a iisige fully recog- 
nized bv the ( omponv, ilthough the fruitful source of future evils 
which he himself w is again sent out to correct 1 he ( ompany 
Itself acquued a revenue of £100,000 a year, and a contribution 
towards its losses and military expenditure of a million and a half 
sterling Such was Jafar Ah s gratitude to Clive that he after- 
wards presented him with the quit-rent of the Comp inv s lands 
in and around Cikutli, amounting to an annuity of £27,000 
for life, and left him by will the sum of £70,000, whuh Clive 
devoted to the army 

While busy with the civil administration, the conqueror of 
Plasscy continued to follow up his military suctiess He sent 
Major ( oote m pursuit of the French almost as far as Benarcj 
He despatched Colonil I'orde to Vizagapatam and the northern 
districts of Madras, where that officer gained the battle of 
(ondorc, pronounced bv Broome ‘‘one of the most brilliant 
at lions on military record ” He came into direct contact, for 
the first tim(, with the Groat Mogul himself, an event whith 
resulted in the most important consequences dunng the third 
penod of his career Shah Alam,when shakzada, or heir-apparent, 
c|uarrelled with his father Alam Gir II , the emperor, and 
united with the viceroys of Oudh and Allahabad for the con- 
quest of Bengal He advanced as far as Patna, which ho besieged 
with 40,000 men Jafar Ah, in terror, sent his son to its relief, 
and implored the aid of (live Major (ailland defeated the 
piinces army and dispersed it Finally, at this period, Clive 
rcptllfd the aggression of the Dutch, and avenged the massacre 
of Amboyna, on that occasion when he wrote his famous letter, 
‘ Dear Forde, fight them immediately , I will send you the order 
of council to-morrow ” Meanwhile he never (eased to improve 
the organization and drill of the sepoy army, after a European 
model, and cniiated into it manv Mahommedans of fine physique 
from upper India He refortified Calcutta. In 1760, after four 
years of labour so incessant and results so glorious, his health 
gave way and he returned to England “ It appeared,” wrote a 
contemporary on the spot, “ as if the soul was departing from 
the government of Bengal ” He had been formally made 
governor of Bengal by the court of directors at a time when his 
nominal superiors in Madras sought to recall him to their help 
there But he had discerned the importance of the province 



CLIVE, LORD 


even during his first visit to its rich delta, mighty rivers and 
teeming population It should be noticed, also, that he had 
the kingly gift of selecting the ablest subordinates, for even thus 
early he had discovered the ability of young Warren Hastings, 
destined to be his great successor, and a year after Plassey, made 
him resident at the nawab’s court 

In 1760, at thirty-five }ears of age, Clive returned to England 
■with a fortune of at least £300,000 and the quit-rent of £27,000 
a year, after canng for the comfort of his parents and sisters, 
and giving Major Lawrence, his old commanding officer, who had 
early encouraged his military genius, £^00 a year The money 
had been honourably and publicly acquired, with the approval 
of the Company The amount might have been four tunes what 
It was had Clive been either greedy after wealth or ungenerous 
to the colleagues and the troops whom he led to victor>' In the 
five years of his conquests and administration in Bengal, the 
young man had crowded together a succession of exploits which 
led Lord Macaulay, in what that historian termed his “ flashy ” 
essay on the subject, to compare him to Napoleon Bonaparte 
But there was this difference in Clive’s favour, due not more 
to the arcumstances of the time than to the object of his policy — 
he gave peace, security, prosperity and such liberty as the case 
allowed of to a people now reckoned at neirly three hundred 
millions, who had for centuries been the prey of oppression, 
while Napoleon’s career of conquest was inspired only by personal 
ambition, and the absolutism he established vanished with his 
fall During the three years that Clivc remained m hnglind he 
sought a political p<isilion, chiefly that he might influence the 
course of events m India, whuh he had left full of promise He 
had been well received at court, had been made Baron Clive of 
Plassey, in the peerage of Ireland, had bought estates, and had 
got not only himself, hut his friends returned to the House of 
( ommons after the fashion of the time 1 hen it was that he set 
himself to reform the home system of the 1 ast India Company, 
and began a bitter warfire with Mr Sulivin, chairman of the 
court of directors, whom m the end he defeated In this he 
was aided by the news of reverses in Bengal Vansittart, his 
successor, having no great influence over [afar All Khan, had 
put Kasim All Khan, the son m-law, in his place m consid' ration 
of eertiin payments to the English oUk lals After a brie f tenure 
Kasim All had fleei, had ordered Walter Reinhardt (kno-wn to the 
Mahommedans as Sumru), a Swiss mercenary of his, to butcher 
the garrison of i<;o English at Patna, and had disappeared under 
the protection of his brother viceroy of Oudh The wluilc 
Company’s service, civil and militarv , had liecome demoralized 
by gifts, and by the monopoly of the inland as well as export 
trade, to such an extent that the natives v\cre pauperized, and 
the ( ompany was plundered of the revenues which C live had 
acquired for them fhe court of proprietors, accordinglv, who , 
elected the directors, forced them, m «pite of Sulivan, to hurre I 
out I>ord ( live to Bengal with the double powers of go'vernor and 
commander-in-chief 

What he had done for Madras, what he had accomplished 
for Bengal proper, and what he had effected m reforming the 
Company itself, he was now to complete in less than two > cars, 
m this the third fieriod of his career, by putting his countr) 
politically m the phee of the emptror of Delhi, and preventing 
for ever the possibility of the corruption to which the British 
m India had been driven by an evil system On the 3rd of Mav 
1765 he landed at Calcutta to learn that Jafar Ah Khan had 
died, leaving him personally £70,000, and had been succeeded 
by his son, though not before the government had been further 
demoralized by taking £100,000 as a gift from the new nawah , 
while Kasim Ah had induced not only the viceroy of Oudh, 
but the emperor of Delhi himself, to invade Bchar After the 
first mutiny in the Bengal army, which was suppressed by 
blowing the sepoy nngkader from a gun, Major Munro, “ the 
Napier of those limes,” scattered the united armies on the hard- 
fought field of Buxar The emperor, Shah Alam, detachtd 
himself from the league, while the Oudh viceroy threw himself 
on the mercy of the British Clive had now an opportunity of 
repeating in Hindustan, or Upper India, what he had xccom- 
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phshetl for the good of Bengal He might hav e secured what are 
now called the United Provinces, and have rendered unnecessary 
the campaigns of Welltslev and Lake But he had other work 
in the consolidation of rich Bengal itself, making it a base from 
which the mighty fabric of British India could afterwards 
steadily and proportionally grow Hence he returned to the 
Oudh viceroy all his territory save the provinces of Allahabad 
and Kora, which he made over to the weak emperor But from 
that emperor he st cured the most important document in the 
whole of British historv in India up to that time, whir h appears 
m the records as “ fim aund from the King '^hah Aalum, granting 
the devvany of Bengal, Behar and Orissa to the torripanv, 
^ 7^5 ’ The date was the 12th of August, the place Benares, 
the throne an English dming-tahle covered with embroidered 
cloth and surmounted by a chair in Clivt’s tent It is all pictured 
by a Mahommedan contcmjxirar} , who indignantly exclaims 
that so great a “ transaction was done and finished m less time 
than would have Ixen taken up in the sale of a jackcuss ” By 
this deed the Company became the real sovereign rulers of thirty 
millions of people, yielding a revenue of four millions sterling 
All this had Ixcn accomplished by (live in the few brief years 
since he had avenged “the Black Hede ’ of ( alcutla Ihis would 
he a small matter, or might even lie a cause of reproach, 
were it not that the Companv s undisputed sovereign tv proved, 
after a sore period of transition, the salvation of these millions 
The lieutenant-governorship of Bengal since thve’s time has 
grown so Urge and prosperous that in 1905 it was found advis- 
able to divide It into two se paratc prov me es But ( live, though 
thus mexlerate and even generous to an extent whieh called 
forth the' astonishment of the natives, had all a statesmans 
foresight <>1 the same date he obtained not onK an inpcrial 
(barter for the Compane s possessions in the Carnatic also, thus 
completing the work he begin at Arcot, hut a thirel firman for 
the highest of all the lieutenancies of the empire, that of the 
Dcccan itself This fact is mentioned in a letter from the secret 
committee of the court of direetors to the Madras government, 
dated the 27111 eif April 1768 Still so disproportieinatc did the 
British force seem, not onh to the number and strength of the 
princes and people of India, hut to the claims and ambition of 
hrench, Dutch and Danish riv ds, that Clive’s last advice to 
the directors, as he hnallv left India m 1777, was this “ V\e 
are sensible that, since the acquisition of the dewanv, the power 
formerlv bcleinging to the souhah of theise provinces is totally, in 
fact, vested m the East India Companv Nothing remains 
to him but the name and shadow of aulhoritv This name, 
however, this shidow, it is indispensably necessary we shoulei 
seem to venerate ’ On a v\idcr arena, even that of the Great 
Mogul himself, the shadow was kept up till it obliterated itself 
in the massacre of English people m the Delhi palace in 1857 , 
and Queen Victoria was proclaimed, first, direct ruler on the 
ist of November 18*58, and then empress of India on the ist of 
January 1877 

Having thus founded the empire of British India, Clive’s 
painful duty was to create a pure and strong administration, 
such as alone would justih its possession h\ foreigners The 
civil service was de-oricntalized by raising the miserable salaries 
which had tempted its members to be corrupt, by forbidding 
the acceptance of gifts from natives, and by exacting coven mts 
under which partieipition m the inlind trade was stopped 
Not less important were his mihtirv reforms With his usual 
tact and nerve he put down a mutiny of the English off cers, 
who chose to resent the veto against icceiving presents and the 
reduction of bitta at a time when two Alahriiti armies were 
mirching on Bengal His reorganization of the arm V', on the 
lines of that which he nad begun after Plissev, and which was 
neglected during his second visit to hngland, has since attracted 
the admiration of the ablest Indian officers He divided the 
whole into three brigades, so as to make c.ach a complete fore^, 
in Itself equal to an\ single nature armv that could be brought 
against it He had not enough British artillerymen, however, 
and would not make the mistake of his successors, who trained 
natives to work the guns, whuh were turned against the British 
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With such effect in 1857 It is sufficient to say that after the 
Mutiny the government returned to his policy, and not a native 
gunner is now to be found in the Indian army 

Clive’s final return to I^ngland, a poorer man than he went out, 
m spkte of still more tremendous temptations, was the signal 
for an outburst of his personal enemies, exceeded only by that 
which the malice of Sir Philip I'rancis afterwards excited against 
Warren Hastings Every civilian whose illicit gams he had 
cut off, every officer whose conspiracy he had foiled, every 
proprietor or director, like Sul 1 van, whose selfish schemes he 
had thwarted, now sought their opportunity He had, with 
consistent generosity, at once made over the legaev of £70,000 
from the grateful Jafar Ah, as the capital of what has since 
been known as “ the Clive Fund,” for the support of invalided 
European soldiers, as well as officers, and their widows, and 
the Company had allowed 8 % on the sum for an object which 
It was otherwise bound to meet General John Burgoyne, of 
Saratoga memory, did his best to induce the House of Commons, 
in which Lord Clive was now member for Shrewsbury, to 
impeach the man who gave his country an empire, and the 
people of that empire peace and justice, and that, as we have 
seen, without blot on the gift, save in the matter of Omichund 
The result, after the brilliant and honourable defences of his 
career which will be found m Almon’s Debates for 1773, was a 
compromise that saved England this time from the dishonour 
which, when Warren Hastings had to run the gauntlet, put it in 
the same category with France in the treatment of its public 
benefactors abroad On a division the House, by i‘;5 to 9^, 
earned the motion that Lord Clive ‘‘ did obtain and possess 
himself ” of £234,000 during his first administration of Bengal , 
but, refusing to express an opinion on the fact, it passed unanim- 
ously the second motion, at five in the morning, “ that Robert, 
Lord Clive, did at the same time render great and meritorious 
services to his country ’ Ihe one moral question, the one 
questionable transaction in all that bi illiant and tempted life — 
the Omichund treaty — was not tone hed 

Only one who can personally understand what Clive’s power 
and services had been will rightly realize the effect on him, 
though in the prime of life, of the discussions through which he 
had been dragged In the greatest of his speeches, m reply to 
Lord Jviorth, he said, — “ My situation, sir, has not been an easy 
one for these twelve months past, and though my conscience 
could never accuse me, yet I felt for my friends who were invoked 
m the same censure as myself 1 hav e been examined by the 
select committee more like a sheep-stealer than a member of this 
House ’ Fully accepting that statement, and believing him to 
have been purer than his accusers m spite of temptations un- 
known to them, we see in Clive’s end the result merely of physical 
suffering, of chronic ilisease which opium failed to abate, while the 
worry and chcgrin caused by his enemies gave it full scope This 
great man, who did more for his country than any soldier till 
Wellington, and more for the people and princes of India than 
any statesman in history, died by his own hand on the 22nd of 
November 1774 in his fiftieth year 

The portrait of Clive, by Dance, in the council chamber of 
Government House, Calcutta, faithfully represents him He was 
slightly above middle-size, with a countenance rendered heavy 
and almost sad by a natural fulness above the eyes Reserved to 
the many, he was beloved by his own family and friends His 
encouragement of scientific undertakings like Major James 
Renncll’s surveys, and of philological researches like Francis 
Gladwin’s, gained him the two honorary distinctions of F R S 
and LL D 

His son and successor Ldward (17(54-1839) was created earl of 
Fowls in 1804, his wife being the sister and heiress of George 
Herbert, earl of Fowis (1755-1801) He is thus the ancestor of 
the later carls of Powis, who took the name of Hcrbeit instead of 
that of Clive in 1807 

See Sir A J Arbuthnot, Lord Clive (" Builders of Greater Britain ’ 
senes) (1899) , bir C Wilson, I o^d Clive ( ‘ English Men of Action ” 
serus) (1890) G. B Mallcson, Lord Clive (“ Rulers of India ” senes) 
(1890) , F M Holmes, Four Heroes of India (1892) , C Caraccioli, 
Life of Lord Cltve (1775) 


CLOACA, the Latin term given to the sewers laid to dram the 
low marshy grounds between the hills of Rome Ihe most 
I important, which drained the forum, is known as the Cloaca 
Maxima and dates from the 6th century b c This was 10 ft 6 in 
wide, 14 ft high, and was vaulted with three consecutive rings of 
voussoirs m stone, the floor being paved with polygonal blocks 
of lava 

CLOCK. The measurement of time has always been based on 
the revolution of the celestial bodies, and the period of the 
apparent revolution of the sun, t e the interval between two 
consecutive crossings of a meridian, has been the usual standard 
for a day By the Egyptians the day was divided into 24 hours of 
equal length The Greeks adopted a different system, dividing 
the day, 1 e the period from sunrise to sunset, into 12 hours, 
and also the night Whence it followed that it was only at two 
periods in the year that the length of the hours during the day and 
night were uniform (see Calendar) In conseijuence, those who 
adopted the Greek system were obliged to furnish their water- 
clocks (see Clepsydra) with a compensating device so that the 
equal hours measured by those clocks should be rendered un- 
equal, according to the exigencies of the season The hours were 
divided into minutes and seconds, a system derived from the 
sexagesimal notation which prevailed before the decimal system 
was finally adopted Our mode of computing time, and our 
angular measure, are the only rtlics of this obsolete system 

The simplest measure of time is the revolution of the earth 
round its axis, which so far as wc know is uniform, perfectly 
regular, and has not varied in speed during any period of human 
observation The time of such a revolution is c died a sidereal 
day, and is divided into hours, minutes and seconds I he pc nod 
of rotation of the earth is practically measured by observ itions of 
the fixed stars (ste Iime), the period Ixtwetn two successiNc 
transits of the same star across a meridian constituting the 
sidereal day Butas the axis of the earth slowly revolves round in 
a cone, whereby the phenomenon known as the precession of the 
equinoxes is produced, it follows that the astronomical sidereal 
day is not the true period of the e irth s rotation on its axis, but 
vanes from it by less than a twenty millionth part, a fraction so 
small as to be inappreciable But the civil day depends not on 
the revolution of the earth with regard to the stais, but on its 
revolution as compared with the position of the sun llurcfore 
each CIV il day is on the average longer than a sidereal one by 
near^ four minutes, or, to be exact, each sidereal day is to an 
average civil day as 99727 to i, and the sidereal hour, minute 
and second arc also shorter m like proportion Hence i sidereal 
clock has a shorter, cjuicker-mov ing pendulum than an ordiniry 
clock 

Ordinary civil time thus depends on the apparent revolution of 
the sun round the earth As, however, this is not uniform, it is 
needful for practical convenience to give itan artificial unilormity 
hor this purpose an imaginary sun, moving round the earth with 
the average velocity of the real sun, and called the “ mean ” sun, 
is taken as the measure of civil time 1 he day is divided into 24 
hours, each hour into 60 minutes, and each minute into 60 seconds 
After that the sexagesimal division system is abandoned, and 
fractions of seconds are estimated in decimals 

A clock consists of a tram of wheels, actuated by a spring or 
weight, and provided with a governing device which so regulates 
the speed as to render it uniform It also has a mechanism by 
which It strikes the hours on a bell or gong (ep hr cloche, Ger 
Glocke, a bell , Dutch Uok, bell, clock), whereas, strictly, a 
timepiece does not strike, but simply shows the time 

Ihe earliest clocks seem to have come into use in I'urope 
during the 13th century,! For although there is evidence that 
they may have been invented some centuries sooner, yet until 
that date they were probably only curiosities 1 he first form they 
took was that of the balance clock, the invention of which is 
ascribed, but on very insufficient grounds, to Pope Silvester 11 in 
A D 996 A clock was put up in a former clock tower at West- 
minster with some great bells in 1288, out of a fine imposed on a 
chief-justice who had offended the government, and the motto 
Discite justitiam, moniti, inscribed upon it The bells were sold. 
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or rather, it is said, gambled away, by Henry VIII In 1292 a 
clock in Canterbury cathedral is mentioned as costing lyt, and 
another at St Albans, by R Wallingford, the abbot in 1326, is 
said to have been such as there was not in all Kurope, showing 
various astronomical phenomena A description of one m Dover 
Castle with the date 1348 on it was published by Admiral 
W H Smyth (1788-18615) in 18151, and the clock itself was 
exhibited going, in the Seuntific Exhibition of 1876 A very 
similar one, made by Henry de Vick for the French king 
Charles V in 11579 was much like the common clocks of the i8th 
century, except that it had a vibrating balance instead of a 
pendulum Ihc works of one of these old clocks still exist m a 
going condition at the V ictoria and Albert Museum It came from 
Wells cathedral, having previously been at Glastonbury abbey 
These old clocks had what is called a verge escapement, and 
a balance The train of wheels ended with a crown wheel, that 
IS, a wheel serrated with teeth like those of a saw, placed parallel 
with Us axis (fig i) Ihese teeth, D, engaged with pallets 
CH, CA, mounted on a vtrge or staff placed parallel to the face 
of the crown wheel As the crown wheel was turned round the 
teeth pushed the pallets alttinatcly until one or the other slid 
past a tooth, and thus let the crown wheel rotate When one 
pillcl had slipped over a tootli, the other pallet caught a corre- 
sponding tooth on the opposite side of the wheel The verge 
was terminated by a balance rod 
jiLued at right angles to it with a 
ball at each end It is evident that 
when the force of any tooth on the 
crown wheel begin to act on a 
pallet, It communu ated motion to 
the balance and thus caused it to 
rotate I his motion would of course 
be ai cell 1 ated, not uniformly, but 
aeeoiding to some law dependent on 
the shape of the teeth and pallets 
U hen the motion h id reached its 
mavimum, the tooth slipped past 
the pallet The other pallet now 
engaged another tooth on the op 
posite side of the wheel The motion 
of the balls, however, went on and 
thfv continued to swing round, but 
this time they were opposed by 
the pressure of the tooth For a 
time they overcame that pressure, and drove the tooth back, 
causing a recoil \s, however, evirv motion if subjected to an 
adverse acceleration {t c a retardation) must come to rest, the 
balls stopped, and then the tooth, whuh had been forced to 
recoil, advanced in its turn, and the swing was repeated The 
arrangement was thus very like a huge watch balance wheel in 
which the dri\ ing weight acted in a very irregular manner, not 
only as a driving force, but also as a regulating spring The 
going of such clocks was influenced greatly bv friction and by 
the oil on the paits, and never could be satisfactory, for the time 
v'aried with every variation in the swing of the balls, and this 
agiin with every v iiiation of the effective 
driving force 

1 he first great step in the improvement of 
the balance clock was a very simple one In 
the 17th century Galileo had discovered the 
isochronism of the pendulum, but he made 
no practical use of it, except bv the invention 
of a little instrument for enabling doctors to 
count their patients’ pulse-beats His son, 
however, is supposed to have applied the 
r 11 ' pendulum to clocks There is at the Victoria 
^Lsca^niciit ^ Albert Musi um a copy of an early clock, 
said to be GaliUo s, in which the pins on a 
rotating wheel kick a pendulum outwards, remaining locked after 
having done so till the pendulum returns and unlocks the next 
pm, which then administers another kick to the pendulum (fig 2) 
The interest of the specimen is that it contains the germ of the 
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chronometer escapement and free pendulum, which is possibly 
destined to be the escapement of the future 
, The essential component parts of a clock are — 

1 The pendulum or time gov erning device , 

2 The escapement, whereby the pendulum controls tin speed, 
of going , 

3 Ihe tram of wheels, urged round by the weight or m iin- 
spring, together with the recording parts, 1 e the dial, hands 
and hour motion wheels , 

4 I he striking mechanism 

Ihe general construction of the going part of all clocks, except 
large or turret clocks, is substantially the same, and fig ^ is a 
section of any or- 
dinary house clock 
B IS the barrel with 
the cord coiledround 
it, generally 16 times 
for the 8 days , the 
barrel is fixed to its 
arbor K, which is 
prolonged into the 
winding square com- 
ing up to the face 
or dial of the clock 
the dial is here 
shown as fixed either 
by small strews v, 
or by a socket and 
pm s, to the pro- 
longed pillars p, p, 
which (4 or 15 m 
number) connect the 
plates or frame of 
the ilock together, 
though the dial is 
( ommonly set on to 
the front plate bv 
another set of pillars 
of Its own The great 
wheel G rules on the 
arbor, and is con- 
nected with the 
barrel bv the ratchet 
R, the action of 
which is shown more 
fully m fig 25 The 
intermediate wheel r 
in this drawing is for a purpose which will be described hereafter, 
and for the present It may be considered as omitted and the click 
of the ratchet R as fixed to the great wheel The great wheel 
drives the pinion c which is called the centre pinion, on the irhor 
of the centre wheel C, which goes through to the dial and larrics 
the long, or minute-hand this wheel alwavs turns in an hour, 
and the great wheel generally in 12 hours, bv having 12 times 
as many teeth as the centre pinion The centre wheel drives 
the “second wheel’ D by its pinion d, and that again drives 
the scape-wheel E bv Us pinion e If the pinions d and e have 
each 8 teeth or haves (as the teeth of pinions are iisuallv called), 

C will have 64 teeth and D 60, in a clock of whidi the scape- 
wheel turns in a minute, so that the seconds hand niav be set 
on Its arbor prolonged to the dial A represents ihc pallets of 
ihe escapement, which will be dcscribeil prcsentlv , and their 
arbor a goes through a largi hole in the b uk pi ate near F, and 
Its back pivot turns in a coi k OhQ screwed on to the back pi ale 
From the pallet arbor at h descends the crutch h/, ending in 
the fork /, which embiaces tlie pendulum P so th it is the 
pendulum v'lbrates the crutch and the pallets nciessaiiK Mhrite 
with It The pendulum is hung by a thin spring S from the coi k 
Q, so that the bending point of the spring mav be just opposite 
the end of the pallet arbor, and the edge of the spring is close 
to the end of that arbor as possible 

We may now go to the front (01 left hand) of the clock, and 
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describe the dial or “ motion-work ” The minute hand fits on 
to a squared end of a brass socket, which is fixed to the wheel 
M, and tits close, but not tignt, on the prolonged arbor of the 
centre wheel Behind this wheel is a bent spring which is (or 
ought to be) set on the same arbor with a square hole (not a 
round one ab it sometimes is) m the middle, so that it must 
turn with the arbor , the wheel is pressed up against this spring, 
and kept there, by a cap and a small jiin through the end of the 
arbor 1 he consequence is that there is friction enough between 
the spring and the wheel to carry the hand round, but not 
enough to resist a moderate push with the hnger for the purpose 
of altering the time indicated This wheel M, which is sometimes 
tailed the minutc-whcc 1, but is better called the hotir-jvheel as 
It turns in an hour, drues another wheel N, of the same number 
of teeth, which has a pinion attachcfl to it , and that pinion 
drives the twelve-hour wheel H, which is also attached to a large 
socket or pipe carrying the hour hand, and riding on the former 
socket, or rather (in order to relieee the centre arbor of that 
extra weight) on an intermediate socket fixed to the bridge I , 
which is screwed to the front plate over the hour-wheel M The 
weight W, which drives the tram and gi\ es the impulse to the 
pendulum through the escapcmtnt, is generally hung by a 
catgut line passing through a pulley attached to the weight, 
the other end of the cord being tied to some convenient place 
m the clock frame or seat-board, to which it is fixed by screws 
through the lower pillars 

Pendulum — Suppose that we have a body P (fig 4) at rest, 
and that it 13 maten il, that is to say, has “ mass ” And for 
simplicity let us consider it a ball of 
some heav) matter Let it be fret 
to move horuontallv, but attached 
to a fixed point A by means of a 
spring As it can only move horizontally and not fall, the 
earth’s gravity will be unable to impart any motion to it 
Now it is a law first discovered by Robert Hooke (1635-1703) 
that if any elastic spring be pulled by a force then, within its 
elastic limits, the amount by which it will be extended is propor- 
tional to the force Hence then, if a body is pulled out against 
a spring, the restitutional force is proportional to the displace- 
ment If the body be reletsed it will tend to move back to Us 
initial position with an acceleration proportioned to its mass and 
to Its distanc'e from rest A body thus circumstanced moves with 
harmonic motion, vibrating like a stretched piano string, and the 
peculiarity of its motion is that it is isochronous Idiat is to say, 
the time of returning to its initial position is the same, whether 
It makes a large movement at a high vdotity under a strong 
restitutional force, or a small movement at a lower velocity under 
a smaller restitutional force (see Mechanics) In consecjuencc of 
this fact the balance wheel of a watch is isochronous or nearly 
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Fig 4 


so, notwithstanchng variations in the amplitude of its vibrations 
It IS like a piano string which sounds the same note, although the 
sound dies away as the amplitude of its vibrations diminishes 
A pendulum is isochronous for similar reasons If the bob be 
drawn aside from D to C (fig 5), then the restitutional force 
o tending to bring it back to rest is ap- 

y proximitely the force which gravitation 

\ would exert along the tangent CA, t e 

\ BC displicemcnt BC 

\ g COS ACW = g t~rr = S. 1 n: — i n — 

\ a e)C ° length of pcrduluin 

Q - “ :jince g is constant, and the length of the 

\ ^ ' pendulum does not vary, it follows that 

\ ' when a pendulum is drawn aside through 

\ a small arc the foicc tending to bring it 

B back to rest is proportional to the dis- 

$ 1 '"''^^ w placement (approximately) Thus the 


Pjj, ^ pendulum bob under the influence of 

gravity, if the arc of sw ing is small, acts 
as though instead of being acted on by gravitv it was acted on 
by a spring tending to drag it towards D, and therefore is 


isochronous The qualification “ If the arc of swing is small ” is 
introduced because, as was discovered by Christiaan Huygens, 
the arc of vibration of a truly isochronous pendulum should 


not be a circle with centre 0 , but a cycloid DM, generated by 
the rolling of a circle with diameter DQ ^OD, upon a straight 
line QM However, for a shoit distance near the bottom, the 
circle so nearly coincides with the cycloid that a pendulum 
swinging in the usual circular path is, ^ 

for small arcs, isochronous for practical jk 

purposes / \ 

The formula representing the time of / \ 

oscillation of a pendulum, in a ciieular ai c, / \ 

thus found Let OB (fig 6) be the / \ 

jicndulum, B be the position from which / F \ 

the bob IS let go, and I’ be its position at 

'=omc period during its sveing Put Ft -h, ^ ^ 

and MC —x, ind OB = i Now when a C 

body IS allowed to move undir thi loiec g 

of gravity m any path from a height //, 

die elocity it attains is the same is a body would attain falling 
freely vertically through the distance h Whence if i> be the 
velocity of the bob at P, v =: ^^2gFM ^ \^2g(/» - x) I^et Vp = di, and 
the vertical distance of /> below P~dx, th< n Pp = velocity at P x dt 

th it IS, dt - ds/v Also T - n r rj = ^ > 

' dx MP Jx{2l~x)' 

whence Jt- — = 1 _ 

w lence - - ^ 

^1 // _ rfv _ _ I 

Expanding the second part we have 

dt'\/- ' + \ 

g ^x(h X) \ J 

If this IS integrated between the limits of o and h, wc ha\o 

'■'77 + 8 /' )■ 

where / ib the time of swing from B to A The terms after the second 

may be neglected Ihe first term, ir is the time of swing in a 
cycloid Ihe second part represents the addition necessary it the 
swing IS ciicular and not cycloidal, and therefore expresses the 
‘ cir^'iilar error ’ Now h - BC //-jho* where 6 is half the 

mglt of swing expreSvSed in degrees henee A/8/- ^®/ 5252 o and the 

formula becomes / 7ri./-(i+ -^-1 

V g\ 

Hence the ratio of the lime of swing of an ordinary pendulum of any 
length, with a scimaic of swing = (^ degrees is to the time of swing 
of a corresponding cycloidal pendulum as i-fi97'52 52o 1 Also 
the difference of time of swing caused by a small increase 0 m the 
semiarc of &wing = 2(>tf7^2^2o second pei second, or 3 300' seconds 
per dav Hence m the case of a seconds pendulum whose scmiarc 
of swing IS 2® an incicasc of 1° in tins semiarc of 2® would cause 
the clock to lose 33x2x01= 6e> second a day 

Huygens proposed to apply his discovery to clocks, and since the 
evolute of a cycloid is an t<iual cycloid, he suggested tlie use of a 
flexible pendulum swinging between cycloidal cheeks But 11 is was 
only an example of theorv pushed too far, because the friction on the 
cycloidal checks invohcs rroic cnoi than they correct, and other 
disturbancis of a higher degree of irrportance arc 'eft uncorrected 
In fact the application of pendulums to clocks, though governed 
in the abstract by thcoiy, has to be modified hv experiment 

Neglecting the ciicular erreir, if I be the leii| II1 of a pcnelulum and 
g the acceleration of gravity at the ghee where tlie perieliiliim 
is, then T, the time of a single vibration iryll/g) Fioni this 
formula it follows that the times of vibrition of pendulums ire 
directly proportional to the square root of their lengths, ind in 
verse ly proportional to the square root of the acciluation of gravity 
at the place where the j cnduliim is swinging The value ol g for 
London is 32 2 ft nor second per second whence it results that the 
length of a pendulum for 1 ondon to beat seconds of mean solar 
time = 39 14 m nearly, the length of an astionomical pendulum to 
beat seconds of sidereal time In mg 38 87 m 

This length is calculated on the sxipposilion that the arc of swing 
IS cycloidal and that the whole mass of the j cndulum is concentrated 
at a point whose distance, called the radius of o"cillation, fiom the 
point of suspension of the pendulum is 39 14 in 1 rom this it n/iglit 
lit imagined that if a sphere, say of iron, were siisj ended fiom a light 
rod, so that its centre were 39 14 in below its joint of support, it 
would vibrate once per scconci This, howi ver, is not the case For 
as the pendulum sw ngs, the ball also tends to turn in sjiace to and 
fro round a hoiizontal axis perpendicular to the direction of its 
motion Hence the force stored up m the pendulum is expended, 
not onlv in making it swing, but also in causing the ball to oscillate 
to and fro through a small angle about a horizontal axis We have 
therefore to consider not merely the vibrations of the rod, but the 
oscillations of the bob The moment of the momentum of the system 
round tlie point of suspension, called its moment of mertia, is com 
posed of the sum of tiic mass of each particle multiplied into the 
square of its distance from the axis of rotation Hence the moment 
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of inertia of the body I - l(wia ) If A bt, defim d by the relation 
2 ,(ina ) = l(m) x k\ then k h called the ladius of gyration If k be the 
ladius of gyration of a bob round a horizontal axi-. through its centre 
of gravity, h the distance of its centre of gravity below its point ot 
suspension, and A' t c radius of gv lation of the bob round the centre 
of suspension, the n k'^ h + A- If / he the length of a simple pen 
duluni that oscillates m the same time, then lh = k ^ = h‘ + k* Nou 
k can be c ilculated if we know the form of the bob, and I is the length 
of the siniplt pc nduluin — 39 14 in he nee k the distance of the 
centre of giavity of the bob below the point of suspension, can lx 
found 

In an ordinary pendulum, With a thin rod ind a bob, this distance 
h IS not very diffetent from the theoretical length, /=^o 14 m , of 
a simple thcoicticil pendulum m wlueh the lod has no weight and 
the bob IS only a single heavy point For the effect of the weight 
of the rod is to throw the eentie of osculation a little above th< centre 
of gravity of the bob, while the effect of the size of the bob is to 
throw the centre of oscillatiem a little down In ordmarj practice 
it IS usual to make the pendulum so that tiie centre of gravity is 
about 39 in below the tipper free end of the suspension spring ami 
leave the exact length to be determined by 
trial 

S’nce T- 7 rv'l 7 fi ''C have , by differentiating, 
dhfl =2cfl/l, that IS, i.n> small percentage of 
_ . increase m I will corresponel to 

^ * elouble tlic percent tge of increase m 
T Iheiefore with i seconds pen 
dulum, in order to make a second s eliffcicnce m 
a (lav, ec^uivalet t to 1/86 400 of the pendulum s 
rate of vibiation, since th ic are 86,400 seconds 
in 24 hours, we must have i dilfc rence of lenf (h 
amounting to 2/86 400 = 1/43 200 of the length 
of the rod This is 39 138/43 200= 000906 11 
He nee if unde r the pendulum bob be put a nut 
working a screw of 32 threads to the inch and 
having its head divided into 30 parts, a turn 
of this nut thiough one division will liter tlic 
length of the pencliilum bj 0009 in and change 
the late of tlie clock In aliout a seeond a day 
To accclirite tlie clock the nut has always to 
be turned to tlic right, or as you would dine 
m a cork ciew and vice versa But m astiono 
lineal and m laige tuiret clexks, it is desirable 
to avoid stopping or in anv way distuibmg llu 
pendulum ind foi the fine r adjustments otlu 1 
methods of legulition arc adopted 1 he best 
is that of fixing a coll ir, as shown in fig 7 at C, 
ibout midway down the lod, e ip ible of having 
very sm ill weights 1 ud upon it, this being the 
place where the idditioii of any small weight 
pioduces the greatest e Ifeet, ami whcie, it m i\ 
be iclded, any moving of that weight up 01 
elown on the lod produces the 1 < xst effect If 
A1 is llu Wight of the pendulum and I ifs 
length (down to the centre of oscillation), inel 
1)1 a small weight adeled it the elist inee it 
below the ceiitie of sii pension or ibove the 
c ei (since they aie reciprocal), t the time of 
vibi ition Liid -dt the aecelerition due to 
adding m the n 

IK 7 Scctiein ~2 m(/‘/) 

of \N cstiiiinste r 

Clock I’endulum which it is evident that if n = ll2, then 

= dt t — But as there are 86400 seconds 

in a dayg -rfT, the doily acceleration, "86jeso dt, 01 10800 w»/M, 
or if m IS the 10800th of the we ^ht of th pendulum it will 
act ele rate the clock i second a diy, or 10 grams w 11 do tint 
on a pendulum of 13 lb weight (71100 gr being =1 lb), or in 
ounce on a pendulum of 6 ewt In like manner if >1-/3 fiom 
either top or bottom, m must = M/7200 to acceleialc the clock a 
seconel i day I he higher up the coll ir the less is the risk of disturb 
mg the pendulum m putting on or taking oil the regulating weights, 
but the bigger llu we ight leejuiri d to produce the effect 1 he weights 
sliould be mule m a senes, and marked J, i, >, according to the 
number of seconds 1 elay bv which they will accclerite and the 
pendulum adjusleel at first to lose a little, perhaps a second a day, 
wh( 11 then ue no weights on the collar, so that it may always have 
some weight on, which can be ehmmisluel 01 mcicosed from time 
to time with certimty, as the rate niav v iry 

Ihe length of pendulum lodi is also affected bv tempciature and 
also, if they are made of wood, by damp Hence, to ensure good 
Com* tiwc keeping ejuabtios m a cleick, it is neces ary (1) to make 
peasatloa mateiials that are as little affected by such 

influences as possible, and (2) to provide means of com 
pensation by which the effective length of the rod is kept constant 
m spite of expansion or contraction in the material of which it is 
composed Fairly good pendulums for ordinary use may be made 
out of very well dried wood, soaked m a thin solution of shellac 
m spirits of wine, or m melted paraffin wax , but wood shrinks m 



so uncertain a manner that such pendulums are not admissible for 
cleKks of high exactitude Steel is an excellent material for pen 
dulum rods, for the nu lal is strong, is not stretelud by the weight 
of the lx)b, and does not suffer great changes in molicular structure 
in thi eourjc of tune But a steel rod exjiinds on the average 
lineally by 0000063 of its Im^th for c icli ek"ue F by which its 
tempe rature ri es henec an e <p mston of 00009 in on a pendulum 
lod of y) 13 III tliel h 000023 of its b ngth, will be caused by an 
increase of tempi rature of about 4° F ind that is sufhcient to maki 
Ine (loik lose a second a d ly Since the summer and winter tern 
pel at II re-, of i room may differ by as much as 50^ F , the going of i 
clock m ly thus be alfi < ted bv an error of 12 seconds a day With i 
pendulum rod of hr iss which has a coefficient o( exjiinsion of 
oooot, a clock niiglif gun one third of i rninnte daily in winter as 
compiled with its rite in summer Ihe coefficients of linear ex 
pansion per degree F of some otlier materials used m making jx n 
duliinis are as follows wlnti de il, 0000024 fmtgUss, ooeX)04S 
iron, 000007 had, exKxiio zinc, -ooiaoio inel mercury, 000033 
riic soli I or cubical expansions of these bodies are three times the 
above eju intities respectively 

file first method of conijii nsating a pfiidtihiin was invented m 
1722 by George (rnham, who juojiosed to use i bob of mercury, 
takin ' advantige of the high cocfficunt of expansion of that metal 
As now employed, the meicuiial jiendulum consists of 1 rexl of steel 
terminating m a stamp of the simi metal on which rests a glass 
vessel full o' ineicury , having Its ci’ntre of giavity ibout 30 m bi low 
the point of suspension of the pendulum For e irh 1 aim illicit 
degree of tempe riture the centre of gravity of the liob is lowered 
by the expinsionof the lod about of an inch fhe glass vessel 
and the mercury in it have flurifon to he so contrived that then 
centreof gravitvwill rise ^ m jki degree F Ihe glass having a 
small cocllicient of expinsion the latnal expansion of the mercury 
will be checked by it, and tin will helji to raise the column For 
the linear cocfficKtit of exjunsmn of glass is 0000048 per degree F , 
whence the sectional are i of a gl iss vessel inci cases by ooexioejb per 
dogiec L , and theieforo the eoeUieicnt of vertical expansion of a 
column of mere ury whose volume tne expinsion coefficient is exioi 
per degree F is ( 0001- oooooiySi = 0000904 I ct v be the height 
of the vessel luiessiry to compensate a steel rod upon the liottom 
of which it rests I hen the coefficient of expansion ot steel b< mg 
cxioooOO per degree F , we have 

^( ooexvjioj - 0000060) = ooooo) >(•> X yt 14 wliiiicc t -0| in 

It must, however, be it mcmbneel that the glass jar has some weight 
and that it does not rise by any thing like the amount of the me rcury 
This tends to keep the cenfn of g'rivitv down So that the height 
of me reury ot 6{ m will not lx sutlieunt to tllecf tin eoinjit nsation, 
and about O] to 7 in will be leejuiioel Some authors specify 7 in 
this 1 when the di line ter of the lar is sm ill \ cert uii amount of 
negative coinpeiisition must aFo hi deducted to allow lor the 
changes of tempciature m the iir, as will presently be been, this 
ainoiuits m (he ease of merrurv to ibout J m 

In conse<|u<nce of the compile ition of all tlu c calculations it is 
usu U to allow il)Out 6, to 7 m of mercury in the gloss vessel and to 
leljust the exut anuiuiit of nuiciiry bv trial 

\nother very gexvl form of mi rciirial pendulum v is pioposed bv 
1 I Dent t consists of a cast non lar mfo ti i toj) ot which the 
steel pendulum rod is ^euwed, having its end plunged into the 
me re 11 rv contained m the j u By this means the mercury, j ir md 
lod lapidly ucejuire tin same Icmpei iture I his pendulum is less 
likelv to bre ik than the loim just elesinhed The depth ot niercurv 
leejiiired in in iron jai is stitiel bv I ord (.iimthorpe to be 8i to 9 in 
Ihe reason why it is greater than it is when a glass jar is employed 
is tint lion Ins \ larger cocflieicnt of i xji uision 1h 111 gl iss, and that 
it js also heavier In all eises however, eif nieieui-y pendulum 1 
experiment seems to be the onlv ullimate ti ‘"t ot the ejuautity of 
mercury' icquired foi tin lesulls an. so eomyihcaVd hv the hch iviour 
of the oil and the h ironic tiic eirois that at its lust tlu regulation 
of a clexk can only Ix' ultimatclv i nnttcr of se lentihcally guided 
compromise \ small amount of eomgicnsation ot a puicly expcii 
mcntil character is alsei illowed to compensate the changes winch 
temperature ette^cts on (he susjxiisioii spiing Ihis is sometimes 
made IS much as of the kngtli correction 

As an alttiintive to tlu nu ic 11 rial j cndulnm other sv terns hive 
heen einploved Iht giidiron jxiuhilum consists ol a gioup of 
alternate rods of steel and hi iss sei in uiged that the expansion of 
(he brass acts upw irrls and counteiacls th it of the steel downw irds 
It was invented in 1726 by john llurison \ssuming that o rod 
are used -5 of steel and 4 ot hi-oss — then lengths mav hi is lollows 
from Jim to pm — Fcntre steel rod 31 s m 2 steel rods next llu 
centre 24 < in 2 steel lexls farthest from c( ntre 2g 5 in tioiii 

the lower end of outside steel rods to centre ot bob 3 in total 

89 3 m Of the 4 brass rods the 2 outside ones aie 26 87 m , and 
the two mside ones 22 25 in total 49 12 m Thus the expansion 
of 881 m of steel is counteracted by the expansion of 49 i m of brass 
Everything depends, however, on the expansion coelhcient ot the 
steel and brass employed, the requirement m every case Ix'ing that 
the total lengths of the brass and iron should be in proixii tion to vhe 
linear coefficients of exp insion of those metals The ibei c lig ires 
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are for a very soft brass and steel Thos Reid, with more ordinary 
steel and brass, prescribed a ratio of 112 to 71, Lord Gnmthorpc a 
ratio of 100 to 61 It IS absolutely necessary to put the actual rods 
to be used for making the pendulum in a hot water bath, and 
measure their expansions with a microscope 

John Smeaton, taking advantage of a far greater txpansion co- 
efficient of 7inc as compared with brass, pioposcd to use a steel rod 
with a collar at the bottom, on which nsted a hard drawn zinc rod 
From this lod hung a steel tube to which the bob was attached 
The total length of the steel lod and of the steel tube down to the 
centre ol the bob was made to the total length of the zme tube, in 
the r itio of 5 to 2 (being the ratio ol the <_ vpansions of zinc and steel) 
for a 30 14 m pendulum wc should tin n fore want a zinc tube equal in 
length to ^ {39 14) -- 2bJ m In pr letiee tlu zinc tube is made about 
27 in long, and then giadually cut down by trial In fact the weight 
of a heavy pendulum squeezes the zme, and it is impossible by mere 
theory to determine what will be its behaviour The zinc tube must 
be of rolled zme, hard driwn through a die, and must not be cast 
Ventilating holes must be made in suitable jilaces m the steel tube 
and the collar on which it rests, to ensure that ehangt s of temperature 
are lapidly communicated throughout tlu system 

A pendulum with a rod of dry varnished deal is tolerably com 
pensated by a bob of lead or of zme 10^ to 1 3 in m height, resting 
on a nut at the bottom ol the rod 

The old methods of pendulum compensation for heat may now 
be eonsideicd as superseded by the invention of invar,’ a com 
. bination of nickel and steel, tiue to t harks E Guillaume, 

of the International Office of Weights and Me'asures it 
Sevres near I’aris This illoy has a linear coefficient of expansion 
on the average of 00000 1 per degret centigr uU , that is to say, only 
about i', that of ordmaiy steel Hence it can be easily compens itt<l 
by means of brass, lead or any other suitable nu tal Brass is 
usually employed In the invar pendulum introduced into Gieat 
Britain by Mr Agar Baugh a departure is made from the previous 
piactice ol merely calculating the length of the compensator, f vsten 
mg it to the lowei pait of the pemhilum, and attaching it to the 
centre of the bob in the c ise of these pendulums, accurate com 
putations aie made of the moments of inertia of every separatt 
individual part Ihus for instance, since an addition of volume 
due to the effect of heat to tht upper part of the bob has a ditfeient 
effect upon the moment of mertii from tint of in equal quantity 
added to the lower pait ol the bob, tlu bob is suspended not from 
its centre , but from a point about j>o m below it, the distance varying 
leeordmg to the shape of the bob, so that tlu heat expansion of the 
bob may cause its centre of gravity to rise and compensate the effect 
of its increased moment of inertia Again the suspension spring 
IS measured for isoehronism, and an alloy of steel prepireel lor it 
which does not alter its elasticity with change of temperature 
Moreover, since rods of invar steel subjected to strain do not acejuire 
their final eoeffieunts of expansion and elasticity for some time, 
the invar is artificially aged by exjiosure to strain an<l heat 
These considerations serve as a guide in aiianging for the com 
pensation of the expansion of the rod and bob due to change of 
temperature But they are not the only ones required , we have 
also to deal w ith ch vnges due to the density of the air m which the 

E endulum is moving A body suspended m a fluid loses in weight 
y an amount equal to the weight of the fluid displaetd, whence it 
follows that a pendulum suspended m air his not the weight which 
ought tiuly to correspond to its mass M remains constant while 
Mg IS less than in a vacuum It tlic density of the air remainpd 
constant, this loss of weight, being constant, could be allowed for 
and would make no diffen.nce to the time-kceping The period of 
swing would only be a httle increase tl over what it would be i« vacuo 
But the weight of a given volume of air varies both with the baro 
metric pressure and also with temperature If the bob be of tyjie 
metal it weighs less m air than m a vacuum by about 000103 pai't, 
and for each 1“ b use m temperature (the barometer remaining con 
stant and therefore the pressure remaining the same), the variation 
of densitv causes the bob to gam 00000024 of its weight This, of 
course, makes the pindulum go quiektr Since the time of vibration 
vanes as the inverse square root of g, it follows that a small increment 
of weight, the mass lemammg constant, produces a diminution of 
one half that incnment in time of swing Hence, thin, a rise of 
tempcratuic of 1° b will produce a diminution in the time of swing 
of 00000012th part or 0104 second m a day But m miking this 
lalculation it has lutn assumed th it the mass moved remains 
unaltered by the tempciature I his is not so V pendulum when 
swinging sets in motion a volume of air dependent on the size of the 
lx)b, but in a 10 th bob nearly equal to its own volumi Hence 
while the rise of 1° of temperature increases the weight by 
00000012th part, it ilso deeriases the mass by about the same 
proportion, and therefore tlie increxse of period due to a rise of 
temperature of 1° b will instead of being 0104 second a day, be 
about 02 second I his must be compensated ntgatively by 

lengthening the pendulum by about in for each degree of nse 

of temperature, which will require a piece of brass about 2 in long 
It follows, therefore, that with an invar rod having a linear expansion 
coefficient of 0000002 per degree F , which requires a piece of 
brass about 8 in long to compensate it, the 'omptnsation which 


IS to regulate both the expansion of the rod and also that of the air 
must be 8 m - 2 in , 01 - I 2 in , so that the bob must be hung 
downwards from a piece of brass nearly i V m m length If the co 
efficient of expansion ot the invar were 00000053 per degree F , 
then the two corrections, ont for tlie ixpansion of the rod and the 
other for the expansion of the an, would just neutralize one another, 
and the pendulum rod would retjuire no compensator it all Iheie 
arc a number of other relinemcnts which might be added, but which 
are too long for inseition here By taking m all the sources of error 
of higher orders, it has been possible to calculate a pendulum so 
accurately that, when the clock is loaded with the weight sulhcient 
to give the pendulum the aic of swing foi which it is designed, i rate 
of error ffiis been produced of only halt a minute m a year I htse 
rehneinents, however, are only require el for clocks of precision 
for ordmaiy clocks an invar jicndulum with a lead bob and brass 
compensatoi is quite sulficient 

Invar pendulum rods are ofttn made of steel with eoellicieiits of 
expansion of about 0000012 linear per i°C , such a bob as this 
would require about 6 7 cm of biass to compensate it, and, diduet 
mg 5 cm of brass foi the air compens itum, this le ives about 1 7 cm 
of positive compensation for the pendulum But as has bun snd, 
the exact deduction depends on the shape and size of the bob, ami 
the metal ot which it is made Ihe diametei'i of the rods aic 8 mm 
lor a I 5 lb bob, mm for a 4 lb bob, and 12 to 15 mm for a 60 lb 
bob The bob is either a single cylinder or two cylinders with the 
loel between them Lenticulai and spherical bobs ait not used 
Ihe great object is to allow the air it idy access to all paits of the 
lod and compi nsator so th it they ire ill heated or cooled simul 
tancously Ihe bobs aic usually muk of i eornpound of lead, 
antimony , and tin which forms a hard me til, free fiom bubblis 
ami with a specific gravity ol about 10 The usual weight of the bobs 
of the best pendulums for an ordinal v aslionomieal elotk is about 
15 lb \ gieiltr weight than this is found habit to m iki tlu 
Slip! ort of the pendulum rock ind to put an undue strain on the 
paits, without any corresponding adv ntage The lods used aie ill 
artificially aged and hive their he it expinsion lueisurtel No 
adjusting screw at the bottom is provided, the regiil ition being done 
by the aeldition ot weights Jialt wa\ uj) the lod \n aeljusting seiew 
at the bottom has the elisadv ant ige tint it is imjiossiblc to know 
on which ot tlu threads the rod is reallv listing hence extra com 
enisation 111 ly be inlrodueed when not lequiieel It is eemsieUrtd 
otter that the supports of the bob should be rigiel and invari ible 
The clfoct of changes m tlie pressure ol the air as shown by a 
barometei is too important to be omitted in tlie elesign ol a gooei 
clock But we do not propose to give more thin a mere _ 
indication of the principles which govern compensation . 

for this effect, since the full discussion of the jiioblem 
would be too proti icteel We hive seen that the action 
of the air m anecting the time of oscillation of a ju minium depends 
chiefly on the tact tint its buoyancy makes the jiemluluin lightei, 
sei that while the m iss of the bob which has to be moved 11 m uns the 
same or nearly the same , the acceleration of gravity on it h is less 
effect A volume of air at ordinary temperature and pressure has, 
as has been suel, 000103 the weight of an equal volume ol type 
metal, whence it follows that the acceleration of grivity on i type 
metal lx)b in air is <190807 of the accelerition ot gravity on the bob 
t» t'acuo If, Ihcrclore, we diminish the v ilue ot g in the formul i 
T = 7r^L^g by 000103, we shall hive tlu dilference of tune (d 
vibration of a type metal bob in an, as compaitd with its time 
T« vacuo, ami this, by virtue ot the principle used when discussing 
the increase of time of oscillation due to mcreasi d pendulum h ngths, 
IS J( 000103) seeoml in one steoiul, or about 4J seconds m a d ly 
of 86,400 seconds It follows th it a barometric jiressure ot 30 m 
causes a loss of 4J seconds m the day, equivalent to 15 second per 
d ly for each inch of difference of the barometei But, as has aheaely 
been explained, the effect of the mass of the air transporteel with the 

f iendulum must also be taken into account ind the refore the ibove 
igures must be doubled or maily doubled A difference of 30 m 
of barometric pressure would thus make a diffeieiicc of 0 seconds 
per day m the latc ol the pendulura, and the clock would lose about 
^ of a second a day for each inch of use of the barometer, the result 
being of the same magnitude as would be produced by a fall of 
temperature ot 15° F m the air Either of these effects woulel 
require a shoitening of the pendulum ot i-o’on estimate 

IS not far from the truth, lor observations taken at various European 
observatories on v irious el(X,ks, and collected by Jakob Hillikei, 
give a mean ol 15 second of retardation pci day per centimetre ot 
barometric pressure or 37 second per day for each inch use of the 
birometer 

In Older to counteiact variations in going whieh must thus 
obviously be produced by variations of barometrical pressure, 
attempts have been made puipostly to disturb the isoehronism of the 
pendulum, by making the arcs of vibiation abnormally large 
Again, the liob has been fitted with a piece of iron, which is subj< cted 
to the ittraetion of a piece of in ignetized steel floating on the mercury 
m the open end of a barometer tube, so that when the barometer falls 
the attraction is increased and the pendulum retarded Again, 
mercury barometers have been attached to pendulums A simpk 
methoel xs to fix an aneroid barometer with about seven compart 
ments on the pendulum about 5 to o in below the suspension spring, 
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and to attach to the toj> of it a smtahle weight wrhich is lowered 
as the barometric iircssure inert asts One of the best methods of 
neutralizing the effects of variations of barometric pressure is to 
enclose the whole clock m an air tight case, which may either be a 
lirge glass cylinder or a square case Nsith a stout plate gliss front 
This renders it mdeiicndcnt of outside variations, whether of tern 
perature or pressure, and keeps the density of the air inside the e ise 
uniform It the case could be complettly or almost compKtily 
exhausted of air, and ki pt so exhausted, of course the pentlulum 
would experunee the minimum of resistance and would ha\e to be 
Icngtliened a little But in piacticc it is impossible to secure the 
nnmtcnance of a good vacuum without scaling up the case m such 
a way as to rendei re pans very elifhcult, md this pi in is theiefem 
ran ly resorted to Wh it is usu illy elonc is to put the eloe k m a me t il 
c ise covered with a thick sheet of plate glass bedded in indi i lubbe r 
strips, and held eloun by in non flanged liel or frame firmly fixed 
by means of sm ill bolts An air pump is attache ej to the case, a 
turn off tap being inserted, and by a few stiokes the pressure of the 
air inside the ease can be lowered to (sav) 20 in , or a little below 
the usu il barometric height at the jilace where tin clock is The 
difference of pnssun lieiiig sinill, the tendency of an from outside 
to leak 111 IS also sm ill, and if the workmanship is good the inside 
piessuie will n mam unaltered for many elays In any' case the 
difference produced by leakige will be small, and will not gicatly 
afleet the j oing of the clock \\ ith caie , and a daily 01 weekly touch 
of the pump, the piessme inside can be kept juaclieally constant 
and hence the atmospheue tiioi will be dimmateel Ihe eoier li is 
also ineidcnlally the effect of keejnng d imp and fumes from the 
clock ind thus preseivmg it from iiisl, esperi illy if a vessel with 
<iuieklirae or some hygroscopic mateiial lie put m the case 

Cases have consiclerable effiet on th( air, which mo\cs with a 
pendulum ind is flung off fiom it at each vibration the going rate 
of a chronometer can be alteied by removing the ease It is then fon 
dcsnable that cases enclosing pendulums should be roomy M in\ 
neojile pieler to omit the airtight c ise ind to keep a record of 
baromctiie, the rmome trie anel hygiometnc changes, apply mg coiiee 
tions bast d on these to the times shown by the clock 

It was formcily iisuil to suspend pendulums b\ means of a single 
spring about Jm wide nv e ted with chops of metal The ujipej elioj) 
S soea. ^ diivcn thiough it, which re teel m j.roo\<s 

Mioao/' dlow the pendulum tej h ing vtitiealb 1 h< 

. . best modem jKnelulums ire now in lelt with two paiallel 
^ * springs put a little less tlian an inch apart Ihe edges of 

the chops where tlie springs entei are slightU reumdeel so is to 
avoid too sh irp bending ot the sjnmgs Su pinsiem of pendulums 
on knife edges vv is tried by B 1 \ ulliamy anel oilieis, but did not 

piovc a success 

It was onei thought tbit lenticular pcmbilum beibs resisted the 
air less thin those ol other shapes, but it w i foi^otten that then 
lirge suiface otfcied moie “skin friction The \ au now no longei 
used, 1101 are spheres on account of difhcultv of coiistiuetion V 
cylinder is the best form of bol) , it is sometimes loundeel at the 
top and bottom 

Licapenu nts — 1 he term t sc apt mt nt is applied to an\ arrange- 
ment by winch, vs the wheels rot ite, periodic impulses are given 
to the pendulum, while at the same time the motion of the wheels 
IS arrested until the vibi ition of the pendulum has been com- 
pleted It thus serves as a mechanism for both counting and 
impelling Since the vibrations of a pendulum through small 
are s arc performed m times independent of the length of the are , 
It follows th.it if a pendulum hanging at rest receive an impulse 
It will swing out and m again, anel the time of its excursion 
outwards vnel of its return will remain the same whatever 
(within limits) be the are of the swing, and whatever be the 
impulse given to it If the impulse is big, it starts with a high 
V elocity, but makes a larger excursion outw vrds, .ind the distance 
It has to Ir.avel counteracts its increase of specel, so thvt its time 
remains the s.vme Hence a pendulum, if free to swing outwards 
and m again, without impeelimcnt, will adapt the length of its 
swing to the impulse it has received, .and any interference with 
It, .vs by the locking or unlocking of the escapement, will be far 
less deleterious to its isochronism when such interference occurs 
at the middle of its path rather than at the ends It follows that 
the best escapement will be one which gives in impulse to the 
pendulum for a short period at the lowest point of its path, and 
then Ic vves it e|uite free to mov c as it chooses until the time comes 
foi the next impulse 

But a pendulum is not quite truly isochronous, and has its 
time slightly affected by an increase of its are , it is therefore 
desirable that the impulses given to it shall always be equal If 
the escapement forms the termination of a clock-tram impelled 
by a weight, the driving force of the escapement is apt to vary' 


according to the friction of the wheels, while every change m 
temperature causes a difference in the thiekness of the oil It 
IS therefore desirable, if possible, to secure uniformity of impulse 
— say, by causing the tram of wheels to lift up v certain specified 
weight, and let it drop on the pendulum at regular intervals, 
or by some equivalent method 

The two requirements above stated hav e giv en rise rtspectiv el\ 
to what are known as detached cse.ipements, and remontoires, 
which will be described presently In the lirst place, however, it 
is desirable to elesenbc the principal forms of escapement m 
ordinary use 


Anchor 

escape 

meat 
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\nchor or Recoil Escape 
nient 


The balance escapement which his been already mentioned, 
las m use bcfoic the days of pendulums It was to a „ 
b dance escapement that lluvf,cns ipplu d tin pendulum, a ante 
by lemovmg the weight from one irm and meicasing the 
lenj-lh of the otlui irm 

\ei\ shoitly afteiwaids R Ilotikc mvdilcd 1h( anchor or recoil 
(seqieirnnt 1 Ins i . n jmsc ntf d m fig S when 1 tooth of the f scape 
vvluilisjust esc ipmg liom the n„ht pilkt, md inotln r 
tooth at the same time falls upon tin lift hind pilkt it 
sonn distance fiom its point As thi pendulum moves on 
in the same diiection the tooth sink s fartln r up the p ilk t, 
thus piodiieiiit; a iieoil is ni the erown wheel (se ipement The act 

, fae< •> of the palk t should 
be convex Toi when llu\ lu 
flat, and of couise still inou 
IV Inn tlnv aie eoncive, tin 
points of the teeth alw lys wiar 
a hole m the pilkts at the 
extremity of tin 11 usual swing, 
md the motion is olviously 
e isiei andthciefoK bett< 1 when 
the jiallets in in ide eonvix, 
m faet they then ipproieh 
mon nearlv to tin d nl 
escapement, which will be de 
scribed presi nth flu elket 
of "-ome esc ipi mints is not 
onh to countciaet the ciicular 

01, or the nalui d ineieasc 
of the tune of a jiendulum is 
the ire increases, but to ovei 
b dance it b\ an eiioi ol 
the eonti irv kind I hi iieoil 
eseipinnnt dois so for it is 
dmost mvaiiabh founel that 
wh diver m ly be the shape of 
these pallets the tloel loses is 
the are of thi pendulum fills 
olf inel vice versa It is unfortunateh impossible so to iirin^i 
the pallets that the eireulai enor mav be thus evaetly ntutralind 
bee luse the eseipemint i rror elepends m i manin r redueibk fc) no 
law, upon V in itiors m friction of the jtallits themselves md of 
the clock tram wlneh pioduce diffen ut elfects and tin result 
is that it IS iinpossihk to 
obtim verv leeuriti time 
kieping from an\ clock ot this 
construction The point in 
which the inehor eseipemint 
w IS superior to all that had 
gone bcfoie, was that it would 
work well with a small air ol 
swing of the pendulum The 
balance escape ment.cv e n w hem 
adapted to i jieiielulum, neees 
sitited i swing of some 20“, 
and hence the ciieular erioi, 
that is to say the deviation of 
the path fiom a tiiic cycloid, 
w as consule r ibli But with m 
anchor esc ipi nu nt the pi nilu 
lum swing need be onlv 3° 
or 4° On the othei h nd it 
violates the conditions ibovi 
Uid down lor a perfect escape 
ment, inasmuch as the pendu 
lum is never free, but d tin 
end of its swing is still operated 
on by the escapement, w Inch it 
c luses to recoil 

To get nd of this defect the dead escapement, or as the Trench call 
It, was invented by G Oraham It is 
represented m fig 9 It will be observed that thi teeth escape- 

of the scape wheel have their points sit thi opposite wav meats 

to those of the recoil escapement The tooth B is hen 
represented in the act of dropping on to the right hand pallet as the 



Tic 9 — Dead Fscapement 
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tooth A escapes from the left pallet. But instead of the pallet having 
a continuous face as in the recoil escapement, it is divided into two, 
of which BE on the ri;<lit pallet, and FA on the left, arc called the 
impulse faces, and BD, FG, the dead faces. The dc.ad faces are 
portions of circles (not necessarily of the same circle), having the axis 
of the pallets C for their centre ; and the consequence evidently is, 
that as the jicndiilum goes on, carrying the pallet still nearer to the 
wheel than the position in which a tooth falls on to the comer A or 
B of the impulse and the dead faces, the tooth still rests on the dead 
faces without any recoil, until the pendulum returns and lets the 
tooth slide down the impulse face, giving tlie impulse to the pendulum 
as it goes. T.n order to diminish the friction and the necessity for 
using oil as far as possible, the best clocks are made with jewels 
(sapphires arc the best for the purpose) let into the pallets. 

The pallets are generally matle to embrace about onc-tliird of the 
circumference of the wheel, and it is not at all desirable that they 
should embrace more ; for the longer they are, the longer is the 
run of the teeth upon them, and the greater the friction. In some 
clocks the seconds hand moves very slowly and rests a very short 
time ; this shows that the impulse is long in proportion to the arc 
of swing. In others the contrary is the case. A not uncommon 
proportion is that out of a total arc of swing of 3®, 2 °, or about one 
degree on each side of the vertical, arc occupied in receiving the 
impulse. In other words, the points F and A should subtend an angle 
of 2® at the centre C. It is not to be forgotten that the scapc-whecl 
tooth docs not overtake the face of the pallet immediately, on 
account of the moment of inertia of the wheel. The wheels of 
astronomical clocks, and indeed of all English house clocks, are 
generally made too heavy, c.specially the scape- wheel, which, by 
increasing the moment of inertia, causes a part of the work to be lost 
in giving blows, instead of being all used up in gentle pushes. 

A very useful form of the dead 
escapement, which is adopted in 
many of the best turret clocks, 
is called the " pin-w'heel escape- 
ment." Fig. 10 will sufficiently 
explain its action and construc- 
tion. Its advantages are -that 
it does not require so much 
accuracy as the otlier ; if a pin 
gets broken it is easily replaced, 
whereas in the other the wheel is 
ruined if the point of a tooth is 
injured ; a wheel of given size 
will work with more pins than 
teeth, and therefore a train of 
less velocity will do, and that 
sometimes amounts to a saving 
of one wheel in the train, and a 
good deal of friction ; and the 
blow on both pallets being do^vn- 
wards, instead of one up and the 
other down, the action is more 
steady ; all which things arc of more consequence in the heavy and 
rough work of a turret clock than in an astronomical one. It has 
been found expedient to make the dead faces not quite dead, but 
with a very slight recoil, which rather tends to check the variations 
of arc, and also the general disposition to lose time if the arc is 
increased ; when so made the escapement is generally called “ half- 
dead.” 

In the dead escapement, during each cxcureion of the pendulum 
the repose surface of the pallets rubs against the points of the teeth 
of the scape-wheel. Tnu.s the pendulum is subject to a constant 
retardation by friction. Curiously enough, this friction, which at 
first sight might appear a defect, is an advantage, and to a largo 
extent accounts for the excellence of the escapement. For if the 
driving force of the clock is increased .so that the impulse on the 
pallets is greater, the velocity of the pendulum is increased. But 
this very increase of the tlriving force causes a greater pres-sure of 
tlie teeth of the scape wheel on the rest-faces of the pallets, and 
hence counteracts the increased drive of the pendulum by an in- 
creased frictional retardation. If the clock weight be enormously 
increased, the frictional retardation becomes increased relatively 
in a greater proportion than the drive, .so that as the weight of the 
clock is increased the pendulum's time of vibration is first diminished, 
until at last a neutral point is reached and finally the increased 
loading of the clock weight begins to make the time of vibration 
incre.use again. It is the neutral point which it is desirable to 
arrange for, and only trial and cxj)criencc can so fit tlie shape and 
size of the pallets, scape-wheel and clock weight to one another, 
as to secure that a moderate variation of the driving power neither 
accelerates nor retards the motion of the pendulum, while at the 
same time such an arc of vibration is secured as shall be least subject 
to barometric error, and not have too great a circular error. The 
celebrated clockniaker B. L. Vulluimy (1780-1854) greatly improved 
Graham’s escapement by careful experiment, and other makers 
introduced further improvements into the .shape of the scape-wheel 
and pallets, so that the best form of tlic deadbeat escapement is 
now fairly well determined and i.s given in books upon horology. 
For .small clocks a little slope is given to the rest-faces so as to < 


dimiaish the friction retardation. This is known as the half-dead 
escapement. The pin-whccl escapement, if prcqicrly con.structed, 
is also " dead,” that is to say, the outward .swing of the pendulum 
is unfettered except by the slight friction of the teeth against the 
dead faces of the pallets. 

In order to diminish the effect of the impact of the scape-wheel 
on the pallets, and of the crutch on the pendulum rod, the plan ha: 
been tried of making the crutch into an elastic spring. In theory 
this of course would not destroy the isochronism of the pendulum, 
for it would only be to apply upon the pendulum a force at right 
angles to the rod, and varying as the displacement. Hence any 
acceleration given by such aspring would, like the action of gravity, 
be harmonic, and it is an analytical principle that harmonic motions 
superposed on one another still remain harmonic. Hence, then, the 
action of a spring superadded upon the action of gravity on a pen- 
dulum still leaves the motion harmonic. But changes of tempera- 
ture would affect the .spring considerably. In the case of such a 
spring the repose faces of Graham’s escapement might be minimized 
and the escapement checked each side by a stop, so as to prevent the 
pallets from rulibing on the points of the scape-wheel. Graham’s 
c.scanement can, if well made*, be arranged so as not to vary more than 
an average of of a second from its mean daily rate, and this is so 
good a result that many people doubt whether further effort in the 
direction of inventing nevr escapements will result in any better 
form. Two adaptations of Graham's escapement have bee-n made, 



one by Clemens Rieflcr of Nosselwang, and the other by I.. Strasser 
of Glashiittc, Saxony, which give good results in practice. Riefler's 
scheme is to mount the upper block, into which the su.spension 
spring is fastened, upon knife edges, and rock it to and f;o by the 
action of a modified Graham's escapement, thus giving impulses 
to the pomhilum. Fig. ii shows the arrangement. PP arc the 
agates upon which the knife edges CC rest. A is the anchor, RH 
the scape-wheels, and S the pallets. 

Strasser’s clock is arranged on the same idea as that of Ricflor, only 
that the rocking motion is given, not to the springs that carry the 
pendulum, hut to a second pair of springs placed outside of them and 
parallel to them. The weight of the pendulum is therefore carried 
by an upper stationary block, but above that a second bbek is 
subjected to the rocking motion of the anchor. The general deeigp, 
is shown in fig. 12. The pallet.s are each formed of two stones, 10 
contrived as to minimize the banging of the teeth of the scape-wheel. 
Both Riefler’s and Strasscr’s clocks aim at having a virtually free 
pendulum ; in fact, they are in reality adaptations of the principle 
of the spring-clutch to Graham's escapement. The weak jioint In 
both is the tampering with the suspension. 

The dead escapement is not, however, tnily free. In order to 
make a free escapement it would be neces-sary to provide tliat as 
soon as the pendulum approached its centre position, „ . . 

some pin or projecting point upon it should free the * _ 

escapement wheel, a tooth of which should thus be enabled * * 
to leap upon Ihe back of the pendulum, give it a short 
push, and then be locked until the pendulum had returned and again 
swung forward. An arrangement of this kind is shown in fig. 13. 
Let A be a block of metal fixed on the lower end of a pendulum rod. 
On the block let a small pull B be fastened, free to move round a 



Fig. 10. — Pin-Wbeel Escapement. 
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centre C and resting against a stop D I-«t E be a 4-leavc<l scape 
wheel, the teeth of which as they come round rest against the bent 
pail GFL at G Iho pall is prevented from flying too far back by 
a pm II, and kept up to position by a very delicate spring K As soon 



as the pindulum lod, moving from left to ri dit, has arrived at the 
position shown m the figure the pall B w ill eng ige the arm PL, force 
it forwards, and by raiding G vill hbii x+c the scape win el, a tooth 
of which, M, villt'ius close upon the heel N of the block A, and urge 
it forward As soon, however, as N has ainvid at G the tooth M 
will slip off the block \ and rest on the p ill G, and the itnpul will 
cease The pendulum is now perfi ctly free or " detached,*' and can 
swing on unimpeded as far as it chooses On its return fiom right 
to left, the pall B slips over the pall L without disturbing it, and the 
pendulum is still free to make an oacursion towards the left On its 
return loumey from left to right the process is again repeated Such 
an escapt menl operati s once evorv 2 seconds One made on a some 
wl at similar plan w is applied I0 a clock by Robert Houdin about 
18 ^o, and afterwards by Mr II iswell, and anothei by Sir George Any 




Fig 13 — Free Esc ipcmcnt Eic 14 — Pi cc Escapement 
(old form) 

But the principle was already in old om , as may oc seen from fig 14 
which was the work of an inoii>mous mikti m the iSth century 
A consideration of this escapement will sliow that it is only the 
application of the detached chronometer escapement to a clock 

Evin detached escapements, how cv er, arc not perfect In ordei 
that an csexinment should be p< rfict, the impulse given to the pen 
dulum sliould be always exactly the same It may be asked why 
if tlie lime of o cillation of the pcnelulum be independent of the 
amplitude of thi arc of vibration, and hence of the impulst , it is 
necessary tli it the impulse should be uniform The answir is that 
the arc of vibration not being a true cycloid as it should be if tnu 
isochroni^m is to be secured, but being the arc of aeirck , any change 
of amplitude of vibration pi oduces a change of time m the swing given 
by the formula )= loss m seconds per day, whcic a and b 

are the sc mi arcs of vibration estimated m degrees Thus 10' in 
crease of arc m a swing of 4°, that is to say i m inetcase of arc in 
a total arc of 2 J m , produces an error of about a second a dav Now 
cold weather, by making the oil thick and thus clogging the wheels, 
will easily produce such a change of arc , dust will also make a 
change even tliough the clock weight, acted on by gravity, still 
exerts a uniform pull Bcsid s, if the clock has v\ ork to do of a v irvmg 
amount — as when the hands of a turret clock arc acted on by a heavy 
wind pressure tending sometimes to retard them, sometimes to dnvv. 
them on— then it is clear that the impulses giv cn by the scape-wheel 
to the pendulum may be verv unciiual, and that the aic of vibration 
of the pendulum m ly thus be seriously affected and its isochronism 
disturbed 

1 o abohsh errore ansing from the changes m the force driving 
the escapement, what is known as the ‘ remontoiic” system was 
Reman- It came into use for watches, winch was 

toire * natural, seeing that the i}nvmg force of a watch 

IS not a uniform wen ht like that of a clock, but depends 
on springs, which are far less trustworthy The idea of a remontoirc 


IS to disconnect the escapement from the clock tram, and to give 
the cscaptniint a driving power of its own, a< ting as di ectly as 
ixissiblc on the pallets without the mttrvention of a clock tram 
conlamiiig many wheels Ihc escapement is tluH as it were made 
into a separate clock, which of course needs repeated winding, and 
this winding is effteted by the clock tram From this it results that 
variations m the force transmitted by the clock-tram merely affi'ct 
the speed at which the ‘ rewinding of the cscap< rne-nt is effected, 
but do not affect the force exerted by the driving power of the 
cscajicment 

Ihc re arc seieral modes of carrying out this plan The first of 
them 13 simply to provide the scape-vvlicel with a weight or sjiring 
of its own, which sjinng is wound up by the clock tram _ 

IS often as it runs down Contrivances of tliLs kind aic “ 

calle>d tram remontoircs In arranging such a remontoiie 
it IS obvious that the clock trim mu^t be provided with 
a stop to prevent it from overwinding the scape-wheel weight or 
spring, and further, that there must be on the scape-wheel some s<jrt 
of stud or oth< r contrivance to release tlie clock-tram as soon as tl e 
scape wlitcl weight or pnng has ♦•un down and needs rewinding 
We believe the first maki r of a large clock with a tram rcmonloire 
was Thomas Reid of Edinburf h, who dtsenbed his apparitus m 
his book on Hornhyqy (1810) Tlie scape wheel was driven bv a small 
weight hung byalluvgt ns sei dlcss chim.of which one of the pulleys 
was fixed to the arlxsr, and the other rode uj on the arbor, with the 
pinion attaeheil to it, and the pmion was driven and he v eight 
wound up by the wheel below (which we will call tlie thud wheel), 
as follows Assuming the scape wheel to turn m a imnutc, its arlor 
lias a notch cut half through it on opposite sides in two places near 
to each other on the arbor of the wheel, which twins m ten minutes, 
suppose, th< re is another viheel with 20 spikes sticking out of its 
iim, but alt< mately m two d'ffercnt planes, so tint one set of spikes 
can only pass through one of the notches m the scape v/hccl arlior, 
and the other V t only through the other Whenever then thescape- 
whcel completes a h ilf tuin, one spike is let go, and tlu third wheel 
is able to move, and with it the whole clock-tram and the hands, 
until the liCxt spike of the other set is stopped by the ‘cape wheel 
arboi , at the same lime the pinion on that arboi is turned half 
round, winding up the remontoirc weight, but without taking its 
pressuie off the scapi wheel Reid says th i , so long as this appar 
atus was kept m good order, the clock went better than it did after it 
was removed m couscejucnce of its getting out of order from the 
constant Imngmg of the ^iikes agamst the arbor 

A clock it the Royal Exchange, London v\ is made m 1844 on the 
same principle, except that, instead of the endless chain an mtcmal 
wheel was use<l, with the spikes sit on it oxti m illy, which is one of 
the modes by which an occasional secondary motion may Ik given 
to a whed viithout disturbing its primary anu rcT'uUr motion Th 
following IS a more simple arrangt nient of a grav liam rtinon toire, 
much more frequently used m principle I et E m fig i <5 be the 
scape-wheel turning m a mmutc, and e its pinion, which is driven 
by the wheel D h ivmg a pinion d driven by the wheel C, which we 
may suppose to turn m an hour The arbors of the scape wheel and 
hour-whicl arc distinct, their pivots me ting m a bush fixed somt 
where between the wheels The pivots of the vihetl D are set m the 
frame AP, which ndcs on the arbors of the hour-wheel and scape- 



wheel, or on anotlu r short arlxir betw c t n them The hour-w heel 
also drives another whetl G, viluch agiin drives the pinion / on the 
aibor which caiiics the two arms / A, / B , and on the same arbor is 
Set a fly with a ratchet, like a common striking fly, and tlie numbtrs 
of the teeth are so arranged that the fly will turn on^'c for each turn 
of the scape wheel The ends of the rtmontoue aims / A, / D are 
cipibk of a'tcmitely passing the notches cut h df through the arlior 
of the scape-v\htcl, as those notchci> successively come into tlu proper 
position at the end of every hilf-minute , as soon as that happens 
the hour wheel raises tlu movable vihetl D and its frame through 
a small angle , but nev ertlie less, tint wheel kcejis pressing on the 
sc ipp wheel as if it wcie not moving, the po nt of contut of the 
wheel C and the pinion d being the fiilcnim or centre of motion of 
the lever A P. It will be observed that the renoutoire arms / A, 
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/ B ha\c spimgs set on them to dimmish the blow on the scape wheel 
arbor, as it is desirable not to have the fly so large as to make the 
motion of tlio tram, and consequently of the hands, too slow to 
be distinct 

Another kind of remontoire is on the pnnciple of one bevelled 
wheel lying between two others at light angles to it The first 
of the bevelled wheels is driven by the tram, and the third is fixed 
to the arlior of the scape-wheel and the intermediate bc\ tiled 
wheel, of my size, rides on its arbor at right angles to the other two 
arbors which are m the same line Ihe scape wheel will evidently 
turn with the same avciage vilocitv as the hrst bevelled wheel, 
though the intermediate one may move up and down at intervals 
The transveise arbor which can its it is let off and lifted v little at 
hdf minute mterv ils, is in the remontoire just now described 
and it gradually works down as the scape-wheel turns under its 
prtssnu , until it is fietd again and lifted by the clock tram 

In all these gravity remontoiies, however, only the friction of the 
heav y pai ts of the tram and the dial work is got rid of, and the scape- 
whcil IS still subject to the fiiction of the remontoiie wheels, which, 
thougli much less thin the other, is still something considerable 
Accordingly, attempts liavc frequently been made to drive the seajie- 
whecl by a sjm il spring, like the munsjumg of a watch One of 
these was desenbed m the 7th edition of this cncyclopaeeli i , and 
Sir G \iry invented another on the same pimeiplc, of which one 
specimen is still going well One of the best forms of such a lemon- 
toire IS shown m lig if), m which A, B, D, E, e, f are the same things 
as m fig 15 But «, the scape 
wheel pinion, is no longer fixed 
to the arboi, nor does it rule 
on the irbor, as h ul been the 
ease m all the previous spimg 
remontoires, theieby producing 
j)iobably more friction th m was 
saved m other respects, but it 
rules on a stud A, which is set 
in the cloek fr ime On the face 
of the pinion is a plait, of which 
the onlj Ij to eiiiy a pm /i 
(and consequently Its shape is 
immateiial), and m front of llu' 
plate IS set a bush 6 with a hole 
through It, of which half is 
occupied by the end of the stud 
A to which the bush is fixed by 
i small pm, and the other half 
IS the pivot-hole for the scape 
wheel arbor On the arbor is 
et the remontoire spring s (a 
moderate sized music vl box 
spring 18 gene rally used) of which 
the outer end is bent into a loop 
to take hold of tlie pm A In 
fact, tlieie are two pins at A, one 
a little behind the other, to keep 
the ( oils of the sjiring from 
touclimg each other Now, it is 
evid< nt that the spimg may be 
wound up hall or a quarter of a 
turn it the proper intervals without tsking the force oil the scape 
wheel, and also without attcct mg it by any hiction whatever When 
the scape-wheel turns in a ramiite, the letting off would be done as 
before elt scribed, by a couplt of notches m the scipc wluel uboi, 
through which the spikes A, B, as m fig 15, would pass alteinvbly 
Dining the half iniiuite that the spimg is luniung down the impulse 
on the pendulum constantly eliinimshts , but this error is small if 
the spring be propcily shapi d, ind besides, being periodic, dots not 
ilfect the aieraf’e time kcejung of the clock It would be inad- 
missible m astronomical clocks where each jiaiticular second has 
always to be true In clocks with only three wheels m the tram it 
IS best to make the scape wheel turn m two minutes In thit ease 
four notches and four reinontoiio aims arc required, and the fly 
makes only 1 quirter of a turn Lord (inmthoijjc made the follow- 
ing j)iovision for diminishing the friction of the h tting off woik 
rtu fly jiinion / h es only li elf the numbei of teeth of the se ipe-vvhcel 
pinion, being i 1 intern pinion of 7 or 8, while the other is a leaved 
junion of I j. or ib, incf thirefore the same wheel D will properly 
drive both, as will be seen hereafter The scape-wheel arbor ends 
m a cylinder about | ip m diameter, with two notches at right angles 
cut m Its taec, one of tliein nairow and deep, end the other broad 
and shallow, so th it a long and thin pm B can pass only through 
one, and a broad and shoit pm A through the other Consceiuemtlv, 
at each quaiter of a turn of tlie scape wheel, the remontoire fly, on 
which the pins A, B are sit on sjirings, as m fig 15, can turn half 
rounel It is set on its arheir / hy a square ratchet and click, which 
enables the spring to be adjusteel to the requisite tension to obtain 
the proper vibration of the pendulum A better construction, 
afterwards introduced, is to make the fly separate from the lettmg- 
off arms, whereby the blow on the cylinder is dinimished, the fly 
be ng allowed to go on in the gravitv escapement It should be 
observed, however, that even a spimg remontoire requires i larger 


weight than the same clock without one but as none of that ad 
ditional force reaches the pendulum, that is of no consequence Ihe 
variation of force of the remontoire spring from temperature, as it 
only affects the pendulum through the medium of the dead eseape- 
ment, is far too small to produce any appreciable etfeet , and it is 
found that clocks of this kind, with a compensated pinduliim 8 ft 
long, me! weighing about 2 cwt , will not vary ibove a second a month, 
if the pallets aie kept clean and well oiled No turret clock without 
either a tram icmontoire or a gravity escapement will approach that 
decree of accuracy 

The introduction of this remontoiie led to another very important 
alteration m the construction of large clocks Hitheito it had 
alwiys been considered nectssiry, with a view to dimmish the 
friction as far as possible, to make tlie wheels of brass or gun-metal, 
with the teeth cut m an engine Ihc French clockmakcrs had begun 
to use cast iron striking paits, and cast non wheels had been oc 
casionally use<l m the going part of inferior clocks for the sake of 
cheapness , but they hail never been used m anv clock making pieti n 
sions to accuracy But m consequence of the success of a clock 
shown in the 1851 Exhibition, it was determined by Sir G Airy and 
Lord Grimthorpc(th<.h E De nison), wlio we le jointly consul ti d by tin 
Boaid of Woiks about tin gical \\ eslmmstcrc'ock in iSs-J to ilti r the 
01 igmal requisition for gun-metal wheels there to c ist iron But cast 
iron w heels must di iv c c i-.t iron jniiioiis, foi they will w e ar out ste e 1 

Ihc next kind of remontoire still leaves the scape wluel linked 
up with the clock tram, but makes it wind up tlie pillets which 
are held raised up till their action is wanted, win n they aic allowi d 
to diop gently on the ciutch or the ptndulum rod In this case the 
two arms of the anchor no nsiiallv divided and mounted on sej) ii ite 
shafts so os to act mdejiendently Ihis idea w is lirst stirtid by 
riiomas Mudge (1717-179^) ind \Icxander Cummmg (17^3-1814) 
kludges escapement is shown m lig 17 fhe tooth \ of tlic seijit 
wheil IS resting against the stop or detent a at the end of the pallet 
tA, fioin the axis or aibor of which descends the half- , , 

folk CP to touch the peuduUim Prom the othei pillet /' 

C B descends the other half foik ( () The two aibors are 
set as near the point of suspmsjon, or top of the p< ndulum 
spring, as possible The pendulum, as lieu icpiesented, must be 
moving to the right ind just leaving cont ict with the lift pallet and 
going to tike up the light oni is soon is it has r vised tliat jiillet 
i little it will evide ntly unlock the wluel and let it tuin, and then tlu 
tooth B will raise the left j) ilk t until it is e night by the stoj) h on th it 
pillet, >nd then it will st ly until the pendulum returns ind releases 
It by raising that pallet still higher Eveh pillet there ioie discend 
\ ith the ptndulum to a lower point tlian that wheic it is taken up, 
and the difference between them is supplied by the lifting of t leh 
jiallct by the clock, which does not act on tlu jn ndulum it afl so 
tint the pendulum is independent of all viiiitions of foice and 
fiiction in the tram This escapement 1 j said by Lord C rim 



thorpe, m his Rudimentary Treatise on Clocks, first published m 
1850, to be liaiile to tup, the pallets being apt to be je rki d by the 
pendulum, so that the teeth slip past the hook, and the wheel flics 
round This, however, appears entirely a matter of construction 
The really weak point is that wink the impulse s on the pendulum 
due to the gravitational fall of the arms aie uniform, the force which 
has to be exercised by the pendulum in unlocking them from the 
scape-wheel vanes with the pressure of the clock tram Hence we 
miss the compensation which is so beautiful a result of Graham’s 
escapement lo avoid this, J M Bloxam, a barrister, jiroposed 
about the middle of the 19th century his legged gravity cseapeinent 
(fig x8) By this arrangement the parts of the scape-wheel which 
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lifted the gravity aimb were brought as near to the axis of the scape 
wheel as possible while the locking iims were hrouglit as far from 
the axis as possible so that the pressure should be light 1 he pallet 
arbors were cranked to embraee the pendulum spring, so that their 
eentres of motion might coincide with that of the pendulum as ne iil\ 
as possible —peril ips in umi< cessary rehm ment at least the three 
legged and four legged gravity iseapements answer verj well with 
tlu pallet arbors set on eaeh side of the top of the spring Ihe size 
of the win el determines the length of the pallets, as the> must be at 
such in angle to eac h othci that the radii of the wheel when in con 
tact with eaeh stop may be at right angks to the jialkt arm and 
thciefore, for a wheel of this size, the depth of locking can onlj 1m 
\try small llu jnnion m Bloxam s clock onl, ruses the pallet 
through 40 at eaeh beat t e the angle which we call 7, \ iz the 
unphtude of the pendulum when it begins to lift the pallet is only 
zo and probably, if it were increased to anything like a/ ^'2, where 
a IS the semiarc of swing, the eseipement would trip immediately 
The two broad pins markeel k, b are the fork pins, and \ uid B ire 
th( stops Ihe clock which Bloxam had went very well but it 
had an extremely fine tram, with pinions of 18 and nobody else 
ippears to have been able to mike one to inswci 
Bloxam s escapement w is moehhed in form by I ord Grimthorpe, 
his chief improvement being the addition of a fly vane, which how 
ever had previously been used for rcmontoires to steady the motion 
He tried various moelihe itions of eemstruction, but finally adopted 
the four legged and double thre e le ggecl forms as being the 
most satisfactory , the former foi re giil itors and the 1 itter foi large 
clocks Tig IQ IS a back \ icw of the escapement p irt of in astrono 
mical clock with the four kgged wheel seen from the Iremt the 



Tie i<> -Four legged Giavitv In 20 — Double Three legged 
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wheel woulel turn the other wa\ flu long lockin' teeth are made 
about 2 111 long from the centre, and the lilting pms ol which four 
point forwirds whik four othci intermediate ones point bickwards, 
arc at not nioic than of the distance between the eentres FC ' 
of the scape wheel and palli is or raihcr ( is the top ol the pendulum 
sjuing to which the pilkts Cs, Cs converge*, though the lesultaiit 
ol their action is a littk below ( It is not worth while to crink 
them as Bloxam did, in oreki to make them e^oincicU exaetlv with 
the top of the pendulum, as the friction of tlu beat pins on the 
peudufum is insignificant, anel even then would not be epiile ele 
-.troyed The pallets are not in the same plane but one is behind 1 
and the other in front of the wheel, with one stop pointing backwards ' 
and the other forwaids to receive the teeth ilternate Iv -it dotx not 
nutter vvhie.h in this figure the stop s is behind and the slip s ' 
forw ard 1 lu pe lululum is now going to the right, aiul just beginning j 
to lift the right p diet and fiec the stop i then the wheel will begin 
to turn anel lift the other pillet by one of the pms which is now | 
lowest, and which moves through 45 acio'-s the line of centres and j 
therefore lilts with very little friction It goes on till the tooth now \ 
below « reaches s and is stoppeel theu Meanwhile the pallet Te 
goes on with the pendulum as far as it may go, to the tnel of tlu arc 
which we have calkel a starting from 7 but it falls with the pen 
dulum again, not only to 7 but to - 7 on the other side of o, so that 
the impulse is due to the weight of e leh pallet alternately falling 
through 27 and the magnitude of tlu impulse also depends on the 
ohlujueness of the pallet on the whole t c on the distance ol its centre 
of gravity from the vertical through C I lu fly KK is set on with a 
friction spring like the common sti ikmg |i ii t flv, and should be as long 
as there is room for, length being much more efteetivc than width 
The double three legged gravity escapement, which was first used 
m the Westminster clock, is shown m fig 20 The principle of it 
IS the same as of the foui legs but instead of the pallets being one 
behind and the other m Iront of tlu wheel, with two sets of lifting 


pms, there arc two wheels ^BC, ahe, with the three lifting pms and 
the two pallets between them like a lantciii pinion One stop B 
points forward and the other A backward flic two wheels have 
their teeth set inter mediately or bo“ apart, though that is not 
essential, and the angle ol 120° mav be divided between them m any 
other projxirtions, as 70® anel 50", and m that way the jjalkts mav 
be still moie obliejue than yo° from the vertical, which however is 
found enough to prevent tupping even if the flv gets loose, which is 
more hktlv to happen from cirtkssmss m large clocks than m 
astronomical ones 

Of course the fly for those escapements in laigi clocks, with 
weights heavy enough to drive the hinds in all veeather, must be 
much lirger than m small ones For average ehureh clocks with 
sec pendulum the legs of the scape wheels are geiurilh made 
4 m long and the fly from 0 to 7 m long m each vane by 1 J or 1 J 
wide For ij sec pendulums the scape wheels are generallv m idi 
4J radius \t Westminster thev are 6 in 

Lord Grimthoipe consulcred tint these cscajiemcnts act bcttei, 
tspteiallv m rcgiifitors, if the pilkts do not lall ipiitc on the lilti ig 
pins, but on a banking or stop at any convenient place, so is to 
leave the wheel free at the moment of starting just as the striking 
of a common house clock will sometimes fail to start unless the wheel 
with the pins has a little run before a pm begins to lift the hainmei 
Tlu best w ly to m in igt the banking is to make the beat juns long 
enough to reach a little way behind the pendulum, and let thi b ink n 
be a thin plate of any metal screwed adjustably to the back of thi 
case This jilatc cannot well be shown m tlu ebawmgs together 
with tlu pendulum, which, it may lx added, should take up one 
jialle t just when it leaves the other 

In chronometer spring lemontoircs tlu pemlulum, as it goes by, 
flips a delicate spring and releases a small weight or spimg which 
his been wound up in readiness by the action of the scape 
wheel and which by leaping on to the penelulum gives it ^ 
a push One on this {inneijile made ibout the middle ‘ 
eif the lyth centurv In Robert Houdin is to be seen at 
th (. emse rvaloire des Arts et Metieis It is very com 
plieated The following is more simple In fig 21a scape wheel 
his JO pms ind jbo teeth It is t ngaged with a fly vane EP 
mounted on a pinion of 12 teeth Eith jim as it passes ruses an 
impulse aim CD which is hooked ujion a d< tent I\ \ pall NM tlu n 
engages tlu fly vane and prevents the scape wheel from moving 
larllur The impulse irm being now set, as the jilate 1 attached 
to tlu lower end of the pendulum flics past freun left to right a pall 



G kneKks aside tlu ektent K and allows a pm O projecting fiom 
the enel of the impulse arm to f ill ujiim an inclined jialkl //, whieh n 
thus uigeel feirwarel As soon is tlu pallet his left the jun the 
impulse irm m its further fall strikes \ which disengages the pill 
it P anel allows the scape wheel to move on and again wind up the 
impulse aim CD which is then again loekeel by tlu detent K On 
the return jouiney of the penelulum the light jiall ( which acts the 
jiart of i chronometer sjiring flips over the detent The pillet is 
eioubk sided, h anel h , so that if by chance the clock runs down while 
the pendulum swings from left to right the impulse arm will be simjilv 
laised and not smashed It has a flat apex on which the jun fills 
before descending The impulse given depends on the weight of the 
impulse arm and mav lu varied at pleasure The work iloiu m un 
locking the detent is inv inahle as it depenelson tlu pressure of the 
flv vane at P and is independent of the clock tram 1 he duration ol 
the impulse is very short — only about ,^1 of the arc of swing It is 
given exactly at the centre of the swing and when not under 
impulse the pv-ndulum is detached 

Clock Wheeh — Since, as wc have seen, any increase in the arc 
of a pendulum is accompanied by a change in its going rate, 

\i 18 
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It IS very desirable to keep the force which acts on the pendulum 
uniform This in fact is the great object of the best escapements 
Inasmuch as the impulse on the pendulum, derived fiom the work 
done by a falling weight or an unwinding spring, is transmitted 
through a tram of wheels, it is desirable that that transmission 
should be as free from friction and as regular as possible This 
involves care m the shaping of the teeth The object to be 
aimed at is that as the wheel turns round the ratio of the 
power of the driver to that of the driven wheel (“runner” or 
“follower”) should nt\er var> That is to say, whether the 
back part of the tooth of the driver is acting on the tip of the 
tooth of the follower, or the tip of the driver is acting on the 
back part of the tooth of the follower, the leverage ratio shall 
always be unifoim For simplicity of manufacture the pinion 
wheels are always constructed with radi il leav'cs, so that the 
surface of each tooth is a plane passing through the axis of the 
wheel The semicircular rounding of the end of the tooth is 
merely ornamental I he (juestion therefore is, suppose that it 
IS desired by means of a tooth on a wheel to push a plane round 
an axis, what is the shape that must I'le given to that tooth m 
order that the lev crage ratio may' remain unaltered ^ 

If a curved surface , known as a “ cam,’ press upon a plane one, 
both being hinged or centred upon pivots A and B respectively 
(fig 22), then the line of action and reaction at D, the 
cM%ii point where they touch, will be perpenditular to their 
teeth surfaces at the point of contact — that is perpendicular 
to BD, and the ritio of leverage will obviously' be 
AE BD, or AC ( B lienee to cause the leverage ratio of 
the cam to the plane alway s to remain unaltered, the cam must 



be so shaped that in any position the ratio AC CB will remain 
line hinged In other words the shape of the cam must be such 
that, IS It moves and pushes BD before it, the normal at the , 
point of contact must always pass through the fixed point C 
If a circle PMB roll upon another circle SPT (fig 23) any 
point \I on It wall generite an cpuydoul MN The radius of 
curvature of the curve at M will always be MP, for the part at 
AI is being produc'd by rotation round the point P It follows 
that a line from B to M will alwav s be tangential to the cpicvcloid 
If the epicycloid he a cam moving as a centre round the centre 
R (not shown in the figure) of the circle SPl, the leverage 
It will exert upon a plane surface BM moving round a jiarallel 
axis at B, will alwivs be as BP to PR, that is, a constant , 
whence MN is the proper shape of a tooth to act on a pinion 
with radial arms and centred at B In designing a pair of wheels 
to transmit motion, which is to be multiplied say 6 tunes in 
the transmission ( ibout the usual ratio for clock wheels), if 
we take two circles (called the “ pitch circles ”) touching one 
another with radii as i 6, then the 
circumference of the smaller will 
roll 6 times round that of the 
larger The smaller wheel will hive 
a number of teeth, say 8 to i6, 
each of them being sectors of the 
circle (fig 24) If there are 16 teeth, 
then on the surface of the driving 
wheel there will be 96 teeth Each 
of these teeth will be sliaped as the 
curve of an epicycloid formed by the 
rolling on the Ijag circle of a carcle 
whose diameter is the radius of the pitch arcle of the 
pmion Points of the teeth so formed are cut off, so as to 
allow of the pinion liaving a solid core to support it, and 
gaps are made into the pitch circle to admit the rounded 
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ends of the leaves of the pinion wheel Thus a cog wheel is 
shaped out 

(lock wheels arc made of hard hammered brass cut out by a 
wheel cutting raaehme Ihis machine consists of a vertical 
spindle on the top of whuh the wheel to be tut is fixed on a 
firmly resistmg plate of metal of slightly smaller diameter, so 
as to allow the wheel to overlap A cutter with the edges most 
delicately giound to the exact shape of the gap between two 
teeth IS caused to rotate 3000-4000 times a minute, and brought 
down upon the edge of the wheel The shavings that come off 
are like fine dust, but the cutter is pushed on so as to plunge 
right through the nm of the wheel in a diree tion parallel to the 
axis In this way one gap is cut The vertical spindle is now 
rotated one division, by means of a dividing plate, and mother 
tooth is cut, and so the operation goes on round the wheel 

It IS not desiralile m clocks that the pinion wheels which are 
driven should hav'e too few teeth, for this throws all the work 
on a piir of surfaces before the centres and is apt to produce a 
grinding motion Theoretically the more leaves a pinion has 
the better Pinions can be made with leaves of thin steel 
wati h-spnng In this case quite small pinions can have 20 leaves 
or more The teeth m the driving wheels then become mere 
notches for which great accuracy of shape is not necessary 
Such wheels are easy to make and run well Lantern pinions 
arc also excellent and are much used m American clocks They 
are easy to make in an ordinary lathe The cog-wheels must 
however, be specially shaped to fit them They consist of i 
number of round pins arnngecl in a circle round the axis of the 
wheel and parallel to it I he ends art secured in fiangts like 
the wires of a scjuirrel cigc The teeth of cog-wheels engage 
them and thus drive the wheel round Ihty were much used 
«it one time but are now falling out of favour again 

It is possible to make toothed wheels that drive with perfect 
uniformity by using for the curve of the teeth involutes of tirtles 
These involutes are traced out by a point on a string 
that IS gridually unwound from a circle Thev are 
in fact epicycloids traced by a rolling circle of infinite 
radius, 1 e a str light line Involute teeth have the <idvantagc 
that they roll on one another instcid of sliding When badly 
made they put considerable strain on the axes or shafts that 
( irry them Henee they have not been regarded with great 
favour l)V clockmakers 

By the pitch of a w'hcel is meant the number of teeth to the 
inch of ( ircumftrence or diameter of the wheel, the former 
1, called the circumferential pitch, the latter the 
diametral pitch Thus if we say that a wheel has 
40 diametral pitch we mean tliat it has 40 teeth to each inch of 
diameter The circumferential pitch is of course got by dividing 
the diametral pitch by ir Wheel-cutters are made for all sizes 
of pitches If It were needed to make a pair of wheels the ratio 
of whose motion was say 6 1 and we determined to use a dia- 
metral pitch of 30 to the inch, that is teeth about in wide at 
the base, and if the smaller circle were to hax e 20 teeth, we should 
need a blank of a diameter of in for smaller 

wheel, and one of Vo" for the larger wheel which 

would have 120 teeth to the inch and be 4 06 m diameter to the 
tips of the teeth The smaller toothed wheel would be 73 of 
an inch in diameter over all The pitch circles of the wheels 
would be ^ and 4 in respectively For fine wheel work, where 
the driver is alw'ays much larger than the driven wheel, the 
cpicycloidal tooth appears preferable, as it is generally considered 
to put less side strain on the pmion wheel But the relative 
merits of the two systems have never been properly tested for 
clock work 

Going Barrels — A clock which is capable of going accurately 
must have some contrivance to keep it going while it is being 
wound up In the old-fashioned house clocks, which were 
wound up by merely pulling one of the strings, and m which 
one such winding served for both the going and striking parts, 
this was done by what is called the endless chain of Huygens, 
which ccxnsists of a string or chain with the ends joined together, 
and passmg over two pulleys on the arbors of the great wheeF, 
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With deep grooves and spikes m them, to prevent the chain from 
slipping In one of the two loops or festoons which hang from 
the upper pulleys is a loose pulley without spikes, carrying the 
clock-weight, and m the other a small weight only heavy enough 
to keep the chain close to the upper pulleys Now, suppose one 
of those pulleys to be on the arbor of the great wheel of the strik- 
ing part, with a ratchet and click, and the other pulley fixed to 
the arbor of the great wheel of tlu going part , then (whenever 
the clock IS not striking) the weight may be pulled up by pulling 
down that part of the string which hangs from the other side of 
the striking part , and yet the weight will be acting on the going 
part all the time It would be just the same if the striking part 
and Its pulley were wound up with a key, instead of the string 
being pulled, and also the same, if there were no striking part at 
all, but the second pulley were put on a blank arbor, except 
th It in that case the weight would take twice as long to run dow n, 
supposing that the striking part generally requires the same 
weight X fall as the going part 

This kind of going barrel, however, is evidently not suited to 
the delicacy of an astronomical clock , and Harrison’s going 
ratchet is now universally adopted in such clocks, and also in 
chronometers and watches for keeping the action of the tram 
on the escapement during the winding Fig 25 (m which the 
same letters are used as m the corresponding parts of fig 3) 
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shows Its construction Ihe 
click of the barrel-ratchet R 
IS set upon mother larger 
ratchet-wheel with its teeth 
pointing the opposite wav, 
and Its click r T is set in the 
clock frame That ratchet 
IS connected with the great 
wheel by a spring e?' pressing 
against the two pins s in the 
ratchet and i' m the wheel 
When the weight is wound 
up (which IS te|u*valcnt to 
taking It off), the click fr 
prevents that ratchet from 
turning back or to the right , 
and as the spring ss' is kept 

„ „ .. . by the weight in a state 

-Harrison s tiOinj-Ratchct / ^ 

of tension eeiuivalent to the 



weight Itself it will drive the wheel to the left for a shoit 
distance, when its end s is held fast, with the same force as if 
that end was pulled forward by the weight , and as the 
great wheel has to move very little during the short time the 
clock IS winding, the spring will keep the clock going long 
enough 

In the commoner kind of turret clocks a more simple apparatus 
is used, which goi s by the name of the boli and shutter, because it 
consists of a weighted lever with a broad end, which shuts up the 
winding-holc When it is lifted a spring-bolt attached to the 
lever, or its arbor, runs into the teeth of one of the wheels, and 
the weight of the lever keeps the tram going until the bolt has 
run itself out of gear Clocks are not always drivTii by weights 
When accuracy is not necessary, but portability is desirable, 
springs are used I he old form of spring became weaker as it was 
unw'ound and necessitated the use of a device calUd a fusee or 
spiral drum This apjiaratus will be found described in the 
article Watch 

Striking Mechanism - -Ihtxc are two kinds of striking work 
used in clocks The older of them, the locking- plate system, 
which IS still used in most foreign clocks, and in turret clocks in 
k.ngland also, will not allow the striking of any hour to be either 
omitted or repeated, without making the next hour strike wrong , 
whereas m the rack system, which is used in all tnghsh heiuse 
clocks, the number of blows to be struck depends merely on the 
position of a wheel attached to the going part, and therefore the 
striking of any hour may be omitted or repeated without derang- 
ing the following ones We shall only describe the second of 
these, which is the more usual in modem timepieces 


Fig 26 IS a front view of a common Lnglish house clock with 
the face taken off, showing the repeating or rack striking move- 
ment Here, asm fig 3, M is the hour-wheel, on the pipe of which 
the mmute-hand is set, N the reversed hour-whctl, and n its 
pinion, drivmg the 12 hour wheel H, on whose socket is fixed 
what IS called the sniil Y, which belongs to the striking work 
exclusively The hammer is raised by the eight pins m the rim 
of the second wheel m the striking tram, in the manner which is 
obvious 

The hammer does not quite touch the bell, as it would jar in 
striking if It did, and prevent the full sound Iho form of th« 
hammer-shank at the arlior where the spring S acts upon it is 
such tliat the spring both drives the hammer against the bell 
when the tail T is raised, and also cheeks it just before it reaches 
the bell, the blow on the bell thus being given by the hammer 
having acquired momentum enough to go a little farther than its 
place of rest bometimes two springs arc used, one for impelling 



the hammer, and the other for checking it But nothing will 
cheek the chattering of a heavy hammer, except making it lean 
forward so as to act, partialK at leist bv its weight Ihe 
pinion of the striking-whcel generalK has tight Ic ivcs the same 
number as the pins , and as a clock strikes 78 blows m 12 hours 
tlu great wheel will turn m thxt time if it has 78 teeth instead of 
06, which the great wheel of the going part has lor a (cntre 
pinion of eight Ihe stnking-whcel drivts the wheel above it 
once round for eath blow, and that wheel drives a fourth (in 
which there is a single pm ?), six, or anv other intigr il numbtr cT 
turns, for one turn of Us own and tint drives a fin-llv to 
moderate the velocitv of the tram be the resistance of the air an 
expedient at least as old as De Vick s tUuk m 1370 

The wheel N is so adjusted that, within i few minutes of the 
hour, the pin in it raises the Itfting-piece I ONh so far th it th it 
piece lifts the click ( out of the teeth of the rack BkR\ which 
immediatelv falls back (helped bv a spring near the bottcm)as 
far as its tail V can go bv reason of the snail \ , against which it 
falls , and it is so arranged that the number of teeth which pass 
the click IS proportionate to the depth of the snail , and as there 
is one step in the snail for each hour, and it goes round with the 
hour hand, the rack always drops just as manv teeth as the 
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number of the hour to be struck 1 his drop makes the noise of 
“ giving warning ’ But the clock is not yet ready to strike till 
the lifting piece has fallen again , for, as soon as the rack was let 
olf, the tail of the gatheruig pallet G, on the prolonged arbor of the 
third whec 1 , was enabled to pass the pm K of the lack on which it 
was pressing before, and the striking tram began to move , but 
before the fourth wheel had got half round, its pm P was caught 
b\ the end of the lifting piece, which is bent back and goes 
through a hole m the plate, and when raised stands m the way of 
the pm P, so that the tram cannot go on till the hftmg-piecc 
drops, which it does exactl) at the hour, by the pm N then 
slipping past It Ihcn thi tram is frte , the striking wheel begins 
to lift the hammer, and the gathering pallet gathers up the rack, 
a tooth for each blow, until it has returned to the place at which 
the pallet is stopped by the pm K coming under it In this figure 
the hfting-piccc is prolonged to F, where there is a string hung to 
It, as this is the proper place for such a string when it is winted 
for the purpose of It arnmg the hour m the dark, and not (as it is 
gencralh put) on the click C , for if it is put there and the string 
Is held a little too long the clock will strike too man) , and if the 
string accident ill) sticks in the case, it will go on striking till it is 
run down — neither of whith things can happen when the string 
i'. put on the lifting-puic 

1 he sn 111 IS sometimes set on a sepaiate stud with the apparatus 
called a star-wheel and jumper On the left side of the frame we 
have pi iced a lev er v, w ith the letters st below it and st above If 
It Is pushtd up to V/, the other end will come against a pm m the 
rack, and prevent it from falling, and will thus make the clock 
silent , and this is much more simple than the old-fashioned 
“strike and silent ipparatus, which wc shall therefore not 
dcsciibe, cspecialh is it is seldom used now 

If the clock is rcciuired to strike quarters, a third part ’ 01 
tram of wheels is added on the right hand of the going part , and 
Its gencril construction is the same as the hour-striking part, 
onl\ then are two more bells, and two hammers so placed that 
one IS riised i little after the other If there are more ejuarter- 
bells thin two, the himmers arc generally raised In a ehimi- 
barrel, whu h is mi relv i c) linder set on the arbor of the striking- 
wheel (m tint ease gentrillv the third m the tram), with short 
pins stuck into it m the ])roper plai es to raise the h iinmi rs in the 
order required for the tune of the chimes The quarters are 
usualK m ide to let off the hour, and this connexion mav be made 
in two w i) s If the chimes are different m tune for each quarter, 
and not merely the same tune repeated two, three and four times, 
ihe repetition moviment must not be used for thim, as it would 
throw the tunes into confusion, but the old locking-plate move- 
ment, as m turret clocks , and therefore, if we lonceive the hour 
lifting-pieec i onnccted with the quarter loekmg-plate, as it is with 
the wheel N, m fig 26, it is evident that the pm will elischarge the 
hour striking part as the fourth ipiarter finishes 

But where the repetition movement is required for the quarters, 
the m liter is not quite so simple 1 he prine iple of it may shortl) 
be described thus The tiuarters themselves have a rack and 
snail, &e , just like the hours, except that the snail is fixed on one 
of the hour-wheels iM or N, instead of on the twelve-hour wheel, 
and has onl) four steps m it >sow suppose the quarter-rack to be 
so pi iced that when it falls for the fourth quarter (its greatest 
drop). It falls against the hour liftmg-piece somewhere between O 
and N, so as to raise it and the click C I hen the pm Q will be 
caught by the click Qi/, and so the hftmg-piece will rcmiin up 
until ill the tieth of the quarter-raik are githired up , and as 
llut is done, it mav be made to disengage the click Q^, and so 
complete tin letting off the hour striking part This click Qy has 
no existence except where there are quarters 

The method in which an alarum is struck may be understood 
b\ refcrcnie to either of the recoil escapements (figs i and 7) 
If a short hammer instead of a long pendulum be attached to 
the axis of the pallets, and the wheel be driven with sufficient 
force. It will evidently swing the hammer rapidly backwards 
and forwards , and the position and length of the hammer-head 
ma) be so adjusted as to strike a bell inside, first on one side 
ancl then on the other As to the mode of letting off the alarum 


at the time required if it was alwa)s to be let off at the same 
time all that would be necessary would be to set a pm m the 
twelve-hour wheel at the proper place to raise the lifting-piece 
which lets off the alarum at that time But as the time must 
be capable of alteration, this discharging pm must be set in 
another wheel (without teeth), which rides with a fnction- 
sprmg on the socket of the twelve-hour wheel, with a small 
movable dial attached to it, having figures so arranged with 
reference to the pm that whatever figure is made to ( ome to i 
small pointer set as a tail to the hour hand, the alarum shall 
be let off at that hour 

Ihe watchmans or Ull-tale dock, used when it is desired to 
make sure of a watchman being on the spot and awake all the 
night, IS a clock with a set of spikes, generally 48 or 96, sticking 
out all round the dial, and a handle somewhere m the case, b) 
pulling which one of the spikes which is opposite to it, or to some 
lever connected with it is pressed m This wheel of spikes is 
carried round with the hour-hand, which in these clocks is 
generally a twenty-four hour one It is evident that evxrv spike 
which IS seen still sticking out in the morning indicates that at 
the particular time to which that spike belongs the watchmvn 
was not there to push it m -or at an) rate, that he did not 
At some other part of their circuit, the inner ends of the pins 
arc carried over a roller or an inclined plane which pushes them 
out again rcadv for business the next night The time at which 
workmen arrive at their work mav be recorded b) providing 
each of them with a numbered kev with which he stamps his 
number on a moving tape, on which also the time is m irked 
by a clock 

Church and Turret Clocki — Seeing that a clock — at least th< 
going part of it— is a machine m w Inch the only w ork to be done 
IS the overcoming of its own friction and the resistance of the 
air, It IS evident that when the friction ind resist ince are much 
increased it mav become neetssir) to resort to exnedients 
for neutralizing their effects, which are not required m a smaller 
machine with less friction In a turret clock the friction is 
enormously increased b) the great weight of all the parts , and 
the resistance of the wind, and sometimes snow, to the motion 
of the hands, further aggravates the difhcultv of maintaining 
a constant force on the pendulum vnd Insides that there is 
the exposure of the clock to the dirt and dust which arc alwavs 
found m towers, and of the oil to a tc mperiture which nearlv 
or quite freezes it all through the usuil cold of winter Ihis 
last circumstance alone will generally make the arc of the 
pendulum at least half a degree more in summer than m winter , 
and inasmuch as the time is materiallv affcctid bv the force 
which arrives at the pendulum, as well as the friction on the 
pallets when it does arrive there, it is evidently impossible for 
any turret c lock of the ordinarv eonstiuction,espcci illy with large 
dials, to keep anv constant rate through the various changes 
of temperature, weather and dirt to which it is exposed Hence 
special precautions, such as the use of remontoires and gravity 
escapements, have to be observed m the design of large clocks 
that have any pretensions to aecuiaev , m order to ensure that 
the are of the pendulum is not affected by external c ircumstanees 
such as wind-j)ressure on the hands or dirt in the wheel-train 
But such have been the improvements effected in electric clocks 
that rather than go to the trouble and exjiensc rccjuired by such 
precautions, it appears far preferable to keep an iccuratc time- 
piece m some sheltered position and use it with a source of 
electricity to drive the hands of the large dial 

Electrical Clocks — One of the first attempts to apply electricity 
to clocks was made by Alexander Bam in 1840-1850 About 
the same time Sir C Wheatstone, R L Jones, C Shepherd, 
Paul Gamier and Louis Br^guet invented various forms of 
electrical time-keepers It is not proposed here to go into the 
history of these abortive attempts Those who desire to follow 
them may consult Bam, An Account of Some Applications of the 
Electric Fluid to theUsefulArts (i843),and Short History of Electric 
Clocks (1852), Sir Charles Wheatstone, Trade Circular of the 
British Telegraph Manufactory ^ C Shepherd, the Application 
of Electro-magnetism as a Motor for Clocks (18151), and a list ol 
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the pressure of the lighting s>sttrr 
and make it available for electric 
clocks, bells or other similar puq)oses 
Llectricity is applied to docks m 
three main ways -^i) m actuating 
timepieces which measure their own 
time and must therefore be prov ided 
with pendulums or balance wheels, 

(2) m reproducing on one or more 
dials the movements of the hands of 
a master clock, b> the aid of electric 
impulses sent at regular inters iK,say 
of a minute or a half-minutc , and 

(3) in s> nchronizing ordinan clocks 
by occasional impulses sent frcjm 
some accurate re gulator at a distance 

k lee tncally driven timepieces ma\ 
be divided under two heads — (a) 
those in which the electric current 
drives either the pendulum or some 
lever which operates upon it which 
lever or pendulum m turn drives the 
clock hands , and (b) those time- 
pieces whieli are driven bv a weight 
or spring which is penodicallv wound 
up b> elcctricitv — m fact electric d 
rcmontoires 

Ihe simplest dock of the first 
character that could be imagined 

references in the \ppcndi\ to lobler s Dte elecinschen Uhren i would be constructed by fastening an electromagnet with a ''fift 



(Leipzig, 1883), tind a list of books given by F Hope Jones, Proc 
I Hit hla Eng , 1900, vol 29 The history of electrical clocks 
Is a long and complicated matter, for there are some 600 or 700 
patents lor these docks m 1 uropc and America, some containing 
the gf rms of valuable ideas but most pure nibbish All that can 
be done is to select one or two prominent types of each class and 
give a brief description of their general construction 


iron core to the bottom of a pendulum, and causing it to be 
attracted as the pendulum swings b\ another electromagnet 
fixed vertic illv under it (fig 29) As the pendulum approarh* d 
the vertu il ai.d wis sa\ half in indi from its lowest point, 
the current would be switched on, and switched off as soon as 
the pendulum got to its lowest point A verv small ittraetion 
with this arrangement, probably about a gram weight ictmg 


It IS m the apparently simple matter of making and keeping | through the i in would drive a he ivy pi ndulum A switch 


the electric.il contae t that most of the systems of electric il time- 
keeping hive failed, for want of attention to the cssentiil 
(onditions of the problem In practice every metal is covered 
w ith a thin film of non-conducting oxide ov er which is another 
film of moisture, oil, dirt or air Hence what is vvinted is a 
good vigorous push of a blunted po nl or edge preferably obliquely 
upon a more or less yielding surf ice so .is to get a rubbing action 
I bus if the stiff spring a b (fig 2.S) were stabbed down on the 
oblique siirfaie C D a good contact would invariablv result, 
provided that the met ils employed were gold, platinum or some 
not easily oxidizable metal Or again, if a mercury surface be 
simply touched with a pm, the slight sparking 
th It is produced on making the current will soon 
form a little pile of dirty oxide at the point of 
entry, and the contact will frequently fail If it 
be necessary to have a mercury contact, the pm 
must be well driven in below the surface of the 
mercury or else swept through it as an oar is swept 
through the water Another form of elei trail 
contact that ac ts well is a knife edge brought into 
contact with a series of fine ekistic strips of metil laid parillel 
to one another like the fingers of a hand The best metal for 
contacts, if they are to be ir h ird usage, is either silv er or gold 
or a mixture of 40 % indium w ith 60 % of platinum A pressure 
of some 15 grammes, at least, is needful to secure a good contact 
As to the source of current for driving electrical clocks, if 
Lecknch^ cells be used they should preferably be kept in the 
open air under cover so as not to dry up If direct electric 
current is av^ iil ible from electric light mains or the accumulators 
used for lighting a private house, so much the better Of course 
the pressure of 50 or 100 volts used foi haihting would be far too 
great for doe k-dnving, where only the pre ssure of a few v olts is 
required But it is e.isy by the insertion of suiUble resistances, 
as for instance one or more incandescent lamps to weaken down 



Fig 28 



woulci have to be worktel in connexion with the pendulum 
\ strip of ebonite with a sm ill face of metal on the e nd of one side, 
such as a i (fig 20) might be piv oted at one end on the pendulum 
with a weak spring to keep it where free along the roci \s the 
pendulum swung by this would b( swept on its joumcv from 
left to right against a fixed pm P 
1 his would complete the eleetric 
circuit down through the pendu- 
lum rod, round the coil on the 
bottom of the pendulum, through 
the swite h into the pm P, thence 
through the fixed electromagnet, 
and so b ick to the batter) On 
the return journey no contact 
would he made because only the | 
ebonite fice of the swite h would 
touch P The jientlulum would 
thus receive an impulse everv 
other vibration We h.ive dc- 
scrilied this switch, not to .idvocatc it, but to w 11 n aglIn^t its 
use For the contact weiulel be quite msufiicient In urdi r th it 
the switch might not unclulv retard the pendulum it mu^t be 
light, but this would make the pressure on P too light to be 
trustworth) Moreover, the strength of the impulse would \ .ir\ 
with the strength of the bitten, and htnee the arc would be 
repeatedly uneven 

In contrast with this, let us consider a eloe k th it is now gi\ mg 
excellent results at the Obsenaton of Ncuchatel m Switzerland 
on Hipp’s s)stem (/« Pemiule Hectrique dc pren^ion, Jsciuhatel 
1884 ard 1891) The iiendulum (fig 30) consists of tv\o rods of 
steel joined by four bridges, one just below the suspension 
spring, the next about 12 m lower, the next about hilf w iv 
down, and the last supporting a gl iss vessel of mercun whuh 
forms the bob On the third of them is pl.iced in iron irmiture. 


Fic 2g — IZkctrieal C lock 
(fault) design) 
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which works between the poles of an electromagnet fixed to 
the case, and by which the pendulum is actuated. The circuit 
is closed and broken by a flipper, which is swayed to and fro by 
a block fixed to the pendulum at the second bridge. As long as 
the flipper is merely swayed, no contact takes place, but when 
the arc of vibration of the pendulum is diminished the flipper 
does not clear the block but is caught by a nick in it, and forced 
downwards. In this v^ay the circuit is closed. Fig. 31 is a dia- 
gram of the apparatus. When the block g attached to the 
pendulum catches and presses down the flipper s, the lever 
i f is rocked over, so that a contact is made at k, and the current 



which enters the lever I through the knife 
edge m, runs through the second lever n «, 
down through the knife edge 0 to the 
Ixittery, and through the electromagnet 
b which causes the armature a to be 
attracted. As the block g goes on and 
releases s, the lever I again falls upon the 
rest />, the lever n follows it a part of the 
way till it is stopped by the contact q ; 
this shortcircuits the electromagnet and 
prevents to a large extent the formation 
of an induced current. It is claimed that 
sparking is by this method almost entirel\' 
avoided. It is only when 5 is caught in the 
notch of the block g that ^ is pressed down, 
so that the electric attraction only takes 
place every few vibrations. This ingenious 
arrangement makes the working of the 
clock nearly independent of the strength 
of the battery, for if the battery is strong 
the impulses are fewer and the overage arc 
remains the same. The clock is enclosed 
in an airtight glass case so as to avoid 
barometric error. It was tested in 1905 
at the Neuchatel ohservatorj'. In winter 
in a room of a mean temperature of 35* F. 
it wa.s I sec. too slow, in summer when 
the temperature was 70*, it was | sec. 
too fast. In the succeeding winter it 
became -53 sec. too slow again, thus gain- 
ing a little in summer and losing in 



Fig. 30. — Hipp Elec- Fig. 31. — Contact Arrangc- 

trical Clock (Peyer, ihcnt of Hipp Clock. 

Favarger et Cie ). 


winter. Its average variation from its daily rate was, however, 
only *033 sec. 

In another system originated by G. Froment, a small weight 
is raised by electricity and allowed to fall upon an arm sticking 
out at right angles to the pendulum in the plane of its motion, 
so its to urge it onwards. The weight is only allowed to rest on 
the arm during the downward swing of the pendulum. The 
method is not theoretically good, as the impulse is given at the 
end of the vibration of the pendulum instead of at its middle 
position. 

In the clock invented by C. Fcry (chef des travaux pratiques 
at the l<icole de Physique et Chimie, Pari.s), an electric impulse 
is ^iven at every vibration, not by a batteiy' but by means of the 
uniform movement of an armature which is alternateh' pulled 
away from and pushed towards a permanent horseshoe magnet. 
Currents are thus induced in a bobbin of fine wire placed between 
the poles of the horseshoe magnet. The movements of the 


armature are produced by another horseshoe magnet actuated 
by the primary current from a battery which is turned on and off 
by the .swinging of the pendulum. The energy of the induced 
current that drives the clock depends solely on the total move- 
ment of the armature, and is independent of whether that 
movement be executed slowly or rapidly, and therefore of the 
strength of the battery. 

Electrical remontoires possess great advantages if they can 
be made to operate with certainty. For they can be made 
to wind up a scape-wheel just as is done in the case of 
the arrangement shown in fig. i6 so as to constitute a 
spring remontoire, or better still they can l)e made to raise 
a weight as in the case of the gravity train remontoire 
(fig. 15) but without the complications of wheel-work shown 
in that contrivance. Of this type one of the best known is 
that of H. Chesters Pond. A mainspring fixed on the arbor 
of the hour wheel is wound up every hour by means of another 
toothed wheel riding loose on the same arbor and driven by a 
small dynamo, to which the other end of the mainspring is 
attached. As soon as the hour wheel has made one revolution 
(driven round by the spring), a contact switch is closed whereupon 



Fig, 32.— -Hope Jones Electrical Remontoire, 


the dynamo winds up the spring again exactly as the train and 
fly wind up the spring in fig. 15. These clocks require a good 
deal of power, and not being always trustworthy seem to have 
gone out of use. A contrivance of this kind now in use is that 
patented l>y F. Hope Jones and G. B. Bowcll, and is represented 
in fig. 32. A pendulum is driven by the scape-wheel A, and 
pallets J{ B in the usual way. The scape-wheel is driven by 
another wheel C which, in turn, is driven by the weighted lever 
D supported by click E engaging the ratchet wheel F. This lever 
is centred at G and has an extension H at right angles to it. 
j is an armature of soft iron pivoteo at K and worked by the 
electromagnet M. D gradually falls in the act of driving the 
clock by turning the wheels C and A until the contact plate on 
the arm H meets with the contact screw J. at the end of the arma- 
ture J, thus completing the electrical circuit from terminal T 
to terminal T' through the electromagnet M, and through any 
number of step-hy-step dial movements which may he included 
in the same series circuit. The armature is then drawn towards 
the magnet with rapid acceleration, carrying the lever D with it. 
The armature is suddenly aiTested by tJhc poles of the magnet, 
but the momentum of the lever 1) carries it {.arther, and the click 
E engages another twrth of the ratchet F. A quick l>reak of the 
circuit is thus secured, and the contact at I. is a good one, first 
Ijecause the whole of the energy required to keep the clock going, 
or in other words the energy' required to raise the lever D is 
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meihanifilU transmitted through its surfaces at each operation, 
and secondl) , owing to the arrangement of the fulcrums at Cr 
and K which secure a rubbing contat t The duration of the con- 
tact IS just that necessary to accomplish the work which has to be 
done, and it is remarkable that when used to operate large 
circuits of electrically propelled dials the duration accommodates 
Itself to their cxait requirements and the varying conditions of 
battery and self-induction The ra^^chet wheel F is usualK 
mounted loosely upon its arbor and is connccUd to the wheel ( 
by means of a spiral spring, which m conjunction with th( 
backstop click P maintains the turning force on the wheelwork 
at the instant when the lever J) is being raised 

Electrically driven dials usually consist of a ratchet wheel 
dnven by an elettncally moved pall Care has to be taken that 
the pushes of the pall do not cause the ratchet wheel to be 
impelled too far I he anchor escapement of a common grand- 
father’s clock can be made to drive the works by means of an 
electromagnet, the pendulum b(ing removed With a common 
anchor escapement the scape-wheel can be dnven round b> 
wagging the anchor to and fro All then that is necessary is to 
fix a piece of iron on tlie anchor so that its wught pulls the 
anchor over one way, while an electromagnet jiulls the iron the 
other Impulses sent through the electromagnet will then 
drive the clock If the clock is wound up in the ordinarv wav 
the motion will lx so 
much helped that the 
electric current has \ery 
little to do, and thus mav 
be very feeble hig 
shows the dial driving de- 
\ ice of Hope Jones’s clock 
Each time that a current 
IS sent by the master- 
dock, the electromagnet 
II attracts the pivoted 
irmaturc ( , and when the 
current ceases the le\er I) 
with the projecting arm 
I IS driven back to Us old 
position hv the spring 1* , 
thus driving the wheel A 
forward one division G is a back-stop click, and H, 1 fixed 
stops 

It seems doubtful whether m large towns a number of dials 
could be electrically driven from a distance l>ecause of the large 
amount of power that would have to be transmitted But for 
large buildings, such as hotels, lhe> are excellent One m isler- 
clock m the cellar will drive a hunared or so pi iced o\er the 
building The master-clcK:k mav itself be driven b\ electncitc , 
but it will require the services from time to time of some one 
to correct the tunc Ev en this labour mav be av oidcd if the 
master-cluck is synchronized, and as s>nchroni/.ation rccjuircs 
but a small expenditure of force, it can be done ov cr large areas 
Hence the future of the clock seems to be a series of mester- 
clocks, elcctncallv driven, ind sv nrhroni/ed one with another, 
m vanous parts of a citv, from each of which a number of dials 
m the vicimtv are driven Electrical sj nchromzalion was w orked 
out by I ouis Breguet and others, and a successful sj stem was 
perfected m Engl xnd by J A I und 1 he leading principle of 
the best systems is at each hour to cause x pair of fingers or some 
equivalent device to close upon the minute hand and put it 
exactlv to the hour Other s\ stems are designed to retard or 
to accelerate the pendulum, but the former appears the more 
practical method rherc is prohabh a future before S) nchroniza- 
tion which will en xble the scrv ices of a clockmaker to be largely 
dispensed with and relegate his work merely to keeping the 
instruments m repair 

Miscellaneous Clock<; — Some small clocks are made to go for 
a year They have a heavy balance wheel of brass wfciglung 
about 2 Itj and about 2 1 in in di imctcr, suspended from a point 
above its centre by a fine watch spring about 4 m long The 
crutch engages with the upper part of the spring, and as the 
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balance wheel swings the pallets are actuated The whole 
clock IS but a large watch with a suspended Ixilance wheel, 
oscillating once in about 8 seconds Unless the suspension 
spnng lx* compensated for temperature, such clocks gain very 
much m winter 

An ingenious method of driving a clfx:k by water has been 
proposecJ As the pendulum oscillates to one side, an arm on it 
uses and at last lightly touches a drop of water hanging from 
a very fine nozzle , this drop is taken off and carried awav by the 
arm, to be subsequently removed by adhesion to an escape 
funnel placed below the arm Hence at each double vibration 
of the pendulum part of the work done by a drop of water 
falling thiough a short distance, is communicated to the pendu- 
lum, which is thus kept in motion as long as the water lasts 
At this rate a gallon of water ought to drive the clock for 40 
hours Care of course must be taken to keep the level of the 
water m the restrvaar at a constant level, so that the drops 
formed shall be uniform 

If It were worth while, no doubt the oscillations of a pendulum 
working in a vacuum could be maintained by' the communication 
and discharge at each oscillxtion of a slight charge of electricity , 
or again, heat might at each oscillation be communicated to a 
the rmo-olec tnc junction, and the resulting current used to drive 
the pendulum 

The expansions and contractions of metal rods under the 
influence of the changes of temperature which take place in the 
course of each night and day have also been employed to keep 
a clock wound up, and if there were any need for it no doubt 
a small windmill rotating at the top of a tower would easily 
keep a turret clock fully wound, bv a simple arrangement vxhich 
would gear the going barrel of the clock to the wind v ane motion, 
whenever the weight had fdlcn too low and release it when the 
winding up was completed Even a smoke jack would do the 
same oflire for a kitchen clock 

Ihe methods of drmng astronomical telescopes by means of 
clockwork will be found in the article Telescope Measurements 
of small intervals of lime are perfonned by means of chrono- 
grxphs which m principle depend on the use of isochronous 
vibrating tuning-forks in place of pendulums Ir practice it is 
needful m most cases that an observer should intervene in time 
measurements, although pcrhapis by means of a revolving 
photographic film a transit of the sun might be timed with 
extraordinary accuracy But if the transit of a star across a 
wiie IS to be observed there is no mode at present in use of doing 
so except by the use of thr human ev e, brain and hand Henc e in 
all such observations there is an element of personal error 
Unfortunately we lannot apply' a micrciscopie to time as we 
can to space and make the cycle of events that takes place m 
a second last sav for five minutes so as to time them trulv By 
personal observ ations the div isions of a second cannot in general 
he made more xccuratcly than to or iV of a second The most 
ripul music plaver does not strike a note more than 10 or 12 
limes m a second It is only m case of recurring phenomena 
that we can make piersonal observations more accurate than 
this bv taking the mean of a large number of observations and 
xllowing for person il error For the purpose of determining 
longitucle at sea accuracy' to of a sei ond of lime vxould find the 
place to about 20 yards It seems to follow thxt the extent 
to which astronomical clocks cxn he made accurate, viz to 
of a second average v in ition from their mean daily rate, or one 
two-and-a-h ilf millionth of 24 hours, is a degree of accuracy 
suflicient for present purposes, and it seems rather doubtful 
wheUxtr mechanical sticnce will in the case of clocks be likely 
to re ich a much higher figure 

In the 17th Centura it vxas a favourite dev icc to make a clock 
show sidereal time xs well as mean solar time Since the length of 
the sidereal diiv is to the nx an solar dav as 00727 to i, and 
various attempts h xv e been made bv' trains of w heels to obtain 
this relation — but all arc somewhat complicated 

Magiial clocks arc of several kinds One that was in vogue 
xlxiut 1880 had a bronze figure on the top with outstretched arm 
holding in its hand the upper part of the spring of x pendulum. 
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about 10 in long The pendulum had apparently no escapement 
and the puzzle was how it was maintained in motion It was 
impossible to detect the mystery by the aid of the eye alone , the 
truth, however, was that the whole figure swung to and fro at 
each oscillation of the pendulum, to an amount of of an mch 

on the outside nm of the base A movement of of an inch 

per half second of time is imjicrceptible , it would be equivalent 
to perception of motion of the minute hand of a clock about 6 in 
m diameter, which is almost impossible The connexion of the 
figure to the anchor of the escapement was very complicated, but 
clocks of the kind kept f ur time A straw, poised near the end on 
a needle and with the short end united by a thread to the bronze 
figure, makes the motion apparent at once and discloses the trick 
\nother magical clock consists of two disks of thm sheet glass 
mounted one close behind the other, one carrying the minute hand 
and the other the hour hand The disks rest on rollerswhich rotate 
and turn them round The front and back of the movable 
disks are covered by other disks of glass surrounded by a frame, 
so that the whole looks simply like a single sheet of glass mounted 
in a frame, in the centre of which the hands rotate, without any 
visible connexion with the works of the clock 

Clocks have been made with a sort of balance wheel consisting 
of a thread with a ball at the end whuh winds backwards and 
forwards spirally round a rod In others a swing or see-saw is 
attached to the pendulum, or a ship under canvas is made to 
oscillate in a heavy sea In others the time is measured bv the 
fall of a ball down an inclined plane, the time of fall being given 
by the formula / => J{2s/gsma), where s is the length of the incline 
and a the inclination But friction so modifies the result as to 
render experiment the only mode of adi listing such a clock 
Sometimes a clock is made to serve as its own weight, as for 
instmce when a clock shaped like a monkey is allowed to slide 
down a rope wound round the going barrel Or the clock is made 
of a cylindrical shape outside and provided with a weighted arm 
instead of a going barrel , on being put upon an incline, it rolls 
down, and the fall supplies the motive power 

Clocks are frequentlv provided with i himes moved exactly like 
musical boxes, except that the pins in the barrel, instead of 
flipping musical combs, raise hammers which fall upon bells 
The driving barrel is let off at suitable intervals Ihe cuckoo 
( lock is a pretty piece of mechanism By the push of a wire giv en 
to the body of the bird, it is bent forward, the wings and tail are 
raised and the l)eak opened \t the same time two weighted 
bellows measuring about i x 2 in are raised and successn elv let 
drop These are attached to small wooden organ pipes, one tuned 
a fifth above the other, which product the notes Phonographs 
are also attached to cloi ks bv which the hours arc called instead 
of rung 

flocks are also constructed with conical pendulums It is a 
property of the conical pendulum that if swung round, the time 
of one complete revolution is the same as that of the double 
\ ibration of a pendulum ecpial in length to the vertical distance 
of the bob of the conical pendulum below its point of support 
It follows that if the driv ing force of such a pendulum ran be kept 
constant (as it easily can h\ an electric contact which is made at 
every revolution during w hu h it falls below a certain point) the 
clock will keep time , or friction can be introduced so as to 
reduce the speed whenever the pendulum flies round too fast and 
hence the bob rises Or again by suitable arrangements the bob 
inaj be made to move in certain curves so as to be isochronous 
I’lins of this kind are employed rathir to drive telescopes, 
phonographs and other machines requiring uniform and steadj 
mo\ cment 

Comical and performing clucks were very popular in the 15th 
and i6th centuries One at Basel in Switzerland was arranged 
so as gradu ill\ to protrude a long tongue as the pendulum 
vibrated It is still to be seen there in the museum 1 he famous 
clock at Strassburg, origin illv constructed in 1574, remade in 
1842, displays a whole series of scenes, including processions of 
the apostles and other persons, and a cock that crows V fine 
clock at Venice has two rather stiff bronze giants that strike the 
hours 


Clocks with complicated movements representing the positions 
of the heavenly bodies and the days of the week and month, 
allowance being made for leap year, were once the delight of the 
curious Repeating clocks, which sounded the hours when a 
string was pulled, were once popular The string simply raised the 
hftmg piece and let the clock strike as the hands would do when 
they came to the hour This was of use m the old days when the 
only mode of striking a light at night was with a flint and steel, 
but lucifer matches and the electric light have rendered these 
clocks obsolete 


Testing Clocks — The average amount by which a clock gams or 
loses is called its mean or average daily rate A large daily rate 
of error is no proof that a clock is a bad one, for it might be 
completely removed by pendulum adjustment What is 1 1 quired 
IS that the daily rate shall be uniform, that is, that the clock shall 
not be gaming (or losing) more on one day than on another, or at 
one period of the same day than at another In fig 34 A B is a 
curve m which the abscissae represent intervals of time, the 
ordinates the number of seconds at any time by which the clock 
IS wrong The curve C D is one in which the ordinates are 
proportional to the tangents of the angles of inclination of the 
curve A B to the axis of x, that is dy/dx Whenever the line A B 
IS horizontal, C D cuts the axis of x In a clock having no 
variation m its daily rate the curve A B would become a straight 
line, though it might be indintd to the axis of x, and C D, also a 
straight line, would be parallel to the axis of x, though it might 
not coincide with it In a clock set to exact time and having 


no variations of dailv 
r ate, both the curves 
would be straight 
lines and would coin- 
cide with the axis of 
X Ihe curve t D, 
known as the curve 
of variation of dailv 
rate, will gencralh 
be found to follow' 
changes of dav and 
night, and of tem- 



pcrature,and the fluctuations of the barometer and hygrometer 


It is the curve whuh reveals the true charuttr of the clock 


Hence in testing a clock two things have to be determined 
first, the daily rate of error, and second, the average variations 
from that daily rate, m other words the irregularities of going 
To test a clock well six months’ or a v tar’s trial is needed, and 
It is desirable to hav'e it subjected to considerable c hanges of 


U mperature 


The bibliography uf horology is very extensive \mong modern 
works Ixird Gnmthorpe s Rudimentarv 2 realise on Clods Watdus 
and Hells (8th edition, Ixindon, 1903) is pi rhaps the most convenient 
Manv references to older literature will be found in 1 liomas Ri id s 
Treatise on L lock and Watihmahing {(i H H C) 


Decorative Aspects — In art the clock occupies a position of 
considerable distinction, and antique examples are prized and 
(olleeted as much for tlie decorative qualities of their cases as 
for the excellence of their time-keeping Fiench and English 
cabinet-makers have especially excelled, although m entirelv 
different ways, in the making of c loi k cases The one aimed at 
comely utility, often made actually beautiful by fit proportion 
and the employment of finely grained woods , the other sought 
a bold and dazzling splendour in which ornament ovtrlay 
matt rial It w is not in either country until the latter part of 
the 17th centur) that the cabinet-maker’s opportunity came 
The bracket or chamber clock gave comparatively little scope 
to the worker in wood —in its earlier period, indeed, it was 
almost invariably encased m brass or other metal , and it was 
not until the introduction of the long pendulum swinging m a 
small space that it became customary to encase cloiks in de- 
corative woodwork The long or “ grandfather ” clock dates 
from about the fourth quarter of the 17th century — what is, 
perhaps, the earliest surviving English dated specimen is 
inscribeci with the date 1681 Originally it was a development 
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of the dome-shaped bracket clock, and in the older examples 
the characteristic dome or canopy is preserved The first time- 
keepers of this type had oaken cases — indeed oak was never 
entirely abandoned , but when walnut began to come into favour 
a few years later that beautifully marked wood was almost 
invariably used for the choicest and most costly specimens 
Thus in 1698 the dean and chapter of St Paul’s cathedral paid 
the then very substantial price of £14 for an inlaid walnut long- 
cased eight-day clock to stand in one of the vestries The 
rapidity with which the new style came into use is suggested 
bv the fact that while very few long clocks can be certainly dated 
before 1690, between that year and the end of the century there 
are many examples Throughout the 18th century thev were 
made in myriads all over England, and since they were a prized 
possession it is not surprising that innumerable examples have 
survived Vary as they may in height and girth, in wood and 
dial, they are all essentially alike In their earlier years their 
faces were usually of brass engraved with cherubs’ heads or 
conventional designs, but eventuall) the less rich white face 
grew common There arc two varieties — the cight-diy and the 
thirty-hour The latter is but little esteemed, notwithstanding 
that It IS often as dccorativ e as the more expensive clock The 
favourite walnut case of the late lyth and earlv i8th centur\ 
gave place in the course of a generation to mahogany, which 
retained its primacy until the introduction of cheaper clocks 
brought about the supersession of the long-cased variety Many 
of these rases were made in liccjuer when that material was in 
vogue, satmwood and other eostlv foreign timbers were also 
used for bandings and inlay The most elegant of the “ grand- 
father ” cases are, however, the narrow -w aisted forms of the 
William and Mar) period in walnut inlay, the head framed in 
twisted pilasters Long clocks of the old type arc still made 
in small numbers and at high prices thev usuall) contain 
chimes During the later period of their popularita the heads 
of long clocks were often filled in with painted disks representing 
the moon, by which its course could be followed Such conceits 
as ships moving on waves or lime with wings were also m favour 
The northern parts of Fiincc likewise produced tall clocks, 
usuallv in oaken cases , those with Louis Qumzc shaped panels 
are often \erv decorative French lu\e of applied ornament 
was, however, generally mimical to the rather uncompromising 
squareness of the English case, and the great Louis Quinze and 
Louis Seize cabinetmakers made some magnificent and monu- 
mental clocks, man\ of which were “ long ” onl> as regards the 
ease, the pendulum being comparatively short, while sometimes 
the ( ase acted merely as a peck st vl for a bracket-clock fixed on 
the top These pieces were usually mounted \er\ elaborately 
in gilt bronze, cast and chased, and French bracket and chamber 
clocks were usually of gileicd metal or marble, or a combination 
of the two , this essentially late iSth-centurv t>pc still persists 
English bracket clocks contemporar\ with them were most 
frecjuently of simple scjuare or arched foim in mahogany The 
“grandfather ’ case was also made in the Low Countries, of 
generous height, verv swelling and bulbous 

See F J Britten, Old Cloiks and Watthes and theit Makers (2nd 
edition, T ondon, 1904) Mathicu I’luichon, L Hotloge, son hisiotre 
retrospective y ptUnresque ct artistiqne {Va.ns, (J P B) 

CLODIA, VIA, an ancient high-road of Ital) Its course, for 
the first 1 1 m , was the same as that of the Via Cassia , it then 
diverged to the N N W and ran on the W side of the Laeus 
Sabatmus, past horum Cloclii and Blera \t I'orum Cassii it 
may have rejoined the Vii Cassia, and it seems to have taken 
the same line as the latter as far as Florentia (Florence) But 
beyond Plorentia, between I uca (Lucca) and Tuna, we find 
another Forum Clodii, and the Antonine Itinerary gives the 
route from Luca to Rome as being b) the Via Cloclia — wrongl> 
as regards the portion from Florentia southwards, but perhaps 
rightly as regards that from Luca to Florentia In that case 
the Clodius whose name the road bears, possibly C Clodius 
Vcstalis {c 43 B c ), was responsible for the construction of the 
first portion and of that from Florentia to Luca (and I una), and 
the founder of the two Fora Clodii The name seems, in imperial 
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times, to have to some extent driven out that of the Cassia, and 
both roads were administered, with other minor roads, b% the 
same curator 

See Ch Huken m Pauly Wissowa, Realencyclopadie, i\ 6 ^ cf 
Cassia, V ia (T As ) 

CLODIUS,^ PUBLIUS (c 93-52 B c ), surnamed PtLeHtK, 
Roman politician He took part in the third Mithradatic war 
under his brother-in-law Lucius Licmius Lueullus, but considering 
himself treated w ith insufficient respect, he stirred up a rc% olt 
another brothcr-in-law, Q Mareius Rex, governor of Cilicia, gave 
him the command of his fleet, but he was captured l)\ pirates 
On his rele^ise he repaired to S\na, where he nearl) lost his lift 
during a mutim instigated by himself Returning to Rome 
in 65, he prosecuted Catiline for extortion, but was bribed b\ 
him to procure acquittal Ihere seems no reason to believe that 
Clodius was implicated in the C xtilinanan conspiracy , indeed 
according to Plutarch {Cicero, 29), he rendered Cicero ever)' 
assist inee and acted as one of his bodv -guard The aflair of 
the mysteries of the Bona Dea, however, caused a breach 
between Clodius and Cicero m December 62 Clodius, dn ssed 
as a woman (men were not admitted to the mysttrits), entered 
the house of Caesar, where the mjsteries were being celebrated, 
in order to earr> on an intrigue with Caesar s avife He w.is 
detected and brought to Inal, but escaped condemnation b) 
bribing the jury ( leero’s violent attacks on this occasion 
inspired ( lodius with the desin for revenge On his return from 
'-'icily (where he had been (quaestor in 61) he renounced his 
patrician rank, and, having with the conmvanie of Catsar been 
adopUd by a (ertim P honteius, was t lei ted tribune of the 
jaeople (loth of December 59) Ills first act was to bring forward 
certain laws calculated to secure him the popular favour Corn, 
instead of being sold at a low rate, was to be distributed gratui- 
tously once a month , the right of t iking the omens on a fixed 
day and (if they were declared unfay ourable) of preycnting the 
assembly of the comitia, possessed by every magistrate In the 
terms of the I ex \elia bufia, was abolished , the old elulis or 
gilds of workmen were re-established , the censors yvere forbidden 
to exclude any citizen from the senate or inflii t anv punishment 
upon him unless he had been publicly aicusid and condemned 
He then contnyed to get rid of Cicero {qv) and the younger 
Cato {q V ), who was sent to Cyprus as praetor to take possession 
of the island and the royal treasures Cieero s property was 
confiscated In order of Clodius, his house on the Palatine burned 
down, and its site put up to auction It yvas purchased by 
Clodius himself, who, not wishing to appear in the matter, put 
up some one to bid for him After the departure of Caesar for 
Caul, Clodius became praitically master of Rome yvith thi aid 
of armed ruffians and a system of secret societies In 57 one of 
the tribunes proposed the recall of Cicero, and (lodius resorted 
to force to preyent the passing of the decree, but was foiled 
by Titus Annius Milo {qv), yyho brought up an armed band 
sufficiently strong to hold him in check Clodius subsequently 
attacked the yvorkmen who were rebuilding Ciceros house at 
the public cost, assaulted Ciccro himself in the street, and set 
lire to the house of Q ticcro In 56, yvhen curule aedile, he 
impeached Milo for public violence {de vi), when defending his 
house against the attacks of Clodius, and also charged him with 
keeping armed bands in his service Judicial proceedings were 
hindered bv outbreaks of disturbance, and the matter was 
finally dropped In when Milo y\as a candidate for the 
consulship, and Clodius for the praetorship, the ruals collected 
armed bands and fights took place in the streets of Rome and 
on the 20th of January 52 Clodius was slam near Bovillae 

His sister, (lodia, wife of Q Caecilius Metellus Ctltr, was 
notorious for her numerous loyc affairs It is now generally 
admitted that she was the Lcsbia of Catullus (Teuffel-Schwabe 
Htst of Roman Tit , Eng tr 214, 3) For her intrigue with M 
Caelius Rufus, whom she afteryyards pursued with unrelenting 

’ It issURRcstcd M T md^ay, The I atm f anguage, p 41) that 
he chinRcd his name Claudius into the plebeian foim Clodius, iii 
order to earn the fa\our of the mob 

yr iHrt 
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hatred and accused of attempting to poison her, see Cicero, 
Fro Caelto, where sht is represented as a woman of abandoned 
character 

Authorities — Cicero, Letters (eil Tyrrtll and Purser), Pro Caelto, 
pro SsstiQ, pro Mtloue, pro Damn sua, de liarusptcum Responsts, tn 
Ptsonem Plutarch, I luulltis, Pompev, Cicero, Caesar Dio Cassius 
xxxvi it), i<>, xxxvn 45, 46, ^1, xxxviu iJi4,xxxix 6, 11 xl 48 
See also I Gentile, Clodio e Ctcerane (Milan, 1876), E b Heesley, 
‘ Cicero and Clodius, m Forirnghth Rtiteiv, v G Lacour-Gayet, 
De P Clodio Pulchro (Pins, 1888), and m Revue htstonque (Sept 
1889), H White, Cici.ro, Clodius and Milo (New \ork, iqoo) , G 
Boissier, Ctcero and hts T r tends (Ens? trans , 1897) 

CLOGHER, a market village of (o Fvronc, Ireland, in the 
south parliimentar\' duusion, on the CIngher Valley light 
railway Pop (1901) 225 It gives name to dioceses of the 
Giurch of Ireland and the Roman Catholic Churth, but the 
scat of the Roman ( alholic bishop is at Monaghan, with the 
cathedral Ihc Protestant rathedril, dcdieited to St Macartin, 
dates from the 18th and early iqth etnturv, but St Macartin 
{c 500) was a disciple of St Pitrick, and it is said that St Patrick 
himself founded a bishopric here fhe name is derived from 
tku, Irish clock, a pillar stone, such as were worshipped and 
regarded as oracles in many parts of pagan Ireland , the stone 
was preserved is late as the 15th century in the cathedral, ind 
identity is ev'cn now claimed for a stone which lies near the 
e hurch 

CLOISTER (Lat claustrnm , 1 r clotlrt , Ital chtnslro , 

Span clauslro , (lOr Klosltr) The word “eloistcr,” though 
now restricted to the four-sided enclosure, surrounded with 
covered ambul itories, usually attached to conventual and 
cathedral chunhes, and sometimes to colleges, or b> a still 
further limitation to the ambulatories themselves, originally 
signified the entire monasters In this sense it is of frequent 
occurrence m cirhtr Fnglish literature (eg Shakespeare, Meas 
for Meas 1 3, “ This el.iv my sister should the e/ei/e/er enter ”), 
and IS still cmploveel in poetry The Litin claustrum, os its 
derivation implies, pnmarilv denotcei no more than the enclosing 
wall of i religious house, and then came to he used for the whole 
building enclosed within the wall To this sense the Germ in 
“ Klosttr ” IS still limited, the covered vvilks, or cloister in the 
modern sense, being e died “ Klostergang,’ or “ Kreuzgang ” 
In French the word clothe retains the double sense 

In the special sense now most common, the word “ cloister ’ 
denotes the quadrilateral area in a monastery or ceilltge of 
canons, round which the pnneipal buildings are ranged, and 
which IS usu illy provided with a covered way or ambulatory 
running ill round, and affording a me ms of eommunication 
between the various centres of the cet lesiastii al life, without 
exposure to the we ither \itor(ling to the Benedictine 
irrangcmcnt, which fro.n its suitibility to the requirements 
of monastic life was generilly adopted in the West one side of 
the cloister was formed hv the church, the refectory occupying 
the side opposite to it, that the worshippcii might have the 
least innovanec from the noise or smell of th^ repasts On the 
e istcrn side the chapter-house was placed, with other ipartments 
belonging to the common life of the brethren adjacent to it, 
and, as a eommon rule, the dormitory oeenpu d the whole of the 
upper story On the opposite or western side were generally 
the cellarer’s lodgings, with the cellars and store-houses, m 
which the provisions necessary for the sustenance of the con- 
fraternity were housed In Cistercian monasteries the western 
side was usually’' occupied bv the “ clomus eonversorum, ’ or 
lodgings of the lay -brethre n, ith the ir dav rooms and workshops 
below, and dormitorv ibove The cloister, with its surrounding 
buildings, generally stood on the south side of the church, to 
secure as much sunshine as possible \ very’’ earlv example of 
this disposition is seen in the plan of the monasterv of St Gall 
(sec Abbfv, fig 3) Local requirements, in some instances, 
caused the cloister to be placed to the north of the church 
This IS the case m the English cathedrals, formerly Benedictine 
abbevs, 01 Canterbury, Gloucester and Chester, as well as in 
that of Lincoln Other examples of the northward situation 
arc at Fintern, Buildwas and Sherborne \lthough the covered 


[ ambulatories are absolutely essential to the completeness of a 
monastic cloister, a chief object of which was to enable the 
inmates to pass from one part of tlie monastery to another 
without inconvenience from mn, wind, or sun, it appears that 
they were sometimes wanting The cloister at bt Albans seems 
to have been deficient m ambulatories till the abbacy of Robert 
of Gorham, 1151--1166, when the eastern walk was erected 
This, as was often the case with the earliest ambulatories, was 
of wood covered with a sloping roof or “ jienthouse ” We kam 
from Osbern s account of the conflagration of the monastery of 
Chust Church, Canterbury, 1067, that a cloister with covercfl 
ways existed at that time, affording communication bctwein 
the churth, the dormitory and the refectory We learn from an 
curly drawing of the monastery of Canterbury that this cloister 
was formed by an arcade of Norman aiches supported on shafts, 
and covered by a shed roof A fragment of an arcaded cloister 
of this pattern is still found on the eastern side of the infirmary - 
(loister of the same foundation I his earlier form of cloister 
has been generallv superseded in England by a range of windows, 
usually unglazed, but sometimes, as at Gloucester, provided 
with glass, lighting a vaulted ambulatory, of which the cloisters 
of Westminster Abbey, bahsbury and Norwich are tvqiical 
examples The older design was preseivtd m the South, where 
“the cloister is never a window,or anything in the least approach- 
ing to it m design, but a range of small elegant pillars, sometimes 
single, sometimes coupled, and supporting arches of a light and 
elegant design, all the features being of a character suited to 
the place where they are used, and to that only” (bergiisson. 
Hist of Arch 1 p 610) As examples of this description of 
(loister, we may refer to the exquisite cloisters of St John 
Lateran, and bt Pauls without the walls, at Rome, where the 
coupled shafts and archis are richly ornamented with ribbons 
of mosaic, and those of the convent of St Scholastica at Subiaco, 
all of the 13th eenturv , and to the beautiful cloisters it Arles, 
in southern France , those of Aix, Fontfroidc F Ine, &c , are 
of tlie same tvpe , as also the Romanesque cloisters it Zunch, 
where the design suffers from the deep abacus having only a 
single slender sliaft to support it, and at I aach, where the 
(juadrangle occupies the place of the “ atnum ’ of the earlv 
basilicas at the west end, as at St Clement’s at Rome, and St 
Ambrose at Milan Spain also presents some magnificent 
cloisters of l>oth tvpes, of which that of the royail convent of 
Huelgas, near Burgos, of the arcaded form, is, according to 
Fergusson, “unrivalled fur beauty both of detail and design, 
and IS perhaps unsurpassed by anything in its age and stvle 
in iny pirt of Europe ” Few cloisters are more beautiful tlian 
those of Monrealc and Lefahi m bicilv, where the ariangcment 
IS the same, of slender c olumns in pairs with capitals of elaborate 
foliage supporting pomted arcdics of great elegance of form 
All other eloistcrs are surpassed in dimensions and in sumji- 
tuousness of decoration liy the “Campo banto” at Pisi Ihis 
magnificent cloister consLsLs of four ambulatones as wide and 
lofty as the nave of a church, erected m 1278 by Giovanni 
Pisano round a cemetery composed of soil brought from Palestine 
by \rrhbishop lanfrinehi m the middle of the 12th century 
The window-openings are semic irru'ar, filled with elaborate 
tracery m the latter half of the ii^th eenturv The inner w’alls 
are covered with frescoes invaluable in the history of art hy 
Orcagna, Simone Memmi, Buffalmacco, Benozzo Gorzoh, and 
other early punters of the Florentine school Ihe ambulatones 
now serve as a nuiseii n of sculpture The internal dimensions 
arc 415 ft 6 in m length, 137 ft 10 in m breadth, while each 
ambulatory is 34 ft 6 in wide hy 46 ft high 

The cloister of a rehgioiis house was the scene of a large part 
of the life of the inmates of a monastery It was the plaee of 
education for the younger members, and of study for the elders 
A canon of the Roman council held under Eugenius II , m 826, 
enjoins the erection of a cloister as an essential portion of an 
ecclesiastical establishment for the better discipline and instruc- 
tion of the clerks Peter of Blois {Serm 25) describes schools 
for the novices as being in the west walk, and moral lectures 
delivered in that next the church At Canterbury the monks 
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school was in the western ambulator}^, and it was in the same 
walk that the novices were taught at Durham (Willis, Monastic 
Buddings of Canterbury, p 14 , Rites of Durham, p 71) The 
other alleys, especially that next the church, were devoted to the 
studies of the elder monks The constitutions of Hildemar and 
Dunstan enact that between the services of the <hurch the 
brethren should sit in the cloister and read theology tor this 
purpose small studies, known as “ carrols, ’ / < a ring or enclosed 
space, were often found in the recesses of the windows Of this 
arrangement there are exxrnphs it Gloucester, Chester and 
elsewhere The use of the-.e studies is thus described m the 
RiteK of Durham — “ In every wvndowe ” in the north alley 
“ were 111 pewes or carrells, where every one of the olde monkes 
had his carrell severally by himselfe, that when they had d) ned 
they dyd resorte to that place of cloister, and there study ed 
upon their books, every one in liis earn 11 all the afternonne unto 
evensong tyme This was there exercise every daie ” On the 
opposite wall were cuplxianls full of books for the use of the 
Students in the carrols 1 he cloister arrangi ments at Canterbury 
were similar to those just descrilvcd New studies were made by 
Prior De Estna in 1317, and Prior Selling (1472-1494) gla/ed 
the south alley for the use of th( studious brethren, and con- 
structed “ the new fr.imcd contrivances, of late stvlcd c.irrols ” 
(Willis, Mon Buildings, p 45) The cloisters were used not for 
study only but also for recrtition Ihe constitutions of Arch- 
bishop Linfrinc, sect 3, permitted the brcthicn to converse 
together there at certain hours of the day 1 o mamt im necessary 
(list ipline a spe( lal ofhetr was appointed under the title of prior 
elaustrt Die cloister was always furnished with a stone bench 
running along the side It was ilso piovided with a lavatory, 
usually adjacent to the mfcctorv , but sometimes st indmg 
in the central area, termed the cloister garth, as at Durham 
The cloister-garth was used as a place of sepulture, as well as the 
surrounding alleys Ilu doistcr w is in some few instances of 
two stones, as at Old St P.iul s, and St Stephen’s chapel, West- 
minster, and occasionalK , as at Wells, Chichester and Htreford, 
had only three allivs, there lx mg no ambulatorv under the 
< hurch wall 

1 he 1 irgc r monastic establishments had more th in one cloister 
there w is usualK a second connected with the inlirmarv , of whu h 
there arc examples at Westminster Abbey and it (anlcrburv , 
and sometimes one giving access to the kitchen and other 
dome stie olhees 

The cloister was not an appendage of monastic houses ex- 
rlusivtly It w is also attached to colleges of secular cinons, 
as at the eithedrals of Lincoln, Salisbury, \Vells, Hereford and 
Chichester, ind lormtrlv at St Puil s and hxeter It is, however, 
absent at York, I ichfield P.everlev Ripon, Southwill and W im- 
borne A cloister forms in essential part of the colleges of hton 
and Winchester, and of New College and Magdalen at Oxford, 
ind was designed by Wolscy at Christ Chureh These were used 
for religious processions and lec tiires, foi ambulatories for the 
studious at ill tirnc-^, and for places of cxeicisc for the inmates 
generilly in wet weather, as well as in some instances for 
sepultuie 

lor the arrangements of the Cirthusiin eloistcrs, as well as 
for some account of those appended to the monasteries of the 
List, see Abbey (E V ) 

CLONAKILTY, a seaport and market town cf Co Ccrl Ireland, 
m the south parliamentary division, at the he id of Clonakiltv 
Piy, 33 m S W of Cork on a branch of the Cork, Bandon A 
South Coast railway Pop of urban district (i<)or), 3098 It 
was brought into prosperitv by Richard BovL, first earl of fork 
and was granted a chartei m 1613 , hut v\as partlv demolished 
on the occision of a fight between the English and Irish in 16 ji 
It returned two members to the Irish parliament until the union 
In the i8th eentury there was an extensive linen industry The 
present trade is centred in brewing, I'orn-milling, yam and 
farm-produce The harbour-mouth is obstmeted by a bar, and 
there is a pier for large I’esscls at Ring, a miU below the town The 
fisheries are of importance \ ruined church on the island of 
Inchdorey, and castles on Gallev Hc‘»d, at Dunnveove, and at 


Dunowen, together with a stone circle, are the principal antiquities 
m the neighbourhood 

CLONES, a market town of Co Monaglian, Ireland, in the 
north parliamentary division, 64^ m S W by W from Belfast, 
and 93i m N W from Dublin l;y the Great Northern railwav, 
on which system it is an important junction, the lines frtjm 
Dublin, from Belfast, from Londonderry and Lnniskillen, and 
from Cav in converging here Pop of urban distrie 1(1901), 2068 
The town has a considerable agricultural tride, and there are 
corn mills and manufactures of agricultural implements A 
former lacc-making industry is extinct Die market-place, 
called the Diamond, occupies the summit of the slight elevation 
on which the town is situated Clones was the seat of an abhev 
founded in the 6th centurv In St lighemaeh ( lierney ), to whom 
the Protestant parish church is dedicated Remains of the abbc' 
me lude a nave and tow( r of the 12th centurv,and a curious shrine 
formcxl out of a great block of rid sandstone Other antiquitus 
arc a round tower of rude masonry, 75 ft high but lackmg the 
cap a rath, or encampment, and an ancient market cross m the 
Diamond 

CLONMACNOISE, one of the most noteworthy of the numerous 
early religious settlements in Ireland, on the river Shannon in 
King’s countv ,9m S of \thlone An abbey was founded here 
bv St kieran in 541 w hii h as i si it of li armng gamed a Lun'pi «in 
fame, receiv ing offerings, for example, from ( harles the Great, 
whose companion \lcum the scholar received part of his educa- 
tion from the great teacher Colcu at Clonmacnoise St v oral 
Ixioks of annals were compiled hen, and the foundation bteanie 
the seat of a bishopric, but it was plundered and wastid by the 
1 nghsh in 1352, and in 1 368 the diocese was united with th it < f 
Me ith I he most remarkable litirarv monument of Clonmac- 
noise is the Book of the Dun Cow, written about 1100 still 
prescrv ed (but in an imperfect form) bv the Roy al Irish \cadcnn 
and cont lining a large number of romances It is a cop\ of a 
much earlier original, which was written on the skm of a favourite 
cow of St Kieran, whence the name of the work The full title ef 
the found ition is the “ Seven Churchts of Clonmacnoise,” and 
remains of all these aie extant Ihi (ire it Church, though 
rebuilt bv a ehief named McDermol, m the i4lh eenlurv, retai is 
larner remains in a fine west doorwav'^ , the other churches are 
those of hmu n, Conor, St Kieran, Kellv , Mcl ighlin and Dowling 
Ihen in two round towirs , 0 Rourke s, lacking the roof but 
occupying a commanding situation on rising ground, is dated by 
Petrie from the early loth centurv and stands 62 ft m height , 
and Mi(arthv’s, attaihed to hmeens i hurch which ls more 
perfect, but rather shorter, and presents the unusual feature of a 
doorwav level with the irround, instead of several feet above it as 
Is customarv 1 here are three crosses of which the Cireat Cross, 
made of a single stone and 15 ft in height, is splcndidK carved, 
with tracirv and inscriptions It facts the door ot the Grtu 
(hurch, and is of the same date A Urge number of inscribed 
stones dating from the 9lh centurv and after arc preserved m thi 
(hurrhes There are fin tlur remains of thi Castle and LpiscopU 
palace, a fortifiid building of the 14th centurv , and of a nunnery 
of the 12th lenturv In the neighbourhood are seen striking 
examples of the glarial phmomenon of csl eis, or gravel ridges 

CLONMEL, a numiiipal borough and the countv town of Co 
lipperarv, Ireland, in the east p^rliameniarv division, 1x2 m 
S W from Dublin on a branch from Thurles of the Great Southern 

Western 1 ailw a\ , which makes a junction hen with the 
Watirford and Limcnck line of the same companv Pop (1901) 
10,167 Clonmel is built on both sides of the Suir, and also 
occupies Moore and Long Islands which arc connected with 
the mainland hv three bridge* Ihe pnncipil buildings are thi 
parish church, two Roman Catholic churches a hrancisc in in n , 
two convents, an endowed school ditmg from 16S; md ilie 
vanous countv buildings Ihe beauty of the envnons, and 
especially of the riv^er, deserves mention , and thiir (harm is 
enhanced bv the neighbouring Cialtee, Knockmealdown and other 
mountains, among which Shevenaman (2 ,1)4 ft ) is conspicuous 
A woollen manufacture was established in 1667, and was cx- 
lensivelv i irned on until the clos<‘ of the i8th centun The 
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town contains breweries, flour-mills and tanneries, and has a 
considerable export trade in gram, cattle, butter and provisions 
It stands at the head of navigation for barges on the Suir It was 
the centre of a system, established b^ Charles Bianconi (1786- 
1875) in 1815 and subsequently, for the convejance of travellers 
on light cars, extending over a great part of Leinster, Munster 
and Connaught It is governed by a mayor and corporation, 
which, though retained under the Local Government (Ireland) 
Act of 1898, has practically the status of an urban district 
council By the same act a part of the town formerly situated 
in county Waterford was added to county 1 ipperary It w'as 
a parliamentary borough, returning one member, until 1885 , 
having returned two members to the Irish parliament until the 
union 

The name, Cliiam mealla, signifies the Vale of Honey In 
1269 the place was chosen as the scat of a hranciscan friary by 
Otho de Gr indison, the first F nghsh possessor of the district , and 
It frequentl) comes into notice in the following centuries In 
1641 It declared for the Roman Catholic party, and m it was 
gallantly defended by Hugh O Neill against the English under 
Cromwell Compelled at last to capitulate, it was completely 
dismantled, and was never again fortified Remains of the wall 
are seen in the churchyard, and the West Gate still stands m the 
mam street 

CLOOTS, JEAN BAPTISTE DU VAL DE GRACE, Baron von 
(1755-1794), better known as Anach\rsis Cloots, a noteworthy 
figure in the French Revolution, w'as born near Clcves, at the 
castle of Gnadenthal He belonged to a noble Prussian family 
of Dutch origin The young Cloots, heir to a great fortune, was 
sent at eleven years of age to Pans to complete his education 
Ihere he imbibed the theories of his uncle the Abbe Cornelius de 
Pauw (1739-1799), philosopher, geographer and diplomatist at 
the court of Frederick the Great His father placed him m the 
military ac adem) at Berlin, but he left it at the age of twenty and 
traversed Europe, preaching his revolutionar) philosophy as an 
apostle, and spending his money as a man of pleasure On the 
breaking out of the Revolution he returned m 1789 to Paris, 
thinking the opportunitj favourable for establishing his dream 
of a universal familv of nations On the 19th of June 1790 he 
appeared at the bar of the Assembly at the head of thirty-six 
foreigners, and, in the name of this “ embass\ of the human 
race, ’ declared that the world adhered to the Declaration of the 
Rights of Man and of the Citizen After this he was known as 
“ the orator of the human race,” by which title he called himself, 
dropping that of baron, and suljstitutmg for his baptismal names 
the pseudonym of Anaeharsis, from the famous philosoph’cal 
romance of the Abb6 Jean Jacques Barthelemy In 1792 he 
placed 12,000 livres at the disposal of the Republic — “ for the 
aiming of forty or fifty fighters m the sacred cause of man 
against tyrants ” I he loth of August impelled him to a still 
higher flight , he declared himself the personal enem> of Jesus 
Christ, and abjured all revealed religions In the same month he 
had the rights of citizenship conferred on him , and, having m 
September been elected a member of the Convention, he voted 
the king’s death in the name of the human race, and was an activ e 
partisan of the war of propaganda Excluded at the instance 
of Robespierre from the Jacobin Club, he was soon afterwards 
implicated ir an accusation levelled against the Hebertists 
His innocence was manifest, but he was condemned, and 
guillotined on the 24th of March 1794 

( loots’ mam works are La Lertilude des preuves du mahome- 
tisme (London, 1780), published under the pseudonym of \li-Gur- 
Ber, in answer to Bergier’s C erlilude des preuves du chrtstiamsme , 
UOraleur du %enre humain, ou Depeches du Prussien Cloots au 
Prussien Herzberg (Pans, 1791), and La Republtque umverselle 
(1792) 

The biography of Cloots by G Vvenel (2 \oIs , Pans, 1865) is too 
eulogistic See the three articles by H Bauhg in La Rivolutton 
/rattfaise, t 41 (1901) 

CLOQUET, a citv of Carlton county, Minnesota, USA, on 
the St Louis river, 28 m W b> S of Duluth Pop (1890) 3530, 
(1900) 3072, (1905, state census) 6117, of whom 2755 were 


foreign-born, including 716 Swedes, 689 Finns, 685 Canadians, 
and 334 Norwegians Cloquet is served by the Northern Pacific, 
the Great Northern, the Duluth & North-Eastern, and (for 
freight onlj ) the t hicago, Milwaukee & St Paul railways The 
river furnishes good water-power, and the tity has various 
manufactures, including lumber, paper, wood pulp, match 
blocks ami boxes The first mill was built in 1878, and the 
village wob named from the French word claquet (sound of the 
mill) Cloquet was incorporated as a village m 1883 and was 
chartered as a city m 1903 

CLOSE, MAXWELL HENRY (1822-1903), Irish geologist 
was born in Dublin m 1822 He was educated at Weymouth 
and at Irinity College, Dublin, where he graduated in 1846 , and 
two years later he entered holy orders hor a year he was 
curate of All Saints, Northampton, from 1849 to 1857 he was 
rector of Shangton in Leicestershire, and then for four > ears 
he was curate of Waltham-on-the-\\'olds In 1861, on the death 
of his father, he returned to Dublin, and while gn mg his services 
to various churches in the city, devoted himself almost wholly 
to literary and scientific pursuits, and espeeiallj to the glacial 
gcolog) of Ireland, on w hich subject he became an acknowledged 
authority His piper read before the Geological Society of 
Ireland in 1866, on the “ General Glaciation of Ireland ” is a 
masterly description of the effects of glaciation, and of the 
evidence in favour of the action of land-ice later on he dis- 
cussed the origin of the elevated shell - bearing gravels near 
Dublin, and expressed the view that they were accumulated 
by floating ice when the land had undergone submergence He 
W'as for a time treasurer of the Roval Irish Acaclemv, an active 
member of the Royal Dublin Society, and president in 1878 
of the Royal Geological Society of Ireland Astronomy and 
physics, as well as the ancient language and antiquities of 
Irel ind, attracted his attention He died in Dublin on the 12th 
of September 1903 

The obituary by Pro! G \ J Colt m Irish \atutalist, vol xn 
(1903) pp 301-30O, contains a, list of publications and portiait 

CLOSE (from Lat clausum, shut), a dosed place or enclosure 
In Fnglish law, the term is tpjihed to a portion of land, enclosed 
or not, held as private property, and to an\ exclusiv'c interest 
in land sufficient to maintain an at turn for tresp.iss quarc clausum 
fregtt The word is also used, particularK m Scotland, of th< 
entry or passage, including the common st urease, of a block 
of tenement houses, and in architeeturc for the precincts of a 
cathedral or abbey 

Iheadjective ‘ close {i e closed) is found m sf vend phrases, 
such as “close time” or ‘ close season’ (see (/AMI Laws), 
close borough, om of which the rights and privileges were 
enjoyed by i limited class (see BoROue^n) , close rolls md writs, 
royal letters, &c , addressed to particular persons, undfr seal, 
and not open to public inspection (see Record Chancery , 
Letti-ks Patent) hrom the sense of ‘ closed up,” and so 
“ confined,” comes the (ommon meaning of “ near ” 

CLOSURE (Fr rio/«rc), the parliament ir\ term for the closing 
of debate according to a certain rule, even when certain 
members are anxious to continue the debate (See Pvri iami- nt 
Procedure ) 

CLOT, ANTOINE BARTHfiLEMY (1793-1868), hrcnch 
physician, known as Clot Btv, was born at Grenoble on the 
7th of November 1793, and graduated in medicine and surgery 
at Montpellier After practising for a time at Marseilles he w as 
made (hief surgeon to Mehemet All, viccroe of Fgypt At 
\buzabcl, near ( airo, he founded a hospital and schools for all 
branches of medical instruction, as well as for the study of 
the French language , and, notwithstanding the most serious 
religious difficulties, instituted the studv of anatomy by means 
of dissection In 1832 Mthemet All gave him the dignity of 
bey without requiring him to abjure his religion , and in 1836 
he received the rank of general, and was appointed head of the 
medical administration of the country In 1849 he returned to 
Marseilles, though he revisited Egvpt in 1856 He died at Mar- 
seilles on the 28th of August 1868 His publications included 
Relation des eptdemtes de cholera qiit ont regnk d VHeggtaz 
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a Suez, et en tlgypte (1832) , De la peste observee en £gypte 
(1840), A perfu general surl^gypte (1840), Coup d ceil iur la 
peste et les quarantaines (1851) , De V ophthalmte (1864) 

CLOTAIRE (Chlothachar), the name of four Frankish kings 

CiOTAiRt I (d <561) 'vas one of the four sons of Clovis On 
the death of his father in 511 he received as his share of the 
kingdom the town of Soissons, which he made his capital, the 
cities of I aon, Noyon, ( ambrai and Maastricht, and the lower 
course of the Meuse But he was very ambitious, and sought 
to extend his domain He was the chief instigator of the murder 
of his brother Clodomer’s children in 524, and his share of 
the spoils consisted of the cities of lours and Poitiers He took 
part in the various expeditions against Burgundy, and after 
the destruction of that kingdom in 534 obtained Grenoble, Die 
and some of the neighbouring cities When Provence was 
ceded to the Franks by the Ostrogoths, he received the cities 
of Orange, ( arpentras and (lap In 1531 he marched against the 
rhiinngi with his brother Theuderich( Thierry) I , and m 542 with 
his brother C hildebert against the V isigoths of Spam On the 
death of his great-nephew Iheodebald in ssSj Clotaire anncved 
his territories , and on Childebert s death in 558 he became king 
of all Gaul He also ruled o\er the greater part of Germanv, 
made expeditions into Saxony, and for some time exacted from 
the Saxons an annual tribute of 500 cows I he end of his rtign 
was troubled bt internal dissensions, his son fhram rising 
against him on several occasions Following Chram into 
BrittJn\, where the rebel hid taken refuge, (lotaire shut him 
up with Ills wife and children in a cottage, to which he 
set fire (htrwhclmcd with remorse, he went to Tour> to 
implore forgneness at the tomb of St Martin, and died shortly 
afterw irds 

CioiAiRF IT (d 62 cj) was the son of Chilperic I On the 
assassin ition of his father in ^84 h< was still in his cradle He 
was, howcier, recogni/id is king, thanks to the devotion of his 
mother Fredegond and the protection of his uncle Gontran, 
king of Burgundy It was not until after the death of his 
cousin Childebert II m that Clotaire took any active part 
m affairs He then endeavoured to enlarge his estates at the 
expense of ( hildebert s sons, Theodebert, king of \ustrasia, ind 
Thiudcrich II , king of Burgundy, but after gaming a victorv 
at Laffiux he was dcfeited at Domiciles (600), and lost 

pirt of his kingdom \fter the wnr b( tween Theodebert and 
Ihcudcrieh and their subsequent death, the nobles of Austrasia 
and Burgundy appealed to Clotaire, who, after putting Brun* 
hilda to death, became master of the whole of the hrankish 
kingdom (613) He was obliged, hovvever, to make great con- 
cessions to the aristocracy, to whom he owed his victory By 
the constitution of the iSth of October 614 he gave legal fone 
to canons which had been voted some days previously by a 
council convened it Pans, but not without attempting to modify 
them by nunieious restrictions He extended the competence 
of the ecclesiastical tribunals, suppressed unjust taxes and 
undertook to select the counts from the districts thev had to 
administer In 623 he made his son Dagobert king of the 
Austr isians, and gradually subdued all the provinces that had 
formerh belonged to Childebert II He also guaranteed a 
certain mcisurc of independence to the nobles of Burgundy, 
giving them the option of hiving a special mayor of the 
palace, or of dispensing with that ofTicer These concessions 
procured him a reign of comparative tianquilhty He died 
on the 18th of October 620, and was buried at Pans in the 
church of St Vincent, afterwards known as St (jermam dcs 
Pr^s 

Cloiairf III (652-673) was a son of King Clovis II In 
657 he became the nominal ruler of the three Frankish kingdoms, 
but was deprived of Austrasia in 663, retaining Neustria and 
Burgundy until his death 

Clotairf IV (d 719) was king of \ustrasia from 717 to 
719 (C Pf) 

CLOTH, properly a covering, especially for the body, clothing, 
then the material of which such a covering is made , hence anv 
mitenal woven of wool or hair, cotton, 11 ix or vegetable fibre 


In commercial usage, the word is particularly applied to a 
fabric made of wool I he word is leutonic, though it does not 
appear in all the branches of the language It appears in 
German as Kleid, dress (Kleuiung, clothing), and in Dutch 
os bleed 1 he ultimate origin is unknown , it may be connected 
with the root kli- meaning to stick, thng to, which appears 
in “clay,” “cleave” and other words The original meaning 
would be either that which clings to the body, or that which is 
pressed or “ felted ” together The regular plural of “ cloth ’ 
was “ clothes, ’ which is now confined in meaning to articles 
of clothing, garments, in which sense the singular ‘ cloth ” is 
not now used For that word, in its modern sense of material, 
the phii il “ cloths ” is used Ihis form dates from the beginning 
of the 17th century, but the distinction in meaning between 
“ cloths ” and “ clothes ” is a igth-century one 

CLOTHIER, a manufacturer of cloth, or a dealer who sells 
either the cloth or made-up clothing In the United States thi 
word formerly applied only to those who dressed or fulled cloth 
during the process of manufacture, but now it is used in the 
general sense, as above 

CLOTILDA, SAINT (d 544), daughter of the Burgundian king 
Chilperic, and wife of Clovis, kii g of the Franks On the death 
of (jundioe, king of the Burgundi ms, in 473, his sons Gundobald, 
fiodcgesil and Chilperic divided his hentige between them, 
Chilperic apparently reigning at Lyons, Gundobald at Vienne 
and Godegcsil at (leneva According to (jregory of Tours, 
Chilperic vv IS slam by Gundobald, his wife drowned, and of his 
two duighters, Chrona took the veil and Clotilda was exiled 
This account, however, seems to have been a later invention 
\t Lyons an epitaph has been discovered of a Burgundian queen, 
who died in 506, and was most probably the mother of Clotilda 
Clotilda was brought up m the orthodox faith Her uncle 
Gundobald was asked for her hand in marriage bv the hrankish 
king Clovis, who had just con(|uereel northern Gaul, and the 
marriage was celebrated about 49 t, On this ev ent many romantic 
stories, all more or less embroidered, arc to be found in the 
works of Gregory of Tours and the ehronicler Fredegarius, and 
m the Libir Imtonae Francorum Clotilda did not rest until 
her husband had abjured paganism and embraced the orthodox 
Christian faith (496) W ith him she built at Pans the c hun li 
of the Holv \postles, afterwards known as Ste Genevieve 
After the death of Clovis in 511 she retired to the abbey of St 
Martin at Tours In 523 she incited her sons against her unde 
Gundobald and provoked the Burgundian war In the following 
veir she tried in vim to protect the rights of her grandsons, the 
children of Clodomcr, against the claims of her sons Childebert 
I and Clotaire I , and was equally unsuccessful in her efforts 
to prevent the civil discords l>etween her children She died 
in 544, and was buried bv her husband’s side in the church of 
the Holy \postles 

Thtre IS a mediocre 7 i/e in Mon Oenn Hist Script nr Menu , 
vol 11 Ste also C, Ixurth, 'iainte Clotildc (2nd td , Paris, 1897) 

(C 1>F) 

CLOUD (from the same root, if not the same word, as “ clod, ’ 
a word common in various forms to Teutonic languages for a 
mass or lump , it is first applied in the usual sense in the late, 
13th century , the \nglo-Saxon dud is onlv used m the sense 
of a miss of ruck ” ivolcen licing used for “ cloud ”) a mass of 
condensed vapour hanging in the air at some height from the 
earth 

C lassification of Clouds — The e irlust serious attempt to name 
the varieties of cloud was mide bv J B 1 amirtk in 1801, but 
he only used French terms, and those were not always happih 
chosen Ihe field was therefore still clear when in 1803 Luke 
Howard published, in TtUochs Fhtlosophtcal Magazine, an 
entirely independent scheme m which the terms were all 1 it in, 
and were applied with such excellent judgment thit his svstem 
remains as the broad basis of those in use to-da\ Hi recogni/cd 
three primary types of cloud — Cirrus, Cumulus and Stritiis 
— and four derivative or compound forms, — Cirro-cumulus, 
Cirro-stratus, Cumulo- stratus and Cumulo-cirro-stntus or 
Nimbus 
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His own definitjonb were ~ 

(i) Gurus —P.iT'ilkl, ilexuous or divetigmg fibicy, extensible m 
any or ill direction^ 

{i) Cumulus -Convex or conical heaps, increasing upward from I 
a horizontal base | 

(3) Stratus -A widely-extended continuous horizontal sheet, I 

increasing from below 'I 

(4) Ctrro Lumulus — Small, well dehned, roundish masses, m close 
honzont il arrangement 

(5) Ctrro stratus ~~ Horizontal or slightly mclmed masses, attenu 
ated towards a part or the whole ot their eircumfci cnees, bent 
downwartl or undulattxl, separate or in groups consisting of small 
clouds having these charaeters 

(6) Cumulo stiatus —The cirro stratus blended with the cumulus, 
and either apjitaring intermixed with the heaps of the latter or 
superadding a widespread structure to its base 

(7) Cu>nulo-cirro stratus, or ntmhus —The ram cioiwl a cloud or 
system of clouds fiom wlueh ram is falbng It is a horizontal she< t, 
abovt which the cirrus sjireads, while the cumulus enters it laterallj 
and from bt ncath 

This system was universally adopted, and apart from some 
ambiguity m the definitions of eumulo-str itus and nimbus, it 
was sufiicienth detailed for many purposes, such as the general 
relations between clouds and the movements of the barometer 
When, however, such questions as the mode of origin of parti 
cular forms of cloud came to he investigated, it was at once felt 
that Howard s classes were too wide, and something much more 
del tiled was required I he result has been the promulgation 
from time to time of revised si hemes, most of these bting based 
on Howards work, and differing from him bv the introduction 
of new terms or of subdivisions of his types Some of these 
new terms have come more or less into us(, such as A Pocy s 
palhnm to signify a uniform sheet, but as a general rule the pro- 
posals were not accompanied by a clear enough exposition of 
their precise meaning for others to be quite sure of the author’s 
intention Other writers not appreciating how fully Howard’s 
names had become established, holdlv struck out on entirely 
new lines The most important of thtsc were probably those 
due respectivtlv to (t) Poey , published in the Amtuatre dr la 
socieie meteorolo^tque dt France, (2) M I’^bbc Maze 

published in thi Mhnotres dti congres meieorologique inter- 
national, 1889, and (•?) Fredtnc Caster, Jour R Meteoro- 

logical Society, 1893 In all of these Howard’s terms are used, 
but the systems were much more tliborate, and the veibal 
descriptions sometimes diflicult to follow 

In his book Cloudland (1894) Clement T cy published a novel 
sy stem He grouped all clouds under four heads, in accordance 
w ith the mode in whu h he bcliev td them to be formed 

I Clouds of Radiation 

Nebula Fog 

Nt biiia Stillans \\ 1 1 fog 

Nebul i Piilvt I a Dust lOg 

II Clouds of Interftet 

fs ubes Infomiis Send 

btratus yiuctii:) (,)uiet cloud 

Stratus lenticulaiis Luitieulai eloud 

Stratus Maculosiis Maekc rel eloud 

btiatus Cash llatus Turn t cloud 

Stratus Prteipitans Plane showtr 

HI Clouds of Inversion 
Cumulo rudimtnluin Rudiment 

Cumiiliis Heap cloud 

Cumulo stratus Anvil eloud 

Cumulo stratus Mammatus Tubtrcled anvil cloud 

Cumulo nimbus Shower cloud 

Cumulo lumlnis Nivosus Snow showtr 

Cumulo nimbus (rnndincus H iil shower 

Cumulo nimbus Mammatus 1 estooned shower cloud 

Nimbus Rainfall cloud 

>iimhus nivosus Snowfall 

Nimbus grandintu-, Hailfall 

I\ Clouds of huhnation 
Nubes Pulgeiis Luminous cloud 

( irrus t url cloud 

Cirro filum C/Ossamer eloud 

Cirro velum Veil cloud 

Cirro macula Speckle cloud 

Cirro velum Marnmatum ' Draped veil cloud 

‘ Vanetits 


It will be seen that I cy’s scheme is really an amplification 
of Howard’s Tlie term “ Interfrct ” is defined as the interaction 
of horizontal currents of different velocities Inversion is a 
synonym for vertical convection, and Inclination is used to imply 
that such clouds consist of sloping lines of falling ice particles 

While Lty had been finishing his work and seeing it through 
the press, H Hildebrand-Hildebrandsson and R Abercromby 
had devised another modificaticai which differed from Howard s 
chiefly by the mtroduction of a new class, which they distin- 
guished bv the use of the prefix Alto This scheme was formally 
adopted bv the International Mcleorologiial (onference held 
at Munich m 1891, and a committee was appointed to draw up 
an atlas showing the exact forms ty^pical of each variety con- 
sidered Finally in August 1894 a small sub-committee consist- 
ing of Messrs H Hildebrand-Hildebrandsson, A Riggenbach- 
Burckhardt and Jeisserenc de Port was c harged with the task 
of producing the atlas ihcir task was completed m 1896, and 
meteorologcsts were at last supplied with a fairly detailed scheme, 
and one which was adequatdv illustrated, so that there could 
be no doubt of the authors meaning It is as follows — 

Ihe International Classifii atton 

(a) Separate or globular masses (most frequently seen m 
dry weather) 

(b) Forms which are widely extended, or completely cover 
the sky (in wet weather) 

A Uppei do tdi, av erage altitude 9000 rat tres ^ 
a I Cirrus 
l> 2 Cirro-stratus 

B Intermediate douds, ^ooom and 7000m 

a 5 Cirro-cumulus 
4 Alto-cumulus 
b 5 Alto-Stratus 

C Loioer clouds, 2000 m 
a b Stiato-cumuUij 
b 7 iSimbus 

D Clouds of Diurnal AscendingCurrents 

a 8 Cumulus, apex x8oo m , base 1400 m 
b c) i. umulo-nimbus, apex 3000 m to 8000 m , b ise 
1400 m 

E High Fogs, under looo m 
10 Stratus 

L\pla nations 

1 Ciinis (Cl) Dttached clouds, dilicak and fibrous looking, 
taking the form of fc ithers, generally of a white colour sonu times 
arranged m belts which cross a poition of the skv in go it circles 
and by an < tfcct of ptrspectivc, convi rgt tow irds oiu 01 two points 
of the horizon (the Ci S and tht Ci Cu often coutiibutc to the 
form ition of these bt Its) See PI itv hg i 

2 Ctrro stratus (Ci S) — A thm, whitish sheet, at times rom- 
pletoly covenng thi sk> , and only giving it a whitish ippciraiitc 
(it IS then som< times c died cii ro-ncbula), or at otliers presenting, 
more or Icsi, distinctly, a formation like a tangled wtb Hus sheet 
often produces halos around tin sun and moon See fig 2 

3 Ctrro cumulus (Ci Cn ) — Small globulir masses, or white 
flakes without shadows, or having very slight shadows, arranged m 
groups ind often m lines bee hg 3 

4 4 Ito cumulus (A Cu ) —Largish globular misses, white 01 
greyish, pirtially shuleil, iiianged in groups or lines, and often sei 
closely packexi that their edges appe ir confuse ei The detached 
masses are generally huger ind more compact (changing to S -f u ) 
at the coitre of the group nt the in irgm they form into finer 
flakes (changing to Ci-Lu ) Ihey often spicad themselves out m 
lines in one or two directions Sec fig 4 

5 Alto stratus {\ h) A thick sheet of a grev or bluish colour, 
showing a linlliant patch m the neighliouihooci of the sun or moon, 
and without causing halos, sometimes giving rise to eoionac Hus 
form goes through all the changes like tiiro stratus, hut according 
to measurements made at Upsala, its altitude is one half as great 
See fig 5 

6 Strata cumulus (S Cu ) — Targe globular massts or rolls of 
dark cloud, frequently covering tlie whole sky, especially m winter, 
ind occasion illy giving it a wavy appearance Ihe layer w not, 
as a rule, very thick, and patches of bliu sky are often seen through 
intervening spices All sorts of trinsitions between this foim and 
Alto-cumnhis are seen It may be distinguished from nimbus by its 
gkibular or rolkd appearance, and also Iwcausc it docs not brmg 
ram Sec fig 6 


1 metre - 3 28 ft 
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7 Nimbus (N ), Itam Cloud — A thick layer ol dark clouds, ] 
without shape and with ragged edges, from which continued ram | 
or snow generally falls Ihrough openings in these clouds an upper 
layer of cirro-stratus or alto-stratus may almost invariably be seen 
If the layer of nunbiis separates up into shreds, or if small loose 
clouds are visible floating at a low level, underneath a large nimbus 
they may be dcseiibed as fratto nimbus {Scud of sailois) bee fig o 

8 Cumulus (Cu ) [Wool puik Clouds) fluek clouds of which 
the upper surface is dome shaped and exhibits protuberances while 
the base is horuiontal i hese clouds appear to be foi raed by a diurnal 
ascensional movement which is almost always observable When the 
cloud IS opposite the sun, the sur facts usually presented to the 
observer have a greatci brilliaiiee th in the m irgins of the piotiibtr 
ances When the light falls asl'int, these clouds give diep shadows, 
but if they are on the same sidi as the sun they ippe ir dark, with 
bright edges bee fig 7 

1 he true cumulus has clear superior and mfi nor limits It is often 
broken up by strong winds, and the detached portions undergo 
continu il changes These alteicd forms may be distinguished by 
the name of 1 racio-cumulus 

g Cumulo-mmhus (Cu N), 3 At 1 hnnder cloud , Shower-cloud 

Heav> masses of clouds, rising in the foiin of luountams, turrets 
or anvils, generally having a shut or strten of fibrous apiMarance 
above (false cirrus) and underneath, a mass of cloud similar to 
nimbus Erom the base there generally fill local showers of ram 01 
snow (occasionally hail or soft hail) Sometimes the iipjjcr edges 
have the compact form of cumulus nsing into massive peaks round 
whicli the dilieite f ilse cirrus floats, and soim turns the tdgts 
themselves sep irate into a fringe of filaments similar to th it of cirrus 
Tins last form is particularly common m spring showers Sec fig 10 

Ihe front of thunderclouds of wide extent frequently presents the 
fonii of a large bow spi ead over a portion of the sky which is uiuformly 
bnghter m coloui 

10 Sltalus (S ) \ horizontal sheet of lifted fog ^^hen this 
sheet IS bioki n up into irregular shreds by the wmel, or b\ the 
summits of mountains it may bt distmguislicd by tlie name of 
1 laeto slmtus See hg 8 

The selume also provides th it where a stratus or nimbus takes a 
lumpy form, this fact shall be described by the idjcctivc cumultfotmts, 
and if its bise shows downw ird piojccting bo^-.es the word mammato 
is piehxed 

Jssuid as It has Ix'tn with the authority of an international 
congress of speciihsLs, thjs scheme has been generally aertpted, 
and must be regarded as the orthodox system, and for the great 
majority of observations it is quite detailed enough But it 
does neit gne universal satisfaction fimis clouds, for mstame, 
exhibit many forms, and these so diverse that thev must be 
due to very different cuises Hemi for the minuter study of 
iloud forms a more elaborate scheme is still needed 

Hence in i8q6 H H Clavton of the Blue Hill observatory, 
Massachusetts, published in the Annals of the astronomical 
observatory of Harvard College a highly detailed scheme in 
whi<h the International types and a number of subdivisions 
were group'd under four (lasses — strahforms or sheet clouds, 
CHmulijorms or vvoolpack clouds , fioenforms, including strato- 
cumi lus, alto-cumulus and cirro-cumulus , and arnforms or 
hairy' douds The International terms are embodied and the 
spec 1 il vanities arc distinguished by the use of prefixes such as 
tra( to-( irrus or cirrus bands, grano-cirro-cumulus or granular 
eirnis &r 

Again m 1004 P T Odenbach of the Gev eland observatory 
devised a different system, published in the annual report, in 
which the International types are preserved, but eich is sub- 
divided into a number of species In the absence of any atlas 
to define the precise meaning of the descriptions given, neither 
of these American schemes has come into general use 

P urther proposals w ere put forward by A W f layden in C/cjmc/ 
Studies ( ic)os) His sc heme accepts the whole of the International 
names which he regards as the cloud genera, and suggests 
spec ifie Latin names for the chief varieties, accompanying the 
descriptions by photographs I he proposed scheme is as follows 


Genus Species 

C4rrus Cino iiLbula 

Cirro filiiin 
Cm ns Fxcclsus 
,, Ventosus 
,, Nelnilosus 
,, Cauda tu-s 
, \ittatiis 
, Tneonstans 
, Coinintmis 


Ciirus haze. 
rhioTjd cur r us 
High 

Windv ,, 
Hazy 

lailvd 
Ribbon , 
Change 
Common , 


Cirro stratus 

Communis 

Cxmimon Ci S 


Ncbulosus 

Hazy ,, 


Vittatus 

Kilibon ,, 


( umulosus 

Flocculent ( 1 S 

Cirro cumulus 

Cirio macula 

Speckle cloud 


Nt bulosus 

Hazy Cl cu 

Alto clouds 

\lto stratus 



, , inaLul'jsu^ 

,, fiactus 

Vito strato-cumulus 

Vito cumulus mfonnis 
„ „ ncbulosus 

Mackerel sky 

Alto clouds 

Alto cumulus caste 11 itiis 

Turn 1 cloud 


>1 ,, {,lom(.ratus 

, communis 

Highball cumulus 


,, ,, stiatiformis 

Flat ilto cum 

Stratus 

Stiatiis maculosub 



II M ridiiis 

Roll cloud 


,, , Icnticulans 

btiato-cumulus 

Tall cloud 

Cumulus 

Cumulus minor 

Sm dl cumulus 


,, major 

Ciimulo nimbus 

Laigc cumulus 


Stoim cloud 


Ihe term nimbus is to be apjilied to any cloud from which ram 
IS falling, but if the true form of the cloud is visible the term 
should be used as a qualifying adjective Ihe prefix fracLo- 
or the adjective fractus should lie used when the cloud is undcr- 
gomg disintegration or appears ragged or broken Mammato- 
is used in the ordinary sense, and finally unelatus or waved is 
to be added to the name of any cloud showing a vsavt-like or 
rippled structure (A W C ) 

CLOUDBERRY, Rubus Chamaemorus, a low-growing creeping 
herbaceous plant, with stem not pnekiv , and with simple 
obtusely lubed leaves and solitary white flowers, resembling 
those of the blackberry', but larger — one incli across,- and with 
stamens and pistils on different plants The orange -vellow 
fruit is about half an inch long and consists of a few large drupes 
with a pleasant flavour Ihe pLant occurs in the mountainous 
parts of Great liritam, and is wideh distributed through the 
more northerly portions of both h misphcrcs In nortlvern 
Denniark and Sweden the fruit is gathered m large quantities 
and sold m the markets 

CLOUD-BURST, a sudden and violent storm of ram Ihe 
name probably origuiated from the idea that the clouds were 
solid masses full of water that occasionalh burst with disastrous 
results A whirlwind passing over the sea sometunes larnes the 
water upwards m a whirling vortex passing over the land its 
motion Is checked and a deluge of w itcr falls Oecisionallv on 
high lands far from the sea v lolent storms occur with ram that 
seems to descend m sheets, sweeping awav bridges and culverts 
and tearing up roids and streets, being due to great and rapid 
condensation and vortical whirimg of the resulting heavy clouds 
(see Mltdorologv ) 

CLOUDED LEOPARD {heln mbulosa or viacroscdts), a large 
arboreal cat from the fort4>ts of south-east Asia Sumatra, Jav.i 
Borneo and Formosa Ihis cat, often called the clouded tiger, 
IS beautifully marked, and has an elongated head and be>dv , 
long t'ul and rather short limbs Ihe canine teeth arc pro- 
portionately longer th in m an\ other living cat Little is known 
of the habits of the cloudeci loop mi, but it preys on small 
mammals and birds, and rarely eomes to the ground The 
native Malay n ime is Anmaudahun ( ‘ tree-tiger ’ ) The species 
IS nearly related to the sm ill Indian marbled cat (F marmoutia), 
and Fontaniers cat (F of Central \sia (K L *) 

CLOUET, FRANCOIS (d 1^72), French miniitiire piinUr 
The earliest reference to him is the document dited December 
1541 (see Clouet, Jfan), m whieh the king renounces for the 
benefit of the artist his father’s estate which had escheated to 
the crown as the estate of a foreigner In it the voungcr fonet 
IS said to have “ followed his father very closely in the seient'e 
of his art ” Like his father, he held the office of groom ot the 
chamber and painter in ordinary to the king, and so lar as salary 
IS concerned, he started where his father left off A long list 
of drayvings contains those yvhich nn attributtol to this artist, 
but yve still lack perfect certainty about his works There is, 
however, more to go upon than there w as m the c ise of his father, 
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as the praises of Francois ( loiitt were sung b\ the writers of the 
dav, his name was carefully preserved from reign to rtign, and 
there is an ancient and unbroken tradition in the attribution 
of many of his pictures There are not, ho\\c\er, any original 
attestations of his works, nor are anv documents known which 
would guarantee the ascriptions usually accepted lo him art 
attributed the portraits of Frani is 1 at the Ufhzi and at the 
Louvre, and various drawings relating to them He probably 
also painted the portrait of Catherine de’ Mcdici at Versailles 
and other works, and m all probability a large number of the 
driwing-) ascribed to him were from his hand One of his most 
remarkable portraits is that of Mary, queen of Scots, a drawing 
in chalks in the Bibhoth^que Nation ilc, and of similar tharuUr 
are the two portraits of Charles TX and tin one at ChantilK 
of Marguerite of France Perhaps his masterpiece is the portriit 
of }< \i 7 il)( th of Austria m the Louvre 

He resided in Pans in the rue de Ste \vo\c in the Tempk 
(juarter, close to the Hotel dc Guise, ind in 1568 is known to 
have been under the patron ige of ( laude (joufher de Bois> , 
Seigneur d’Oiron, and his wife Claude de Baune Another 
ascertained fact concerning Tran^ois Clouet is that m 1^71 he 
was “ summoned to the office of the ( ourt of the Mint,” and his 
opinion was taken on the likeness to the king of a portrait struck 
bv the mint He prepared the death-mask of Henrv II , as in 
1547 he had taken a similar mask of the face and hands of 
Trinds I , in order that the efFigv to be used at the funeril 
might be prepared from his drawings , and on each of these 
occasions he executed the painting to be used in the decorations 
of the ( hurch and the banners for the great ceremony 

Several miniatures are believed to be his work, one very 
remarkable portrait being the half-length hgure of Henrv II 
in the collection of Mr J Pierpont Morgan Another of his 
portraits is that of the due d’ \len90n in the Joms (olleetion 
at South Kensington, and certain representations of members 
of the royal family which were in the Hamilton Palace collection 
and the Magniac sale are usually ascribed to him He died on 
the 22nd of December iS72, shortly after the massacre of St 
Bartholomew, and his will, mentioning his sister and his two 
ilkgitimite daughttrs, and dealing with the disposition of a 
I onsiderable amount of property , is still in existence His 
daughters subsequentlv became nuns 

His work is remarkable for the extreme accuracy of the drawing, 
the elaborate finish of all the details, and the exquisite complete- 
ness of the whole portrvit He must have been a man of high 
intelligence, and of great penetrition, intensely interested in his 
work, and with considerable ability to represent the character 
of his sitter in his portraits Ills colouring is perhaps not 
specially remarkable, nor from the point of stvle can his pictures 
be considered specially beautiful, but in perfection of drawing 
he has hardly any equ d 

To Monsieur I oms Dimitr, the hading authority upon his works, 
and to his volume on f rench Patnluif; in the Sixteenth Century, as 
well as to the works of MM Bouchot, La Boulc and Maulde-La 
Cl ivi^re, the present writer is indebted foi the information contained 
in this article ((» C W ) 

CLOUET, JEAN (d c iS4i), Trench miniiture painttr, 
generally known as Jan ft I he authentic presence of this 
artist at the Trench court is first to be noted in 1516, the second 
year of the reign of Traneis I By a deed of gift made by the 
king to the artist s son of his father s estate, which had escheated 
to the crown, we learn that he was not actually a Frenchman, 
and never even naturalized He is supposed to have been a 
n itive of the Low C>ountries, and probably his real name was 
riowet Ills position was that of groom of the chamber to the 
king and he received a stipend at first of 180 livres and later 
of 240 He lived several years in Tours, and there it was he 
met his wife, who was the daughter of a jeweller He is recorded 
as living m Tours m 1522, ancl there is a reference to his wife’s 
residence in the same town in iS23, but in 1529 they were both 
settled m Pans, probably in the neighbourhood of the parish 
of Ste Innocent, in the cemetery of which they were buried He 
stood godfather at a christening on the 8th of July iS40, but 


was no longer hying in December 1541, and therefore died 
between those two dates 

His brother, known as Ciouft df NayARKF, was in the 
seryice of Marguc^rite d’Angouleme, sister of Francis 1 , and is 
referred to in a letter written by Marguerite about 1529 Jean 
Clouet had two children, Francois and Catherine, who married 
Abel Foulon, and left one son, who continued the profession of 
Frangois Clouet after his decease Jean Clouet was undoubtedly 
a yerv skilful portrait painter, but it must be acknowledged 
without hesitation that there is no work in existence which has 
been proyed to be his I here is no doubt that he painted a 
portrait of the mathematician, Oronce Tin6, in 1530, when 
Tin^ was thirty -six years old, but the portrait is now known only 
by a print janet is generally belieycd, however, to have been 
responsible for a v'cry large number of the wonderful portrait 
drawings now prescribed at Chantilly, and at the Bibliotheqiu 
Nationale and to him is attributed the portrait of an unknown 
man at Hampton Court that of the dauphin Francis, son of 
Francis I at Antwerp, and one other portrait, that of Francis I 
in the Louvre 

Seven miniature portraits in the Mamiscnpt of the Gallic War 
m the Bibhoth^;que Nationale (13,429) are attributed to Janet 
with very strong probability, and to these may be added an 
eighth in the collection of Mr J Pierpont Morgan, and repre- 
senting Charles de (ossc, Marcchal dc Brissac, identical in its 
eharac teristu s with the seven alrcadv known Ihere are other 
minuturcs in the collection of Mr Morgan, which may be attri- 
buted to Jean Cleniet with some strong degree of probibihty, 
mismueh as thev closely resemble the portrait drawings at 
( hantillv and in Pins whieh are tiken to be his work In his 
oil paintings the execution is delicate and smooth, the outlines 
hard, the texture pure, and the whole work elaborately and \ cry 
highlv fiiiGhcd in rich, hmjiid colour The chalk drawings are 
of remarkable excellence, the medium being used by the artist 
with perfect ease and absolute sure ness, and the mingling of 
colour being m exquisite taste, the modelling excet dingly subtle, 
and the drawing careful, tender ancl emphatic Ihe collection 
of drawings preserved in Trance, and attributed to this irtist 
and his school, comprises portraits of all the import int persons 
of the time of Trancis I In one album of drawings the jiortraits 
are annotated by the king himself, and his meiry reflections, 
stinging taunts or biting satires, add very largclv to a proper 
undeist inding of the life of his time and court Dc finite evidence, 
however, is still lacking to C'-tabhsh the attribution of the best 
of these drawings and of ceruam oil paintings to the Jean Clouet 
who was groom of the chambers to the king 

Ihe chief authority m France on the work of this artist is Monsieur 
Louis Diniici, ancl to his works, and to information derived diicct 
from him, the present writer is mdc bled for almost all the infoimatioii 
given m this article (G (' W) 

CLOUGH, ANNE JEMIMA (1820-1892), English educationalist, 
was born at Liverpool on the 20th of January 1820, the daughter 
of a cotton merchant She was the sister of Arthur Hugh 
Clough, the poet When two vears old she was taken with the 
rest of the familv to Charleston, South Carolina It was not 
till 1836 tint she returned to England ancl though her ambition 
was to WTitc, she was occupied for the most part in teaching 
Her father s failure in business led her to open a school in 1841 
This was carried on until 1846 In 1832, after making some 
technical studies in London and working at the Borough Road 
and the Home and Coloniil schools, she opened another small 
school of her own at Amblcsidc in Westmorland Giving this 
up some ten yeais later, she lived for a time with the wideiw 
of her brother Arthur Hugh Clough — who hid died in 1861 — 
in order that she might ecluc ate his children Keenly interested 
in the education of women, she made friends with Miss Fmily 
Davies, Madame Bodichon, Miss Buss and others After helping 
to found the North of England council for promoting the higher 
ecluc ition of women, she acted as its secretary from 1867 to 
1870 and as its president from 1873 to 1874 When it was 
decided to open a house for the residence of women students 
at Cambridge, Miss Clough was chosen as its first principal 
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This hostel, started m Regent Street, ( ambndge, in 1871 with five 
students, and continued at Merton Hall in 1872, led to the 
building of Newnham Hall, opened in 1875, and to the erection 
of Newnham College on its present basis in 1880 Miss ( lough’s 
personal charm and high aims, together with the development 
of Newnham College under her care, led her to be regarded as 
one of the foremost leaders of the women s educational move- 
ment She died at Cambridge on the 27th of Pebruary 1892 
Two portraits of Miss Clough are at Newnham College, one by 
Sir W B Ruhmond, the other by J J Shannon 

See Memoir of Anne Jemima Clough, by Blanche Athena Clough 

(1897) 

CLOUGH, ARTHUR HUGH (1819-1861), English poet, was 
born at Liverpool on the 1st of January 1819 He came of a 
good Welsh stock by his father, James Butler Clough, and of a 
Yorkshire one by his mother, Anne Perfect In 1822 his father, 
a cotton merchant, moved to the United States, and Clough’s 
childhood was spent mainly at Charleston, South Carolina, 
much under the influence of his mother, a cultivated woman, 
full of moral and imcgmative enthususm In 1828 the family 
paid a visit to Fngland, and Clough w is left at school at f hesUr, 
whence he passed in 1829 to Rugbv, then under the swav of 
Ur I homas Arnold, whose strenuous views on life and education 
he accepted to the full Cut off to a largi degree from home 
relations, he passed i somewhat reserved and solitary boyhood, 
devoted to the well-being of the school and to eirlv literary 
efforts in the Rugby Magazine In i8Y> his parents returned 
to I ivcrpool, ind in 1837 he went with a scholarship to Balhol 
( ollege, Oxford Here his contemporaries includeil Benjamin 
fowett, A P Stanley, ] C Shairp, W Ct Ward, Prederuk 
Temple and Matthew Arnold 

Oxford, in 1S37, was in tlu full swirl of the High Church 
movement led by J H Newman Clough was for a time carried 
away by the flood, and, although he recovered his equilibrium, 
It was not without an amount of mental disturbance and an 
expenditure of ai ademic time, which perhaps accounted for his 
failure to obtain more than a second class in his final examination 
He missed a Billiol fellowship, hut obtained one at Oriel, with 
a tutorship, and lived the Oxford life of studv, speculation, 
lectures and reading-parties fur some years longer Graduallv, 
howtver, certain sceptic il tendencies with regard to the current 
religious and social order grew upon him to such an extent as 
to render his position as an orthodox teacher of youth irksome, 
and in 1848 he resigned it Ihe immediate feeling of relief 
showed Itself m buoyant, if thoughtful, literature, and he publisheil 
poems both new and old Then he travelled, seeing Pans m 
revolution and Rome m siege, and in the autumn of 1849 took 
up new duties as principal of University Hell, a hostel for 
students at University College, London He soon found that 
he disliked London, in spite of the friendship of the Carl>les, 
nor did the atmosphere of Unitarianism prove any more con- 
genial than that of Anglicanism to his critical and at bottom 
conservative temper A prospect of a post in Sydney led him 
to engage himself to Miss Blanche Mary Shore Smith, and when 
It disappeared he left England in 18152, and went, encouraged 
by Emerson, to Cambridge, Massachusetts Here he remaim d 
some months, lecturing and translating Plutarch for the book- 
sellers, until in 18153 the offer of an examinership in the Education 
Office brought him to London once more He married, and 
pursued a steady oflieial career, diversified only bv an appoint- 
ment in 1836 as seeretarv to a commission sent to study certain 
aspects of foreign military education At this, as at every period 
of his life, he enjoyed the warm respect and admiration of a 
small circle of friends, who learnt to look to him alike for un- 
selfish sympathy and for spiritual and practical wisdom In 
i860 his health began to fail He visited first Malvern and 
Freshwater, and then the hast, France and Switzerland, in 
search of recovery, and finallv came to Florence, where he was 
struck down by malaria and paralysis, and died on the 13th of 
November 1861 Matthew Arnold wrote upon him the exquisite 
lament of Thyrsts 

Shortly before he left Oxford, in the stress of the Irish potato- 
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famine, (lough wrote an ethical pamphlet addressed to the 
undergraduates, with the title, A Consideration of Objections 
against the Retrenchment Association at Oxford (1847) His 
Homeric pastoral Ihe Bothie of Toper-na-huosich, afterwards 
rechristencd Tober-na-l uolich (1848), was inspired bv i long 
vacation after he had given up his tutorship, and is full of 
socialism, reading-party humours and Scottish scenerv 4 m- 
barvalia (1849), published jointly with his friend Thomas 
Burbidge, contains shoiter poems of various dates from 1840, 
or earlier, onwards Amours de Voyage, i novel in verse, was 
written at Rome in 1849 , Dipsvchus, a rather amorphous satire, 
at Venice in 1830, and the idylls which make up Man Magno, 
or Tales on Board, in 1861 A few Iv ri( and elegiac pieces 1 iter 
in date than the Amharvalia, (omplete the talc of Cloughs 
poetry His only considerable enterprise in prose was a rev ision 
of the 17th-century transl it ion of Plutarch by Drvden and others, 
which oecupied him from 1832, and was published as Plutarch's 
Lives (1839) 

No jiart of Cloughs life was whollv given up to poetrv , and 
he probably had not the gift of delaehinent necessarv to proeluce 
great literature in the mterv^als of other occupations He wrote 
but little, and even of that littU there is i good deal which 
does not aim at the highest seriousness He never became a 
great craftsman A few of his best Ivries have a strength of 
melody to matih their depth of thought hut much of what 
he left consists of rich ore too imperfectlv fused to make a 
splendid or perminent possession Nevertheless he is nghtlv 
regarded, like his friend Matthew Arnold, as one of the most 
tvpual I nglish poets of the middle of the 19th centurv His 
critical instincts and strong ethual temper brought hmi athwart 
the populir ideals of his dav both in (onduct and nligion His 
verse has upon it the melancholv and the pciplexity of an age 
of transition He is a sceptic who bv nature should havt been 
with the bclicv ers H( stands betwien two worlds w itching one 
crumble behind him, and onlv able to look forward by the 
Sternest exercise of faith to the reconstruction that lies ahead 
m the other On the technical side ( lough s work is interesting 
to students of metre, owing to the experiments which he m ult, 
in the Bothie and elsewhere, with English hexameters and other 
types of verse formed upon e lassie al models 

Cloughs Poems were collected with a short memoir hy I T 
Palgravc, m 1862 and his letters and Remains, with a longer 
mtinoir were privately printed in 18O5 Both volumes were jiub 
fished together m iS6q and have been more than once reprinted 
\nothei memoir is Ailhui Hugh Clough 4 Monogtaph (1883), 
by S Waeklmgton Seleetions from the poems wen made by Mrs 
Clough for the Golden In isurv senes m 1894, and by E Rhys m 
1896 (E K t ) 

CLOUTING, the teehmcsl name given to a light pi un cloth 
used for covering butter and farmers’ baskets, and for dish and 
pudding cloths Ihc same term is often given to light cloths 
of the nursery diaper pattern 

CLOVELLY, a fishing village in the Barnstaple parlnmentarv 
(I’vision of Devonshire, Fngland, 11 m W b V\ of Bideford 
Pop (1901) 621 It is a cluster of old-fashioned cottages in a 
unique position on the sides of a nvekv cleft m the north coast 
Its mam Street resembles a stairc sc which descends 400 ft 
to the pier, too steeply to allow of anv wheeled traffic Thick 
woods shelter it on three sides, and render the climate so mild 
that fuchsias and other delicate plants flourish in midwinter 
All baints’ church, restored in 1866, is late Norman containing 
several monuments to the Carvs, lords of the minor for 600 
V ears I he surrounding scenery is famous for its rie hness of 
colour, especially in the grounds of C irv ( ourt, and along “ The 
Hobby,” a road cut through the woods and overlevoking the 
sea Clovellv is described b\ Dickens m I Message ftom the Sia 

CLOVER, in botanv , the Fnglish name for plants of the 
genus Trtfoltum, from Lat tres, three, and folium a leaf, so 
called from the characteristic form of the leaf, which has three 
leaflets (trifoliate), hence the popular name trefoil It is a 
member ol the famih I egunmtosae, and contains about three 
hundred species, found chicflv in north temperate regions, but 
also, like other north tempcnite genera on the mountains in 
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the tropics The plants arc small annual or perennial herbs 
with trifoliate (rarely 5- 01 7-fohate) leaves, with stipules adnate 
to the leaf-stalk, and heads or dense spikes of small red, purple, 
white, or rarely yellow flowers , the small, few-seeded pods 
are enclosed m the c ilyx Eighteen speues are native m Britain, 
and sever il are extensively cultivated as fodder-plants T 
pratense, red or purple clover, is the most widely cultivated 

This plant, either sown alone or m mixture with r> e-grass, has 
for a long time formed the staple crop for soiling , and so long 
as It grew freelv, its power of shooting up again after repeated 
mowings, the bulk of rrop thus obtained, its palatableness to 
stock and feeding qualities, the great range of soils and climate 
in whu h It grows, and its fitness either for pasturage or soiling, 
well entitled it to this preference Except on certain rich 
calcareous clay soils, it has now, however, become an exceedingly 
precarious crop The seed, when genuine, whu h unfortunatel> is 
very often not the case, germinates as freely as ever, and no 
greater diffiiulty than heretofore is experienced m having a full 
plant during autumn and the greater part of winter , but over 
most port of the country, the farmer, after having his hopes 
raised by seeing a thick cover of vigorous-looking clover plants 
over lus field, finds to his dismay, by March or April, that 
they have either entirely disappeared, or are found only in 
capricious patches here and there over the field No satisfactory 
explanation of this “ clover-sickncss ” has yet been given, nor 
any certain remedv, of a kind to be applied to the soil, discovered 
One important fact is, however, now well established, viz that 
when the cropping of the land is so managed that clover does 
not recur at shorter intervals than eight years, it grows with 
much of Its pristme vigour ihe knowledge of this fact now 
determines many farmers m varying their rotation so us to 
secure this important end At one time there was a somewhat 
prevflcnt belief that the introduction of beans into the rotation 
had a specific influence of a benefitul kind on the clover when 
It came next to be sown , but the true explanation seems to l)e 
that the beans operate favourably only by the incidental cir- 
cumstance of almost necessarily lengthening the interval betwixt 
tilt recurrences of clover 

When the four-course rotation is followed, no I'letter plan of 
man igmg this process has been yet suggested tlian to sow beans, 
pease, potatoes or tares, instead of clovei , for one round, makmg 
the rotation one of eight years instead of four I he mechanical 
condition of the soil seems to have something to do with the 
success or failure of the clover crop We have often noticed 
that headlands, or the converging line of wheel-tracks near a 
gateway at which the preceding root crop had been carted from 
a fi( Id, have had i good take of clov cr, when on the field generally 
It had failed Ju the same wav a held that his been much 
poached by sheep while consuming turnips upon it, and which 
has afterwards been ploughid up in an unkindlv state, will have 
the clover prosper upon it, when it fails in other casts where 
the soil appears m far better condition If red clover can be 
again made a safe crop, it will be a boon indeed to agriculture 
Its seeds are usually sown along with a gram crop, any time 
from the isl of I'ebruary to May , at the rate of lalb to 2olb per 
acre when not combinerl with other clovers or grasses 

Italian rye-grass and red clover arc now frequently sown m 
mixture for soiling, and succeed admirably It is, however, a 
wiser course to sow them separately, as by substituting the 
Italian rye-grass for clover, for a single rotation, the farmer not 
only gets a crop of forage as valuable in all respects, but is 
envbled, if he choose, to prolong the interval betwixt the sowings 
of clover to twelve years, by sowing, as already recommended, 
pulse the first round, Italian ry^e-grass the second, and clover 
the third 

ITiese two crops, then, are those on which the arable-land 
farmer mainly relics for green forage To have them good, he 
niua be prepared to make a liberal application of manure 
(lood farm-yard dung may be applied w*th advantage either 
in autumn or spring, taking care to cart it upon the land only 
when It IS dry enough to admit of this being done without injury 
It must also be spread very evenly so soon as emptied from the 


carts But it is usually more expedient to use either guano, 
nitrate of soda, or soot for this purpose, at the rates respectively 
of 2 cwt , I cwt and 20 bushels If two or more of these sulv 
stances are used, the quantities of each will be altered xn pro- 
portion They are best also to be applied in two or three portions 
at mtervals of fourteen to twenty days, beginning towards the 
end of December, and only when ram set ms imminent or has 
just fallen 

When manure is broadcast over a young clover field, and 
presently after washed in by ram, the effect is identical with 
that of first dissolving it m water, and then distributing the 
dilution over the surface, with this difference, namely, that 
the first plan costs only the price of the guano, &c , and is avail 
able at any time and to every one, whereas the latter implies 
the construction of tanks and costly machinery 

T incarnaiwH, crimson or Italian clover, though not hardv 
enough to withstand the climate of Scotland in ordinary winters, 
IS a most valuable forage crop in England It is sown as quickly 
as possible after the removal of a gram crop at the rate of 18 It) 
to 20 lb per acre It is found to succeed better when only the 
surface of the soil is stirred by the scarifier and harrow tlian 
when a ploughing is given ft grows rapidly m spring, and 
yields an abundant crop of green food, peculiarly palatable to 
live stock It is also suitable for making into hay Only one 
cutting, however, can be obtained, as it does not shoot again 
after lieing mown 

2 repens, white or Dutch clover, is a pirenniil abundant in 
meadows and good pastures Tlie flowers are white or pinkish, 
becoming brown and deflexed as the corolla fades f hybrtdum, 
Akike or Swedish clover, is a perennial which was introduced 
early m the 19th century and has now become naturalized m 
Britain Ihe flowers are white or rosy, and resemble those of 
the last species 2 medium, meadow or zigzag clover, a 
perennul with straggling flexuous stems anil rose-purple flowers, 
is of little agricultural value Other British species are T 
arvense, hare s-foot trefoil, found m fields and ciry pastures, a 
soft hairy plant with minute white or pale pink flowers and 
featliery sepals , 2 jragiferum, strawberry clover, with densely - 
flowered, globose, rose-purple heads and swollen calyxes , 2 
procumbem, hup trefoil, on dry pastures and roadsides, the 
heads of pale yellow flowers suggesting miniature hops, ami 
the somewliat similar 1 mtnui, common in pastures and road- 
sides, with smaller heads and small yellow flowers turning dark 
brown Ihe last named is the true shamrock Specimens of 
shamrock and other clovers are not infrequently found with 
four leaflets, and, like other rarities, are considered luckv 
Calvary clov'cr is a membei of the closely allied genus Medteago — 
M Echinui, so called from the curled spiny pod , it h\s small 
heads of yellow clover like flowers, and is a native of the south 
of Erance 

CLOVES, the dried, unexpanded flower- buds of Eugenia 
caryophyllata, a tree bilongmg to the natural order Myrtac^eae 
I hey are so named from the French word clou, on account of 
their resemblance to a nail Ihe clove tree is a lieautiful 
evergreen which grows to a height of from 30 to 40 ft , having 
large oval leaves and crimson flowers in numerous groups ot 
terminal clusters The flower-buds are at first of a pale coloui 
and gradually become green, after which they develop into a 
bright red, when the/ are ready for collecting Cloves are 
rather more th in half an inch m length, and consist of a long 
cylindrical calyx, terminating in four spreading sepals, and four 
unopened petals which form a small ball in the centre Ihe 
tree is i native of the small group of islands in the Indian Archi- 
pelago called the Moluccas, or bpice Islands , but it was long 
cultivated by the Dutch m Amboyna and two or three small 
neighbouring islands Cloves were one of the principal Oriental 
spices tiiat early exdted the cupidity of Western commernal 
commumties, having been the basis of a rich and lucrative 
trade from in early part of the Christian era Ihe Portuguese, 
by doubling the Cape of Good Hope, obtained possession of the 
principal portion of the clove trade, which they contmued to 
hold for nearly a century, when, in 1605, they were expelled 
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from the Moluccas by the Dutch That power exerted great 
and inhuman efforts to obtain a complete monopoly of the 
trade, attempting to extirpate all the clove trees grow mg in 
their native iblands, and to concentrate the whole production 
m the Amboyna Islands With great difficulty the hrench 
succeeded in introducing the clove tree into Mauritius in the 
year 1770, subsequently the cultivation was introduced into 
(jiuiana, Brazil, most of the West Indian Islands and Zanzibar 
The chief commercial sources of supply are now Zanzibar and 
Its neighbouring island Pemba on the East African coast, and 
Amboyna Cloves are also grown in Java, Sumatra, Reunion, 
Guiana and the West India Islands 

(,l()vcs as they come into the market have a deep brown 
colour, a powerfully fragrant odour, and a taste too hot and 
acrid to be pleasant W hen pressed with the nail they exude a 
v'olatile oil with which they are charged to the unusual pro- 
portion of about x8 % I he oil is obtained as a commercial 
product by submitting the cloves with water to repealed 
distillation It is, when new and properly prepared, a palt 
yellow or almost colourless fluid, becoming after some time of 
a brown colour , and it possesses the odour and taste peculiar 
to cloves Ihc essential oil of clovers— the Oleum C aryophylli 
of the British Pharmacopoua — is a mixture of two subsUmces, 
one of which is oxidized, whilst the other is not Eu^eml, or 
eugenic acid, CjyHjjOg, is the chief constituent It is cajjablc 
of forming definite silts Ihc other constituent is a hydro- 
i^rbon ( lolfai, of whuh the distilling point differs from that 
of cugcnol, and which solidifies only with intense cold Oil of 
cloves Is readily soluble in alcohol and ether, and has a specific 
grwity of about i 055 Its dose is J-3 minims Besides this 
oil, cloves also (ontain two neutral bodies, eugemn and carvo 
ph)llin, the latter of which is an isomer of cimphor They arc 
ol no practical import imc Ihc British Phumacopocia con- 
tains an infusion of cloves {Infusum ( atyopfnllt), of which the 
stidigth is 1 part in 40 of boiling water and the dose oz 
< loves are employed piincipally as a condiment m culinary 
operations, in confcctioncrv , and in the preparation of liqueurs 
In medicine they are tonic and carminative, but thev are little 
used except as adjuncts to other substances on account of their 
flavour, or with purgatives to prevent nausea and griping 
Ihe essential oil forms a convenient medium for using cloves 
for flavouring purposes, it possesses the medicinal properties 
characteristic of a volatile oil, and it is frce|iientlv emploved 
to relieve toothache Oil of (loves is regarded b\ nianv dental 
surgeons as the most effective local anaesthetic thev possess 
in cases where it is desired, before cutting a sensitive tooth fur 
the purpose of filling it, to lower tlie sensibility of the dentine 
For this purpose the cavity must be exposed to cotton wool 
saturated with the oil for about ten days 

CLOVIO, GIORGIO GIULIO (1498-1 <578), Italian i>iinter, bv 
birth a Croat and by profession a priest, is said to have learned 
the elements of design in his own country, and to have studied 
afterwards with intense diligence at Rome under Giuho Romano, 
and at Verona under Girolamo dc Libri He excelled m histori- 
cal pieces and portraits, painting as for mierostxipical examina- 
tion, and vet contriving to handle his subjects with great force 
and precision His book of twenty-six pictures representing the 
procession of Corpus Domini, m Rome, was the work of nine 
years, and the covers were executed by Benvenuto Cellmi 
The British Museum has his twelve miniatures of the victories 
of the emperor Charles V In the Vatican library is preserved 
a manuscript life of Frederick, duke of Urbino, superbly illus- 
trated by Clovio, who is jacile prince ps axaon^ Italian miniaturists 
He was called Macedo, or Macedonc, to exmnect him with his 
supposed Macedonian ancestry 

CLOVIS \Chlodovech\ (c 466-1511), king of the Sahan Franks, 
son of Chilcienc I , whom he succeeded in 4S1 at the age of fifteen 
At that date the Sahan h ranks had advanced as far as the 
river Somme, and the centre of their power was at Fournai 
On the history of Clovis between the vuirs 481 and 486 the 
records are silent In 486 he attacked Syagrius, n Roman 
general who, after the fall of the western empire in 476, had 
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carved out for himself a principality south of the Somme and 
IS called by Gregory of Tours “ rex Roraanorum ’ After being 
defeated by Clovis at the battle of Soissons, Svagnus sought 
refuge with the Visigcjthic king Alaric II , who handed him 
over to the conqueror Henceforth Clovis fixed his residence at 
Soissons, which was in the midst of public lands, Bernv- 
Rivi^rc, Juvigm, &.c fhc episode of the vase of boissons ' 
has a legendary character, and all that it proves is the deference 
shown by the pagan king to the orthodox clergv Clovis un- 
doubtedly extended his dominion over the whole of Belgica 
Secunda, of which Reims was the capital and conquered the 
neighbouring cities in detail little is known of the history of 
these conquests It appears that bt Cienevieve defended the 
town of Pans against C lov is for a long period and that V erdun-sur- 
Meuse, after a brave stand, accepted an hommrablc capitulation 
thanks to St Luspitius In 491 some birbarian troops in the 
service of Rome, Arboruchi (’A/j/io/>i \oi) Ihuringians, and even 
Roman soldiers who <ou1d not return to Rome, went over to 
( lov is and swelled the ranks of his army 

In 493 Clovis married a Burgundian princess, Clotilda niccc 
of (jundobald and Gorlcgesil joint kings of Burgundv Ihis 
princess was a Christian, and earnestly dtsiicd the conversion 
of her husband Although Clovis allowed his children to be 
baptized, he remained a peigan himself until the war against 
the Alemanni who at that time occupied the loiintn between 
the \osges and the Rhine and the neighbourhood of I^ke 
Constance Bv pushing their incur >ions viestward thev came 
into collision with Clovis who marched against them anri 
defeated them in the plain of the Rhine The legend runs tint, 
in the thickest of the fight Clovis swore that he would be con- 
verted to the God of Clotilda if her God would grant him the 
victorv After subduing a part of the Alemanni ( lovis went to 
Reims, where he was baptized bv St Remigius on C hnstmas 
dav 4(/), together with three thousand Frinks ihe stoiv of 
the phial of hol\ oil (the Sainte Ampoule) brought from heaven 
bv a white dove for the baptism ol Clovis was invented bv 
Archbishop Him mar of Reims three centuries after the event 
The baptism of C lovi-s was an event of verv great importance 
From that time the orthodox Christians in the kingdom of the 
Burgundians and \ isigoths looked to Clovis to deliver them 
from their Anan kings Clovis seems to heve failed in the case 
of Burgundv , which was at that time torn hv the nvalrv f>etvv{cn 
Ciodegcsil and bis brother Gundnhald Ciodcgesil appealed for 
help to Clovis, who defeated Gundohald on the kinks of the 
Ouche mar Dijon and advanced as far vs \vignon (500) but 
liad to retire without Ixiing able to retain anv of his conejuests 
Iininediateh after his departure Gundohald slew Ciodcgesil at 
Vienne, and seized the whole of the Burgundian kingdom 
Clovis was more foitunate m his war against the \ isigoths 
Having Completed the subjugation of the Memanni in sc>6, he 
mart bed against the Visigothu king Alarie II in the following 
year m spite of the efforts of Theodonc king of the Osti ogoths 
tt) prevent the war After a decisive victorv at Vouillf near 
Poitiers, in which Clov is slew AI me with his ow n hand the w hole 
of the kingdom of the V isigoths as f u as the P\ renees w is added 
to the hrankish empire with the cxeeption of Septimania, winch, 
together with bpain, remained m possession of Alanc s grandson 
Amalanc, and Provence which was seized bv Theodora and 
annexed to Italv In 508 Clovis received at Tours the insignia 
of the consulslup from the eastern emperor, Anastasius, but 
the title was purely honorific Ihe last vears of his life Clovis 
spent in Pans which he mide the capital of his kingdom, and 
where he built the church of the Holv Apostles known later as 
the church of St Ctenev icv^e Bv murdering the pettv Franl 1^'' 
* The story is as follows Tht \ asc had been taken from a tlnirch 
by a Ctankish sohluT att(.r tin battle of boissnns and th< bishop 
had itqucstid Clov is that it might bt rvstoied But Ur soldier who 
had taktn it icfustd to gi\t it up, end broke it into Iragmeixts with 
his fratutsia, or battk a\e Some time ifteiw luls, when CJovis 
was reviewing his troojis he singled out the soldier who had broken 
the vast, upbraided him for the neglect of his trms and dashed his 
franct!>La to the grovind As the man stoopeil to pick it up, the king 
clove his skull with the words Thus didst thou servt the vase of 
Soissons ' 
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the maintenance of a particular cult had died out, its place was 
supplied by a soddlttas (Marquardt, titaahverwahwng, in 134)1 
The introduction of new cults also led to the institution of new 
associations , thus m 491^ b c when the worship of Minerva was 
introduced, a rollepum mercatorum was founded to maintain it, 
which held its feast on the dies natahs (dedication day) of the 
temple (Liv ii 27 5), and in 3S7 the ludt Capttoiim were 

placed under the care of a similar associition of dwellers on the 
( apitolme hill In 204 b c when the M \ter Magna was intro- 
duced from Pessinus (see Great Mother of the Gods) a 
sodaltias (or sodahtates) was instituted which, as Cicero tells 
us {de Senect 13 4s) used to feast together during the ludt 
Megalemes All such associations were duly licensed by the 
state, which at all times was vigilant in forbidding the main- 
tenance of any which it deemed dangerous for religious or political 
reasons , thus m 1S6 B c the senate, by a decree of which part 
IS preserved {C I T \ 43), made all combinations for promoting 
the Bacchu religious rites strirtl> illegal But legalized sodali- 
tates are frequent later , the temple of Venus Genetnx, begun 
by Julius and finished by Augustus, had its collegium (Pliny, 
N H n 93), and sodahtates were instituted for the cult of the 
deified emperors \ugustus, Claudius, &c 

We thus arrive by a second channel at the collegia of the 
empire Both the history of the trade gilds and that of the 
religious collegia or sndalttate<; conduct us by a course of natural 
development to that extraordinary system of private association 
with which the empire was honcyi omhed 
As has been already said of the trade gilds, the mam objects 
of association seem to have been to make life more enjoyable 
and to secure a permanent bun il-place , and of these the latter 
was probably the primary or original one It wxs a natural 
mstinet in the classical as m the pn-chssical world to wish 
to rest seciirel> after death, to escape neglect and oblivion 
This is not the place to exphin the dithrulties which the poorer 
classes m theRoman empire had to face m satisfying this instinct, 
but since the publication of the Corpus Inscrtphonum has nwide 
us familiar with the conditions of the life of these classes, there 
can be no doubt that this was alwav s a leading motive in their 
passion for assmiation In the year ad 133 under Hadrian 
this instinct was recognized bv law, 1 e bv \ S( iiafusconsultum 
which has fortunately come down to us It w is engrived at the 
head of their own regulations by a collegium insututed for tlu 
worship of Diana and Antinous at Lanuvium, and runs thus 
Qm sit pern menstruam conferre vohnt in funera, tn td coUegiUhi 
coeaiit, neque sub specie e]us collegit nisi semel in mense cce'ii.t 
LOiiferendi causa unde defuncti sepeJuititur ^ (C J L xiv 2112) 
From the Digest, 47 22 i, the locus classicus on this subject, 
we learn that this was a general law allowing the founding of 
funerary associations, provided that the law agvinst illicit 
collegia were complied with, and it was natural that from that 
time onwards such collegia should spring up m every direction 
Ihe inscription of I^nuvium, together with many others (for 
which see the works of Boissier and Dill ilready cited), has 
gn en us a clear idea of the constitution of these colleges 1 heir 
members were as a rule of the humblest classes of society, and 
often m( luded slaves , from each was due an entrance fee and 
a monthlv subscription, and a funeral grant was made to the 
heir of each membtr at his death in order to bury him in the 
burying-place of the college, or if they were too poor to construct 
one of their own, to sciure huiul in a public columhanum 
Hie instinct of the Roman for organization is well illustrated 
m the government of these colleges 1 hey w eri organized on 
exactly the same lines as the municipal towns of the empire 
their officers were elected, usuallv for a year, or in the case of 
honorary distinctions, for life as m a municipal town, they 
were called quinqucnnaks, ciiratores, prac fecit &r , and quaestors 
superintend^ the finances of the association Their place of 
meeting, if they were rich enough to have one, was called scfiola 
and answered the purpose of a club-house , the site or the building 
was often given them by some rich patron, who was pleased to 
see his name engraved over its doorway Here we come upon 
one of those defects m the society of the empire which seem 


gradually to have sapped the virility of the population— the 
desire to get others to do for you what you are unwilling or 
unable to do for yourself The patroni increased in number, 
and more and more the colleges acquired the habit of depending 
on their benefactions, while at the same time it would seem that 
the primary object of burial became subordinate to the claims 
of the common weal It may also be asserted with confidence, 
as of the Greek clubs, that these collegia rarely or never did the 
work of our benefit clubs, by assisting sick or infirm members , 
such objects at any rate do not appear m the inscriptions 1 he 
only exceptions seem to be the military collegia, which, though 
strictly forbidden as dangerous to disapline, continued to 
increase in number m spite of the law The great legionary 
camps of the Roman province of Africa (Cagnat, L'Armee 
romaine, 457 foil ) have left us inscriptions which show not only 
the existence of these clubs, but the way in which their funds 
were spent , and it appears that they were applied to useful 
purposes in the life of a member as well as for his burial, e g to 
tr welling expenses, or to his support after his discharge (see 
especially C I D viii 2332 foil ) 

As the Roman empire became gradually impoverished and 
depopulated, and as the difficulty of defending its frontiers 
increased, these associations must hwe been slowly extinguished, 
and the living and the dead citizen alike ceased to be the object 
of care and contribution The sudden invasion of Dacia bv 
barbarians m a d 166 was followed by the extinction of one 
collegium which his left n record of the fact, and probably by 
many others The master of the college of Jupiter Ctrnemus, 
with the two quaestors and seven witnesses, attest the fact th it 
the college has ccastd to exist ‘ The accounts have been 
wound up, and no balance is left in the chest For a long time 
no membtr has attinded on the days fixed for meetings, and 
no subscriptions haic been paid’ (Dill, op cit p 2H<;) The 
lerord of similar extinctions in the centuries that followed, 
were they extant, would show us how this interesting form of 
frvstallization, m which the well-drilled people of the empire 
displayed an unusual spontaneity, gradually melted away ami 
di>Appeared (see furlhtr (>nr)S ind Charuy and ( itarities) 

Besides the works already cited may be mentioned Mommsin, 
de Collegtts et Sodahnts (1843), which laid tlic foundation ot all 
subsequent study of the subject Maiemarelt, Staaisveuvrltung in 
134 foil dc Marchi, 11 Cuito pruato di Roma attltca, 11 7j foil 
Kornemann, s \ ( olle,^um in Pauly "WfisHowa, RtaleucMlnpndte 
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Modern Clubs — ihc word “ club, ’ m its modern sense of an 
issociition to promote good-fellowship and social intercourse, 
13 not vtry old, only becoming common in Fngland at the time 
of rite Taller and The Spiclator It is doubtful 

whether its use originated m its mianing of a knot of people, 
or from the fact that the numbers “ clubbed ” together to pay 
the expenses of their mectirgs The oldest knglish clubs were 
merely informal periodic gatherings of friends for the purpose 
of dining 01 drinking together Ihomas Occlevi (temp Henrv 
IV ) mentions such a club called La Court de Bone Compatgme, of 
which he was a member John Aubrey (wntmg m 16^9) says 
‘ \Vc now use the word chdthc for a sodality m a tavern ” Of 
these early clubs the most famous was the Bread Street or hriday 
Street Club, originated by Sir Walter Raleigh, and meeting at 
the Mermaid Tavern Shakespeare, Beaumont, Fletcher, belden 
and Donne were among the members Another sm h club was 
that whi h met at the Devil Tavern near lemplc Bar , and of 
this Ben Jonson is supposed to have been the founder 

With the introduction of coffie-dnnking m the middle of the 
17th century, clubs entered on a more permanent phase Ihe 
coffee-houses of the later Stuart period are the real originals of 
the moaem club-house The clubs of the late 17th and early 
i8th century type resembled their Tudor forerunners in being 
oftencst associations solely for conviviality or literary coteries 
But many were confessedly political, eg The Rota, or Coffee 
Club (1639), a debating society for the spread of republican ideas, 
broken up at the Restoration, the Calves Head Club (c 1693) 
and the Green Ribbon Club (167^) (qv) The characteristics 
of all these clubs were (i) no permanent financial bond between 
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the members, each man's liability ending for the time being 
when he had paid his “ score ” after the meal , (2) no permanent 
club-house, though each clique tended to make some special 
coffee-house or tavern their headquarters These coffee-house 
clubs soon became hotbeds of political scandal-mongering and 
intriguing, and in 1675 Charles II issued a proclamation which 
ran, “ His Majesty hath thought fit and necessary that coffee 
houses be (for the future) put down and suppressed,” owing to 
the fact “ that in such houses divers false, malitioiis and scandal- 
ous reports are devisial and spread abroad to the Defamation 
of his Majesty’s Government and to the Disturbance of Peace 
and Quiet of the Realm ” So unpopular was this proclamation 
that It was almost instantly found necessary to withdraw it, 
and bv Anne’s reign the coffee-house club was a feature of 
England’s social life 

From the 18th-century clubs two types have been evolved 

(1) The social and dining chibs, permanent institutions with 
fixed club-house The London coffee-house clubs in increasing 
their members absorbed the whole accommodation of the coffee- 
house or ta\ cm where they held their meetings, and this became 
the club-house, often retaining the name of the original keeper, 
rg White’s, Brooks’s, Arthur’s, Boodle’s The modern club, 
sometimes propnetxry, te owned bv an individual or pneato 
syndicate, but more frequently owned bv the memliers who 
delegate to a committee the management of its affiirs, first 
retched its highest development m London where the district 
of St James s has long been known as “ ( Iiibland ” but the 
institution has spnad all o\cr the English-speaking world 

(2) Those clubs which have hut occasional or periodic meetings 
and often possess no club-house, but exist primarilv for romt 
specific object Such arc the many purely athletic sjxirts inil 
pastimes clubs, the Jockey flub, the Alpine, ches^ vacht and 
motor clubs Then tlierc are literary clubs, musu il and art 
clubs, publishing clubs , and the name of “ club ” has been 
annexed by a large group of assocntions which fall between the 
club proper and mere friendly societies, of a purely periodic 
xnd temporary nature, such as slate, goose and Christmas clubs, 
which are not rccjuirecl to be registered under the Friendly 
Societies \ct 

Ihus it is seen that the modem club has little in common 
with Its prototypes m the* iStli centun Of those which survive 
m T ondon the following may be mentioned White s, originally 
established in 1698 as White’s Chocolate House, became the 
hcadciuarters of the Tory party, but is to-dav no longer political 
Brooks’s (1764), origin ilK the resort of the VV'higs, is no longer 
strictly associated with liberalism Boodle’s (1762) had a 
trahtion of being the resort of eountrs gentlemen, and espec. illv 
of masters of foxhounds Arthur’s (lyfis) onginall)^ an offshoot 
of White’s, has always been purely sociil The ( oroa Tree 
(i74fr) also survives as a social resort Social clubs, without 
( lub-houses, arc represented bv the 1 iti laiy^ flub (“ The Club ) 
founded in 1764 bv Sir Joshua Revnolds md Dr Johnson, and 
such recent institutions as the Johnson ( lub, Ye ‘^ette of Odd 
Volumes (founded bv Bernrrd (^lariteh) and manv others 

The number of rcgularlv established clubs m I ondon is now 
upwards of a hundred Of these the more imjMirtant, with the 
dates of their establishment, are Amiv and Naw (iS"??), 
\thenieum (1824), founded bv Sir alter Scott and Thomas 
Moore “ for the association of individuals known for their 
scientific or literary attxmments, artist' of eminence in am 
( lass of the fine arts, and noblemen and gentlemen distinguished 
is liberal patrons of sc lence, literature or the arts ” Bachelors’ 
(1881), Carlton (1S32), the chief Conservative club, Citv 
( arlion (1868), Conservative (1840), Constitutional (1883) 
Devonshire (1871^), Fast India Unit^ Service (1849) , Garrick 
(iSy), “for the general patronage of the drama, for bringing 
together the supporters of the drama, and for the formation of 
a theatrical library with works on costume ” Guards (1813), 
Junior \thenaeum (1864), Junior C-arlton (1864) Marlborough 
(1869), National Liberal (1882), Onental (1824), Oxford 
and Cambridge (1830), Reform (1837), formerly the Liberal 
headquarters, Savage (18157) , St James’s (18157), diplomatic , 
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Travellers’ (1819), for which a candidate must have “ travelled 
out of the British Islands to a distance of at least 500 m from 
London m a direct line ” , Turf (1868) , Union (1822) , United 
Seivice (1815) , Wellington (18815) , Wmdham (1828) Almost 
every interest, rank and profession has its club Idius there is a 
Press Club a Fly-Fishers’ Club, i Gun Club, an Authors’, a 
Farmers , a I awyers’ (the Eldon) and a Bath Club Of the 
purely women’s clubs the most important are the Alexandra 
(1884), the hmpress (1897), Lyceum (1904) and Ladies’ Armv 
andNavV (1904), while the 'Mbtmarle and the Sesame have a 
leading pi ice among dubs for men and women Of nolitical 
clubs having no club house, the liest -known art the ( obden 
(Free Trade, 1866) , the Fightv (I iberal, 1880) and the I rited 
(Unionist, 1886) There are clubs m all important provinciil 
towns, and at Edinburgh the New Club (1787), and in Dublin 
the Kildare Street (1790), rival those of Lonelon 

I he mode of election of members vane*- In some clubs 
the committee alone hive thejiower of choosing niw members 
In others the elcrtinn is hy ballot of the whole club, one black 
ball m ten ordinanlv exi hiding In the Athenaeum, whilst the 
pnnciple of election bv ballot of the whole club obtains, the duty 
IS also cast upon the committee of annually selecting nine 
members who arc to be “ of distingiushcd eminence in science, 
literature or the irts, or for public services, ’ and the rule makes 
stringent provision for the conduct of these elections On the 
committee of the sime club is likewise conferred power to ilect 
without ballot princes of the blood roval, cabinet mmislers, 
bishops, the speaker of tlie House of Commons, judges, &c 
Ihe affairs of clubs are mmaged bv committees constituted 
of the trustees, who are usuallv pirmanent members, and of 
ordinanlv twenty -four other members, chosen by the club at 
large, onc-third of whom go out of office annually Hiese 
committees have plenan powers to dial with the affairs of the 
club conmnUed to their eh irge, assembling weeklv to transact 
current business and u’dit the accounts Once a v ear a meeting 
of the whole club is held, bt fore which a report is laid, and anv 
iction taken thereupon which nnv be necess irv (8cc ] 
Werthcimci, T/ic / me relating to Clubs, 1Q03 , and Sir L Carson 
on Club luv, m vol 111 of Tlu T au s of ruqlaud, 1909 ) 

Previous to 1902 clubs in England hid not comi within tlic 
purview of the licensing system The Licensing \et of 1902, 
however, remediid that defect and although it was pisstil 
principally to check the abuse of “ clubs ” being formed solclv 
to sell intoxicating liquors free from the restru lions of the 
licensing icts, it ^pplud to all duh^ in England and Wales, of 
whatever kind, from the humblest to the most exalted Pall 
Mall club The act required the registration of even club 
which occupied anv premises h ibitinlly used for the purposes 
of i club and in which intoxuating liquor w is supplied lo 
members or their guests The sccretan of evtn ilub w is 
required to furnish to the clerk to thi justices of the jii ttv 
sessional division a return giving (a) the name and objuts of 
the club , (b) the address of the club , (r) the name of the 
secretary (/) the number of members , (i) the rules of the 
club rtlitmg to (i ) the election of mcml'iers ind the admission 
of tcmoorirv and honorin members ind of guests, (11) the 
tcims of subscription and entrance fee, if anv , (111 ) the cessition 
of membership , (n ) the hours of opening md closing ind 
(\ ) the mode of altering the rules Iht s irae { articulars must 
be funiishcd by* a seen tan before the opening of a new club 
Ihc act imposed heavy penalties for supplving and keeping 
liquor m an unregistered club The act gave power to a court 
of summan* jurisdiction to strike a club off the register on 
complaint m writing bv am person on anv of various grounds, 
eg if its members numbered less than twc-jitv -fiv c if there 
was frequent drunkenness on the premises if persons were 
habituilly admitted as members without fortv -eight hours’ 
interval between nomination and admission if the supph 
of liquor w*as not under the control of the members or the com- 
mittee, &c The Licensing (Scotland) Act 1903 made Scottish 
dubs liable to registration m a similar manner 

In no other countrv did club-life attain such an earlv perfection 
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as in England The earliest clubs on the European continent 
were of a political nature These in 1848 were repressed m 
Austria and Germany, and the modem clubs of Berlin and 
Vienna are mere replicas of their English prototypes In Prance, 
where the term cercle is most usual, the first was Le Club Politique 
(1782), and during the Revolution such associations proved 
important political forces (see Jacobins, Feuiliants, Cordf- 
iiERs) Of the modern purely social clubs in Pans the most 
notable are The Jockey Club (18-5^) and the Cercle de la Rue 
Royale 

In the United States clubs were first established after the 
War of Independence One of the first in date was the Hoboken 
Turtle Club (1797), which still survives Of the modern clubs 
in New \ ork the Union (1836) is the earliest, and other important 
ones are the Century (1847), Union League (186^), University 
(1865), Knickerbocker (1871), Lotus (1870), Manhattan ( 1865), and 
Metropohten (1891) But club-hfe in American cities has grown 
to enormous proportions , the number of excellent clubs is now 
legion, and their hospitality has become proverbial The < hief 
clubs m each city are referred to in the topographical articles 

Waltei Arnold, Ltfe and Death of the Sublime Society of heef<iteaks 
(1871) John Aubrey, Letters of I minent Petsons (2 vols ) C Marsh, 
Clubs of London, u tth 4 necdotes of their Members, Sketches of Character 
and Comet sation (2 vols, 1832) Vo/ci and Queries, 3rd series, 
vols I 0, lo W II I’ynt, 11 me and Walnuts (2 vols , 1823) , 
Admiral Smyth, Sketch of the bse and Progress of the Royal Society 
Club (18O0) , John fimbs, Club Life of / ondon, with Anecdotes of 
Clubs, Coffee Houses and Taierns (2 vols, i86b), and History of 
C tubs and Club life (1872) Th W ilkcr. The Original, hfth edition, 
by W A (riiy (1875) The Secret History of Clubs of all Descriptions 
by Ived Ward (1700) Complete and Humourous Account of all the 
Remarkable Clubs and Societies in the Cities of I ondon and U estminster, 
by Ned Ward (7th edition, 175b) The London Clubs their Anec- 
dotes, Histoti, Private Rules and Rc< ulatums {121110 1853) Rev \ 
Hume, learned Socictus and Priding Clubs (1847) J ‘Strang, 
Clasgow and Its Clubs A F I each, C/»i> Crises (1870) Col 

G j Ivey, Clubs of the World (1880) J Wtrthiimcr, Law relating 
to Clubs (1885) I Eagan, The Reform Club (1887) T G Vaugh, 
Members of the 4 thenaeum Club (piivatcly printed 1888) 

CLUB-FOOT (talipes), the name given to deformities of the 
foot, some of which are congenital, others acquired — the latter 
being chiefly due to infantile paralysis Talipes equinus is that 
form in which the heel docs not touch the ground, the child 
resting on the toes In taltpa varus the foot is turned inwards 
and shortened, the inner edge of the foot is raised, and the 
child walks on the outer edge These two conditions are often 
combined, the heel being drawn up and the foot twisted inward, 
the name given to the twofold deformity is laltpes equino-varus 
It IS the most usual congenital form In laltbes calcaneus the 
toes are pointed upwards and the foot rests on the heel I his 
is always an acquired (paralytic) deformity 

The treatment of congenital club-foot, which is almost in- 
variably varus or equtno-varus, should be begun as soon as ever 
the abnormal condition of the foot is recognized The nurse 
should be shown how to twist and coax the foot into the improved 
position, and should so hold it m her hand many times a day 
And thus by daily, or, one might almost sav , hourly manipula- 
tions, much good may be accomplished without distress to the 
infant If after weeks or months of these measures insuffif lent 
progress has been made, the subcutaneous division of a tendon 
or two, or of some tendons and ligaments may be necessary, the 
foot being subsequcntlv fixed up m the improved position in 
plaster of Pans If these subcutaneous operations also prove 
disappointing, or if xftcr their apparently successful emplovment 
the foot constantly 1 elapses into the old position, a more radical 
procedure will be required Of the many procedures which 
have been adopted there is, probahlv, none equal to that of free 
transverse incision introduced by the late Dr A M Phelps of 
New York By this “ open method ” the surgeon sees exactly 
what structures are at fault and in need of division — skin, 
fasciae tendons, ligaments , eyervthmg in short, which pre- 
vented the easy rectification of the deformitv After the opera- 
tion, the foot is fixed, without anv strain, m an over-corrected 
position, between plaster of Pans splints By the adoption 
of this method the old instrument of torture known as “ Scarpa’s 


shoe ” has become obsolete, as have also some of those operations 
which effected improvement of the foot by the removal of 
portions of the bony arch Phelps’s operation removes the 
deformity by increasing the length of the concave border of the 
foot rather than by shortening the convex borders as in cuneiform 
osteotomy , it is a levelling up, not a levelling down 

Taltpts valgus is very rare as a congenital defect, but is common 
enough as a result of infantile paraly sis and as such is apt to he 
combined with the calcanean variety “ Flat-foot ” is some- 
times spoken of as spurious talipes valgus , it is due to the bony 
arches of the foot being called upon to support a weight beyond 
their power The giving way of the arches may be due to 
weakness of the muscles, tendons or ligaments — probably of all 
three It is often met with in feeble and flabby (hildren, and 
m nurses, waiters policemen and others whose feet grow tired 
from much standing Exercises on tip-toe, especially with a 
skipping rope, massage, rest and tonic treatment will give 
relief, and shoes or hoots may be supplied with the heel and sole 
thickened along the inner borders so that the weight may be 
received along the strong outer border of the foot When the 
flat-footed individual stands it should be upon the outer borders 
of his feet, or better still, when convenient, on tip-toe, as this 
posture strengthens those muscles of the leg which run into the 
sole of the foot and hold up the bony arches In certain extreme 
eases the surgeon wienches the splay feet into an inverted 
position and fixes them m plaster of Pans, tiking off the casing 
every day for the purpose of massage and exercises 
Flat-foot IS often associated with knock-knee in children 
and young adults who are the subject of rickets 

Morton's Disease — In some cases of flat-foot the life of the 
individual is made miserable by neuralgia at the root of the toes, 
which comes on after much standing or walking, the distress 
being so great that, almost regardless of proprietv, he is com- 
pelled to take off his boot The condition is known as Morton’s 
disease or meiaiarsalgta The pain is due to the nerves of the 
toes (which come from the sole of the foot) being pressed upon 
by the rounded ends of the long bones of the foot near the web of 
the toes It does not generally yield to palliative measures 
(though rest of the foot and a change to broad-toed, easy hoots 
may be helpful), and the onlv effectual remedy is resection of 
the head of one of the metatarsal bones, after which relief is 
complete and permanent 

For paralvtic club-foot, in which distressing corns have been 
developed over the unnatural prominences upon which the 
sufferer has been accustomed to walk, the adoption of the most 
promising conservative measures are usually disappointing, 
and relief and happiness may be obtainable only after the 
performance of Syme s amputation through the ankle-joint 
CLUE, or Clfw (O Eng clime), originally a ball of thread or 
wool, the thread of life, which, according to the fable, tht Fates 
spin for every man The ordinary figurative meaning, a piece 
of evidence leading to discoverv, or a sign pointing to the light 
track, IS derived from the story of Theseus, who was guided 
through the labyrinth by the ball of thread held by Aiiadne 
CLUENTIUS HABITUS, AULUS, of Larinum m bammum, the 
hero of a Roman cause celebre In 74 B c he accused his step- 
father Statius Albius Oppianicus of an attempt to poison him , 
had It been successful, the propertv of ( luentius would have 
fallen to his mother Sassia Oppianicus and two others were 
condemned, and some years later Oppianicus died m exile 
But the verdict was looked upon with suspicion, and it was 
known for a fact that one of the jurymen had received a large 
sum of money for distribution amongst his colleagues I he 
result was the degradation of Cluentius himself and several 
of the jurymen In 66, Sassia induced her stepson Oppianicus 
to charge Cluentius with having caused the elder Oppianicus 
to lie poisoned v/hile in exile On this occasion the defence was 
undertaken by Cicero in the extant speech Pro Cluenho In the 
end Cluentius was acquitted Cicero afterwards boasted openly 
that he had thrown dust in the eyes of the jury (Quintilian, 
Instil 11 17 21, who quotes this speech more than any other) 
His efforts are chiefly devoted to proving that the condemnation 
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of the elder Oppumcus was just and m no way the result of 
the jury having been bribed by Cluentius , only a small portion 
of the end of the speech deals with the specific charge It was 
generally believed that the verdict in the former trial was an 
unfair one , and this opinion was most prejudicial to (luentius 
But even if it could be shown that Cluentius had bribed the jury- 
men, this did not prove that he had poisoned Oppianicus, 
although It supplied a sufiicient reason for wishing to get him 
out of the way The speech delivered by Cicero on this occasion 
IS considered one of his best 

Editions of the speech by W Y Fausset (1887), W Ramsay 
(1883), see also H Neltlcship, /ec/Myes anti ZTisays (1885) 

CLUMP, a word common to Ttutome langu^iges, meaning 
a mass, lump, gioup or cluster of indefinite form, as a clump 
of grass or trees The word is used of a wooden and clumsy 
shoe, made out of one piece of wood, worn by (lerman peasants, 
and by transference is applied to the thick extra sole added to 
he ivy boots for rough wear Shoemakers speak of “ clumping ” 
a boot when it is mended by having a new sole fastened by nails 
and not sewn by hand to the old sole 

CLUNES, a borough of Talbot county, Victoria, Australia, 
97 J m by rail N W of Melbourne Pop (1901) 2426 It is the 
centre of an agricultural, pastoral and mining district, in which 
gold was first discovered m 1851 It lies in a healthy and 
picturesque situation at an elevation of 1081 ft An annual 
agricultural exhibition and large weekly cattle sales are held 
in the town 

CLUNY, or Clugny, a town of east central France, m the 
department of Saone-et-I oirc, on the left bank of the Grosne, 
14 m N W of Macon by road Pop (1906) 310^ The interest 
of the town lies in its specimens of medieval architecture, which 
include, besides its celebrated abbey, the Gothic church of 
Notrc-Dimc, the church of St Marcel with its beautiful Roman- 
esc^ue spire, portions of the ancient fortifications, and a numVier 
of pi( turesque houses belonging to the Romanesque, Gothic 
and Renaissance periods Ihe chief remams of the abbc) (see 
\nnrv) are the rums of the basilica of St Peter and the abbot’s 
palace The church was a Romanesque building, completed 
early in the 12th century, and until the erection of St Peter 
at Rome was the largest ecclesiastical building m Furopc 
It was in great part demolished under the First Empire, but 
the south transept, a high octagonal tower, the chapel of Bourbon 
(15th century), and the nuns of the apse still remain In 17^0 
the abbey buildings were largely rebuilt and now contain a 
technic il school Part of the site of the chunh is given up to 
the stabling of a government stud I he abbot’s palace, which 
belongs to the end of the 15th century, series as hotcl-de-ville, 
library and museum The town has quarries of limestone and 
building-stone, and manufactures pottcrv, leather and paper 

A mere village at the time when the abbey was founded (910), 
Cluny gradually increased m importance with the development 
of the religious fraternity, and in 1090 received a communal 
charter from the abbot St Hugh In 1471 the town was taken 
by the troops of I ouis XI In 1^29 the abbey was given “ m 
( ommendam ” to the family of Guise, four members of which 
held the office of abbot during the next hundred scars The 
town and abbev suffered during the Wars of Religion of the 
i6th century, and the abbey was closed in 1790 The residence 
erected in Pans at the end of the 15th century by the abbots 
Jean de Bourbon and Jacques d’Amboise, and known as the 
Hotel de ( luny (see House, Plate I , fig 6), is occupied by the 
du Sommerard collection, but the ( ollt'ge de (luny founded 
in 1269 by the abbot Yves dc Vergy, as a theological school for 
the order, is no longer in existence 

The Order of Cluntac Bmedtehnes — The Monastery of Cluny 
was founded in 910 by William I the Pious, count of Auvergne 
and duke of Guienno (Acjuitiine) The first abbot was Berno, 
who had under his rule two monasteries in the neighlxnirhocxl 
Before his death in 927 two or three more came under his control, 
so that he bequeathed to his successor the government of a 
little group of five or six houses, which became the nucleus of 
the order of Cluny Berno’s successor was Odo armed with 
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papal privileges he set to work to make Cluny the centre of a 
revival and reform among the monasteries of France , he also 
journeyed to Italy, and induced some of the great Benedictme 
houses, and among them St Benedict’s own monasteries of 
Subiaco and Monte (assino, to receive the reform and adopt 
the tluny manner of life Ihe process of extension, partly liy 
founding new houses, partb^ by iiuorpontmg old ones, went 
on under Odo’s successors, so that l)y the middle of the 12th 
century Cluny had become the centre and head of a great 
order embracing 314 rnonasteru s- the numliei 2000, sometimes 
given, IS an exaggeration — in all parts of Europe, in trance, 
Italy, the Empire, Lorraine, Spam, England, Scotland, Poland, 
and even m the Holy I and And the influence of ( luny extendc d 
far beyond the actual order many monasteries besides Monte 
Cassino and Subiaeo adopted its customs and manner of life 
without subjecting themselves to its sway , and of these, many 
in turn became the centres of reforms which extended Cluny 
ideas and influences over still wider circles 1 leury and Hirsau 
may be mentioned as conspiruous examples The gradual 
sUigcs m the growth of the ( luny sphere of influence is exhibited 
in a map |VI C ] m Heussi ancl Mulert s Handatlas zur Kinhcn- 
geschtchie, 1905 

When we turn to the inner life of ( luny , we find that the 
decrees of Aix-la-Chapelle, whieh summed up the Carolingian 
movement for reform (see Bfnedic tines), were taken as the 
basis of the observance I'leld work and manual labour were 
given up, and in compensation the tendency initiated by 
Benedict of Aniane, to prolong and multiply the church services 
far beyond the canonical office contemplated by St Benedict, 
was carried to still greater extremes, so that the services came 
to occupy nearly the whole day The lessons at the night office 
bccimc so lengthy that, eg, the Book of Genesis was read 
through m a week , and the daily psalmodv , between c inomtal 
office and extra clevotions, exceeded a hundred psalms (see 
Edm Bishop, Origin of the Primer, Farly f'nglish Text Soe , 
Original Series, No 109) 

If Its influence on the subsequent history of monastic and 
religious life and organization be c onsidered, the most noteworthy 
feature of the Cluny system was its external polity, which con- 
stituted it a veritable “ order ’ in the modem sense of the v\ord, 
the first that had existed since that of Pachomius (see AIox- 
As lie ism) All the houses that belonged, either by foundation 
or incorporation, to the Cluny system were absolutely subject 
to ( luny and its abbot, w’ho was “ general ’ in the same sense 
as the general of the Jesuits or Dominicans, the pi ictically 
absolute ruler of the whole system I he supc riors of all the 
subject houses (usually priors, not abbots) were his nominees , 
every member of the order was professed by his permission, 
and had to pass some of the early years of his monastic life 
at Cluny itself, the abbot of Cluny had entire control over 
every one of the monks— some 10,000, it is said , it even t inie 
about that he had the practical appointment of his successor 
I'or a description and criticism of the system, see F A Gasquet, 
Sketch of Monastic Coii<;titutional Hiitory, pp xxxii-xxxv (the 
Introduction to 2nd cd (iSgq) of the English trans of the 
Monks of the II est) , here it must sufiice to say that it is the very 
antithesis of the Bencdatini polity (see Bfnfdiciines) 

The greatness of (limy is really the greatness of its early 
abbots If the short reign of the unworthy Pontius be excepted, 
tluny was ruled during a period of about 2^0 years (910-1 157) 
bv a succession of seven great abbots, who combined those 
high cjualities of character, ibilitv and religion that were 
necessary for so commanding a position , they were Berno 
Odo, Aymard, Majolus (Maieul), Odilo, Hugh Peter the \ ener- 
able Sprung from noble families of the neighlxiurhood , 
educated to the highest level of the culture of those times 
endowed with conspicuous ability and pnidcnce in the conduct 
of affairs , enjoying the consideration and confidence of popc> 
and sovereigns , employ ed again and again as papal legates and 
imperial ambassadors taking part m all great movements of 
ecclesiastical and temporal politics refusing the first sees m 
Western Christendom, the cardinalate, and the papacy itself 
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they ever remained true to their state as monks, without loss 
of piety or religion Four of them, indeed, Odo, Maieul, Odilo 
and Hugh, are venerated as saints 

In the movement associated with the name of Hildebrand 
the influence of Cluny was thrown strongly on the side of religious 
and ecclesiastical reform, as m the suppression of simony and 
the enforcing of clerical celibacy , but in the struggle between 
the Papacy and the F mpire the abbots of Cluny seem to have 
steered a middle course between Guelfs and Ghibelhnes, and to 
have exercised a moderating influence, St Hugh maintained 
relitions with Henry IV after his excommunication, and 
probably influenced him to go to Canossa Hildebrand himself, 
though probably not a monk of Cluny, was a monk of a Cluniac 
monastery m Rome , his successor, Urban II , was actually 
a Clunv monk, as was Paschal II It may safely be said that 
from the middle of the 10th century until the middle of the 
i2th, (_luny was the chief centre of religious influence throughout 
Western I'urope, and the abbot of Cluny, next to the pope, 
the most important and powerful ecclesiastic in the I atm 
Church 

F very thing at Cluny was on a scale worthy of so great a 
position The basilica, begun loSi) and dedicated was, 

until the building of the present St Peter’s, the largest chunh 
m Christendom, and was both in structure and ornamenta- 
tion of unparalleled magnificence 1 he monastic buildmgs were 
gig in tic 

During the abbacy of Peter the Venerable (1122-1157) it 
became clear that, after a Lipse of two (entunes, a renewal of 
the framework of the life and a revival of its spirit liad become 
necessary Accordingly he summoned a great chapter of the 
whole order whereat the priors and representatives of the 
subject houses attended in such numbeis that, along with the 
Cluny community, the assembly consisted of 1200 monks 
This chapter drew up the 76 statutes associated with Peter’s 
name, regulating the whole range of claustral life, and solemnly 
promulgated is binding on the whole Cluniac obedience But 
these measures did not succeed m saving Cluny from a rapid 
decline that set in immediately after Peter's death The 
monarchical status of the abbot was gradually curtailed by 
the holding of general chapters at fixed periods and the appoint- 
ment of a board of dehnitors, elected by the chapter, as a per- 
manent council for the abbot Owing to these restrictions and 
still more to the fact that the later abbots were not of the same 
calibre as the early ones, their power and influence wajied, until 
m 1528 (if not m 1456) the alibey fell into “ commendam ” 
The rise of the Cistercians and the mendicant orders were 
contributory causes, and also the difficulties expenenced in 
keeping houses in other countries subject to a French supenor 
And so the great system gradually became a mere congr^ation 
of hrench houses Of the comm''ndatory abbots the most 
remarkable were Cardinals Richclicu and Mazann, who both 
initiated attempts to introduc e reforms into the Cluny congrega- 
tion, the former trying to amalgamate it with the reformed 
congregation of St Maur, but without effect Martene tells 
us that in the early years of the i8th century m the monastery 
of Baume, one of Berno’s original group of Cluny houses — indeed 
the parent house of Cluny itself— no one was admitted as a 
monk who had not sixteen quartermgs in his toat of arms 
A reform movement took root in the Cluny congregation, and 
during the last century of its existence the monks were divided 
into two groups, the Reformed and the Unreformed, living 
accoiding to different laws and rules, with different supieriors, 
and sometimes independent, and even nval, general chapters 
This most unhappy arrangement hopelessly impaired the 
vitality and work of the congregation, which was finally dissolved 
and suppressed m 1790, the church being deliberately destroyed 
Cluniac houses were introduced mto England under the 
Conqueror The first foundation was at Barnstaple , the second 
at I ewes by William de Warenne, in 1077, and it counted as 
one of the “ Five Daughters of Cluny ” In quick succession 
followed rhetford, Montacute Wenlock, Bermondsey, and in 
Scotland, Paisley, a number of lesser foundations wire made. 


and offshoots from the English houses, so that the English 
Cluniac dependencies m the 13th century amounted to 40 
It IS said tliat m the reign of Edward III tliey transmitted 
to Cluny annually the sum of £2000, equivalent to £60,000 of 
our money Such a dram on the country was natur^ly looked 
on with disfavour, especially during the French wars , and so 
It came about that as “ alien priories ” they were frequently 
sequestered by the crown As the communities came to be 
composed more and more of English subjects, they tended to 
grow impatient of their subjection to a foreign house, and began 
to petition parliament to be naturalized and to become denuen 
In 1351 Lewes was actually naturalized, but a century later 
the prior of Lewes appears still as the abbot of Cluny’s vicar 
in England Though the bonds with Clun> seem to have been 
much relaxed if not wholly broken, the ( luniac houses continued 
as a separate group up to the dissolution, never taking part in 
the chapters of the Fnglisli Benedictines At the end there 
were eight greater and nearly thirty lesser Cluniac houses for 
list see Table m F A Gasquet s Lnghsh Monastic Life , and 
Catholic Dictionarw art “ Cluny ” 

The history of Cluny up to the death of Peter the Vt nerable may 
be extracted out of Mabillon s Annale’i by means of the IntUx thi 
story IS told m llclyot, //» s/ ties ordres religten\ (1702), v cc 18, u) 
Abridged accounts, with riferencis to the most recent literature, 
may be found m Max Hiimbucher, Ordtn und hongregatwnen (i8y6), 

1 § 20 Herzog Hauck, Rcalencvkhpadie (cd 3), art Cluni ' 
(Grutzmachci) and Witzer und Wcltc, hiu hetileAtkon (cd 2), ait 
“Clugny (Hefclc) f he hist modem monograph is by E Sackur, 
Die Clumacenser In Engbsh i good iccount is gn<n 

III Maitland, Dark Ages, win xwi , tlic Introduction to G T 
Ducketts Charters and Recotds of Chon (1890) contains, besides 
gtntral information, a description of the church and the buildings, 
and a list of the chief Cluniac houses m ill countries The story of 
the English houses is briefly sketched m the second chapter ot E A 
Gasquet s Henry I III and the English Monasteries (the larger ed , 
1886) (E C B) 

CLUSERET, GUSTAVE PAUL (1823-1900), trench soldier 
and politician, was horn at Pans He was an officer in the 
garde mobile during the revolution of 1848 He took part 111 
several expeditions m Algeria, joined Garibaldi’s volunteers 
in i860, and in 1861 resigned his commission to take part in 
the Civil War in America He served under Fremont and 
McClellan, and rose to the rank of general Then, joining a 
band of Irish adventurers, he went secretly to Ireland, and 
participated in the tenian insurrection (1866-67) escaped 
arrest on tlic coll ipse of the movement, but was condemned to 
death m his absence On his return to h ranee he proclaimed 
himself a Socialist, opposed milituism, and became a member 
of the Association Internationale des travatlleurs, a cosmopolitan 
Socialist organization, known as the “ Internationale ” On the 
proclamation of the Third Republic in 1871 he set to work to 
organize the social revolution, first at Lyons and afterwards at 
Marseilles Ills energy, his oratoncal gifts, and his military 
experience gave him great influence among the working classes 
On the news of the communist rising of the 18th of March 1871 
he hastened to Pans, and on the i6th of April was elected a 
member of the commune Disagreements with the other com- 
munist leaders led to his arrest on the ist of May, on a false 
charge of betraying the cause On the 24th of the same month 
the occupation of Pans by the Versailles troops restored him to 
libeity, and he succeedid in escaping from France He did not 
return to the country till 1884 In i888 and 1889 he was returned 
as a deputy to the chamber by Toulon He died in tqoo 
Cluseret published his Memoir es (of the Commune) at Pins 
in 1887-1888 

CLUSIUM (mod Chinsi, qv), an ancient town of Itily, one 
of the twelve cities of htruria, situated on an isolated hill at 
the S end of the valley of the Clams (Chma) It was according 
to Roman tradition one of the oldest cities of Etruria and indeed 
of all Italy, and, if Camars (the original name of the town, 
according to I ivy) is rightly connected with the Camertes 
Umbn, its foundation would go back to prc'-Etruscan times 
It first appears, m Roman history at the end of the 7th century 
B c , when it joined the other Ftruscan towns against Tarquinius 
Pnscus, and at the end of the 6th century b c it placed itself, 
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under its king Lars Porsena, at the head of the attempt to 
re-establish the Tarquins m Rome At the time of the mvasion 
of the Gauls m 391 b c , on the other hand, Clusmm was on 
friendly terms with Rome , indeed, it was the action of the 
Roman envoys who had come to intercede for the people of 
Clusium with the Gauls, and then, contrary to international law, 
took part in the Ixattle which followed, which determined the 
Gauls to march on Rome Near Clusium too, according to Livy 
(according to Polybius 11 19 5, cV T(j Ka/xepriwi/ x^PV-> * ^ 
Umbria near Camerinum), a battle occurred in 296 n c between 
the Gauls and Samnites combined, and the Romans , a little 
later the united forces of Clusium and Perusia were defeated 
by the Romans The jirccise period at which Clusium came under 
Roman supremacy is, however, uncertain, though this must 
have happened before 225 b c , when the (lauls advanced as far 
as Clusium In 205 b c in the Second Punic War we hear that 
they promised ship timber and corn to Scipio Ihe Via Cassia, 
constnicted after 187 b c , pa-.s{d just below the town In the 
first civil war, Papirius farbo toox up his position here, and 
two battles occurred in the neighbourhood Sulla appears to 
have increased the number of colonists, and a statue was certainl> 
erected in his honour here In imperial times we hear little 
of It, though Its grain and grapes were famous Chnstianity 
found Its way into C lusium as early as the 3rd century, and tlie 
tombstone of a bishop of a d 322 exists In a u 540 it is named 
as a strong place to which Vitigcs sent a garrison of a thousand 
men 

Of pre-Roman or Roman buildings in the town itself there 
are few remains, except for some fragments of the Etruscan 
town walls composed of rather small rectangular blocks of 
travertine, built into the medieval fortifications Under it, 
however, extends in elaborate system of rock -cut passages, 
probably drains ihe chief interest of the place lies in its 
extensive necropolis, which surrounds the city on all sides 
Ihe earliest tombs {tombe a pozzo, shaft tombs) are previous 
to the beginning of Greek importation Of tombe a fosso there 
are none, and the next stage is marked by the so-called totttbe 
a ziro, in which the cinerarv urn (often with a human head) 
IS placed in a 1 irge day jar {ztro, Lat doltum) These belong 
to the 7th century b c , and are followetl by the tombe a camtra, 
m which the tomb is a chamber hewn in the rock, and which 
cmn be traced Imck to the beginning of tlie 6tli century b c 
From one of the earliest of these came the famous Fran9ois 
vase , another is the tomb of Poggio Renzo, or della Scimmia 
(the monkey), with several chambers decorated with archaic 
paintings The most remarkable group of tombs is, however, 
that of Poggio Gaiella, 3 m to the N , where the hill is honey - 
combed with chambers in three storeys (now, however, much 
ruined and inaccessible), partly connected by a svstem of 
passages, and supported at the base by a stone wall whidi forms 
a circle and not a square— -a fact which renders impossible 
its identification with the tomb of Porsena, the description of 
which Pliny (Hist Nat xxxvi 91) has copied from Varro 
Other noteworthy tombs are those of the Granduca, with a 
single subterranean chamber c irefully constructed in travertine, 
and containing eight sarcophagi of the same material , ol 
Vigna Grande, very similar to this , of Colic Casueeini (the 
ancient stone door of which is still in working order), with two 
chambers, containing paintings representing funeral ntes , 
of Poggio Moro and Valdacqua, m the former of which the 
paintings are almost destroyed, while the latter is now inaccessible 

A conception of the sue of the whole necropolis may be 
gathered from the fact that nearly three thousand Etruscan 
inscriptions have come to light from Clusium and its district 
alone, while the part of Etruria north of it as far xs the Arno 
has produced barely five hundred Among the later tombs 
bilingual inscriptions are by no means rare, and both Etruscan 
and Latin inscriptions are often found in the same cemeteries, 
showing that th. use of the Etruscan language only died out 
gradually A large number of the inscriptions are punted 
upon the tiles which closed the niches containing the cinerary 
urn? Ihe urns themselves arc small, often of terra-cotta, 
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originally painted, though the majority of them have lost their 
colour, and rectangular m shape Ihis style of burial seems 
peculiar to a district which L Bormann (Corp I user Lat xi , 
Berlin, 1887, p 373) defines as a triangle formed by the (lams 
(with the loikes of Chiusi and Monte pule lano, both small, shallow 
and fever-brecding), on the E , the villages of Cetona, Sartcano, 
Castelluccio and Monlicchiello on the W , and Montepulciano 
and Acquaviva on the N In Roman times the territory of 
Clusmm seems to have extended as far is I^kc Trasmicnc 
The local museum contains a valuable and important collection 
of objects from the necropolis, including some specially fine 
bufchero, sepulchral urns of travertine, alaluster and terra-cotta, 
painted vases, stone cippi with reliefs, bic 

Two Christian catacombs hav e been found near ( lusium, one 
m the hill of S Caterma near the r ulway station the inscriptions 
of which seem to go bick to the 3rd century another i m to the 
E m a hill on which a church and monasterv of S Mustiola 
stood, which goes back to the 4lh century, including among its 
mseriptions one bearing the date a u 303, and the tomlxstone 
of L Petromus Dexter, bishop of Clusium, who died m \ i> 7,22 
The total number of inscriptions known in (lusium is nearly 
3000 htruscan {Corp Inscr Etrusc , Berlin, 475-3306) and 500 
Latin (Car/> Inscr Lat xi 2090 2593) To the \V and N W 
of Chiusi — ^at (etona, barteano, Chianc lano and Montepulciano — 
Etruscan cemeteries have been discovered, the objects from 
them formed, in the latter half of the 19th century, interesting 
local collections described bv Dennis, which have since mostly 
passed to larger museums or lietn dispersed 
I SecG Dennis, ■> anif tV L/m<i ta (Lon Jon, 188^), n 290 

seq L tiiometti, (>utda di Chtust (Poe:i,ibonsi, 1 ^4) (1 \s ) 

CLUWER (Cll'ver, ( llvier, (lem-kiis), PHILIP (1580- 
1623), German geographer and historian, was born at Danzig 
m 15S0 After travelling in (icrmany and Poland (where lie 
learnt Polish), he Ixgan the study of law at Leiden, but he soon 
turned his attention to history and geography, which were 
then taught there bv Joseph Sc digcr \fter campaigning in 
Bohemia and Hungary, suffering imjirisonment, and travelling 
in England, Scotland and h ranee, he finally settled in Holland 
where (after i6i6) he received a regular pension from I eidtn 
Academy In 1611 he began to publish his works He died at 
Leiden in 1623 His principal writmgs are Gi) mania Antiquu 
(1616), Stctliac Aniiqiiae hbrt duo, Sard'ma ei Corsica Antiqua 
(1619), and the posthumous Italia Antiqua (1624) and Intro- 
duetto in L nwersam Geographiam (1629) 

CLYDE, COUN CAMPBELL, Baron (1792 1863), British 
soldier, was bom at Glasgow on the 20th of (October 1792 He 
received his education at the Glasgow high school, and when 
only sixteen vears of age obtained an ensigney m the 9th foot, 
through the influence of (olonel Cxmpbell, his mateinal uncle 
Ihe youthful officer had an early opportunili of engaging in 
active sen ice He fought under bir \rthur \\ ellcsley at \ imier i, 
took part m the retreat of Sir John Moore, and was present 
at the battle of ( orunna He shared m all the fighting of the 
Penuxsulir campaigns, and was severclv wounded while leadmg 
a storming-party at the attack on San SeUistian He was agxin 
wounded at the passage of the Bidassoa, and compelled to return 
to England, when his cxxnspicuous gallantry was rew xrdecl b\ 
promotion without purchise Campliell held a command in the 
American expedition of 1S14, and xfter the pent of the following 
year he devoted himself to stuclving the theoretical liraiuhcs 
of his profession In 1823 he quelled the n^ro insurrection 
m Demerara, and two years later obtained his maiontv by 
purchase In 1832 he btexme lieutenant colonel of the 98th 
foot, and with that regiment rendered distinguished service 
m the Chmese \\ xr of 1842 (cunpbell was next emplovid in 
the bikh War of 1848-49, under Lord Gough At Chilhanw xlla, 
where he was wounded, and it the decisive Mttoiv of Gujrat, 
his skill and valour largelv contributed to the success of the 
Bntisharms and his “ stexdy coolness and military precision ’ 
were highly piaistd m official despatches He w xs made a 
KGB in 1849, and specixllv named in the thanks of parhxnxcnt 
After rendering imporLxnt services in In<ha Sir ( ohn ( omphdl 
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returned home in 1853 Next year the Crimean War broke out, 
and he accepted the command of the Highland brigade, which 
formed part of the duke of Cambridge’s division The brigade 
and Its leader distinguished themselves very greatly at the Alma , 
and with his “ thin red line ” of Highlanders he repulsed the 
Russian attack on Balaklava At the close of the war Sir Cohn 
was promoted to bt knight grand cross of the Bath, and elected 
honorary D C L of Oxford His military services, however, 
had as yet met with tardy recognition , but, when the crisis 
came, his true woith was appreciated The outbreak of the 
Indian Mutiny {qv) called for a general of tried experience , 
and on the nth of July 1857 the command was offered to him 
by Lord Pxlmcrston On being asked when he would be ready 
to set out, the veteran replied, “ Within twenty-four hours ” 
He was as good as his word , he left England the next evening, 
and reached Calcutta on the 13th of August After spending 
upwards of two months in the capital to organize his resounts, 
he started for the front on the 27 th of October, ind on the 17th of 
November relieved Lucknow for the second time Sir Cohn, 
however, considered Lucknow a false position, and once more 
abandoned it to the rebels, retaking it in March 1858 He 
continued m charge of the operations m Oudh until the embers 
of the revolt had died away For these services he was raised 
to the peerage, in 1858, as lord Clyde, and, returning to 
England in the next yetr, he received the thanks of both Houses 
of Parliament and a pension of £2000 a year He died on the 
14th of August 1863 

1 hough not a great general, and Ucking in the dash which 
won England so many victories in Indu, lord Clyde was at 
once a brave soldier and a careful and prudent leader The 
soldiers whom he led were devotedly attached to him , and his 
courteous demeanour and manly independence of character 
won him unvarvmg respect 

S(e Sir Owen 1 udor Bunic, Cl\de and Strathnaini ( ‘ Rukrs of 
Inch i sc ncs, i8<)i) ind L ShadwHl, Life of Cohn Campbell, I ord 
Clyde (1881) 

CLYDE (Welsh, Clwvd, ‘ fir heard, “strong,” the Glotta 
of Tacitus), the principal river of Lanarkshire, Scotland It is 
also the name of the estuary which forms the largest and finest 
firth on the west covst 

I Thi River — Dacr Water, rising in Cana Hill (2190 ft) 
on the borders of T anarkshire and Dumfriesshire, after a course 
of loV m , and Potrail Water, rising 3 m farther W m the same 
hilly country (1928 ft ), after running N N E for 7 m , unite 
3I m S of Flvanfoot to form the Clvde, of which they are the 
prmcipil headstreams, though many mountain burns m these 
upland regions are also contributory The old rhyme that 
“ \nnan, Tweed and ( lydc, rise a’ out o’ ac hillside ” is not true, 
for little Clyde Burn here referred to, rising m Clyde Law 
(2190 ft ), IS only an affluent and not a parent stream From the 
junction of the Daer and Potrail the river pursues a direction 
miinly northwards for several milts, winding eastwards around 
Tinto Hill, somewhat north-wcstcrlv to near Carstairs, where 
It follows a serpentine course westwards and then southwards 
I'rom Harperfield, a point about 4 m above Lanark, it assumes 
a north-westerly direction, which, roughly, it maintains for the 
rest of Its course as a river, which is generally held to end at 
Dumbarton, where it merges m the Firth Its principal tribu- 
taries on the right are the Medwin (16 m long), entering near 
Carnwath, the Mouse (15 m ), joining it at I anark, the South 
Calder (16 m ) above Bothwell, the North Caldcr (12 m ) below 
Uddingston, the Kelvin (21 m )at (jlasgow, and the Leven (7 m) 
at Dumbarton The chief left-hand affluents are the Elvan 
(8 m ), entering at Tlvanfoot, the Duneaton (19 m ), joining a 
few miles above Roberton, the (larf (6J m ) below l^mington, 
the Douglas (20 m ) above Bonmngton, the Nethan (12 m ) 
at Crossford, the Avon (28 m ) at Hamilton, the Rotten Calder 
(10 m ) near Newton, and the Cart (i m ), formed by the junction 
of the Black Cart (9 m) and the White Cart (19 m ), below 
Renfrew 

The total length of the Clvde from the head of the Daer to 
Dumbarton is to 6 m , and it drums an area estimated at 1481 


sq m It IS thus the third longest river in Scotland (being 
exceeded by the Spey and lay), but in respect of the industries 
on its lower banks, and its sea-borne commerce, it is one of the 
most important rivers in the world Near Lanark it is broken 
by the celebrated Falls, four in number, which are all fountl 
within a distance of 3I m Bonmngton Linn, the most graceful, 
2 m above Lanark, is divided into two parts by a mass of tiee- 
clad rocks in mid-stream, and has a height of 30 ft From this 
spot the riv^er runs for half a mile through a rugged, red sand- 
stone gorge till It reaches Corra Linn, the grandest of the Falls, 
where in three leaps, giving it the aspect of a splendid cascade. 
It makes a descent of 84 ft , which, however, it accomplishes 
during flood at a single bound Almost J m below Corra Linn, 
Dundaff lann is reached, a fall of only 10 ft Farther down, 
if m below Lanark, at Stonebyres Linn, reproducing the 
characteristic features of Corra Linn, the river descends m 
ordinary water in three leaps, and in flood in one bold drop of 80 
ft Within this space of 3^ m the river effects a total fall of 
230 ft , or 61 i ft in the mile From Stonebyres Linn to the sea 
the fall is practically 4 ft in every mile The chief villages and 
towns on or close to the river between its source and Cdasgow 
are ( rawford, Lammgton, New Lanark, Lanark, Hamilton, 
Bothwell, Blantyre and Uddingston At Bowling (pop 1018) — 
the point of transhipment for the Forth and Clyde Canal — the 
river widens decidedly, the fairway being indicated by a stone 
wall continued seawards as far as Dumbarton Dunglass Point, 
near Bowling, is the western terminus of the wall of Antoninus, 
or (irim’s Dyke , and in the grounds of Dunglass ( astle, now a 
picturesque fragment, stands an olDelisk to Htnry Bell (1767- 
1830), the pioneer of steam navigation in Europe 

As far down as the falls the Clyde remains a pure fishing stream, 
but from the point at which it begins to receive the varied tribute 
of industry, its water grows more and more contaminated, and 
at Glvsgow the work of pollution is completed Towards the 
end of the i8th century the river was yet ford ible at the Broomie- 
law in the h( art of Glasgow, but since that period, by unexampled 
enterprise and unstinted expenditure of money, the stream has 
been converted into a waterway deep enough to allow lintrs and 
battleships to anchor in the harbour (sec CjI asoow) 

Clydesdale, as the valley of the upper CI> dc is called, begins 
in the district watered by headstreams of the river, the course 
of which in effect it follows as far as Bothwell, a distance of 50 m 
It IS renowned for its breed of cart-horses (specific illy known as 
Clydesdales), its orchards, fruit fields and market gardens, its 
coal and iron mines 

2 Tfie hirih — from Dumbarton, where the firth is commonlv 
considered to begin, to Ailsa Craig, where it ends, the fairway 
measures 64 m Its width varies from i m at Dumbarton to 
37 m from Girvan to the Mull of Kmtyre The depth vanes 
from a low-tide minimum of 22 ft in the navigable channel at 
Dumbarton to nearly 100 fathoms in the Sound of Bute and at 
other points The Cumbraes, Bute and Arran are the prini ijial 
islands in its waters The sea lochs all he on the Highland shore, 
and comprise Gare Loch, Loch Long, Loch Goil, Holy I och. 
Loch Struen, Loch Riddon and Loch Fyne The only rivers 
of any importance feeding the Firth are the Ayrshire streams, of 
which the chief are the Garnock, Irvine, Ayr, Doon and Girvan 
The tide ascends above Glasgow, where its f irther rise is barred 
by a weir The head-ports are Glasgow, Port Glasgow, Greenock, 
Ardrossan, Irvine, Troon, Ayr and ( ampl^eltown In addition 
to harbour lights, beacons on rocks, and hght-ships, there are 
lighthouses on Ailsa Craig, Sanda, Davaar, Pladda, Holy Isle, 
and Little Cumbrae, and at Tumberry Point, Cloch Point and 
Toward Point The health and holiday resorts on the lochs, 
islands and mainland coast are numerous 

CLYDEBANK, a police burgh of Dumbartonshire, Scotland, 
on the right bank of the ( lyde, 6 m from Glasgow Pop (1891) 
10,014, (1901)21,591 There are stations at Yoker, Clydebank, 
Killxiwie and Dalmuir, all comprised within the burgh since 
1886, served by both the North British and the Caledonian 
railways In 1875 the distnct was almost purely rural, but since 
that date flourishing industries have been planted in the different 
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parts At Clydebank are large shipbuilding yards and engineer- 
ing works , at Yoker there is some shipbuilding and a distillery , 
at Kilbowie the Singer Manufacturing Company have an immense 
factory, covering nearly 50 acres and giving employment to 
many thousands of operatives , at Dalmuir are the building 
and repairing yards of the ( lyde Navigation Trust The import- 
ant Rothesay Dock, under this trust, was opened by the prince 
and princess of Wales in April 1907 The munKipality owns 
a fine town hall and buildings Part of the parish extends 
across the Clyde into the shire of Renfrew 

CNIDUS (mod Tekir), an aioient city of Cana in Asia Minor, 
situated at the extremity of the long peninsula that forms the 
southern side of the Sinus Ceramicus or (lulf of Cos It was 
built partly on the mainland and partly on the Island of Inopion 
or Cape Krio, which anciently communicated with the continent 
by a causewav and bridge , and now by a narrow sandy isthmus 
By means of the causewav the channel between island and 
mainland was formed into two harbours, of which the larger, 
or southern, now known as Port Freano, was further enclosed 
by two strongly-built moles that arc still in good part entire 
The extreme length of the cit\ was little less than a mile, and the 
whole intramural area is still thickly strewn with architectural 
remains The walls, both insular and continental, can be traced 
throughout their whole circuit , and in many places, espec lall) 
round the acropolis, at the N E corner of the city, the> are 
remarkably perfect Our knowledge of the site is largelj due 
to the mission of the Dilettanti bocicU in 1812, and the excava- 
tions executed by C 1 Newton in i857-i8<58, but of recent 
years it has become a frequent calling station of touring steamers, 
which can still he safely m the southern harbour The agora, 
the theatre, an odeum, a temple of Dionvsus, a temple of the 
Muses, a temple of Aphrodite and a great number of minor 
buildings haye been identified, and the general plan of the city 
has been very clcarh, made out Ihe most famous statue In 
the elder Praxiteles, the Aphrodite, was made for tnidus It 
has perished, but late copies exist, of which the most faithful 
IS in the Vatican gallery In a temple-enclosure ( 1 Newton 

discovered a fine seated statue of Demeter, which now adorns 
the British Museum , and about 3 m south-east of the citv he 
came upon the rums of a splendid tomb, and a colossal figure 
of a lion carved out of one block of Pentelic marble, 10 ft in 
length and 6 in height, wha h has been supposerl to ( ommemorate 
the gnat naval victory of ( onon over the Lacedaemonians in 
394 n c Among the minor antiquities obtained from the citv 
Itself or the great necropolis to the eist, perhaps th( most 
interesting are the leaden Kardf^ecrfioi, or imprecationarv tablets, 
found m the temple of Demeter, and copied in facsimile in the 
appendix to the second volume of Newton’s work Peasants 
still find numerous antiquities, and the site would certainly 
repav more thorough excav^alion 

Cnidus was a city of high antiquity and probably of I^ced le- 
monian colonization Along with Halicarnassus and Cos, and 
the Rhodian citus of Lindus, Camirus and lalysus it formed 
the Dorian Hexapolis, which held its confederate assemblies 
on the Tnopian he ulland, and there celebrated games m honour 
of Apollo, Poseidon and the nymphs The city was at first 
governed by an oligarthic senate, composed of sixty members, 
known as a/xi'jy/ioi'ts, and presided over b\ a magistrate called 
an ai)€u-Trjp , but, though it is proved by inscriptions that the 
old names continued to a very late period, the constitution 
underwent a popular transformation The situation of the city’’ 
was fav ourable for commerce, and the Cnidians acquired consider- 
able wealth, and were able to colonize the island of Lipara, and 
founded the citv of Corcyra Nigra in the Adriatic Ihey ulti- 
mately submitted to Cyrus, and from the battle of Eur\medon 
to the latter part of the Peloponnesian War they were subject 
to Athens In 394 n c Conon fought off the port the battle 
which destroyed Spartan hegemony The Romans easily 
obtained their allegiance, and rewarded them for help given 
against Antiochus % leaving them the freedom of their city 
During the Byzantine period there must still have been a con- 
siderable population , for the rums contain a large number of 
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buildings belonging to the Byzantine style, and Christian 
sepulchres are common in the neighbourhood Eudoxus, the 
astronomer, Ctesias, the writer on Persian history, and Sostratus, 
the builder of the celebrated Pharos at Alexandnx, arc the most 
remarkable of the Cmdians mentioned m historv 

SeeC T Newton and R 1’ Uulkn, //;?/ of Ditcoieries at Haluar 
nasstts, Cmdus, (1863) 

CNOSSUS, Knossos, or Gnossis, an ancunt citv of Crete, 
on the left bank of the C leratus, a small stream which falls into 
the sea on the north side of the island The city was situated 
about 3 m from the coast, and, according to the old tr editions, 
was founded by Minos, king of C rete 1 he localitv was a^soe lated 
with a number of the most interesting legends of Greek my thologv 
particularly with those which related to Jupiter, who was said 
to have been born, to have been married, and to have been 
buried in the vicinity Cnossus was also assigned as the site 
of the labyrinth m which the Minotaur was confined The 
truth behind these legends has been revcalecl in recent vears bv 
the excavations of Dr Ev ans As the historical city w as peopled 
by Dorians, the manners, customs and political institutions 
of its inhabitants were all Dorian Along with Gortvna and 
Cydonia, it held for many years the supremacy over the whole 
of Crete , and it always took a prominent part in the c ivil wars 
which from time to time desolated the island When the rest 
of Crete fell under the Roman dominion, Cnossus shared the 
same fate, and became a Roman colony Aenesidemus, the 
sceptic philosopher, and Chersiphron, the architect of the 
temple of Diana at 1 phesus, were natives of Cnossus 

The Site — As the excavations at Cnossus are discussed at 
length in the artic le Crftf, it must suffice here briefly to enumer- 
ate the more important The chief building is the Great Palace 
the so-called “ House of Minos,” the excavation of which bv 
Arthur Evans dates from iqoo a number of rooms King round 
the central paved court, oriented north and south hive lictn 
identified, among them being the throne-room with some well- 
preserved wall paintings and a small bithroom attached, in the 
north-west quarter a larger bathroom and a shrine, and residential 
chambers in the south and cast The latter part of thi palace 
is composed of a number of private rooms and halls, and is 
cspecidly remarkable for its skilful drainage and water supplv 
systems 

In 1907 excavations on the south side of the palaic showed 
that the plan was still incomplete and a southern cryptoporticus, 
and outside it a large south-west building, probably an oflicial 
residence, wire discovtred Of special interest w is a huge 
circular cav'itv nder the southern porch into vvhith the sub- 
structures of the pdaie had been sank This i ivitv was hlled 
with rubbish, sherds, &1 , the latest of which was found to 
date as far bii k as the beginning of the Middle Mmoan age ind 
the later work of 1908 onlv proved (bv means of i small shift 
sunk through the debris) th it the rock floor vv is 52 ft below 
the surface The fir t attempt to rcuh the floor b\ i cutting 
in the hill-sidt proved abortive but the operations of 1910 led 
to a successful result Ihe cavitv piovcd to lx a great reservoir 
approached by a rock-eut staircase and of F irlv Minoan date 

In 1904 1903 i paved wav running due west from the middle 
of the palace was excavated and found to lead to another build- 
ing described as the “ Little Palace’ laigcK buried under in 
olive grove The first excavations shown! tint this building 
vv«as on the same general plan and belonged to the s imc period 
as the “ House of Minos ” though sonic wh it 1 iter in ai tual d ite 
(17th century bc) Large halls which had subsecjuentlv been 
broken up into smaller apartments were found, and among a 
great number of other artistic remains one seal-impression of 
special interest showing a one-masted ship carrv ing a thniough- 
bred horse — perhaps representing the first importation of horses 
into ( rete A remark ible shrine w ith fetish idols w as also dis- 
covered The sacred Double- ^xe symbol is prominent, as in 
the greater palace Bv the end of 1910 the excavation of this 
smaller palace was practically completed It was found to cov er 
an area of more than 9400 ft w ith i frontage of more th in 1 30 ft 
and had five stone stain ases One object of spec lal interest found 
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m the course of excavation is a black steatite vessel m the form 
of a bull’s head The modelling? is of a very high order, and the 
one eye which remains perfect is cut out of rock crystal, with 
the pupil and ins marked by colours applied to the lower face 
of the crystil 

The work of excavation in the palace has been complicated by 
the necessity of jiropping up \\ ills floors and stainases In some 
instances it has been found necessary to replace the ongmal 
wooden pillars by pillars of stone Again in the “ Queen’s 
Megaron ” in the east wing of the Great Palace it was found 
that the exposure of the remains to the violent extremes of 
Cretan weather must soon prove fatal to them It was therefore 
clecided to restore the columns and part of the wall, and to roof 
over the whole area 

T oi nant cxcavilions ste R M Biiiiows, Fhe Diuovenes tn 
Crete (1907) A Mosso Fhe Palaces of Crete {1907) I agrangt, 

I a Cit^ie anctenne (1008) Dr Ev ins's reports m The Times, Oct 51 
IQ05 July 15 IQ07, \ug 27, 1908, and 1909 (Intlcv), D Mackenzie, 
Cretan Palates 

COACH (through the hr cache, originally from the Mt^yar 
kocst, an adjective from the Hungarian place named Kocs, 
between Raib and Buda 1 e the sort of vehicle used there in 
the T5th century), a large kind of carriage for passengers (see 
< \rriaoe) As a gentral term it is used (as in “ coach-building”) 
forall carriages, and also m combmationwith qualifying attributes 
for particular forms (stage-coach, mail-coach, mourning-coach, 
hackne> -coach, &c ), but the typical (oadi in\ol\es four wheels, 
springs and a roof Ihc stage-coach, with scats outside and m, 
was a public c one eyance w hich was known m England from the 
16th century', and before railways the stage-coaches had regular 
routes (stages) all over the country , through their carr\ ing 
the mails (from 1784) the term “mail-coach” arose Similar 
vehicles were used in America and on the Fvropean continent 
The dtlt^ence, though not in\ariably with four horses, was the 
Continental analogue for public conveyance, with other minor 
varieties such as the Stellwa%en and Etlwagen 
Tlie driving of roaches with four horses was a task in which 
a considerable amount of skill was required,^ and English 
literature is full of the difficulties and humours of “ the road ” 
in old days \ form of sport thus arose for enterprising members 
of the nohililN and gentry , and after the introduction of railways 
made the mail-coach obsolete as a matter of necessity, the old 
sport of coaching for pleasure still survived, though only to a 
limited extent The Four-in-hand ( lub was startecl in England 
in 18156 and the ( oaching Club in 1870, as the successors of the 
old Bensington Driving Club (1807-1852), and hour-Horse 
Club (1808-1829) and in America the New York Coaching 
Club was founded in 1875 But coaching remains the sport of 
the wealthier classes, although in vanous parts of England 
(c g Eondon to Brighton, and m the Lake district), m America, 
and in Europe, public coaches still have their regular times and 
routes for those who enjoy this form of travel The earliest 
railway vehicles for pisstngers were mereh the road coaches 
of the period adapted to run on rails, and the expression “ coach- 
ing traffic ” is still used in I ngland to denote traffic earned in 
passengi r tr uns 

Of eo echos possessing a history the two best known in the 
United Kingdom are the king’s state coach, and that of the 
lord mayor of I ondon I he latter is the oUlest, having lieen 
built, or at least first used, for the procession of Sir Charles ^sgil, 
lord mayor elect, m November 1757 The body of this vehicle 
IS not supported bv springs, but hung on leather straps , and 
the whole structure is very richly loaded with ornamental 
carving, gilding and paint-work I he different panels and the 
doors contain various alkgoncal groups of figures representing 
suitable subjects, and heraldic devices painted in a spirited 
manner The royal stite coich, which is described as “the 
most superb carrnge ever built,” was designed by Sir William 
C him hers, the paintings on it were executed by Cipriani, and 

* Ihc idea of ‘ driving was responsible for the use of the term 
coach and coachinf' to mean a tutor or trainer, for examm 
at ons or athletic contests 
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the work was completed in 1 761 During the later part of Queen 
Victoria’s reign it was hardly ever seen, but on the accession 
of Edward VII the coach was once more put in order for 
use on state occasions The following is an official description 
of this famous coach — 

“ The whole of the carnage and txidy is nchly ornamented with 
laurel and carved work, beautifully gilt The U ngth, 24 ft width, 
8 ft 3 in height, 12 ft , length of pole, 12 ft 4 m weight, 4 toas 
Ihe carnage and bodv of the coach is composed as follows — Of four 
large tritons, w'ho support the body by four braces, covered with 
red morocco Itather, and ornamented with gilt buckles, thi two 
figures placed in front of the carnage bear the driver, and are repre 
sented m the action of drawing by c ibles extending round their 
shoulders, and the cranes and sounding shells to announce the 
approach of the monarch of the oce in and those at the back carry 
the imperial fasces, topped with tridents The dnver’s foot board is 
a large scallop shell, ornamented with bunches of reeds and other 
marine plants 1 he pole represents a bundle of lances , the splinter 
bar IS composed of a rich moulding, issuing from beneath a voluted 
shell, and each end tciminatmg m the head of a doljihm , and the 
w heels are imitated from those of the anen nt triumphal chai lot The 
body of the coach is composed of eight palm trees, which, branching 
out at the top, sustain the roof , and four angular trees are loaded 
with trophies allusive to the victories obtained by Great Britain 
duiing the late glorious war, supported by four lions heads On the 
centre of the roof stand three boys, lepresentmg the genii of England, 
Scotlanel and Ireland, supporting the imperial crown of Gre it Britain, 
and holding m their hancLs the sceptre, sword of state, and ensigns 
of knighthood , their bodies are adorned w ith festoons of laurel, 
which fall Irom thence towards the four corncis The panels and 
doors are painted with appropriate emblematical devices, and the 
linings are of scarlet vilvet richly embossed with national emblems ’ 

See the Badminton Driving, by the duke of Beaufort (1888) , 
Rogers s Manual of Driving (Philadelphia, 1900) and “ Nimrod’s ” 
Lssavs on the Road (1876) 

COAHUILA, a northern frontier state of Mexico, bounded 
N and N E by lexas, U S A , F by Nuevo Leon, S by ban 
Luis Potosi and Zacatecas, and W by Durango and Chihuahua 
Area, 63,569 sq m , pop (1895) 237,815, (1900) 296,938 
Its surface is a roughly broken plateau, traversed N W to S F 
by several ranges of mounbuns and sloping gently toward tl 3 
Rio Grande The only level tract of any si7e in the state is the 
Bolson de Mapimi, a great depression on the western side which 
was long considered barren and uninhabitable It is a region 
of lakes and morasses, of and plains and high temperatures, 
but experiments with irrigation toward the end of the 19th 
century were highly successful and considerable tracts have 
since Wn brought under cultivation In general the state is 
msufficienth watered, the rainfall being light and the rivers 
small The rivers flow eastward to the Rio Grande Ihe 
ilimate is hot and dry, and generally healthy Stock-raising 
was for a time the principal industry, but agriculture has been 
largely developed in several localities, among the chief products 
of which are cotton— Coahuiia is the principal cotton-producing 
stite in Mexico -Indian corn, wheat, beans, sugar and grapes 
Ihe Parras district in the southern part of the state has long been 
celebrated for its wines and brandies The mineral wealth of 
the state is very great, and the mining industries, largely operated 
with foreign capital, are important The mineral products 
include silver, lead, coal, cojijier and iron The mining opera- 
tions arc chiefly centred in the Sierra Mojada, Sierra Carmen, 
and in the Santa Rosa valkv The modern industrial develop- 
ment of tlie state is due to the railway lines constructed across 
It during the last quarter of the 19th century, and to the invest- 
ment of foreign capital in locuil enterprises The first Spanish 
settlement m the region now called Coahuiia was at Saltillo 
m 1586, when it formed part of the province of Nueva Viscaya 
Later it became the province of Nuev^a Estremadura under the 
Spanish regime, and in 1824, under the new republican organiza- 
tion, it became the state of Coahuiia and included lexas and 
Nurvo Le6n Later in the same year Nuevo I e6n was detached, 
but Texas remained a part of the state until 1835 The capital 
of the state is Saltillo Monclova was the capital from 1833 to 
1835 Among the more important towns are Parras (pop 6476 
in 1900), 98 m W by N of Saltillo m a rich grape-producing dis- 
trict, Ciudad Porfino Dias, and Monclova (pop 6684 in 1900), 105 
m N by W of Saltillo, on the Mexican International railway 
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COAL In its most general sense the term “ coal ” includes 
all varieties of carbonaceous minerals used as fuel, but it is now 
usual in England to restrict it to the particular varieties of such 
minerals occurring m the older Carboniferous formations 
On the continent of Europe it is customary to consider coal 
as divisible into two great classes, depending upon differences 
of colour, namely, brown coal, corresponding to the term “ lignite ” 
used in England and Prance, and black or ^tone coal, which is 
equivalent to coal as understood in England Stone coal is 
also a local Isnglish term, but with a signification restricted to 
the substance known by mineralogists as anthracite In old 
isnglish writings the terms pit-^oal and sea-cod ire commonly 
used These have reference to the mode in which the mineral 
IS obtained, and the manner in which it is transported to market 

The root kol is common to all the Teutonic nations, while in 
French and other Romance languages derivatives of the Latin 
rarbo are used, eg charbon de terre In France and Belgium, 
liowcver, a peculiar woid, houtlle, is generally used to signify 
mineral coal This word is supposed to be derived from the 
Walloon hoie, corresponding to the medieval I atm hnllae 
Littre suggests th it it mty be related to the Gothic hanrja, coal 
Anthrac ite is from the Greek avOfm^, and the term hthanthrax, 
stone coal, still survives, with the same meaning, in the Italian 
litantrace 

It must he borne in mind that the signification now attached 
to the worcl coal is different from th it which formerly obtained 
when wood was the only fuel in general use ( oal then meant 
the carbonaceous residue obtained in the destructive distillation 
of wood, or what is known as charcoal, and the name collier was 
ipplied indifferently to both coxl-mincrs and charcoal-burners 

The spelling “ cole ” was generally used up to the middle of 
the 17th centur> , when it w is gradually superseded by the 
modern form, “ coal ” The plural, coals, seems to have been 
used from a very early period to signify the broken fragments 
of the mineral as prepared for use 

(oal IS an amorphous substance of variable composition, 
and therefore cannot be as strictly defined as a crysUllized or 
definite mineral can It vanes in colour from a light 
brown in the newest lignites to a pure black, oftin with 
pertiea bluish or yellowish tint in the more compact an- 
thracite of the older formations It is opaque, except 
in exceedingly thin slices, such as made for microscopic in- 
vestigation, which arc imperfectly trinsparent, and of a dark 
brown colour by transmitted light Ihe strcal is black in 
anthracite, but more or less brown in the softer varieties Ihe 
maximum hardness is from 3 5 to 3 in anthracite and hard 
bituminous coals, but considerably less m lignites, wh'ch are 
nearly as soft as rotten wood A greater hardness is due to the 
presence of earthy impurities The dense‘-t inthracitc is often 
of a semi-metallic lustre, resembling somewhat that of graphite 
Bright, glance Oi pitch coal is another brilliant variety, brittle, 
and breaking into regular fragments of a black colour and pitchy 
lustre Lignite and cannel are usually dull and earthy, and of 
an irregular fracture, the latter being much tougher than the 
black coal Some lignites are, however, quite as brilliant as 
anthraiitc , cannel and jet may be turned in the lathe, and are 
susceptible of taking a brilliant polish The specific gravity 
IS highest in anthracite and lowest 111 lignite bituminous coals 
giving intermediate vducs (sec Table I ) As a rule, the density 
increases with the amount of cirhon, but in some instances a 
very high specific gravity is due to intermixed earthy matters, 
which are always denser than even tlie densest form of coal 
substance 

Coal IS never definitely crvstallme, the nearest approach to 
such a structure being a compound fibrous grouping resembling 
that of gypsum or arragonitc, which occurs in some of the steam 
coals of South Wales, and is locally known as “ cone in cone,” 
but no definite form or arrangement can be made out of the fibres 
Usually It occurs m compact beds of alternating bright and dark 
bands in which impressions of leaves, woodv fibre and other 
vegetable remains are commonly found There is generally 
a tendency in coals towards cleaving into cubical or prismatic 
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! blocks, but sometimes the cohesion between the particles is so 
feeble that the mass breaks up into dust when struck These 
peculiarities of structure may vary very considerably within 
small areas , ami the position of the divisional planes or cleats 
with reference to the mass, and the proportion of small coal 
or slack to the larger fragments when the coal is broken up b\ 
cutting-tools, are points of great importance m the working of 
coal on a large scale 

The divisional plants often contain small films of othtr 
minerals, the commonest being calciti cv psum and iron pyrites, 
but in some c ises /t oh^^ic minerals and g ilc na have been ohs., rv td 
Salt in the form of brim, is sometimes present in coal Hydro- 
carbons, such as petroleum, bitumen, paraffin, dve , ire also 
found occasumally in coal, but more generally in the associated 
sandstones and limestones of the rarhoniferous formation 
Gases consisting principally of light nrburetted hydrogen or 
marsh gas, arc often present in considerable quantity in tend, in i 
dissolved or occluded state, and the evolution of these upon 
exposure to the air, especially when a sudden diminution of 
atmospheric pressure takes place, constitutes one of the most 
formidable dangers that the toil miner has to encounttr 

Ihe classification of the dilTtrcnt kinds of coal mav be con- 
sidered from vinous points of view suth as their thtmiral 
composition, their behaviour when subjected to heat 
or when burnt, and their geologual position and 
origin Ihey ill tontain carbon, hvdrogen oxvgen 
and nitiogen, forming the rarhonareous or combustible portion, 
and some quantity of mineral matter, which remains after 
combustion as a residue or ‘ ash ” As the amount of ash 
vanes very considerablv m diflerent coals, and stands m no rela- 
tion to the proportion of the other constituents, it is necessarv in 
forming a chemical classification to compute the results of 
analysis after deduction of the ash and hygroscopic water 
Examples of analyses treated m this manner are furnished in the 
last column of lable 1 , from which it will be seen that the 
nearest approich to pure carbon is furnished by 
anthracite, which contains above go This chss of 
coal bums with a verv small amount of flame, produc- 
ing intense local heat and no smoke It is especially used for 
drying hops and malt, and in blast furnaces where a high tempera- 
ture IS required, but is not suited for reverberatory furniccs 

The most important cliss of coals is that generally known 
as bituminous, from their property of softening or undergoing an 
ippirent fusion when heated to i temperature far 
below thit at which actual combustion takes place ous^til 
This term is founded on a misapprehension of the nature 
of the occurrence, since, although the softening takes place at a 
low temperature, still it imiks the point at which destructive 
distillation commences, and hydrocarbons both oi a solid and 
gaseous chiractcr are formed lhat nothing analogous to 
bitumen exists in coals is proved bv the fact that the onhnarv 
solvents for bituminous substances, such as bisulphide of 
carbon and benzol, have no effect upon them, as would be 
the case if they contained bitumen soluble in these re -agents 
The term is, however, a convenient one, and one whose use 
IS almost a necessity, from its having an almost universal 
currenov among coal mine is The projxirUon of carbon in 
bituminous coals may vary from 80 to 90 — the amount being 

highest as they approach the character of anthricite, and least in 
those which arc nearest to lignites The amount of hvdn’gcn is 
from 4i to 6 %, while the oxvgen may varv witlun much wider 
limits, or from about 3 to 14 These varntioiio in composition 
are attended with corresponding differences in qualities, which 
are distinguished bv spenal names I bus the semi-anthraeitu 
coils of South \\ales are known as “ drv ’ or “ ste im coals, 
bung cspceiillv v iluablc for u e in marine steam boilers, as they 
burn more rcadilv than anthricite and with a larger imount of 
flame while giving out a great amount of he^it and practicallv 
without producing smoke Coals richer in hv drogen, on the other 
hand are more useful for burning in open fires — smiths forges 
and furnaces — where a long flame is required 

The excess of hv drogen in a coal, abov e the amount necessary 
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to combine with its oxygen to form water, is known as “ dis- ' oxygen and hygroscopic water are much higher than in true coals 
posable hydrogen, and is a measure of the fitness of the coal t The property of caking or yielding a coherent coke is usuulh 
aaa coal gas-makmg 1 his excess is greatest m what is j absent, and the ash is often very high The specific gravity is low 

known as cannel coal, the Lancashire kennel or candle j when not brought up by an excessive amount of earth\ matter 
coal so named from the bright light it gives out when burning I Sometimes it is almost pastv , and crumbles to powder when dried. 
This although of very small value as fuel, commands a specially i so as to be susceptible of use as a pigment, forming the colour 
high price for gas-making Cannel is more compact and duller known as Cologne earth, which resembles umber or sepia In 
than ordinary coal, and can be wrought m the lathe and polished | Nassau and Bavana woody structure is verv common and it is 
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Ihese properties are most highh developed in the suostance 
known as ]tt, which is a variety of cannel found in the lower | 
oolitic strat i of \ orkshirc, and is almost entirely used for 
orn imental purposes, the whole fjuantity produced neir Whitbv, I 
together with a further supph from Spain, being manufactured 
into articles of jcwcllerv at that town 

When coal is heated to redness out of contid with the air, 
the more volatile constituents, water, hydrogen, oxygen, and 
nitrogen in in great part expelled, a portion of the 
coais^ carbon being also volatih/ed in the form of hydro- 
carbons and carbonic oxide, — the greater part, how- 
ever, remaining behind, together with all the mineral metter or 
ash, in the form of coke, or, as it is also called, “ fixed earbon ” 

1 he proportion of this residue is gn atest in the more anthracitic 
or drier coals, but a more v ilu ible product is yielded b\ those 
rirhir m hydrogen Verv important distinctions — those of 
caking or non-eaking -- are foundid on the behaviour of coals 
when subjected to the process of coking Ihe formir class 
undergo an incipient fusion or softening when heated, so that the 
fragments cotlesce and yield a compact coke, while the latter 
(ilso called free-burning) preserve their form, producing a coke 
w hich IS only serviceabte when made from large pieces of coal, the 
smaller pieces being incoherent and of no value The caking 
property is best dev eloped in coals low in oxygen with 25 to 30 % 
of volatile matters As a matter of expenence, it is found that 
caking coals lose that property when exposed to the action of the 
ur for a lengthened penod, or by heating to about 300° C , and 
that the dust or slack of non-caking coal may , in some instances, 
be converted into a coherent coke bv exposing it suddenly to v 
y erv high temperature, or compressing it stronglv before charging 
it into the ovfn 

Lignite or broyvn coel includes all varieties which are inter- 
mediate in properties between wood and coals of the older 
Lignite fo™ations A coal of this kind is generally to be 
distinguished by its brown colour, either in mass or in 
the blacker varieties in the streak The proportion of carhon 
IS comparatively low, usually not exceeding 70^0, while the 


from this circumstance that the term lignite is derued The best 
varieties are bhek and pitchy m lustre, or even bright and 
scarcely to he distinguished from true coals These kinds arc 
most common in Lastern Europe T ignites, as a ruk, an 
generally found in strata of a newer geological igt, but there are 
many instances of perfect coals being found m such strati 
By the term “ash ’ is understood the mineral matter u- 
mainnig unconsumed after the complete combustion of the 
cirbomrcous portion ot i coal According to Couriot 
{Annates dela societe geoloi’tqtte tie Bdffiqiie, vol xxiii 
p 105) the stratified character of the ish may be 
rendered apparent in an X-rav' photograph of a piec e of coal 
about an inch thick, when it appears in thin parallel bands, 
the combustible portion remaining transparent It may also be 
rendered visible if a smooth block of frcc-hurning coil is allowed 
to burn away quickly^ in an open fire, when the ash rc mains in 
thin grey or yellow bands on the surfaie of the block The 
composition of the ashes of different coals is subject to considci- 
able variation, as will be seen by Table II 

The composition of the ash of true coal approximates to that 
of a fire-clay, allowaince being made fur lime, which may he 
present either as carbonate or «ulphate, and for 
sulphuric acid Sulphur is derivfd mainly from iron lacoai* 
pyrites, which yields sulphates by combustion An 
indication of the character of the ash of a coal is afforded by its 
colour, white ash coals being generally freer from sulphur than 
those containing iron pyntes, which vield a red ash There arc, 
however, several striking exceptions, as for instance in the 
anthracite from Peru, giv^n in Table I , which contains more 
than 10 % of sulphur, and vields but a very small percentage of a 
white ash In this coal, as well as in the lignite of lasmama, 
known as white coal or Tasmamte, the sulphur occurs in organii 
combination, but is so firmlv held that it can onlv be virv' 
partially expelled, ev'en by exposure to a very high and continued 
heating out of cont act with the air An anthracite occurring m 
connexion with the old volcanic rocks of Arthur’s Seat, Edinburgh, 
which contains a large amount of sulphur in proportion to the 
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lAnri- II Compoii 



Sihe i 

\lumina 

I f rric 
Oxide 1 

True Coah 



‘ j 

Dowlais South Wales 

30 ^ 5 1 

30 20 

II S4 

T bbw Vale 

53 

35 01 


Konigsgrubc Silesia 

55 41 

18 05 

lO oO 

Ohio 1 

1 44 Oo 

41 10 

7 40 

Ltgmtei 1 




Helmstadt Saxony 

17 27 

u 57 

5 57 

Ldclcncy Ilungiry 

1 30 or 

j 2307 

5 05 


ash, has been found to behave in a simiUr manner Lnder 
ordinary conditions, from J to J of the whole amount of sulphui 
m a coal is volatilised during combustion, the lemaining J to 2 
being found in the ash 

1 he amount of water present m freshly raised coals \ aries \ erv 
considerably It is gcnerall) largest in lignites, which ma> 
sometimes contain 30 % or even more, while m the 
coals of the coal measures it docs not usuall> exceed 
from 5 to 10 % Ihe loss of weight bv cxposuie to the 
atmosphere from drying mav be from ^ to f of the total amount of 
water contained 

Coal is the result of the transformation of \\ood> fibre and 
other vegetable mittei by the elimination of oxygen and 
hydrogen m proportionally larger quantity than 
carbon, so that the percentage of the latter element 
IS increased m the manner shown in I able HI , given 
by J Percy, the mineral matter being also changed bv the re- 
moval of silica .end alkalis and the substitution of substances 
analogous in composition to fiic-cIay I he causes and method 
of these change s are, however, not v eiv exactly defined \c( ord- 
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ing to the elaborate reseaichcs of 11 Renault {Bulletin de la 
Societe de V Industrie niinerale, 3 scr vol xiii p 865), the agents 
of the transformation of cellulose into peaty substances arc 
siprophytic fungi and bacterial ferments \s the former are 
only activ c in the air while the latter are anaerobic, the ictiv itv 
of either agent is conditioned by variation in the water level 
of the bog The ultimate term of bacterial activitv seems to 
be the production of ulmic acid, containing carbon 6s 31 and 
hydrogen 385%, which is a powerful antiseptic Bv the pro- 
gressive elimination of oxygen and hydrogen, partly as water 
and partly as carbon dioxide and marsh gas, the ratios of carbon 
to oxygen and hydrogen m the rendered product increase m 
the following mannci — 

t H CO 

Cellulose 72 00 

Pe it 9818 

Lignite imperfcet 122 24 

perfect 1 2 O a C 

The resulting product is a brown pasty or gelatinous substance 
which binds the more resisting parts of the plants into a compact 
mass The same observer considers Boghead coal, kerosene 
shale and similar substances used for the production of mineral 
oils to be mainly alteration products of gelatinous fresh water 
algae, which by a nearly complete elimination of oxygen have 
been changed to substances approximating m composition to 


\i(iH of the 4 ikes of Cnah 

I Sulphune 1 PhosphorlTl _ . 

,imc I Magnesia j Potash , Total ^ 

I i - - 

1 81 2 58 ' ‘ ^01 98 oS 

^ 94 2 20 4 8<J 0 H8 99 92 

3 21 I 87 2 05 I 7 t y> 09 f >4 

3 61 1 28 I 82 o 59 <1 29 100 fuj 


; I O7 , 2 58 2 64 33 83 97 n I 

5 62 3 04 2 1235 08 I- 

C H t and C H , where C H - 7 98 and ( 0 -1- \ 46 5 In 

cannel coals the prevailing constituents are the spoies of erypto- 
gamic plants, algae being rare or in mam cases absent By 
making very thin sections and emplov ing high magnification 
( 1000-1200 fliameters) Renault has been inablcd to detect 
numerous forms of bacilli in the woody parts preserved m eoal 
one of which, Murococius carbo^ bears a strong resemblance to 
the living Cladothrtx founeJ in trees buried in peat bog Clearer 
evidence of their oeeiirrencc his, however been found in frag- 
ments of wood fossili/ed bv silica or carbonate of lime which are 
sometimes met with in coal seams 

The subsequent change of peaty subst incc into eo il is probably 
due to geological causes le chemical and physical processes 
similar to those that hue conv ertecl ordinarv si diments into rock 
masses Such changes seem, however to luve hem verv 
rapidly accomplished, as pebbles of complctclv formed coal arc 
commonlv found in the sandstones mil loarser sedimentarv 
strata altc mating with the coal se ims m manv coalfields 

The variation in the composition of toal seams m different 
pirts of the same basin is a difficult m ittcr to explain II b is 
been variouslv attnlnitcd to mitamorphism conseejuent upon 
I Igneous intrusion eirth movements and other kinds of gco- 
I thermic action greater or h ss loss of \ oKtilc constituents during 
I the period of ccnlv transform ition conditioned bv differences 
of permcabilitv in the enclosing rocks which is greater for 
1 sandstones than for argillaceous strati ind other e owes hut 
I none of these appears to be applicable over more than limited 
I areas According to L I emiere who has verv fiillv reviewed 
the relation of composition to origin in coal seams {Bulletin dt 
I la Soiiete dt I Industrie niinerale 4 ser vnl iv pp 81^1 and 
1299, vol V p 273) differences m composition are mainlv 
original, the denser and more anthracitic v am ties representing 
I plant substance which has bci 11 more completelv macerated 
I and deprived of its pulrtseibU constituents before submergence, 
or of which the deposition had taken place m shallow w ilei 
more readilv accessible to atmosphi nc oxidi/mg influences than 
the deeper areas where conditions favourable to the elaboration 
of compounds richer in hv drogen prev ulcd 

The conditions favourable to the production of coal seem 
therefore to have been — forest growth in swampv giound about 
the mouths of rulers, and rapid osi illation of level, the coal 
produced during subsidenic being covered up bv the sediment 
brought down In the rivi r forming beds of sand or clav , whii h, 
on re-clcvation, formed the soil for fresh growths the alternation 
being oecasionallv broken b\ the deposit of purelv marine beds 
^\c might therelore expect to find ceial wherever strata of 
estuarine origin arc developed in great mass This is actually 
the ease , the Carboniferous, Cretaceous and Jurls^lc sv stems 
{<fq V ) contain coal-bcaring strata though in unequal degrees, — 
the first being known as the Coal Measures proper, while the 
others are of small economic value in (iteat Britain though 
more productive in workable coals on the continent of Furope 
The t oal Measures which form part of the Palaeozou or oldest 
of the three great geological divisions are mainlv confined to 
the countries north of the equator Mesozoic coals are mon 
abundant m the southern hemisphere while Tertiarv coals 
seem to be tolerablv umformlv distributed irrespective of 
latitude 

The nature of the Coal Measures will be best understood by 

M 19 
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considering in detail the areas within which they occur in Britain, 
together with the rocks with which they are most intimately 
associated The commencement of the Carboniferous period is 
marked by a mass of limestones known as the Carboniferous or 
Sequences ‘\Jountain I imestone, which contains a. large assemblage 
of carbon- of marine fossils, and has a maximum thickness m 
iferous s VV England and Wales of about 2000 ft The 

strata upper portion of this group consists of shales and sand- 

stones, known as the Yoredale Rocks, which are highly developed 
in the moorland region between Lancashire and the north 
side of Yorkshire Ihesc arc also called the Upper Limestone 
Shale, a similar group being found in places below the limestone, 
and called the Lovver Limestone Shale, or, in the north of England, 
the Tuedian group Going northward the beds of limestone 
dimmish in thickness, with a proportional increase in the inter- 
calated sandstones and shales, until in Scotland they are entirely 
subordinate to a mass of coil-bearing strata, which forms 
the mo^t productive members of the Scotch coalfields The 
next member of the series is a mass of coarse sandstones, 
with some slates and a few thin coals, known as the Mill- 
stone Grit, which is about equallv developed in England and 
in Scotland In the southern coalfields it is usually known 
b/ the miners’ name of “ Farewell rock,” from its marking the 
lower limit of possible coal working The Coal Measures, forming 
th( third great member of the Carboniferous senes, consist of ! 
alternations of shales and sandstones, with beds of coal and j 
nodular ironstones, which togcUier mike up a thickness of many 
thousands of feet — from 12,000 to 14,000 ft when at the maxi- 
mum of development The) are divisible into three parts, the 
Lower C oal Measures, the middle 01 Pennant, a mass of sandstone 
containing some coals, and the Upper Coal Measures, also con- 
t lining workable coal The latter memlier is marked by a thin 
limestone bind lu 'r the top, containing Spirorbis carbonartus, 
a small marine univ live 

The uppermost portion of the Coal Pleasures consists of red 
sandstone so closely resembling that of the Permian group, 
winch ait next in geological sequence, that it is often difficult 
to decide upon the true line of demarcation between the two 
formations These are not, however, always found together, 
the Coal Measures being often covered by strata belonging to 
the Trias or Upper Ntw Red Sandstone series 

The areas containing productive coal measures are usually 
known as coalfields or basins, within which coal occurs m more 
or less regulir beds, also called seams o’- veins, which can often 
be followed ovei a considerable length of country without change 
of character, although, like all stratified rocks, their continuity 
may be interrupted by faults or dislocations, also known as slips, 
hitches, heaves or troubles 

The thickness of coal seams varies in Great Britain from a 
mere film to 35 or 40 ft , but in the south of France and in India 
masses of coal are known up to 200 ft in thickness These very 
thick scams are, however, rarely constant m character for any 
great distinee, being found commonly to degenerate into 
carbonaceous shales, or to split up into thinner beds by the 
intercalation of shale bands or partings One of the most striking 
examples of this is afforded bv tne thick or ten-yard seam ot 
South Staffordshire, which is from 30 to 45 ft thick in one con- 
nected mass in the neighbourhood of Dudley, but splits up into 
eight seams, which, with the intermediate shales and sandstones, 
are of a total thickness of 400 ft in the northern part of the coal- 
field in Cannock Cha^e Seams of a medium thickness of 3 to 7 
ft are usually the most regular and continuous in character 
Cannel coals are generally variable in quality, being liable to 
change into shales or black-bind ironstones within very short 
horizontal limits In some instances the coal scams may be 
changed as a whole, as for instance in South Wales, where the 
coking coals of the eastern side of the basin pass through the 
state of dry steam coal in the centre, and become anthracite m 
the western side (H B ) 

The most important European coalfields are in Great Britain, 
Belgium and Germany In Great Britain there is the South 
Welsh field, extending westward from the march of Monmouth- 


shire to Kidwelly, and northward to Merthyr Tydfil A midland 
group of coalfaekls extends from south Lancashire to the West 
Riding of Yorkshire, the two greatest industrial districts 
in the country, southward to Warwickshire and gr%hicai 
Staffordshire, ind from Nottinghamshire on the east to dtstribu- 
Flintshire on the west In the north of England are 
the rich held of Northumberland and Durham, and 
a lesser held on the coast of Cumberland (White- * * 
haven, &e ) Smaller isolated fields are those of the lorest of 
Dean (Gloucestershire) and the field on either side of the Avon 
above Biistol Coal has also been found m Kent, in the 
neighbourhood of Dover In Scotland coal is worked at various 
points (principally in the west) in the Clvde-horth lowlands 
In Belgium the chief coal-basms are those of Hainaut and Li6ge 
Coal has also been found m an extension northward from this 
field towards Antwerp, while westward the same field extends 
mto north-eastern k ranee Coal is widely distributed in Germany 
The principal field is that of the lower Rhine and Westphalia, 
which centres in the industrial region of the basin of the Ruhr, 
a right-bank tributarv of the Rhine In the other chief industrial 
region of Germany, in Saxony, 7 wickau and Lugau, are important 
mining centres In German Silesia there is a third rich field, 
which extends into Austria (Austrian Silesia and Galicia), for 
which Country it forms the chief home source of supply (apart 
from lignite) Part of the same field also lies within Russian 
territory (Poland) near the point where the frontiers of the three 
powers meet Both m Germany and in Austrit-IIungary tht 
production of lignite is large — in the first-named especially in 
the districts about llallc and Cologne, in the second in nortli- 
western Bohemia, Styru and Carniola In France the principal 
coalfield is that in the north-east, already mentioned , another 
of importance 1* the central (I e Creusot, &c ) and a third, the 
southern, about the lower course of the Rhone Coal is pretty 
widely distributed in Spain, and occurs in several districts m the 
Balkan peninsula In Russia, besides the Polish field, thcie is 
an important one south of Moscow, and another in the lower 
valley of the Donetz, north of the Sea of \7ov The k iir ipean 
region poorest in coal (proportionately to area) is btandmavia, 
where there is only one field of economic value — a small one in 
the extreme south of Sweden 

In Asia the Chinese coalfields are of peculiar interest They 
are widely distriinited throughout China Proper, but those of 
the province of Shansi appear to be the richest Proportionately 
to thcr vast extent they have been little worked In a modified 
degree the same is true of the Indian fields , large supplies are 
unworked, but in several districts, especially about Ramgin] 
and elsewhere m Bengal, workings are fully developed Similarly 
m Siberia and Jc^jian there are extensive supplies unworked or 
only partiallv exploited I hose in the neighbourhood of Semi- 
pak tinsk may be instanced in the first case and those m the 
island of Yezo m the second In Japan, however, several smaller 
fields (e g in the island of Kuishiu) are more fully dev eloped 
Coal IS worked to some extent in Sumatra, Biitish North Borneo, 
and the Philippine Islands 

In tlie United States of America the Appalachian mountain 
system, from Pennsylvania southward, roughly marks the line 
of the chief coal-producing region 1 his group of fields is follow ed 
in importance bv the “ Fastern Interior ” group m Indiana, 
Illinois and Kentucky, and the “ Western Interior ’ group in 
Iowa, Missouri and Kansas In Arkansas, Oklahoma and 
Texas, and along the line of the Rockv Mountains, extensive 
fields occur, producing lignite and bituminous coal The last- 
named fields are continued northward m Canada (Crow’s Nest 
Pass field, Vancouver Island &c) Ihere is also a group of 
coalfields on the Atlantic seaboard of the Dominion, principally 
in Nova Scotia Coal is known at several points in Alaska, and 
there are rich but little worked deposits in Mexico 

In the southern countries coal-production is msignificant 
compared with that in the northern hemisphere In South 
America coal is known in Venezuela, Colombia, Peru, northern 
Chde, Brazil (chiefly m the south), and Argentina f Parana, the 
extreme south of Patagonia, and Tierra del Fuego), but in no 
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country are the workings extensive Africa is apparently the coal resources of tie country, in seams of i ft thick and 
continent poorest in coal, though valuable workings have been upwards situatccl within 4000 ft of the surface, amounted to 
developed at various points in British South Africa, eg at 90,207,285,398^113 A second lommission, which was appointed 
Kronstad, &c , in Cape Colony, at Vcrecmging, Boksburg and in 1901 and issued its final report in 190s, taking 4000 ft as the 
elsewhere in the Iraiisvaal in Natal and in Swaziland Australia limit of practuablc depth in working and 1 ft is the minimum 
possesses fit Ids of gnat value, principally in the south-east (New workabk thickness, and after making all necessary ilcduetions, 
South Wales and Victoria), and in New Zealand consideiable estimated the available quantity of eo il in the proved coalfields 
quantities of coal and lignite are raised, chiefly in South Island of the United Kingdom as 100,914,^68,167 tons Although in 
The following table, based on figures given in the Journal of the years 1870-1903 the imount raised was ^ 694,928, ‘;o7 tons, 
the Iron and Sud Imtilute, vol 72, will give an idea of the this later cstimite was higher bv 10,707,382 769 tons than that 
coal production of the world — of the previous commission, the excess bung accounted for 


lABLi IV partly by the differtve in the areas ri girded as productive by 

Europe — lon‘» the two commissions, ind partly by new disiovincs and more 

United Kinf'dom 1905 2301289^6 accurate knowledge of the coal seams In addition it was 

German/ coal 121 298 167 estimated that in the proved coalfields at depths greater than 

Frincc 8of there were 5,239,433,980 tons, md that in concealed 

Belfnum 21775280 unproved fields, at depths loss than 4000 ft there were 

Austria coal 12 585 2O3 39,483,844,000 tons, together with 854,608 307 tons in that part 

. lignite 22 692 076 of the Cumberland (oalfield beyond 5 m and wthm 12 m of 

Hungiry 1 <->ii high-wdter mirk, and 383,024,000 tons m the South Wales coal- 

Spdin ^ 1905 3 202 9T 1 f Bride’s Bay and pirt of ( a’-marthen Bay 

Rnssii 1004 19 318000 In Table V bilow column I shows the quantity of coal stil' 

HoHind 46O997 rem lining unworked in the difftrent luilhclds at depths not 

RumVnia^'^'^* 1*^0'’ 1 10 000 exceeding 4000 ft and in seims not less than i ft thick, a,-. 

Servil"*^ 1004 1S3204 I estimated bv seven district commissioners ci lumn II the total 

Italj CO d and lignite i<)05 412 916 estimated reductions on account of loss in working due to faults 

Sweden ^22 38 ^ j and other natural causes in scams and of coal required to lx. left 

A ^>6997 j for barriers, support of suifict buildings, eVc and column HI 
jyo,. 3 - ' the cstimitcd net av iilabk iiiiount icmaining unworked 

jvpan i<>o3 10 088 H 15 As regards the duration of British coal resources, the com- 

Sumatra 1904 207 280 missioners reported (1905) — 

I 1 ii ^ ‘ Uiis (lucstion turiis elutllv upon tin miinknanee 01 the vana- 

"t ilioauT output Ihe ealcul lions of the li t Coil tom 

Ciix Colonv i<»*u I mission is to tlu future tvpoits and of Mr Jc\ons as to the futun 

\mLiiL i — ^ ^ ‘I I-/- innual consumption m ik< us h( ■'it ite to ])rophos\ how long our 

I rr,,i., ,1 1^, ^ r coal icsources in likt ly to last 1 In pri s< nt annuil output is in 

( ^ ^^7 coo 800 "ound numbeij 230 million tons and the eikulatcd available 

Mexico ^ ^700 00 rcsourci s in the provid toilfulds aic in lound numbers 100000 

I ^*7*2 00*^ luillion tons exclusive of tin p' oco million tons m the unproved 

\iistrilisii ^ ^ 7 ’ ’5 coilfieldb which wc hut thought best to ugard only as probable 

' New Soutli W Ik s i.,o5 6 632 1 38 | 

Q , 1 , I ^ , o output h IS been 2 V per annum and tint in the exports (including 

1 33 1 3 ' bunkers) 4^ “o per annum It is the general opinion of the Dis 

Ucstcin Uistialia 1.7 364 ph>sicil considerations it is highlv 

1 ismuua SI 00 3 I Probable that tin pustnt rate of imuasc oi the output of coal 

N(w/(duul I s8s 7sO 'em long continue indeed tiny think that some districts hivi 

5 ' 75 j T,ircadv attained tluir maximum outjnit but tint on the other 

The questions, what is the total amount of avail iblc coal in developments m the newer ccxilhelds will possibly increase 

. . . . till tol l! oiiloiit for sonu et irs 


Aiistr il isi i 

New Soutli \\ lies 
Qute nsl uid 
Vietoin 

Uestein tustialia 
1 ismuua 
N( w /( il uul 


1905 230128936 

121 298 167 
52 498 507 
35 869 407 

21 775 280 
12 585 2O3 

22 692 076 

1904 I 031 501 

S t47 283 

1905 3 202 9T I 

1004 19318000 

4OO 997 


8 M7 739 
io<)88 H35 
207 280 


1905 3soS_if 
1904 7509^ 


the coalfieldb of Ore it Britain and Ireland, and how long it mav of the exhaustion of tin shallower 

Co«/ expected to last, have frequentlv been discussed eollietns Wi look forward to a time not far distant when the rate 

resources Since the early part of the 19th century, and particular <'f meteasc of output will be slower to Li followed by a period of 
of Orest attention was directed to them after the publication Mitimary output and tlu n a gradual d^’clim 
Britsta Stinlcy Jevons’s book on The C oal Question in 1S63 \rcording to a calculation made by P Freeh in 1900, on the 
In 1866 a royd commission was ippomted to iiKfuire into the basis of the then rate of production, the coalfields of ctntral 
subject, and in its report, issued in 1871, estimated that the fiance, cential Bohemia the kingdom of Saxony, the Prussian 

proi ince of Saxonv and the north 
^ of England, would be exhausted m 

fStnetr ' Coal., del I I II 'ill ^ ’ ,oo to 200 > ears, the other Br.llsh 

] (Otallields, the Waldenburg-Schatz- 

1 (South \\ iks and Monmouthshire 33443000339 6972003700 20 370090 570 lar ?nd that of the north of france 

. I Somersetshire and part of Glou m 250 years, those of Saarbrucken, 

] ccstcishiu No rlt tails Nodetuls , 4 19S 301 099 nelcrium Aai hen ind Westohalui 

I Forest of Dean 305928137 17394690 258533117 vai hen inci vvestpnaiia 

{ North btallord | 5 207 833 074 89(1782727 4 308050337 600 to 800 v cars, and those of 

South SlafToid , 1953 (>27 435 538 179 3O3 1415448072 Upper Sjlesii in more than 1000 

Warwickshire 1448804550 321822653 i 1 20 981 903 , epars (O J K H , II M R) 

I eicistershirc ' 2367583205 O42 124654 1 1125458 551 | 

Shropshire ^ 369174(120 j 48180921 j 320 <><13 (>(^9 j Coa' 11 nitug 

franca dure 5 349 554 437 i 111046710 , 3 238 507 727 > , ,, 

C Cheshire 358998172 07 165901 , >91832-71 1 he opening and kiying out, or, 

[lNorth\\aUs ' 251302(1200 | 770 558 371 I 17304678-9 | as it is generally called, “ wmning,” 

D V No details No details 1 i o 1 38 ooo ^,05 of new eolheru s is rarely . 

1 \ 1)( rby and Notts No details No details 7360725100 icitKnm- 

(Northumberland 7040348127 1530722186 5500(125611 unilertaken it Ut Aarytri^ 

E -[Cumberland 2188938830 (161230025 1527708805 preliminary examination 

(Durham ' 6607700522 1336584176 5271116346 of the character of the 

I Scotland 21259767661 5 579 3” 305 15681 45O 356 , strata bv means of borings, either 

I No details N o d etails 1744 58000 , the purpose of determinmg the 
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number and nature of the coal seams in new ground, or the 
position of the particular scam or seams which it is proposed to 
work m extensions of known coalfields 

I he principle of proving a mineral field by boring is illustrated 
by fig I, which represents a line direct from the dip to the rise 
of the field, the inclination of the strata being one in eight 
No I bore is commenced at the dip, and reaches a seam of coal 
A, at 40 fathoms , at this depth it is considered proper to remove 
nearer to the outcrop so that lower strata may be bored into 
it a less depth, and a second bore is commenced To find the 
position of No 2, so as to form a continuous section, it is necessary 
to reckon the inclination of the strata, which is i m 8 , and as 
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Fir I Pro\ mg b> Boreholes 

bore No i was 40 fathoms in depth, we multiply the depth b> 
the rate of inclination, 40 x 8 = -^20 fathoms which gives the point 
at which the coal stam \ should reach the surface But there is 
generally a certain depth of alluvial coicr which requires to be 
deducted, and which we call 3 fathoms, then (40 3 ^37) ><8^296 

fathoms , or sa> 286 fathoms is the distance that the second 
bore should be placed to the rise of the first so as to ha% e, for 
certain, the seam of coal A in clear connexion with the seam 
of coal B In bore No 3, where the scam B, according to the 
same system of arrangement, should ha\ c been found at or near 
the surface, another seam C is proved it a considerable depth, 
differing m character and thickness from either of the preceding 
Ihis derangement being carefull) noted, another bore to the 
outcrop on the same principle is put down for the purpose of 
proving the scam ( , the nature of the strita at first is found 
to agree with the latter part of that bored through in No 3 
but immediateh on crossing the dislocation seen in the figure 
It Is changed and the deeper seam D is found 

The evidence therefore of these bores (3 and 4) indicates some 
matenil derangement, which is then proved b\ other bores 
cither towards the dip or the outcrop, according to the judgment 
of the borer, so as to ascertain the best position for sinking pits 
(For the methods of boring see Boring ) 

Ihe working of coal mav be conducted either b> means of 
levels or galleries driven from the outcrop m a vallcv, or b> 
shafts or pits sunk from the surface In the earh 
Methods ccul-mming, open working, or quarrying from 

working tbc outcrop of the seams, was practised 1 1 a consider- 
able extent , but there are now few if anv places in 
England where this can be done In 1873 there could be seen, 
m the thick coal seams of Bengal, near Raniganj, a seam about 
50 ft thick laid bare, o\ cr an area of sec eral acres, by stripping 
off a superficial covering varying from 10 to 30 ft , m orcler to 
remove the whole of the coal without loss bv pillars Such a 
case, however, is quite exceptional The operations by which 
the coal is reached ind hid out for removal are known as “ win- 
ning,” the actual working or extrictionof the coal being termed 
“ getting ” In fig 2 \ B IS a cross cut level b\ whic h the seams 
of coal I and 2 are won, and C I) a vertical shaft bv which the 
seams i, 2 and 3 are won \\ hen the field is won by the former 
method, the coal Iving above the level is said to be “ level-free ’ 
The mode of winning bv level is of less general application than 
that by shafts, as the capacitv for production is less owing to the 
smaller si 7 e of roadwavs bv which the coal must be brought to 
the surface, levels of large section being expensive and difficult 
to keep open when the mine has been for some time at 
work Shafts, on the other hand, may be made of almost any 
capacity, owing to the high speed in drawing which is attainable 


with proper mechanism, and allow of the use of more perfect 
arrangements at the surface than can usually be adopted at 
the mouth of a level on a hill-side A more cogent reason, how- 
ever, IS to be found m the fact that the principal coalfields are in 
flat countries, where the coal can only be reached by vertical 
Sinking 

The methods adopted m driving levels for collieries arc 
generally similar to those adopted in other mines Ihe ground 
IS secured b> timbering, or more usually b> arching in masonry 
or brick -work Levels like that in fig 2, which are driven 
across the stratification, or generally anywhere not in coal arc 
known as ‘ stone drifts ’ Ihe sinking of colhciy shafts, how- 
ever, differs considerably from that of other mines, 
owing to their generally large size, and the difficulties 
that arc often encountered from water during the 
sinking The actual coal measure strati, consisting mainly of 
shales and clays, arc generally impervious to water, but when 
strata of a permeable character are sunk through, such as the 
magnesian limestone of the north of England, the Pirmian 
sandstones of the central counties, or the chalk and greensand m 
the north of France and \\ estphalia, special methods are required 
in order to pass the water-bc iring beds, and to protect the shaft 
and workings from the influx of water subsequently Of these 
methods one of the chief is the phn of tubbing, or lining Nubbin 
the excavation with an impermeable casing of wood or “ 
iron, generally the latter, built up in segments forming rings, 
which are piled upon each other throughout the whole depth of 
the water bearing strata This method necessitates the use of 
very considerable pumping power during the sinking, as the 
water h is to b“ kept down m order to allow the sinkers to reach 
a water-tight stratum upon which the foundation of the tubbing 



can be placed This consists of a heavy cast iron ring, known as 
a wedging crib, or curb, also fitted together m segments, which is 
lodged in a square-edged groove cut for its reception, tightly 
caulked with moss, and wedged into position Lpon this the 
tubbing IS built up in segments, of which usually from 10 to 12 
are required for the entire circumference, the edges being mack 
pcrfect'y true The thickness vanes according to the pressure 
expected, but may be taken at from J to ij in Ihe inner face 
IS smooth but the back is strengthened with angle brackets 
at the corners A small hole is left in the centre of each segment, 
which IS kept open during the fitting to prevent undue pressure 
upon any one, but is stopped as soon as the circle is completed 
In the north of France and Belgium wooden tubbings, built of 
polygonal rings, were at one time in general use The polygons 
adopted were of 20 or more sides approximating to a circular 
form 

The second prim ipal method of sinking through water-bc aring 
ground is by compressed air The shaft is lined with a cylinder 
of wrought iron, within which a tubulai chamber, ^ 
provided with doors above and below, known as an^”^^ 
air-lock, is fitted by a telescopic joint, which is tightly 
packed so as to close the top of the shaft air-tight Air is then 
forced into the inclosed space by means of a compressing engine, 
until the pressure is sufficient to oppose the flow of water into 
the excavation, and to drive out anv that may collect m the 
bottom of the shaft through a pipe which is carried through the 
air-sluice to the surface The miners work in the bottom in 
the same manner as divers in an ordinary diving-bell Access to 
the surface is obtained through the double doors of the air-sluice, 
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the pressure being reduced to that of the external atmosphere 
when It is desired to open the upper door, and increased to tnat 
of the working space below whf n it is intended to communicate 
with the sinkers, or to raise the stuff broken in the bottom This 
method has been adopted in various sinkings on the continent 
of Europe 

The third method of sinking through water-bearing strata is 
that of boring, adopted by Messrs Kind & Chaudron in Belgium 
and Germany For this purpose a horizontal bar 
borinx armed with vertical cutting chisels is used, which cuts 
out the whole section of the shaft simultaneously In 
the first instance, a smaller cutting frame is used, boring a hole 
from 3 to 5 ft in diameter, which is kept some 50 or 60 ft in 
advance, so as to receive the detritus, which is removed by i 
shell pump of large size The large trepan or cutter weighs about 
16 tons and cuts a hole of from g to 15 ft in diameter The 
witcr-tight lining may be cither a wrought iron tube, which is 
pressed down by jack screws as the borehole advances, or cast 
iron tubbing put together in short complete rings, in contra- 
distinction to the old plan of building them up of segments 
The tubbing, which is consider ibly Icos in diameter than the 
borehole, is suspended by rods from the surface until a bed 
suitable for a foundation is reached, upon which a sliding kngth 
of tube, known as the moss box, bearing a shoulder, which is 
filled with dried moss, is placed 1 he whole weight of the tubbing 
IS made to bear on the moss, which squeezes outwards, forming 
1 completely water-tight joint The interval between the back 
of the tubbing and the sides of the borehole is then filled up with 
concrete, which on setting fixes the tubbing firmly in position 
With increase in depth, however, the thickness and weight of the 
cast iron tubbing m a large shaft become almost unmanageable , 
m one instance, at a depth of 1215 ft, the bottom rings in a 
sh ift I ft in diameter arc about 4 in thick, which is about 
the limit for sound castings It has therefore been proposed, 
for greater depths, to put four columns of tubbings of smaller 
diameters, and J ft , m the shaft, and fill up the remainder 
of the boring with concrete, so that with thinner and lighter 
castings a greater depth may be reached This, however, has 
not as ytt been tried Another extremely useful method of 
sinking through water-bearing ground, introduced by Messrs 
A & II 1 Poctsch in 1S83, and onginallv applied to shafts 
passing through ejuuksands above brown coal scams, has been 
applied with advantage in opening new pits through the secondary 
and tertiar) strata above the toal measures in thi north of 
hrincc and Belgium, some of the most successful cximples being 
those it I ens, Anzm .and Vicq, in the north of France basin In 
this system the soft ground or fissured water-bearing rock is 
rendered temporarily solid by freezing the contained water 
within a surf k c a few feet larger in diameter than the size of the 
finished shaft, so that the ground may be broken either by hand 
tools or blasting m the same manner as hard rock The miners 
are pi oti c ted by the frozen w'all, which may be 4 or 5 ft thu k 
The freezing is effected by circulating brine (calcium chloride 
solution) cooled to s'’ F through a senes of vertical pipes closed 
at till bottom, contained in boreholes arranged at equal distances 
ipart around the space to be frozen, and carried down to a short 
distance below the bottom of the ground to be secured The 
chilled brine enters through a central tube of small diameter 
passes to the bottom of the outer one and rises through the latter 
to the surface, each system of tubes being connected above In a 
ring mam with the circulitmg pumps Ihe brine is cooled in a 
tank filled with spiral pipes, m which anhydrous ammonia, 
previously liquefied b> compression, is v’^aponzed 7 <anio at the 
atmospheric temperature by the sensible heat of the return- 
current of brine, whose temperature has been slightly raised in 
its passage through the circulating tubes When hard ground 
IS reached, a seat is formed for the cast iron tubbing, which is 
limit up in the usual way and concreted at the back, a small 
quantity of caustic soda being sometimes used in mixing the 
concrete to prevent freezing In an application of this method 
at Vicq, two shafts of 12 and 16 4 ft diameter, in a covering of 
cretaceous strata, were frozen to a depth of 300 ft in liftv days, 
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the actual sinking and lining operations requiring ninet) da>s 
more Ihe freezing machines were kept at work for 200 days, 
and 2191 tons of coal were consumed in supplying steam for the 
compressors and circulating pumps 

The introduction of these spend methods has eonsidfribly 
simplified the problem of sinking through water-bearing straU 
Some of the earlier sinkings of this kind, when pumps had to be 
depended on for keeping down the water, were conducted at 
great cost, as, for instance, at South Hetton and more recently 
Ryhope, near Sunderland, through the inagnesun limestone 
of Durham 

Ihe size and form of colliery shafts vary in different districts 
In the United States and Scotland rectangular pits secured by 
timber framings are still common, but the tendency sueot 

IS now generally to make them round, 20 ft being ghVftli 

about the largest diameter employed In the Midland 
counties, from 7 to 9 ft is a very common size, but larger dimen 
sions are adopted where a Urge production is required Since 
the accident at Hartley colliery in 1862, caused bv the breaking 
of the pumping -engine beam, which fell into the shaft and 
blocked it up, whereby the whole of the men then at work m the 
mine were starved to death, it has been made compulsor) upon 
mine-owners in the Lnitcd Kingdom to have two pits for each 
working, in place of the single one divided bv walls or brittle cs 
which was formerly thought sufficient The use of two inde- 
pendent connexions — whether separate pits or sections of the 
same pit, between the surface and the workings — is necessaiy 
for the service of the ventilation, fresh air from the surface being 
tamed down one, known as the ‘ downcast, while the foul or 
return air of the mine rises through the other or ‘ upcast pit 
back to the surface In v heav iK -watered mine it is often 
necessary to establish a specud engme-pit with pumps per 
minently fixed, or i division of one of the pus may be devoted 
to this purpose The pumps, plated c lose to the point wheie the 
water accumulates, mca> be worked bv in engine on the surface 
bv means of heavy reciprocating rods which piss doven the shaft, 
or bv underground motors driven b) steam, tomprcsscd air or 
electricity 

Where the water does not accumulate verv rapidly it is a 
common prac ticc to allow it to c ollect in a pit or sump below the 
working bottom of the shift, and to draw it oft m a water tub 
or “ hoppet by the mam engine, w hen the latter is not emplov ed 
in raising coal 

flic laving out of i collicrv, after the coil his been won by 
sinkings or levels, mav be accomplished in various wav ate ord- 
ing to the natuK of the coal, its thickness and dip, and 
the extent of ground to be worked In the South 
St iffordshirc and other Afidland coalfields, where onlv^ workings 
shillow pits are recjuired and the coals arc thick, i 
pair of pits may be sunk for a very few acres while in the North 
of Fngland, on the other hand, where sinking is expensive, an 
area of some thousands of acres mav be commanded from the 
same number of pits In the latter rise which represents the 
most approved practice, the sinking is usuallv placed about the 
centre of the ground, so that the working-, may ridiatc in everv 
direction from the pit bottom, with the view of emplov ing the 
gieatest numbei of hinds to advantage Mhere a large irea 
cannot be commanded it is best to sink to the lowest point of 
the field for the convenience of di iwing the coal and w iter which 
become level-tree m regard to the pit Where propel tics ire much 
divided, It IS alwavs ntccssarv to maintim i thiek barrier of 
unwrought coal lietween the boundary of the mine and the 
neighbouring workings especiillv if the litter are to the dip 
Tf a prominent line of fault crosses the irea it mav usuallv be 
a convenient division of the fields into sections or districts The 
first process m laving out the workings consists m diivmg a 
gillerv on the level along the course of the ci'il scam, which is 
known as a ‘ dip head level,” and a lower piril'cl one, m which 
the water collects, known as a ” lodgment level ” Galleries 
driven at right angles to these arc known as a “ dip ’ or “ rise 
headings,” according to their position above or below the pit 
bottom In Stifforelshue the mim levels are iFo known as 
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“ gate roads ” To secure the perpendicularity of the shaft, it 
13 necessary to leave a large mass or pillar of the seam untouched 
around the pit bottom This pillar is known in Scotland as the 
“pit bottom stoop ” The junction of the levels with the pit is 
known as the “ pit eye ”, it is usually of an enlarged section, 
and lined with masonry or bnck-work, so as to afford room for 
handling the wt^ons or trams of coal brought from the working 
faces In this portion of the pit are generally placed the furnaces 
for ventilation, and the boilers required for working steam engines 
underground, as well as the stables and lamp cabin 
The removal of the coal after the roads have been dnven may 
be effected in many different ways, according to the custom of 
the distnct These may, however, 
all be considered as modifications 
of two systems, viz pillar work 
and long-wall work In the former, 
which IS also known as “ post and stall ” or 
“ bord and pillar ” in the north of England, 

“ pillar and stall ” in South Wales, and 
“ stoop and room ” m Scotland, the field 
IS divided into stiips by numerous opemngs 
dnven parallel to the mam rise headmgs, 
called “ bords ” or “ bord gates,” which are 
again divided by cutting through them at 
intervals, so as to leave a senes of 
vmrkiag pihars ananged chequer-wise over 
the entire area These pillars are 
left for the support of the roof as the work- 
ings advance, so as to keep the mine open 
and free from waste In the oldest form of 
this class of working, where the size of the 
pillar is equal to the width of the stall or 
excavation, about J of the whole seam will 
be removed, the remainder being left in the 
pillars A portion of this may be gotbv the 
process known as robbing the pillars, but the coal so obtained 
IS liable to be very much crushed from the pressure of the 
superincumbent strata 1 his crushing ma\ lake place either from 
above or below, producing what arc known as “ creeps ” or 
“ sits ” 

A coal seam with a soft pavement and a hard roof is the most 
subject to a “ creep ” Ihe first indication is a dull hollow sound 
heard when treading on the pavement or floor, probably occasioned 


however, are so difficult to support that sits take place where 
the half of the coal is left in pillars Fig 4 will convey a general 
idea of the appearance of sits, — k, m , « showing different stages 
The modern method of pillar working is shown in fig 5 In 
the Northumberland steam coal district, where it is carried out 
m the most perfect manner, the bords are 5 to 6 yds in width, 
while the pillars are 22 yds broad and 30 yds long, which arc 
subsequently got out on coming back In the same figure is 
also shown the method of working whole coal and pillars at the 
same time, a barrier of two or three ranges of pillars or a nb of 
solid coal being left between the working m the solid and those 
in the pillars The space from which the entire quantitv of coal 
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‘ goaf,” 


has been removed is known in different districts as the ‘ 

“ gob,” or “ waste ’ 

Tig 6 represents the Lancashire s)stem of pillar working 
The area is laid out by two pairs of level drifts, parallel to each 
other, about 150 yds apart, which are carried to the boundary 
About 100 yds back from the houndarv' a communication is 
made between these levels, from which other levels are dnven 
forward, dividing the coal into ribs of about 21; or -^o yds wide, 
which arc then cut back bv taking off the coal in slices from 



Fig 3 Creeps m C-oal Mines 


by some of the individual layers parting from each other as 
shown at a fig 3 , the succeeding stages of creep are shown at 
b, c, d, /, and g, in the same figure , the 1 ast being the final stage, 
when the coal begins to sustain the pressure from the overlying 
strata, in common with the disturbed pavement 
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“ Sits ” are the reverse of creeps , m the one case the pavement 
IS forced up, and in the other the roof l fore ed or falls down, for 
want of proper support or tenacity in itself This accident 
generally arises from an improocr sue of pillars , some roofs, 
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the level towards the rise in breadths of about 6 yds Bv this 
method the whole of the coal is got backwards, the mam roads 
being kept in solid coal , the intermediate levels not being driven 
till they are wanted, a greater amount of support is given, and 
the pillars are less c rushed than is usual in pillar working 
In the South Wales system of working, cross headings are 
dnven from the mam roads obliquely across the rise to get 
a sufficiently easy gradient for horse roads, and from these 
the stalls are opened out with a narrow entrance, in order to 
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leave support on either side of the road, but afterwards widening 
to as great a breadth as the seam will allow, leaving pillars of 
a mmimum thickness The character of such workings is very 
irregular in plan, and as the ventilation is attended with con- 
siderable difficulty, It 13 now becoming generally superseded 
by more improved methods 

The second great principle of working is that known as long- 
wall or long-work, in which the coal is taJcen away either in broad 
faces from roads about 40 or 50 yds apart and parallel 
to each other, or along curved faces between roads 
radiating from the pit bottom — tlie essential feature 
in both cases being the removal of the whole of the coal at once, 
without first sub-dividing it into pillars, to be taken away at a 
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second working The roof is temporarily supported by wooden 
props or pack walling of stone, for a sufficient breadth along the 
lace to protect the workmen, and allow them to work together 
behind The gc neral character of a long-wall working is shown 
m fig 7, which represents an are \ of ibout 500 acres of the bottom 
hard steam coal at Shipley in Derbyshire I he pnncioal road 
extends from the shafts southward , and on both sides of it 
the coal has been removed from the light-shaded aica by cutting 
it b ick perpencheu! irly towirds the boundaries, along faces 
about 50 yds in length, those nearest to the shaft being kept 
in advance of those farther away, produemg a step-shaped 
outline to the fa^e of tlie whole coal It will be seen that by tins 
method the whole of the scam, with the exception of the pillars 
left to protect the mam roadways, is removed The roads for 
drawing the coal from the working fans to the shaft are kept 
open by walling thiough the waste or goaf produced by the fall 
of tlic unsupported roof The straight roads are tlie air-ways 
for carrying pure air from the down-east shaft to the working 
f lees, while the icturn air passes along the faces and back to 
the up-cast by the curved road The above is the method of 
working long-wall forward, i e taking the coal m advance from 
the pit tow lids the boundary, with roads kept open through the 
gob Anothei method consists in driving towards the boundary, 
and taking the coal backward towards the shafts, or working 
homeward, allowing the waste to close up without roads having , 
to be kept open through it This is of course piefcrable, but is 
only applicable where the owner of the mine cm afford to 
expend the capital required to reach the limit of tlie field in 
excess of that necessary when the raising of coal proceeds pan 
pasiu with the extension of the main roads Fig 6 is sub- 
stantially a modification of this kind of long-wall work 
Yor^bire ^ represents a method of working practised in 
method f^^e South Yorkshire district, known as bords and 
banks '1 he field is divided by levels and headings into 
rectangular banks, while from the mam levels bords or wickets 
about 30 yds wide, separated from each other by banks of about 
the same width, are earned forward in long-wall work, as shown 
on the left side of the figure, the waste being carefully packed 
behind so as to secure the ventilation When these have been 
worked up to the extremity, as shown on the right side, the inter- 
mediate bank is removed by working backward towards the 
lev el This system, therefore, combines both methods of long- 
wall working, but it is not generally applicable, owing to the 


difficulty of ventilation, due to the great length of air- way that 
has to be kept open around the waste on each bank 
The relative advantages of the different metlxods may be 
generally stated as follows Long-wall work is best suited for 
thin coals, and those hav ing a good roof, i e one that gives wa) 
gradually and fills up the excavation made by removing the coal 
without scaling off suddenly and falling into the working faces, 
when practically the whole of the coal may be removed Against 
these advantages must be placed the difficulties attending the 
maintenance of roads through the goaves, and in some cases 
the large proportion of slack to round or large coal obtained 
Pillar working, in the whole coal, is generally reputed to giv e a 
more advantageous proportion of round coal to slack, the htter 
being more abundantly produced on the removal of the pillars 
but as these form only a small portion of the whole seam, the 
general yield is more advantageous than in the former method 
1 he ventilation of pillar working is often attended with difficult) , 
and the coal is longer exposed to the influence of the air, a point 
of importance in some coals, which deteriorate m quality when 
exposed to a hot damp atmosphere The great increase in the 
size of the pillars in the best modern collieries worked upon this 
principle has, however, done much to approximate the two 
systems to an equality m other respects 
Where the whole of the coal is removed at once there is less 
chance of surface damage, when the mmes are deep, than w ith 
pillar workings A notable instance of this was afforded at 
hicwstead, Notts, where the ruined front of Newstead Abbey was 
lowered several feet without any mjury to the structure 
The working of very thick seams presents certain special 
peculiarities, owing to the difficulties of supporting the roof in 
the excavated portions, and suppl) mg fresh air to the 
workings Ihe most typical example of this kmd of 
working in England is afforded by the thick coal atamu 
of South Staff ordshiie, which consists of a senes of 
closel) associated coal scams, var) mg from 8 to 12 or 13, divided 
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from each othe- by their partings, but making together one great 
bed of from 25 to 40 ft or more m thickness The partings 
together do not amount to more tlian 2 or 3 ft The method of 
working which has been long m use is represented m fig 9 The 
mam level or gate road is driven m the benches eoal, or lower part 
of the seam, while a smaller drift for ventilation, called an air 
heading, is earned above it in one of the upper beds called the 
slipper coal From the gate road a heading called a liolt-hole is 
opened, and extended into a large rectangular ehimhcr known 
as a “side of work,” large pillars being left at regular intervals 
besides smaller ones or cogs Ihe order m which the coal is cut 
is shown in the dotted and numbered squ ires in the figure 
The coal is first cut to the top of the slipper eoal from below , after 
which the upper portion is either broken down by wedging or 
falls of Itself The working of these upper portions is exceedingly 
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dangerous, owing to the great height of the excavations, and 
fatal accidents from falls of roof are in consequence more common 
in South Staffordshire than m any other coalfield in this country 
The air from the down-cast shaft enters from the gate road, and 
passes to the up-cast through the air heading above About one- 
half of the total coal (or less) is obtained in the first working , 
the roof is then allowed to fall, and when the gob is sufficiently 
consolidated, fresh roads are driven through it to obtain the ribs 
and pillars left behind by a second or even, in some cases, a third 
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working The loss of coal by this method is very considerable, 
besides great risk to life and danger from fire It has, therefore, 
been to some extent superseded by the long-wall method, the 
upper half being taken at the first working, and removed as 
completely as possible, working backwards from the boundaries 
to the shaft The lower half is then taken m the same manner, 
after the fallen roof has become sufficiently consolidated to allow 
the mine to be reopened 

In the v/orking of thick seams inclined at a high angle, such as 
those in the south of h ranee, and in the lignite mines of Styria 
and Bohemia, the method of \\orking in horizontal slices, about 
12 or 15 ft thick, and filling up the excavation with broken rock 
and earth from the surface, is now generally adopted in pre- 
ference to the systems formerly used At Monceaux les Mines, 
m France, a seam 40 ft thick, and dipping at an angle of 20®, is 
worked in the following manner A level is driven in a sandstone 
forming the floor, along the course of the coal, into which com- 
munications are made by cross cuts at intervals of 16 yds , which 
are driven across to the roof, dividing up the area to be worked 
into panels These are worked backwards, the coal being taken 
to a height of 20 ft , the opening being packed up with stone sent 
down from the surface As each stage is worked out, the floor level 
IS connected with that next below it by means of an incline, which 
facilitates the introduction of the packing material Stuff contain- 
ing a considerable amount of clay is found to be the best suited 
for the purpose of filling, as it consolidate s readily under pressure 

In France and Germany the method of filling the space left 
by the removal of the coal with waste rock, quarried under- 
ground or sent down from the surface, which was originally used 
m connexion with the working of thick inclined scams by the 
method of horizontal slices, is now largely extended to long-wall 
workings on thin seams, and in Westphalia is made compulsory 
\/here workings extend below surface buildings, and safety pillars 
of unwrought coal are found to be insufficient With careful 
packing It IS estimated that the surface subsidence will not exceed 
|o of the thickness of the seam removed, ind will usually 
be considerably less The material for filling mav be the waste 
from earlier workings stored in the spoil banks at the surface , 
where tl ere are blast furnaces m the neighbourhood, granulated 
slag mixed with earth affords excellent packing In thick seams 
packing adds about 5d per ton to the cost of the coal, but m 
thinner scams the advantage is on the other side 


In some anthracite collieries in America the small coal or culm 
and other waste are washed into the exhausted workings by 
water which gives a compact mass filling the excavation when the 
water has drained away A modification of this method, which 
originated in Silesia, is now becoming of importance in many 
European coalfields In this the filling material, preferably 
sand, IS sent down from the surface through a veitical steel pipe 
mixed with sufficient water to allow it to flow freely through 
distributing pipes m the levels commanding the excavations to 
be filled , these are closed at the bottom by screens of boards 
sufficiently close to retain the packing material while allowing 
the w Iter to pass by the lower level to the pumping-engine which 
returns it to the surface 

The actual cutting of the coal is chiefly performed by manual 
labour, the tool employed being a sharp-pointed double-armed 
pick, which IS nearly straight, except when required 
for use in hard rbek, when the arms are made with an 
inclination or “ anchored ” The terms pike, pick, coal 
mandril and slitter are applied to the collier’s pick in 
different districts, the men being known as pikemen or hewers 
In dnving levels it is necessary to cut grooves vertically parallel 
to the walls, a process known as shearing but the most import- 
ant operation is that known as holing or kirving, which consists 
in cutting a notch or groove in the floor of the se im to a depth 
of about 3 ft , measured back from the face, so as to leave the 
overhanging part unsupported, which then either falls of its own 
accord within a few hours, or is brought down cither by driving 
wedges along the top, or by blasting The process of holing in 
coal is one of the severest kinds of human labour It has to 
be performed in a constrained position, and the miner Iving on 
his side has to cut to a much greater height, in order to get room 
to carry the grooc e m to a sufficient depth, than is required to 


bring the coal down, 
gning rise to a great 
waste in slack \s com- 
pared with machine 
work This is some- 
times obviated by 
holing m the beds 
below the coal, or in 
any portion of a seam 
of inferior quality that 
may not be worth 
working This loss is 
proportionately greater 
m thin than m thick 
seams, the same 
quantity being cut to 
waste in either case 
Ihe method of cutting 
coal on the long-wall 
system is seen in fig 10, 
representing the work- 
ing at the Shipley col- 
liery 1 he coal is 40 in 



thick, with a seam of 
fire-clay and a roof of 
black shale, about 6 
in of the upper part, 
known as the roof coal. 



not being worth work- 
ing, is left behind A 
groove of tnangul ir 


I IG 10 — Long wall woikmg face — 
Plan and Section 


section of 30 in base and 9 in high is cut along the face, 
inclined timber props being placed at intervals to support 
the overhanging portion until the required length is cut These 
are then removed, and the coal is allowed to fall, wedges 
or bUsting being employed when necessary The roof of the 


excavation is supported as the coal is removed, by packing up 
the waste material, and by a double row of props, 2 ft from eac h 
other, placed temporarily along the face These are placed 5 ft 
apart, the props of the back row alternating with those m front 
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The props used are preferably of small oak or hnglish larch, 
but large quantities of fir props, cut to the right length, are 
also imported from the north of Europe As the work proceeds 
onwards, the props are withdrawn and replaced m advance, 
excejit those that may be ^rushed by the pressure or buried by 
sudden falls of the roof 

In Yorkshire hollow square pillars, formed by piling up short 
blocks of wood or chocks, are often used instead of props formed 
of a single stem 

In securing the roof and sides of coal workings, malleable iron 
and steel are now used to some extent instead of timber, although 
the consumption of the latter material is extremely large As 
a substitute for timber props at the fare, pieces of steel joists, 
with the web cut out for a short distance on either end, with the 
flanges turned back to give a square bearing surfai e, have been 
introduced In large levels only the cap pictcs for the roof are 
made of steel joists, but m smalki ones complete arches made 
of pieces of rails fish-jointed at the crown are used In another 
system introduced by the Mannesmann Tube Company ^he 
prop IS made up of weldless steel tubes sliding telescopically 
one within the other, which are fixed at the right height by a 
screw clamp capable of carrying a load of 15 to 16 tons These 
can be most advantageously used on thick seams 6 to 10 ft or 
upwards For shaft linings steel rings of H or channel section 
supported by intermediate struts arc ilso used, and cross-bearers 
or buntons of steel joists and rail guides are now generally 
substituted for wood 

When the coal has been under-cut for a sufficient length, 
the struts are withdrawn, and the overhanging mass is allowed 
to fall during the time that the workmen are out of the pit, or it 
may be brought down by dri\ mg wedges, or if it be of a com- 
pict character a blast in a borehole neir the roof may be 
required Sometimes, but rarely, it happ< ns that it is neeessar\ 
to cut vertual gnxnes m the face to determine the limit of 
the fall, such limits being usually dependent upon the elect or 
divisional planes in the coal, especially when the work is carried 
perpendicular to them or on the end 

The substitution of maihinerv for hand labour in cutting cod 
has long becii a favourite prolilem with inventors, the earliest 
plan being that of Michael Miin/ies, in 1761, who 
cuttin proposed to work a heavy pi< k underground by power 
macbiaes transmitted from an engine at the surface, through 
the agemies of spear-rods and chuns passing ovei 
pulleys , but none of the methods suggested proved to be prac- 
ticxllv successful until the general introduction of compresse 1 
air into mini s furnisht d a < onvenient motive power, susceptible 
of being carried to considerable distances without anv'^ gieat loss 
of pressure This agent has been applied in various ways, in 
machines which either imitate the action of the collier bv cutting 
wiih a pick or make a groove by rotating cutters attached to an 
endless ch un or a revolv ing disk or wheel The most sure essful 
of the first diss, or puk machines, that of William I'lrih of 
Sheffield, consists essenti vllv of a honzonLil pick with two 
cutting arms jil iced one slightly in advance of the other, w’hich 
IS swung backwards and forwards bv a pair of bell ciank levers 
actuated by a horizontal cylinder engine mounted on a railw iv 
truck dlu> weight is about 15 cwt At a working speed of 60 
yds per shift of 6 hours, the work done corresponds to that of 
twelve average men The width of the groove cut is from 2 to 
3 in at the face, diminishing to ij m at the back, the pro- 
portion of waste being very considerably diminished as com- 
pared with the system of holing by hand The use of this 
machine has allowed a thin seam of eannel, from 10 to 14 in in 
thickness, to be worked at a jirofit vvhieli had formerly been 
abandoned as too hard to be worked by hand-labour Pick 
machines hav e also been introduced bv Jones and Levick, Biddci , 
and other inventors, but their use is now mostly abandoned in 
favour of those working continuously 

In the Gartsherrie machine of Messrs Baird, the earliest of the 
flexible chain cutter type, the chain of cutters works round a 
fixed frame or jib projecting at right angles from the engine 
carriage, an arrangement which makes it necessary to cut from 


the end of the block of coal to the full depth, instead of holing 
into it from the face The forward feed is given by a chain 
winding upon a drum, which hauls upon a pulley fixed to a prop 
about 30 yds in advance 1 his is one of the most compact forms 
of machine, the smaller size being only 20 in high M ith an air 
pressure of from 3^ to 40 lb per sq in , a length of from 300 to 
350 ft of coal IS holed, 2 ft 9 in deep, m the shift of from 8 to 
10 hours The chain machine has been largely developed m 
America in the Jeffrey, Lmk Bell, and Morgan Gardner coal 
cutters Ihese are similar m principle to the Baird machine, 
the cutting agent being a flat link chain carrying a double set 
of chisel points, which are draw n across the coal face at the r ite 
of about 5 ft per second , but, unlike the older machines, in 
which the cutting is done in a fi>ed plane, the chain with its 
motor IS made movable, and is fed forward by a rack-and-pinion 
motion as the cutting advances, so that the cut is hmiUd in 
breadth (3J to 4 ft ), while its depth may be varied up to the 
maximum travel (8 ft ) of the cutting frame The carry ing 
frame, while the work is going on, is fixed m position by jaek- 
screws bearing against the roof of the scam, which, whin the 
cut IS completed, are withdrawn, and the machine shitted 
laterally through a distance equal to the breadth of the cut and 
fixed m position again The whole operation recjuires fri'in 
8 to 10 minutes, giving a cutting speed of 120 to 150 sq ft per 
hour These machines weigh from 20 to 22 cwt , and arc mostly 
driven by electric motors of 25 up to 35 h p as a maximum 
By reason of their intermittent action they are only suited for 
use m driving galleries or in pillar-and-stall workings 

A simple form of the saw or spur wheel eoal-eutting machine 
fs that of Messrs Winstanly ic Barker (fig ii), which is driven 



Fig II — Wmstinh & B irkt r s Coal-cutt in" Machine — Flan 

by a pair of oscillating engines plated on a frame running on 
rills in the usual waa I he crank shift carries a pinion which 
gtars into a toothed wheel of a coarse pitch, carry ing cutters a* 
the ends of the teeth This wheel is mounteu on a earner which, 
being movable about its centie bv a screw gearinu worked by 
hand, gives a radial sweep to the cutting edges '\htn at work 
It IS slowly turned until tin e irntr is it light angles to the frana, 
when the cut his attained the full depth The forward mcjtion 
IS given bv a chain w mding upon a crali pi iced in front, by w hieh 
It IS hauled slowly forward With 25 lb pressure it will hole 
3 ft deep, at the etc of 30 yds per hour the cut being only 
2^ in high, but It will only work on one side of the carnage 
Ihis type has been greatly improved and no v is the most popular 
machine m Great Britain, especiilly in long -w ill workings 
W^ E Garforth s Diamond coal cutter, one of the best known, 
undercuts from 3! to 6 ft In some mstinces electric motors 
hive been sulistituted for compressed-air engines in such 
machines 

Another class of percussive coal-cutters of Anier'can origin 
is represented by the Harrison, Sullivan and Ingersoll-bergeint 
machines, which are essentially large rock-drills without turning 
gear for the cutting tool, and mounted upon a pur of wheels 
placed so as to allow the tool to work on a forwarel slope W hen 
m use the machine is placed upon a wooden platform inclining 

VI 10(1 
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towards the face, upon whah the miner lies and controls the 
direction of the blow by a pair of handles at the back of the 
machine, which is kept stationar)' by wedging the wheels against 
i stop on the platform These machines, which are driven by 
compressed air, are very handy in use, as the height and direction 
of the cut may be readily vaned , but the work is rather severe 
to the driver on account of the recoil shock of the piston, and an 
isbistant IS necessary to clear out the smill coil from the cut, 
which limits the rate of cutting to about 125 sq ft per hour 
Another kind of application of machinery to coal mining is 
that of Messrs Bidder & Jones, which is intended to replace the 
use of blasting for bnnging down the coal It consists 
of a small hydraulic press, which forces a set of expand- 
machiaft bits or wedges into a bore-hole previously bored 
by a long screw augur or drill, worked by hand, the 
action of the press being continued until a sufficient strain is 
obtained to bring down the coal 'Ihe arrangement is, m fact, 
a modification of the plug and feather system used m stone 
quarrying for obtaining large blocks, but with the substitution 
of the powerful rending force of the hydraulic press for hand- 
power in driving up the wedges This apparatus has been used 
at Harecastle m North Staffordshire, and found to work well, 
but with the disadvantage of bringing down the coal in un- 
manageably large masses A metlwxi of wedging down coal 
sufficiently perfected to be of general application would add 
greatly to the security of colliers 
The removal of the coal broken at the working face to the pit 
bottom may in small mines be effected by hand labour, but more 
Uader- generally it is done by horse or mechanical traction, 

ground Upon railways, the “ trams ” or “ tubs,” as the pit 

convey wagotis are called, being where possible brought up to 
the face In steeply inclined seams passes or shoots 
leading to the main level below are sometimes used, and in 
Belgium iron plates are sometimes laid in the excavated ground 
to form a slide for the coal down to the loading place In some 
instances tmveHtnig^ brfts or creepers have been adopted, which 
deliver the ooal with a reduced amount of breakage, but this 
application; » not common The capacity of the trams varies 
with the size of the workings and the shaft From 5 to 7 ewt. are 
common sizes, but in South Wales they are larger, carrying up to 
one ton or more The rails used are of flat bottomed or bridge 
section varying m weight from 15 to 25 lb to the yd , they are 
laid upon cross sleepers m a temporary manner, so that they can 
be easily shifted along the working faces, but are carefully 
secured along mam roads intended to carry traffic continuously 
for some time The arrangement of the roads at the fate is 
shown in the plan, fig 10 In the mam roads to the pit when the 
distance is not consideralde horse traction may be used, a tram 
of 6 to 15 vehicles being drawn by one horse, but more generally 
the hauling or, as it is tailed m the north of Fngland, the leading 
of the trams of tubs is efftt ted liy mechanical traction 

In a large collierj where the shafts are situ vtednear the centre of 
the field, and the workings extend on all sides, both to the dip and 
rise, the drawing roads for the coal may be of three different kinds 
— (i) levels druen at right angles to the dip, suitable for horse 
roads, (2) rise ways, known as jinny ro uls, jig-hrows, or up-brows, 
which, when of sufficient slope, may be used as self-acting planes, 
1 e the loaded waggons may be made to pull back the empty 
ones to the working faces, and (^) dip or down-brows, requiring 
engine power A road may be used is a self- u ting or gra\ itating 
mclme when the gradient is i m 30 or steefier, m whieh case the 
tram is lowered by a rope passing over a pulley or brake drum 
at the upper end, the return empty tram being attached to the 
opposite end of the rojx; ind liauled up by the descending load 
The arrangements for this purpose vary, of course, with the 
amount of work to be done with one fixing of the machinery , 
where it is hkelv to he used for a considerable time, the drum and 
brake are solidly constructed, and the ropes of steel or iron wire 
carefully guided over ft iction rollers, placed at intervals between 
the rails to prevent them from chafing and wearing out on the 
ground Where the load has to be hauled up a rising gradient, 
underground engines, driven by steam or compressed air or 


electric motors, are used In some cases steam generated in 
boilers at the surface is carried in pipes to the engines below, but 
there is less loss of power when compressed air is sent down m the 
same way Underground boilers placed near the up-cast pit so 
that the smoke and gasas help the ventilating furnace have been 
largely used but are now less favourably regarded than formerly 
Water-pressure engines, driven by a column of water equal to the 
depth of the pit, have also been employed for hauling Ihesc 
can, however, only be used advantageously where there are fixed 
pumps, the fall of water generating the power resulting in a 
load to be n moved by the expenditure of an equivalent amount 
of power m the pumping engine above that necessary for keeping 
down the mine water 

The principal methods in which power tan be applied to 
underground traction are as follows — 

1 ^ail rope system 

2 Endless chain system 

3 Endless rope system on the ground 

4 Endless rope system overhead 

The three last may be considered as modifications of the same 
prmciple In the first, wluch is that generally used in Northum- 
berland and Durham, a single line of rails is used, the loaded 
tulis being drawn “ out bye,” 1 e towards tlie shaft, and the 
empty ones returned ” m bye,” or towards the working faces, 
by reversing the engine , while in the other systems, double 
lines, with the rope travelling continuously in the same direction, 
are the rule On the tail rope plan the engine has two drums 
worked by spur gearing, which can be connected with, or cast 
loose from, the driving shaft at pleasure Ihe mam rope, which 
draws out the loaded tubs, coils upon one drum, and passes near 
the floor over guide sheaves placed about 20 ft apart I he tail 
rope, which is of lighter section than the mam one, is coiled on the 
second drum, passes over simdar guide sheaves placed near the 
roof or side of the gallery round a pulley at the bottom of the 
plane, and is fixed to the end of the tram or set of tubs When 
the load is being drawn out, the engine pulls directly on the 
m iin rope, coiling it on to its own drum, while the tail drum luns 
loose paying out its rope, a slight brake pressure being used to 
prevent its running out too fast When the set arrives out bye, 
the mam rope will be wound up, and the tail rope pass out from 
the drum to the end and back, ? e twice the length of the way , 
the set IS returned in bye, by reversing the engine, casting loose 
the mam, and coupling up the tail drum, so that the tail rope is 
wound up and the main rope paid out Ihis method, which is 
the oldest, is best adapted for ways that are neaily level, or 
when many branches are intended to be worked from one engine, 
and can be carried round curves of small radius without deranging 
the trams , but as it is intermittent m action, considerable 
engine-power is required in order to get up the required speed, 
which IS from 8 to 10 m per hour From 8 to 10 tubs arc usually 
drawn m a set, the ways being often from 2000 to 3000 yds long 
In dip workings the tail rope is often made to work a pump 
connected with the bottom pullcv, which forces the water back 
to the cistern of the mam pumping engine m the pit 

I* or the endless chain system, which is much used in the W igan 
district, a double line of way is nc cc ssai v , one line for full and tlie 
other for empty tubs Ihe chain passes over a pulley driven 
by the engine, placed at such a height as to allow it to lest upon 
the tops of the tubs, and round a similar inilley at the far end of 
the plane The forward edge of the tub carries a projecting 
pm or horn, with a notch into which the chain falls which drags 
the tub forward Ihe road at the outer end is made of a less 
slope than the chain, so that on arrival the tub is lowered, clears 
the pm, and so becomes detached from the chain The tubs arc 
placed on at intervals of about 20 yds , the chain moving con- 
tinuously at a speed of from 2^ to 4 m per hour Ihis system 
presents the greatest advantage s m point of economy of driving 
power, especially where the gradients are variable, but is tx- 
pensiv’^e m first cost, and is not well suited for curves, and branch 
roads cannot be worked continuously, as a fresh set of pul'eys 
worked by bevel gearing is required for each branc h 

The endless roj^e system may be used with either a single or 
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double line of way, but the latter is more generally advantageous 
I he rope, which is guided upon sheaves between the rails, is 
taken twice round the head pulley it is also < ustomary to use 
a stretching pulley to keep the rope strained when the pull of 
the load diminishes 1 his is done by passing a loop at the upper 
end round a pulley mounted in a travelling frame, to which 
IS attached a weight of about 15 cwt hanging by a chain fins 
weight pulls directly against the rope , so if the latter slacks, 
the weight pulls out the pullc\ frame and tightens it up ag un 
Ihe tubs are usually formed into sets of from 2 to 12, the front 
one being « oupled up by a short length of chain to a ( I imping 
hook formed of two jaws moulded to the curve of the roj)e which 
are attached by the “ run rider, ’ as the driver accompanying 
the tram is called This system in many respects resembles 
the tail rope, but has the advantage of working with one-third 
less length of rope for the same length of wa> 

The endless rope system overhead is substantiullv similar to 
the endless chain The wagons arc attached at intci\als by 
short lengths of chain lapped twice round the rope and hooked 
into one of the links, 01 m some eases the chains are hooked 
into hempen loops on the mam rope In mines that are woiked 
from the outcrop hj adits or da> levels traction b> locomotives 
driven by steam, compicssed air or electricity is used to some 
extent Ihe most numerous applications arc m America 

One of the most important branches of colliery work is the 
management of the ventilation, involving as it does the supplv 
of fresh ur to the men working m the pit, as well as 
the removal of inilamniable gases that may be given 
ofT by the coal This is effected bv carrving through 
the workings a large volume of air which is kept continually 
moving m the same direction, descending from the surface by 
one or more pits known as intake 01 downcast pits and leaving 
the mine bv a return or upcast pit Such a circulation of air 
can only be effected by mechanical means when the workings 
arc of any extent, the methods actually adopted being -(i) The 
rarefii tion of the air in the upcast pit liy a furnace placed at the 
bottom , and (2) Exhaustion by machinery at the surface ihe 
former plan, being the older, has been most largely used, but is 
becoming replaced liv some form of machine 

Ihe usual form of ventilating furnace is a plain hre giatc 
placed under an arch, and eommumcating w ith the upcast shaft 
by an inclined drift It is scpaiated from the coal by a narrow 
passage walled and arched m brickwork on both sides Ihe 
si/e of the grate vanes with the requirements of the ventilation, 
hut from 6 to 10 ft broad and from 6 to 8 ft long arc u nal 
dimensions I he fire should be kc pt as thin and bright as possible, 
to icducc the amount of smoke in the upcast When the mine 
IS free from gas, the furnace may be worked bv the return an, 
but it is better to take liesh air dnectlv from the downcast by 
i scale, or split, from the mam current Ihe lelurn air from 
ticu workings is never allowed to approach the furmicc but is 
c 11 ricd into the upcast bv i spec lal channel, called a dumb 
dnft, some distance above the fuinacc drift so is not to come 
in contact with the products of combustion until they have been 
cooled below the igniting point of lire damp Where the upcast 
pit IS used for diawing c'oil, it is usual to discharge the smoke 
and gases through i short later il drift neir the surficc into a 
tall chimncv, so as to keep the pit-top as clear as possible for 
working Otherwise the chimney is built directly over the 
mouth of the pit 

Mechanical ventilation may be effected cither by direct ex- 
haustion or centiifugal displacement of the air to be remov ed 
In the first method i eciprocating bells, or pi'-ton machines, or 
rotary machines of vaiying capacity like gas-works exhausters, 
are employed They were formerly used on a very large scale 
in Belgium and South Wales, but the great weight of the mov mg 
parts mvkes it impossible to drive them at the high speed 
called for by modern requirements, so that centrifugal fans arc 
now generally adopted instead An early and very successful 
machme of this class, the Guibal fan is represented m fig 12 
ITic fan has eight aims, fiamcd together of wrought iron bars, 
with diagonal struts, so as to obtain ngidity with comparative 


lightness, carrying Hal c losc-boaidcd blades at their extremities 
It revolves with the smallest possible clear nice m a ch<imber 
of masonry, one of the side walls being perforitcd by a large 
round hole, through which the air from the nune is admitted 
to the centre of the fan I he lower quadrant of the casing is 
enlarged spirally, so is to leave a in trow rcctanguhr opening 
at the bottom, through which the air is discharged into a chimney 
of gradually increasing section earned to a height of about 25 ft 
The size of the discharge aperture can lie varied by means of a 
flexible wooden shutter sliding m a groove in i c ist iron plate, 
curved to the slope of the casing Bv the use of the spiral guide 
easing and the chimney the velocity of the effluent air is gradually 
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reduced up to the point of linil discharge into the atmosphere, 
whereliy a gr(a,ter useful effect is rcahzeci thin is the case when 
the air streams freely from the cireumfeicnce with a velocity 
equal to that of the rotating fan The jiower is applied by steam 
ac tmg directly on a ( rank at one end of the axle, and the diameter 
of the fan may be 40 ft or more 

The Waddle fan, represented in fig it, is an example of 
another class of centrifugal ventilator in which a close casing 
IS not used, the air exhausted being discharged frcjm the circum- 
ference dircctlv into the atmosiihere It ccmsists ol a hollow 
sheet iron drum formed by two conoidal tubes, united together 
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I bv numerous guide blades cliviiling it up into a series of rect- 
I angular tubes of diminishing section, attached to a horizontal 
* axle h\ cast iron bosses and wrought iron irms The tubes at 
their smallest part ire connected to i cast iron ring, 10 ft m 
diameter but it their outci nrcumfcrcnc c thev arc onh 2 ft 
apart I he extreme diameter is 2 ^ ft 

By the adoption of more refined methods of construction, 
especiillv in the sh ipc of the intake and disc barge passages for 
the air and the forms of the fin bhdts, the efficiency of the 
ventilating fan has been greatlv me rciscd so thil the dimensions 
can lx; much rc diiccd and a higher r ite of speed adopted N otable 
examples are found m the Ratcau Scr and Ca.pell fans, and 
where an electnc generating station is available electric motors 
can be aclvantageouslv used instead of steam 

The quantiW of air required for i laige colliery depends upon 
the number of men cmploved as for actual respiration from 
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bar at the bottom, which are kept straight by a stretching The drum, when round ropes are used, is a plain broad cylinder, 
weight of from 30 cv\t to 4 tons attached to the lower bar with flanged nms, and cased with soft wood packing, upon 
In some cases four guides are used — two to each of the long sides which the rope is coiled , the breadth is made sufficient to take 
of the cage , but a more general arrangement is to have three — tlie wliole length of the rope at two laps One drum is usuallv 
two on one side, and the third in an intermediate position on the fixed to the shaft, while the other is loose, with a screw link or 
opposite side Many colliery managers, however, prefer to have other means of coupling, m order to be able to adjust the two 
only two opposite guides, as being safer 1 he cage is connected ropes to exactly the same length, so that one cage may be at the 
by tubular clips, made in two pieces and bolted together, which surface when the other is at the bottom, without having to pay 
slide over the rapes In addition to this it is necessary to have out or take up any slack rope by the engine 
an extra system of fixed gxudes at tlie surfat'e and at the bottom, For flat ropes the drum or bobbin consists of a solid disk, of 
where it is necessary to keep the cage steady during the operations the width of the rope fixed upon the shaft, with numerous 
of loading and landing, there being a much greater amount of parallel pairs of arms or horns, arranged radially on both sides, 
oscillation during the passage of the tage than with fixed guides the space between being just sufficient to allow the rope to enter 
For the same reason it is necessary to give a considerable clear- and coil regularly upon the preceding lap This method has the 
ance between the two lines of guides, which are kept from i«; to advantage of equalizing the work of the engine throughout the 
18 in apart, to prevent the possibility of the two cages striking journey, for when the load is greatest, with the full cage at the 
each other in passing With proper precautions, however, wire bottom and the whole length of rope out, the duty required in 
guides are perfectly safe for use at the highest travelling speed the first revolution of the engine is measured by the length of 
The cage is connected with the drawing-rope by short lengths the smallest circumference , while the assisUnce derived from 
of chain fiom the corners, known as tackling chains, gathered gravitating action of the descending cage in the same {jenod is 
into a central ring to which the rope is attached equ U to the weight of the falling mass through a height corre- 
Round steel wire-ropes, about 2 in m diameter arc | sponding to the length of the largest laj), and so on, the speed 
now commonly used , but m v'ery deep pits the\ are being increased as the weight diminishes, and vice versa The' 

sometimes tapered in section to reduce the dead weight lifted same thing can be effected m a more perfect manner b> the use 
Flat ropes of steel or iron wire were and are still used to a great of spiral or stroll drums, in whu h the rope is made to coil in a 
extent, but round ones are now generally preferred In Belgium spiral groove upon the surface of the drum, which is formed hy 
and the north of France flat ropes of aloe fibre (Manila hemp the frusta of two obtuse c ones placed with their smaller chumeters 

or plantain fibre) are in high repute, being considered prefer- outwards Ihis plan, though mechanically a verv good one, 

able by many colliery managers to wire, in spite of their great I has certain defects, especially in the possibilitj of dangei resulting 
weight A rope of this class for a pit 1200 metres deep, tapered i from the rope slipping sideways, if the grooves in the bed are not 
from 15 6 m to 9 m m breadth and from 2 m to ij in m j perfectly true The great size and weight of such drums are 
thickness, weighed 14 j tons, and another at Anzin, intended to | also disadvantages, as giving rather unmanageable dimensions 
lift a gross load of 15 tons from 750 metres, is 22 J in broad and m a very deep pit In some cases, therefore, a combined form is 
3 in thick at the drum end, and weighs 18 tons Tapered round | adopted, the body of the drum being cylindrical, and a width 
ropes, although mechanu-alh preferable, are not advantageous ecjual to three or four laps conical on either side 
m practice, as the wear being greater at the cuge end than on the ( ounterb ilam e chains for the winding engines are used m 
drum It IS necessary to cut off portions of the former at intervals the colheries of the Midland distncts of England In this method 
Ultimately also the ropes should be reversed in position, and this a third drum is used to receive a heavy flat link chain, shorter 
can only l>e done with a rope of uniform section than the main drawing-ropes, the end of which hangs down a 

The engines used for winding or hoisting m collieries are special or balance pit At starting, when the full load is to be 
usually direct-acting with a pair of horizontal cylinders coupled hfted, the balance chain uncxiiK, and continues to do so until the 
directly to the drum shaft Steam at high pressure desired equilibrium between the working loads is attained, when 
tai^aes cxhausting into the atmosphere is still commonly used, it is coiled up again in the reverse direction, to be again given 
but tlic great powei required for raising heavy loads out on the leturn trip 
from deep pits at high speeds has brought the qucbtiun of fuel In Kocpc’s methc^ the drum is replaced bv a disk with a 
economy into prominence, and more economical types of the grcxived rim for the rope, which passes from the top of one cage 
two-cylinder tandem compound class with lugh initial steam over the guide pulley, round the disk, and back over the secxincl 
pressure, superheatmg and condensing, have come in to some | guide to the second cage, and a Uni rope, passing round a pullev 
extent where the amount of work to be done is sufficient to at the bottom of the shaft, connects the IwttiHns of the cages, 
justify their high initial cost One of the earliest examples was so tliat the dead weight of cage, tubs and rope is completeh 
erect^ at Llanbradack in bouth Wales in 1894, intl tliey laive counterbalanced at all positions of the cages, and the work of the 
heto somewhat extensively used in Westphalia and the north of engine is confined to the useful weight of coal raised Motion is 
France In a later example at the Baxgold pit of tlie Powell communicated to the rope by fnctional contact with the drum, 
Duflryn Steam Coal Company a mixed arrangement is adopted which is covered through al^ut onc-half of the circumference 
with horizontal high-pressure and vertical low-pressure cylinders This system has been used m Nottinghamshire and at Snesd, 
This engine draws a net load of tons* of co^ from a depth m North Staffordshire In Belgium it was tried in a pit 940 
of fiat; yds in 45 seconds, the gross weight of the four trams, metres deep, w'fiere it has been replaced by flat hempen ropes, 
cage and chains, end rope, with the coal, bcwig 20 tons ii cwt and is now restricted to shallower workings In Westphalia it is 
The work of the winding engine^ being essentially of an inter- applied in about thirty different pits to a maximum depth of 
mattent character, can only be done with condensation when 761 metres 

a central condens<er keepmg a constant vacuum is used, and A novelty m winding arrangements is the substitution of 
even with this the rush of steam during wmdmg mciy be a cause the electromotor for tht steam engine, which has been effected 
of disturbance. This difficulty may be overcome by using m a few instances. In one of the best-known examples, the 
Rateau’s arrangement of a low-pressure turbine between the Zollern colliery m Westphalia, the Koepe system is useil, the 
engine and tlie condenser The accumulator, which is similar winding disk being dnven bv two motors of 1200 H P each on 
in principle to the thermal storage system of Druitt Halpin, is the same shaft Motion is obtained from a continuous-current 
a I loaed vessel completely filled with water, which condenses generator driven by an alternating motor with a very heavy 
the excess of steam during tlie winding period, and liecoramg fly-wheel, a combmaUon known as the Ilgner transformer, which 
superheated maintains the supply to tlie turbine when the runs contmuously with a constant draught on the generating 
mam engine is standing. Tlie power so developed is genorally station, the extremely variable demand of the winding engine 
utilized m the production of electncitv, for which there is an during the acceleration penod being met by the energy stored 
abundant use about Luge collieriea in the fly-wheel, which runs at a very high speed Ihis 
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arrangement works admirably as regards smootlmess and safety 
in running, but the heavy first cost and complication stand m 
the way of its general adoption Nevertheless about 6o electric 
winding engines were at work or under construction m May 1906 
Hie surface arrangements of a modern deep colliery are of 
considerable extent and complexity, the central feature being 
the head gear or pit frame carrying the guide pulleys 
winding ropes from the axis of the pit 
mtatM. to the drum This is an upright frame, usually made 
in wrought iron or steel strutted by diagonal thrust 
beams against the engine-house wall or other solid abutments, 
the height to the bearings of the guide pulleys being from 80 to 
xoo ft or more above the ground level This great height is 
necessary to obtain head-room for the cages, the Luidmg plat- 
forms being usually placed at some considerable height above 
the natural surface Ihe pulleys, which are made as large as 
possible up to 20 ft m diameter to diminisli the effect of bending 
strains in the rofie Ijy change in direction, have channelled cast 
iron rims with wrought iron arms, a form combining rigidity 
with strength, in order to keep down their weight 

io prevent aitidents from the breaking of the rope while the 
cage is travelling in the shaft, or from over winding when m 
consequence ot tlie engine not bung stopped in time tlie cage 
may be drawn up to the head-gear pulleys (both of which are 
unhappily not uncommon), various forms of safety catches and 
disconnecting hooks have been adopted Ihe former contriv- 
ances consist essentully of levers or cams with toothed surfaces 
or giippmg shoes mounted upon transverse axes attached to tht 
sides of tlu e ige, whose function is to take hold of the guides 
and support tlie cage m thi event of its becoming detached 
from the rope The opposite axes arc connected with springs 
wlmh arc kept in compression by tension of the rope in drawing 
but come into ac tion when the pull is released, the side axes then 
biting into wooden guides or giippmg those of steel bars or 
ropes lilt use ot these eontnvanres is more common in 
collieries on the continent of 1 urope where m some countries 
they arc obligatory than m England, where they are not generally 
pupulir owing to the^ir uncertainty in action and the constant 
drag on the guides when the rope slacks 

tor the prevention of aceidcnts from o\cr winding, dciachmg 
hooks are used 1 hese eonsist essentully of hnks formed of a 
pair of parallel plates joined by a central bolt forming a scissors 
joint which IS connected by chain links to the cage below and 
the winding-rope above Ihe outer sides of the link arc slupeil 
with projecting lugs above When closed by the load the 
width IS sufficient to allow it to enter a funnel-shnpied guide cm a 
cross-bai of the frame some distance abov e the bank lev el, but 
on reaching the nairowcr portion of the guide at the top the 
plates are forced apart which releases the rope!» and brings the 
lugs into contact with the top of the cross-bar which secures 
the cage from falling 

Three principal patterns, tliose of King, Ormerod and Walker, 
are m use, and thev are generally efficient supposing the speed 
of the cage at amv al is not excessive To guard against this it is 
now customary to use some speed-checking appliance, independ- 
ent of the engine-man, whaii reduces or entirely cuts off the 
steam supply when the cage arm es at a particular point near the 
surface, and applies the brake if the load is travelling too quickly 
Maximum speed controllers in connexion with the winding 
indicator, whah do not allow tlie engine to exceed a fixed rate 
of speed, are also used in some cases, wiUi recording indicators. 

When the cage arrives at the surface, or rather the platform 
forming the working top above the mouth of the pit, it is receiv ed 
upon the keeps, a pair of hinged gratings which art 
kept in an indmed position over the pit-tup by counter- 
acreeahtf l^alance weights, so that they are pushed aside to 
allow the cage to pass upwards, but fall back and 
receive it when the engine is reversed The tubs arc then remov td 
or struck by the landers, who pull them forward on to the 
platform, which is covered with cast iron plates at tlic same 
time empty ones are pushed in from the opposite side The 
cage is then lifted by the engine dear of the keeps, which arc 
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opened by a lever worked by hand, and the emptv tubs start 
on the return trip When the cage has sevtral decks, it is 
necessary to repeat this operation for each, unless there is a 
special provision made for loading and discharging the tubs at 
different levels An arrangement of this kind for shifting th< 
load from a large cage at one operation was introduced b> Fowler 
at Hucknall, in I eiccstcrshire, where the trains arc rtitived 
into a framework with a number of platforms corresponding to 
those of the cage, earned on the head of a plunger movable by 
hydraulic pressure m a vertical cylinder Hk emptv tubs are 
earned by a corresponding arrangement on the opposite side 
Bv this means the time of stoppage is reduced to a minimum, 
8 seconds for a three-decked eage as against 28 seconds, as tlu 
operations of lowering the tubs to the level of the pit-top 
diseliarging, and replacing them are performed during the time 
that the following load is Iieing drawn up the pit 

In the Lnited Kmgelom the drawing of coal is general!} 
confined to the day shift of eight hours, with an output of from 
100 to 150 tons per hour according to the depth, capacity 
of coal tubs, and facilities for landing and changing tubs With 
howlers hydraulic arrangement 2000 tons are raised 600 }els 
in eight hours In the deeper German pits, where great thick 
nesses of water-bearing strata have to he traversed, the first 
establishment expenses are so great tliat in order to increase 
output the shaft is sometimes provided with a complete doubh 
equipment of cages and engines In such (ascs the engines 
may he placed m line on opposite sales of the pit or at right 
angles to eaih other It is said that the output of single shafts 
has been raised by this method to 5500 and |soo tons in tlie 
ilouWe shift of sixteen hours It is particularly well suited to 
mines where groups of seams at different depths are worked 
simultaneous!} Some charuUnstu figures of the >velci for 
British collieries m 1898 are given htlow — 

Albion Collurv South J <^'^1 000 tons m i tear for om 
\Vdk*s I shaft viui OIK. (.ogim 

Silksworth (olhci} Nortli \ 535 ooo tons in a jfar for shaft 
utnberland | <580 jds diep two engines 

Bolsover Colliery Dei by 5(^8798 tons in 270 davs shaft 

365 y ds dtep 

Dcnrby M on Colluiv \e'2()<>47 2 S 1 days mwi 

\orkshirt / mum p<"i dav 2073 tons 

At Cadeby Mam colliery near Doiu aster m 1906, tons 
were drawn m fourteen hours from one pit 763 vds deep 
The tub when brought to the surface, after passing over i 
weigh bridge where it is weighed and tallied bv a weigher 
specially appomted for the purpose by the men and the owner 
jointly , is run into a ‘ tippler, a cage turning ibout a horizontal 
axis which discliarges the load m the first half of the rotathm 
ojod brings the tub back to the original position m the second 
It 15 then run back to the pit-bank to be loaded into the cage at 
the return journey 

Coal .US raised from the* pit is now generally subjected to some 
final processor cJassifieabon and cleaning before being despateiied 
to the consumer Ihe nature and extent of these operations 
vary with the diaracter of the coil, which if hard and free from 
shale jxirtings may be finished by simple screening mto large 
and nut sizes and smaller slack or duff, w ilh a fiival hand-pieking 
to remove shUc and dust from the larger sizc;» But when there 
IS much small duff, with intermcxed shale, more elaborate sizmg 
and washing plant liccomcs necessary Where hand-picking is 
done, the larger-sized coal, separated by 3 in bar screens, is 
spread out on a travelling band, which may be ^->00 ft long and 
from ? to 5 wide, and earned past a line of pickers sUtioncd 
along one side, who Lake out and remov e the w aste as it passes bv , 
leav mg the clean coal on the bell 1 he smaller duff is separated 
by vibrating or rotating screens into a great number of sizes, 
which are cloned by washing in continuous current or pulsaiiiig 
where tlie lighter coal nse-s to the surface and ls 
removed b\ a stream of water, while the hta\ ux w iste falls and 
IS discharged at a lower level, or through a valve at the bottom 
of the machine The larger or ‘nut si/es, frona J m upwards, 
arc washed on phm sieve pi itcs hut tor finer-graincd duff the 
sieve is covered witla a bed of broken felspar lumps ihout 3 in 
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thick, forming a kind of filter, through which the fine dirt passes 
to the bottom of the hutch The cleaned coal is carried by a 
stream of water to a bucket elevator and delivered to the storage 
bunkers, or both water and coal may be lifted bv a centrifugal 
pump into a large cylindrical tank, where the water drains away, 
leaving the coal sulficiently dry for use Modern screening and 
washing plants, especially when the small coal forms a consider- 
able proportion of the output, are large and costly, requiring 
machinery of a capacity of loo to 150 tons per hour, which 
absorbs 350 to 400 11 P In this, as in many other cases, electric 
motors supplied from a central station are now preferred to 
separate steam-engines 

Anthracite coal in Pennsylvania is subjected to breaking 
between toothed rollers and an elaborate system of screening 
before it is fit for sale The largest or lump coal is that which 
remains upon a riddle having the bars 4 in apart , the second, 
or steamboat coal, is above 3 in , broken coal includes sizes 
above 2 J or 2^ in , egg coal, pieces above 2|^ in sq , large stove 
coal, if in , small stove, i to ij or in , chestnut coal, f to f 
in , pea coal, 4 in , and buckwheat coal, f in Ihe most valu- 
able of these art the egg and stove sizes which are broken to 
the proper dimensions for household use the largtr lumps being 
unfit for burning in open fire-places In South Wales a somewhat 
similar treatment is now adopted in the anthracite districts 

With the increased activity of working characteristic of 
modern coal mining, the depth of the mines has rapidly increased, 
De that present time the le\el of 4000 ft , formerh 

working assumed IS the possible limit for working, has been 
nearly attained The following list gives the depths 
reached in the deepest collieries m Europe in 1900, from which 
It will be seen that the larger number, as well us the deepest, are 
n Belgium — 


Sdint Henntttc dcs rioduits Flenii 
Vivurs Gilly 

Marcincllc No ii ( Imlcioi 
Marchicnnc No 2 , 

\grappc Mons 

Pendleton dip woi kings 

s icrc M idanu C hark 101 

Ashton Moss dip vvoikin,s 

Ronchamn No ii ])it 

Viernov Anderlius 

AstkyPit Dukmhcld dip woikin s 

Saint \ndrc Poincr Chaikioi 


Metres 
Belgium 1150 
1143 
>075 

io(>5 

lOf'K) 

Lancashnt 1050 
Belgium 1055 
• vne ishiic 1024 
f lanci 1015 
Belgium 1006 
Cheshire 060 
Belgium 050 


Ft 

5775 

5750 

3527 
3404 
3478 
5474 
34t>i 
3 5^’o 
335t> 
5501 

5150 

3117 


I he greatest depth kttaincd in the Westphalian coal is at Fast 
Recklinghausen, where there arc two shafts 841 metres (2759 ft ) 
deep 

The subject of the limiting depth of working has been very 
full> studied in Belgium by Professor Simon Stassart of Mons 
(“ Les Conditions d’exploitation k grande jirofondeur en Bel- 
gique,” Bulletin lie la ^oneiS de V Industrie miuhale, 3 ser , vol 
\iv ), who finds that no special dilficulty has been met with in 
workings above 1100 metres deep from increased temperature or 
atmospheric pressure The extreme temperatures in the working 
faces at 1150 metres were 7c/ and 86° F , and the maximum m 
the end of a drift, 100° , and these were quite bearable on account 
of the energetic ventilation maintained, and the dryness of the 
air The vield per man on the working faces was 4 5 tons, and 
for the whole of the working force underground, o 846 tons, 
which IS not less than that realized in shallower mines From 
the experience of sue h workings it is considered that 1 500 metres 
would be a possible workable depth, the rock temperature being 
132°, and those of the intake and return galleries, 92° and 108° 
respectively Under such conditions work would be practically 
impossible except with ver> energetic ventilation and dry air 
Jt would be scarcely possible to circulate more than 120,000 to 
130,000 cub ft pir minute under such conditions, and the 
number of working plues would thus be restricted, and conse- 
quent!) the output reduced to about <500 tons per shift of 10 
hours, which could be raised by a single engine at the surface 
without requiring any ^^ery different appliances from those in 
t irrcnt use 

In the United Kingdom the ownership of coal, like that of 


other minerals, is in the propnetor of the soil, and passes with 
It, except when specially reserved in the sale Coal 
lying under the sea below low-water mark belongs to the 
crown, and can only be worked upon payment of <,041/ 
royalties, even when it is approached from shafts sunk 
upon land in private ownership In the Forest of Dean, which is 
the property of the crown as a royal forest, there are certain curious 
rights held by a portion of the inhabitants known as the Free 
Miners of the Forest, who are entitled to mine for coal and iron 
ore, under leases, known as gales, granted by the principal agent 
or gaveller representing the crown, in tracts not otherwise 
occupied This is the only instance in Great Britain of the custom 
of free coal mining under a government grant or concession, which 
IS the rule in almost every country on the continent of Europe 
The working of collieries m the United Kingdom is subject 
to the provisions of the Goal Mines Regulation Act 1887, as 
amended by se\eral minor acts, administered by in- 
spec tors appointed by the Home Office, and forming a Mines 
< ompletc disciplinary code m all matters connected with Regulm- 
coal-mining An important act was passed in 1908, *fonAct 
limiting the hours of work below ground of miners For a 
detailed account of these various acts see the article Labour 
Lfgislaiion 

Coal-mining is unfortunately a dangerous occupation, moic 

than a thousand deaths from accident being reported , 

, , ” * Accidents 

annually by the inspei tors of mines as occurring in the 

collieries of the United Kingdom 
The number of lives lost during the jeai i<>o6 w is aceoidm ' to 
the inspectors returns — 

Fiom explosions 54 


falls of giound 


547 

other undergiound accidents 


528 

accidents in shafts 


(^5 

surface accidents 


155 


J otal 

1 129 


The principal sources of danger to the collier, as distinguished 
from other miners, are e\ plosions of fire-damp and falls of roof m 
getting coal , these together make up about 70 % of the whole 
number of deaths It will be seen that the former class of ac- 
cidents, though often attended with great loss of life at one time, 
are less fatal than the latter 

AiJiHORiiiLs — The most important new publication on ]5iitish 
coil IS that of the royal commission on coal supplies appointed m 

1901 whose final report w is issued m IQ05 A convenient digest 
ol the evidence clissiheel aeeoiehng to subiccts was published by the 
C olltery Ouardtan ncwspapei in three epiarto volumes in 1905-1907 
anel the leading points bcaimg on the extension inel resources of the 
different districts wcie incoiporateel m the fifth edition (1905) of 
Professor Edward Hulls Coal rield<> of Great Ilritain The Riporl 
of the earlier reiyal commission {1870) however still remains of gre it 
V due ind must not be considered to have had its conclusions entire ly 
superseded In connexion with the re surve y in gri iter detail of the 
coilfields by the tiiological Survey i senes of elcscriptive memoirs 
were unelertaken those on the North Staffordshire and Iciecster 
shire fields and nine parts dealing with that of South Wales having 
appeared by the beginning of 1908 

An independent work on the coal resources of Scotland under the 
title of the Coalfields of Scotland by R W Dixon, was pul)h-.heel m 

1902 

The Rhtnisli Westphah in coilfield was fully desciibcd in all 
details geological technical ind economic m a work called Die 
rntwickelung des niedcrrhetnisth -westfiUtsihen Stetnhohlen Berg 
hattes in der rwetten Halfte des 19"" Jahihunderts (ilso known by the 
short title of Sammelwerk) in twelv i (juarto volume s issued uneler the 
aujqMces of the Westphalian ( oal Trade Syndicate (Berlin I902-i<j05) 

The coalfields of the Austrian dominions (exclusive of Hungiry) 
ire desciibcd m Die Mineralkohlen Osterteuhs published it Vienna 
by the Central Union of Austri in mineowncrs It continues the 
table of former olfieiil publications in 1870 and 1878, but m much 
more detail than its predecessors 

Systematic detailed descriptions oMhc French coalfields appear 
from time to time uneler the title of Etudes sur les gUes mtniraux do 
la Fiance from the ministry of public woiks m Pans 

Much impoitant information on American coals will be found 111 
the three volumes of Reports on the Coal I esttng Plant at the S/ 
I outs L\htbUton published by the United States Geological Survey 
in icjo6 A special work on the 4 nthraoite Coal Jndustiv of the U nitcd 
States by P Roberts was published in 1901 

The most useful general work on coal mining is the Ti\t Book 
of Coal Mtnt ig by^ II W Hughes which also contims detailed 
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bibliographical lists for each division of the text The 5th edition 
appeared in 1904 

Current progrebs in mining and other matters connected with coal 
can best be followed by consulting the abstracts and bibliographical 
lists of memoirs on tluse subjects that have appeared m the technical 
lournals of the world contained m the Journal of the Institute of 
Mining Engineers and that of the Iron and Steel Institute Ihe 
latter appears at half-yearly intervals and includes notices of pub 
lications up to about two or three months before the date of its 
publication (H B ) 

COALBROOKDALE, a town and district in the Wellington 
padiamentary division of Shropshire, Fngland I he town has a 
station on the Great Western railway, 160 m N W from London 
The district or dale is the narrow and picturesque valley of i 
stream rising near the Wrekin and following a course of some 
8 m in a south-easterly direction to the Severn Great ironworks 
occupv It They were founded in 1709 by Abraham Darby with 
the assistance of Dutch workmen, and continued by his son and 
descend mts kather and son lucl a great share in the div^ovcry 
and elaboration of the use of pit-coal for making iron, which 
revolutionized and saved the English iron trade Ihe father 
hardly witnessed the benefits of the enterprise, but the son was 
fully rewarded It is recorded that he watched the experimental 
filling of the furnace ceaselessly for six days and nights, and that, 
just as fatigue was overcoming him, he saw the molten metil 
issuing, and knew that the experiment had succ ceded 

Ihe third Abraham Darby built the famous Coalbrookdale 
iron bridge over the Severn, which gives name to the neighbounng 
town of Ironbridge, which with i portion of Coalbrookdale is 
in the parish of Madclcy {q v ) Fine wrought iron work is pro 
duced, and the school of art is well known Ihere arc also 
bnek and tile works 

COAL-FISH (Gadu^ virens), also called green cod, black 
pollack, saith ond sillock, a fish of the family Gadtdae It has a 
very wide lange, which nearly coincides with that of the cod, 
although of a somewhat more southern character, as it extends 
to both east and west coasts of the North Atlantic, and is 
occasionally found in the M( diterrancan It is especially common 
in the north, though rarely entering the Baltic it becomes 
rare south of the F nglish Channel Unlik^" the cod and haddock 
the cv>il-fish is to i great extent, i surface-swimming fish 
c ongK gating together m 1 irge schools, and moving from place to 
place m search of food, large specimens (3 to 3I ft long), 
however, prefer deep watci, down to 70 fathoms The flesh 
IS not so highly a allied .is that of the cod and haddesek The 
lower jaw projects more or less bevond the upper, the ment il 
barbie is smill, s imctimes rudimentir\, the vent is below the 
postciioi half of the first dorsal fin, and there is a dark spot in 
th( '’xil of the pectoral fin 

COALING STATIONS Maiitime war m all ages has required 
that the ships of the belligerents should have the use of sheltered 
wvtcrb foi repvirs and for replenishment of supplies Ihe 
operations of commerce from the earliest dav'^s demancled n itiiral 
harbours, round which as m the conspicuous mstance of Sv r u use, 
large populations gathered buch points, where wealth and re- 
sources of all kinds accumulated, became objects of attack, and 
gre it efforts were expended upon their capture As maritime 
operitions extended, the importance of a seaboard increased, 
and th'^ possession of good natural harbours bee ime more ind 
more advantageous At the same time the growing size of ships 
and the complcxitv of fitments caused by the dev elopment of the 
sailing art imposed new demands upon the cqumment of ports 
dike for purposes of constiuction and for repairs, while the 
differentiation between warships and the ccimmercial marine led 
to the establishment of naval bases and dockyards provided 
with speci.al resources From the dav s when the great s.ailors 
of Elizabeth earned war into dist int seas, remote harbouis beg in 
to assume naval importance Expeditionary forces required 
temporary bases, such as Guantanamo Bav, m Cuba, which was 
so utilized by \dmiral Vernon in 1741 As outlying terntones 
began to be occupied, and jurisdiction to be exercised over their 
ports, the harbouis available for the free use of a belligerent 
were gradu.illy 1 educed m numb'^r, and it became occasionallv 
necessary to take them by force Thus, m 1782 the capture of 
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Frincomalee was an object of sufficient importance to justify 
special effort, and buffren gained a much-needed refuge for his 
ships, at the same time compelling his opponent to depend upon 
the open roadstead of Madras ami even to send ships to Bombay 
In this case a distant harbour acquired strategic importance, 
mainly because sheltered waters m the seas where Hughes ami 
Suffren strove for naval supremacy, were few and far between 
A sailing man-of-war usually carried from five to six months’ 
provisions and water for 100 to 120 days Other needs required 
to be met, and during the wars of the krench Revolution it was 
usual, when possible, to allow ships engaged in blockade to return 
to port every five or six weeks “ to refresh ’ For a sailing fleet 
acting on the offensive, a port from which it could easilv get to sea 
was a great advantage Thus Raleigh protested against the use of 
closely landlocked harbours “ Certain it is,’ he wrote, “ that 
these ships are purposely to serve Ills Majesty and to defend the 
kingdom from danger, ind not to be so penned up from casualitie 
as that they should be less able or serviceable m times of need ” 
Nelson for this reason made great use of Middalena Bay, in 
Sardinia, and was not greatly impressed w ith the strategic v aluc 
of Malta in spite of its fine natural harbour The introduction of 
steam gave rise to a new naval requirement — coal — which soon 
became vital Commerce under isteam quickly settled down 
upon fixed routes, and depots of coal were established to meet its 
needs Coaling stations thus came into existence by a natural 
process, arising from the exigencies of trade, and began later to 
supply the needs of navies 

kor many years there was no inquirv' into the war requirements 
of the British fleet as regards coal, and no attempt to regularize 
or to fortify the ports at which it was stored Suc- 
cessful naval war had won for Great Britain manv coJiing 
points of vantage throughout the world, and in some stations 
cases the strategic value of ports had been proved by 
actual experience Ihe extreme importance of the Cape of Good 
Hope, obscured for a time after the opening of the Suez Canal 
was ftillv realized in sailing davs, and the naval conditions of 
those days to some extent cletermined the choice of islands and 
harbours for occupation Ihere does not however appear to 
have been any care ful studv of relativ i strategic v alues 1 reaties 
were occasionallv drafted bv persons whose geographical know- 
ledge v as at fault and positions w ere in some cases abandoned 
which (sught to have been retained or tcnaciouslv held when 
thev might have been abandoned It was left to the personal 
exertions of Sir Stamford Raffles to secure such a supremtlv 
important roadstead is that of Singajiore for the empirf* \1- 
though therefore the relativ e v allies of positions was not alw av s 
recognized. Great Britain obtained is a Icgacv from sailing dav s 
a large number of harbours admirably ad.ipted for use as coaling 
stations Since the dawn of the era of ste im, she has acquired 
\den, Perim, Ilong-lxong, North Borneo kiji part of New 
Guinea, Fanning Island, and many other islands m the Pacific, 
while the striking development of Australia .and New Zeal ind has 
added to the long roll of British ports The co.aling stations 
actu.il and potential of the empire are unnv ailed in number, in 
convenience of geographical distribution, and in lesourccs Of 
the numerous British ports abroad which contained coal sto’-es, 
onlv the four so-called “ fortresses ” — fiibr.altar, Malta Halifax 
and Bermuda — were at fiist fortified as nav.al stations after the 
introduction of rifled ordn me e The term fortress is a misnomer 
1 1 cv erv case except Gibraltar, which, being a iieninsul i sep mated 
onlv by a neck of neutral ground from the terntorv of a foreign 
power, exists under fortress conditions I arge sums were ex- 
pended on these places with little rcy’-d to pnnciplcs, and the 
defences of Bermud , which were ver\ siowlv constructed are 
monuments of misapplied ingcnuitv 

In 1878 great alarm arose from sti aincd relations witli Russia 
Rumours of the presence of Russian cruisers in many waters, and 
of hostile projects, were readilv believed, although 
the Russian navv, which had just shown Use. If unable 
to face that of Turkev, would it this peiiod havca/oa 
been practically powerless Widespread fears for the 
seciiritv of coaling stations led to the appointment of a strong 
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royal comniii>bion, under the prebidency of the earl of Carnarvon 
which was mbtructed to inciuire into and report upon the pro- 
tection of British commerce at sea This was the first attempt 
to formulate any principles, or to determine which of the many 
ports where coal was stored should be treated as coaling stations 
essential for Uie purposes of war The terms of the reference to 
the commission were ill-concti\ed The basis of all defence of 
sea-borne commerce is a mobile nav> It is the movement of 
commerce upon the sea during war, not Us security m port, 
that 15 essential to the British empire, and a navy able to protect 
commerce at sea must evidently protect ports and coaling stations 
Ihe hrst object of inquiry should, therefore, have been to lav 
down the necessary standairj of naval force The vital question 
of the navy was not referred to tlie royal commission, and the four 
fortresses were also strangely excluded from its purview It 
followed inevitably that the protection of commerce was ap 
pronched at tlic wrong end, and that the labours of the com 
mission were to a great extent vitiated bv the elimination of the 
principal factor Voluminous and important evidence, which has 
not been made publu , was, however, accumulated, and the final 
report was completed m i88r The commissioners rcca'lcri atten- 
tion to the extreme importance of the Cape route to the Last , 
tiicy carefully exammtd the mam maritime commumurtions of 
the empire, and the distribution of trade upon each, Uiey selected 
certain harbours for defence, and they obtained from the War 
Office and endursetl projects of fortilication m every case , lastly , 
they condemned the great dispersion of troops in the West Indies, 
which had arisen in days when it was a politieal object to keep 
the standing army out of sight of the British people, and had 
since been maintained by pure irudvertcnce Although the 
principal outcome of the careful inquiries of the commission 
was to initiate a greet system of passu e defence, the able 
reports were a distinct gum borne principles were at last 
formulated by authority, and the information collected, if it had 
been rendered accessible to the public, would hayc exercised 
a beneficial influence upon opinion Moi cover, the commis- 
sKincrs, overstepping the bounds of their (hartci, dclivcicd a 
wise and statesmanlike warning as to the position of the navy 
Meanwhile, the impulse of the fears of 1878 caused indifferent 
armaments to be sent to Gape 1 ow n, bingapore and Hong-Kong, 
there to be mounted aftei much delay in roughly elesigneel 
works At the same tinae, the gieat colonies of Australasia began 
to set about the defence of their ports with commendable earnest- 
ness There is no machinery for giving effect to the recommenda- 
tions of a royal commission, and until 1887, when extraets 
were laid before tlxe first colonial Conference, the valuable report 
was veiled m secrecy After several years, during wluch Lord 
Carnarvon persistently endeavoured to direct attention to the 
coaling sUtions, the work was begun In 1885 a fresh panic 
arose out of tlic Panjdch difficulty, which supplied on impetus 
to the belated proceedings Little had then been accomplished 
and the works were scaredy completed before the mtroduction of 
long breech-loading guns rendered their armaments obsolete 
The fortification of the coaliqg stations for the British empire 
is still proceeding -on a scale which, in some cases, cannot easily 
be reconciled with the principles laid down by the president 
of the cabmel committee of defence At the Guildhall, London, 
on the 3rd of December 1896, the duke of Devonshire stated tliat 
‘ Ihc maintenance of sea supremacy has been assumed as the 
basis of the system of mipenal defence against attack from over 
the sea Ihis is the determining factor in fixing the whole d( fen- 
siv i pohey of the empire ’ It w as, how cv er, he added, necessary 
to provide agamst “ the predatory raids of cruisers ” , but “ it 
is m the highest degree improbable that this raiding attack would 
be made by more than a few ships, nor could it be of any per- 
manent effect unless troops were landed ” Tins is an unexcef) 
tion iblc statement of the requirements of passive defence m the 
case of the coaling stations of Uie British empire fhcir protec- 
tion must de^pend prmianly on the navy ILeir immobik 
armaments are needed to ward off a raiding attack, and a few 
effective guns, well mounted, manmd by well-trained men, and 
kept m full readiness, will amply suthce 


If the command of the sea is lost, large expeditionary forces can 
be brought to bear upon coaling stations, and their security will 
thus depend upon their mobile garrisons, not upon their passive 
defences In any case, where coal is stored on shore, it cannot 
be destroyed by the fire of a ship, and it can only be appropriated 
by laiidii^ men A small force, well armed and well handled, can 
effectually prevent a raid of this nature without any assistance 
from heavy guns In war, the possession of secure coal stores in 
distant ports may be a great advantage, but it will rarely suffice 
for the needs of a fleet engaged m offensive operations, and 
requiring to be acc'ompanied or met at prearranged rendezvous 
by colliers from which coal can be transferred in any sheltered 
waters In the British naval manoeuvres of 1892, 

Admiral Su- Michael Seymour succeeded in coaling his 
squadron at sea, and by the aid of mechanical appli- 
ances this is frequently possible In the bpanish- 
Amcncan War of 1898 some coaling was thus accomplished , 
but Guantanamo Bay served the purpose of a coaling station 
during die operations agamst Santiago Watering at sea was 
usually carried out by means of casks in sailing days, and must 
have been almost as difficult as coaling As, however, it is 
( ertainty of coaling in a given time that is of primary importance, 
the utilization of sheltered waters as improvised toaling stations 
IS sure to be a marked feature of future naval wars Although 
coaling stations are now eagerly sought for by all powers which 
cherish naval ambitions, the annexation of the Hawaiian Islam s 
by the United States bemg a case m point, it is probable that they 
will play a somewhat less important part than has been assumeil 
A fleet which is able to assert and to maintain the comm ind of 
the sea, will not find great difficulty in its coal supply More- 
over, the increased coal endurance of ships of war tends to make 
their necessary replenishment less frequent On the other hanel, 
the modern warship, bemg entirely dependent upon a mass of 
complex machinery, requires the .issistame of workshops to 
maintain her continuous eflicitncv , anel unless docked at interv ils 
suffers a material reduction of speed Prolonged operations in 
wateis far distant from home bases will therefore be greatly 
facilitated m the case of the power which possesses local docks 
and means of executing repairs Injuries received m action, 
which might otherwise clisable a ship during a campaign, may 
thus be remedied During the hostilities between 
France and China in 1884, the French ship “ La 
Cialissonni6re ’ was struck by a shell from one of the 
Mm forts, which, though failing to burst, inflicted serious damage 
As, by a technical fiction , a state of war was not considered to exist , 
the “ La Galissonni^re ” was repaired at Hong-kong and enabled 
again to take the sea Local stores of reserve ammunition and of 
spare armaments confer evident advantages Thus, independ- 
ently of the question of coal supply, modern fleets employed 
at great distances from their bases require the assistance of ports 
furnished with special resources, and a power like Japan with 
well-equipped nav^l bases m the China Sea, and possessing lar^e 
sources of coal, occupies, for that reason, a favoured position in 
regard to naval operations m the Far h-ast As the term " coaling 
station ” refers only to a naval need which can often be satisfied 
without a visit to any port, it appears less suitable to modern 
conditions than "seconclary base ” Secondary bases, or coaling 
stations, when associated w.th a powerful mobile navy, are sources 
of maritime strength in proportion to the st rvices they can render, 
and to their convenience of geographual position In the hands 
of an inferior naval power, they may be used, as was Mauritius 
m iSoq-iSjo, as points from which to carry on operations 
against commerce , but unless situated near to trade routes, 
which must be followed in war, they are probably less useful for 
this purpose tlian in sailing days, since convoys can now be more 
effectively protected, and steamers have considerable latitude of 
courses Isolated ports dependent on sea-borne resources, and 
without strong bodies of organized fighting men at their backs 
are now, as always, hostages offered to the power which obtains 
command of Uie sea (G S c ) 

COALITION (Lat coaltito, the verbal substantive of coalescere, 
to grow together), a combination of bodies or parts into one 
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body or whole The word is used, especially m a political sense, 
of an alliance or temporary union for joint action of various 
powers or states, such as the coalition of the European powtrs 
against France, during the wars of the French Revolution , and 
also of the union in a single government of distinct parties or 
members of distinct parties Of the various coalition ministries 
m English history, those of Fox and North m 1782, of the Whigs 
and the Peelitcs, under Lord Aberdeen m 1852-1853, and of the 
Lilxiral Unionists and Conservatives m Lord Salisbury’s third 
ministry in 1895, niay be instanced 

COAL-TAR, the black, viscous, sometimes semi-solid, fluid of 
peculiar smell, wluch is condensed together with aqueous “ gas 
liquor ” when the volatile products of the destructive distillation 
of coal are cooled down It is also called “ gas-tar,” because 
It was formerly exclusively, and even now is mostly, obtained 
as a by-product in the manufacture of coal-gas, but the tar 
obtained from the modern coke-ovens, although not entire 1> 
identical with gas-tar, resembles it to such an extent that it is 
worked up with the latter, without makmg any distinction in 
practice between the two kinds Some descriptions of gas-tar 
indeed differ very much more than coke-oven tar from pure 
coal-tar, viz those which are formed when bituminous sliale or 
other maten ils, considerably deviating in their nature from coal, 
are mixed with the latter for the purpose of obtaining gas of 
higher illuminating powei 

It may be generally said that for the puiposc of tar-distillers 
the tar is all the more valuable the less other materials than real 
coal have been used by the gas-maker All these matenals — 
bog-head shale, bituminous lignite and so forth— hj dcstrurtiv e 
distillation yield more or less paraflinoid oils, which rt nder the 
purification of the benzols very difficult and sometimes nearly 
impossible for the purjxises of the manufacturer of coal-tar 
colours 

Neither too high nor too low a temperature should hive been 
observed in gas-making in order to obtain a good quvlitv of iir 
Since m reient times most gvs retorts have been provided with 
heating arrangements based on the procliK tion of gaseous fuel 
from coke, which produce higher temperatures than direi t firing 
ind have proved a great economy m the process of gvs-makmg 
Itself the tar Ins become of decidedly inferior quility for the 
purposes of the tar-distillers, and in particular yields much less 
benzol than formerly 

I ntirely different from gas-tar is the tar obtained as a bv- 
produet from those (Scottish) blast furnaces whuh are woikcd 
with splint-coal I his tar contains ver} little aromatu hvdro- 
airbons, and the phenols are of quite a different character from 
those obtained in the working of gas-tar. The same holds good 
of oil-gas tars and similar substances These should not be 
worked up like gas-tars 

The ordinary yield of tar in the manufacture of coal-gas is 
between 4 and 5 % of the weight of the coal Rather more is 
obUuned when passing the gas through the apparatus of E 
Pclouze and P Audoum, where it is exposed to several shocks 
against solid surfaces, or by carrying on the process at the lowest 
possible temperature, as proposed by H, Davis, but this 
‘ carbonizing process ” caa only pay under special arcumstances, 
and is probably no longer m practical use. 

All coal-tars have a qjecific gravity above 4hat of water, in 
most cases between i-ia and i 20, but exc^onally up to i 2^; 

1 he htavior tars contain kss benzol than the hghter Urs, an«I 
more fixed carbon,’* winch rmams bdund when the tars are 
exhausted of beozd and is a decidediy objectionable constituent 
All tars also med i amca l ly retam a certain quantity of water (or 
rather gas-liquor), say, on the average, which is verv 
obnoxious (luring the process of distillation, as it leads to “ bump- 
ing,” and therefore ought to be previously removed by prolonged 
settling, preferably at a shghtlv elevated temperature, which 
makes the tar more fluid The water then nses to the top, and 
IS removed m the ordinary way or bv special “ separators ” 

Ihe tar itself is a mixture of exceedingly complex character 
The great bulk of its constituents belongs to the class of “ aro- 
matic ” hydrocarbons, of very different composition and degrees 


of volatihty, beginning with the simplest and most volatile, 
benzene (C^Hg), and ending with an entirely indistinguishable 
mass of non-voIatile bodies, which compose the pitch left behind 
in the tar-stilU 1 he hydrocarbons mostly belong to the benzene 
series Cnllw «, the naphthalene senes and the an- 

thracene and phcnanthrtnc senes C„H „ „ Small (|uantitKs of 
“ fatty ” (“ aliphatic ’) hydrocarbons are never absent, even 
m pure tars, and are found m considerable quantities when 
shales and similar matters have been mixed with tlie coal in the 
gas-retorts They belong mostlv to the paraflms and 

the olefines The ‘ asphalt or soluble part of the pitch 

IS also a mixture of hydroearlxms, of the formula , even 

the “carbon,” left behind after treating the pitch with all 
possible solvents is never pure carbon, but contains a certain 
quantity of hvdrc^en, although less tlun any of the volatile and 
soluble constituents of the tar 

Besides the hydrocarbons, coal-tar contains about 2 % of the 
simpler phenols ( the best-known and most valuable 

of which IS the first of the series, carbolic acid (gv) CgH^OII, 
besides another interesting oxvgemzed substance, eumarone 
phenols, especially the carbolic acid, are among 
the more valuable constituents of coal-tar Numerous sulphui 
compounds also occur in coal-tar, some of which impart to it 
their peculiar nauseous smell, but they are of no technical 
importance or value 

Still more numerous are the mtrogenated compounds contained 
in coal-tar Most of these are of a basic character, and lx long 
to the pyridine and the quinoline scries Among these wc find 
a somewhat considerable quantitv of aniline, which, however 
IS never obtained from the tar for commercial purposes, as its 
isolation in the pure state is too diflicult ihe pyndines arc 
now mostly recovered from coal-tar, but only in the shape of a 
mixture of all members of the senes which is principally employed 
for denaturing alcohol Some of these mtrogenated compounds 
possess considerable antiseptic properties, but on the vchult 
they are only considered as a contamination of the tar-oils 

Applications of Cod-Tai in tin Crudt State — Large quantities 
of coal-tar arc ernplcn ( d for v iiious purposes without submitting 
It to the process of distill ition It is mostlv advisable to dc 
hydrate the tar as much as possible for anv one of its applications 
ind in some cases it is previously boiled in order to remove its 
more volatile constituents 

No preparation whatever is needed if the tar u, to lie used as 
fuel, either for heating the gas-retorts or for other purjxjses 
Its hcatmg-v oluc is equal to the same weight of best coal, but 
It IS very difficult to Ixirn it completelv without producing a 
great deal of cvil-smelUng smoke Ihis drawback has been 
overcome by employing the same nievns as have been found 
suitable for the combustion of the heavy jietroleuro residues, 
called “ masut,” viz converting the tar into a fine sprav bv means 
of Steam or compressed air W hen the gas-maker c innot con- 
vcmcnlly or profitably dispose of his Ur for other purposes, he 
burns it by the above means under his retorts 

Several processes have also been patented for producing 
illuminating gas from Ur, the most notable of which is the 
Dmsmore process I his process has Ireen adversely critiuzcxl 
by very competent gas-makers, and no great success can be 
expect^ in this line 

Coal-Ux IS V ery much cmplov ed for jiainting wood, iron hnek- 
work, or stone, as a preventive i^amst the influence of weather 
or the far more potent action of corrosive chemicals Ihis of 
course, can be done only where appearance is no object, for 
instance m chemical works, where all kinds of erections and 
ipparatus are protected bv this cheap land of pamt Coal-ur 
should not be used for Urnng the woodwork and ropes of ships, 
a purpose for winch only wcxxcl-t ir Jus Ixcn found suitable 

One of the most considerable outlets for crude Ur is m 
the manufacture of roofmg-jclt This industrv was introduced 
in Germanv upwards of a hundred vears ago ev cn before coal-tar 
was available, and has reached a verv' large extension both in 
tliat country and m the United States, where most of the gis-tar 
seems to be devoted to this purpose In the Lnited Kingdom 
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it is much less extensive. For this manufacture a special fabric 
is made from pure woollen fibre, on rolls of about 3 ft. width 
and of considerable length. The tar must be previously dehy- 
drated, and is preferably deprived of its more volatile portions 
by heating in a still. It is heated in an iron pan to about 90° 
or 100° C. ; the fabric is drawn through it by means of rollers 
which at the same time s(jueeze out the excess of tar ; on coming 
out of these, the tarred felt is covered with a layer of sand on 
both sides by means of a self-acting apparatus ; and is ultimately 
wound round wooden rolls, in which state it is sent out into the 
trade. This roofing-felt is used as a cheap covering, both by itself 
and as a grounding for tiles or slates. In the former case it must 
lie kept in repair by repainting with tar from time to time, a top 
covering of sand or small gravel being put on after every coat of 
paint. 

Coal-tar is also employed for the manufacture of lamp-blaclt. 
This is done by burning the tar in ovens, connected with brick- 
chambers in which the large quantity of soot, formed in this 
process, deposits before the gases escape through the chimney. 
Numerous patents have been taken out for more cfnciently 
collecting this soot. Most of it is employed without further 
manipulation for the manufacture of electric carbons, printing 
inks, shoe-blacking, patent leather and so forth. A finer quality 
of lamp-black, free Wm oily and empyreumatic parts, is obtained 
by calcining the soot in closed iron pots at a red heat. 

Distillation of Coal-Tar . — Much more important than all appli- 
cations of crude coal-tar is the industry of separating its con- 
stituents from it in a more or less pure form by fractional dis- 
tillation, mostly followed by purifying processes. Most naturally 
this inclustry took its rise in Great Britain, where coal-gas was 
invented and made on a large scale before any other nation took 
it up, and up to this day both the manufacture of coal-gas and 
the distillation of the tar, obtained as a by-product thereof, 
are carried out on a much larger scale in that than in any other 
country. The first attempts in this line were made in 1815 by 
F. C. Accum, and in 1832 by Dr G. D. Longstaff and Dr Dalston. 
At first the aim was simply to obtain “ naphtha,” used in the 
manufacture of india-rubber goods, for burning in open lamps 
and for some descriptions of varnish ; the great bulk of the tar 
remained behind and was used as fuel or burned for the purpose 
of obtaining lamp-black. 

It is not quite certain who first discovered in the coal-naphtha 
the presence of benzene (q.v.), which had been isolated from 
oil-gas by M. Faraday as far back as 1825. John I.eigh claims 
to have shown coal-tar benzene and nitro-l)enzene made from it 
at the British Association meeting held at Manchester in 1842, 
but the report of the meeting says nothing about it, and the 
world in general learned the presence of benzene in coal-tar only 
from the independent discovery of A. W. Hofmann, published 
in 1845. And it was most assuredly in Hofmann’s London 
laboratory that Charles Mansfield worked out that method of 
fractional distillation of the coal-tar and of isolating the single 
hydrocarbons which laid the foundation of that indu.str}^ His 
patent, numbered 11,960 and dated November nth, 1847, is 
the classical land-mark of it. About the same time, in 1846, 
Bronner, at Frankfort, brought his ” grease-remover ” into the 
trade, which consisted of the most volatile coal-tar oils, of course 
not separated into the pure hydrocarbons ; he also sold water- 
white “ creosote ” and hea^'y tar-oils for pickling railway 
timbers, and used the remainder of the tar for the manufacture 
of roofing-felt. The employment of heavy oils for pickling 
timber had already been patented in 1838 by John Bethell, and 
from this time onward the distillation of coal-tar seems to have 
been developed in Great Britain on a larger scale, but the utiliza- 
tion of the light oils in the present manner naturally took place 
only after Sir W. II. Perkin, in 1856, discovered the first aniline 
colour which suddenly created a demand for benzene and its 
homologues. The isolation of carbolic acid from the heavier 
oils followed soon after; that of naphthalene, which takes place 
almost automatically, went on simultaneously, although the 
uses of this hydrocarbon for a long time remained much behind 
the quantities which are producible from coal-tar, until the 


manufacture of synthetic indigo opened out a wide field for it. 
The last of the great discoveries in that line was the preparation 
of alizarine from anthracene by C. Graebe and C. T. Liebermann, 
in 1868, soon followed by patents for its practical manufacture 
by Sir VV. II. Perkin in England, and by Graebe, Liebermann 
and H. Caro in Germany. 

The present extension of the industry of coal-tar distilling 
can be only very roughly estimated from the quantity of coal-tar 
produced in various countries. Decidedly at the head is Great 
Britain, where about 700,000 tons are produced per annum, 
most of which probably finds its way into the tar-distilleries, 
whilst in Germany and the United States much less gas-tar is 
produced and a very large proportion of it is used for roofing-felt 
and other purposes. 

VVe shall now give an outline of the processes used in the 
distillation of tar, 

Dehydration . — The first operation in coal-tar distilling is the 
removal of the mechanically enclosed water. Some water is chemi- 
cally combined with the bases, phenols, &c., and this, of course, 
cannot be removed by mechanical means, but splits off only during 
the distillation itself, when a certain temperature has been reached, 
riie water mechanically present in the tar is separated by long 
repose in large reservoirs. Very thick viscous tars are best mixed 
with thinner tars, and the whole is gently heated by coils of pipes 
through which the heated water from the oil-condensers is made to 
How, Sometimes special “ tar-separators ” are employed, working 
on the centrifugal principle. The water rises to the top and is worked 
up like ordinary gas-liquor. More water is again separated during 
the hcating-up of the tar in the still itself, and can be removed there 
by a special overflow. 

Tar-Stills . — The tar is now pumped into the tar-still, fig. i. This 
is usually, as shown, an upright wrought-iron cylinder, with an 
arched top, and with a bottom ecjually vaulted upwards for the 
purpose of increasing the heating surface and of raising the level 
of tlie pitch remaining at the end of the operation above the fire- 
flues. The fuel is consumed on the fire-grate a, and, after having 



Fig. I. — Tar-Still (sectional elevation).* 

traversed the holes bb in the annular wall e built below the still, the 
furnace gases are led around the still by means of the flue d, whence 
they pass to the chimney. Cast-iron necks are provided in the top 
for the outlet of the vapours, for a man-hole, supply-pipe, ther- 
mometer-pipe. safety valve, and for air and steam-pipes reaching 
dowm to the bottom and branching out into a number of distributing 

* The illustrations in this article are from Prof, G. Lunge’s Coal 
Tar and Ammonia, by permission of Freidrich Vieweg u. Sohn. 
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arms. Near the top there is an overflow pipe which comes into : and a second fraction as “ light oil,” up to 210® C., but more usually 
action on filling the still. In the lowest part of the bottom there is j these two are not separated in the first distillation, and the first or 
a running-off valve or tap. In some cases (but only exceptionally) | " light oil ” fraction then embraces everything which comes over 
a perpendicular shaft is provided, with horizontal arms, and chains I until the drops no longer float on, but show the same specific gravity 
hanging down from these drag along the bottom for the purpose of I as, water, 'the specific gravity of this fraction varies from 0-91 to 
keeping it clean and of facilitating the escape of the vapours. This | 0-94. The next fraction is the “ middle oil ” or “ carbolic oil,” of 
arrangement is quite unnecessary where the removal of the vapours i specific gravity i-oi, boiling up to 240® C. ; it contains most of the 
is promoted by the injection of steam, Init this steam must be care- I carbolic acid and naphthalene. The next fraction is the “ heavy oil ” 
fully dried beforehand, or, lietter, slightly superheated, in order to j or ” creosote oil,” of specific gravity 104. Where the nature of the 
prevent explosions, which might be caused by the entry of Ihpiid wrater ' coals distilled for gas is such that the tar contains too little anthra- 
into the tar during the later stages of the work, when the tempera- : cene to be economically recovered, the creosote-oil fraction is carried 
ture has arisen far above the boiling-point of water. The steam acts right to the eml ; but otherwise, that is in most cases, a last fraction 
both by stirring up the tar and by rapidly carrying off 
the vapours formed in distillation. The latter object 
is even more thoroughly attained by tlie application 
of a vacuum, especially during the later stage of dis- 
tillation. For this purpose the receivers, in which the 
liquids condensed in the cooler are collected, are con- 
nected with an .air pump or an ejector, by which a 
vacuum of about 4 in., say \ atmosphere, is made 
which lowers the boiling process by about 80° C. ; this 
not merely hastens the process, but also produces an 
improvement of the quality and yield of the products, 
especially of the anthracene, and, moreover, lessens 
or altogether prevents the formation of coke on the 
still-bottom, which is otherwise very troublesome. 

Most manufacturers employ ordinary stills as 
described. A few of them have introduced continu- 
ously acting stills, of which that constructed by 
Frederic Lcnnard has probably found a wider appli- 
cation than any of the others. They all work on the 
principle of gradually heating the tar in several com- 
partments, following one after the other. The fresh 
tar is run in at one end and the pitch is run out from 
the other. The vapouns formed in the various 
comp.T,rtment3 are sejiarately carried away and con- 
densed, yielding at one and the same time those 
products which are obtained in the ordinary stills at 
the different periods of the distillation. Although in 
theory this continuous process has great advantages 
over the ordinary style of working, the complica- 
tion of the apparatus and practical difficulties arising 
in the manipulation have deterred most manufac- 
turers from introducing it. 

The tar-stills are set in brickwork in such a manner 
that there is no over-heating of their contents. For this purpose the ; is made at about the temperature 270® C., above which the 
fire-grate is placed at a good distance from the bottom or even covered ! “ anthracene oil” or ” green oil ” is obtained up to the finish of the 
by a brick arch so that the flame does not touch the still-bottom at all ■ distillation. 

and acts only indirectly, but the sides of the still arc always directly j During the light-oil period the firing must be performed very 
heated. The fire-flue must not be carried up to a greater height ! cautiously, especially where the water has not been well removed, 
than is necessary to provide against the overheating of any part j to prevent bumping and boiling over. It h.os been observed that, 
of the still not protected inside by liiuiid tar, or. at the end of the ■ apart from the water, those tars incline most to boiling over which 
operation, by Ikiuid pitch. The outlet pipe is equally protected i contain an unusual quantity of “ fi.xcd carbon.” During this period 
against overheating and also against any stoppage by pitch solidi- ! cold water must be kept running through the cooler. The distillate 
^ing therein. The capacity of tar-stills ranges from 5 to 50 tons, at once s^arates into water (gas-liquor) and light oil, floating at 
They hold usually about 10 tons, in which case they can be worked the top. Towards the end of this fraction the distillation seems to 
off tluring one day. I cease, in spite of increasing the fires, and a rattling noi.se is heard 

The vapours coming from the still arc condensed in coolers of in the still. This is caused by the combined water splitting off from 
various shape.s, one of which is shown in figs. 2 and 3. The cooling- [ the bases and phenols and causing slight explosions in the tar. 
pipes arc best made of cast iron, say 4 in. wide inside and laid so : As soon .as the specific gravity approaches i-o, the supply of cold 
as to have a continuous fall towards the bottom. A steam-pipe (6) ; water to the cooler is at least partly cut off, so that the temperature 
is provided for heating the cooling water, which is necessary during i of the water rises up to 40® C. This is necessary because otherwise 
the later part of the operation to prevent the stopping up of I some naphthalene would crystallize out and plug up the pipes. If 
the pipes by the solidification of the distillates. A cock (a) allows a little steam is injected into the still during this penod no stoppage 

of the pipes need be feared in any case, but this must 
be done cautiously. 

When the carbolic oil has passed over and the 
temperature in the still has risen to about 240® C., 
the distillate can be run freely by always keeping 
the temperature in the cooler at least up to 40° C. 
The ” creosote oil ” which now comes over often 
separates a good deal of solid naphthalene on 
cooling. 

Fig. 2.— Condensing Worm (Plan), scale ,*5. The last fraction is made, either when the ther- 

mometer indicates 270® C., or when “ green grease” 
steam to bo injected into the condensing worm in order to clear any appears in the distillate, or simply by judging from the quantity of 

obstruction. the distillate. What comes over now is the " anthracene oil.” The 

The cooling-pipe is at its lower end connected with receivers for firing may cease towards the end as tlu? steam (with the vacuum) 
the various distillates in such a manner that by the turning of a cock will finish the work by itself. The water in the cooler should now 
the flow of the distillates into the receivers can be changed at will, approach the boiling-point. 

In a suitable place provision is made for watching the colour, the The point of finishing the distillation is different in various places 
specific gravity, ancl the general appearance of the distillates. At and for various objects. It depends upon the fact whether so/t or 
the end of the train of apparatus, and behind the vacuum pump Aard pitch is wanted. The latter must be made where it has to be 
or ejector, when one is provided, there is sometimes a purifier for .sold at a distance, as soft pitch cannot be easily carried during the 
the gases which remain after condensation; or these gases arc warmer season in railway trucks and not at all in .ships, where it would 
carried back into the fire, in which case a water-trap must be inter- run into a single lump. Hard pitch is also always made where as 

posed to prevent explosions. much anthracene as possible is to bo obtained. For hard pitch tlie 

Distillation of the 7>«r.— The number of fractions taken during the distillation is carried on as far as practicable without causing the 
distillation varies from four to six. Sometimes a first fraction is residue in the still to "coke.” The end cannot bo judged by the 
taken as " first runnings,” up to a temperature of 105° C. in the still, thermometer, but by the appearance and quantity of the distillate 
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and its specific gravity. If carried too far. not merely is coke formed, 
but tlie pilch is porous and almost useless, and the anthracene oil 
is contaminated with high-boiling hydrocarbons which may render 
it almost worthless as well. Hard pitch proper shoidd soften, at 
loo® C., or little above. 

Where the distillation is to stop at soft pitch it is, of course, not 
carried up to the same point, but wherever the pitch can be disposed 
of during the colder .sea.son or without a long carriage, even the hard 
pitch is jweferably softened within the still by pumping ]>ack a 
sufficient quantity of heavy oil, previously deprived of anthracene. 
This makes it much easier to discharge the still. When the contents 
con-sist of soft pitch they are run off without much trouble, but hard 
pitch not merely emits extremely pungent va))Ours, but is mostly 
at so high a temperature that it takes fire in the air. Hard pitch 
must, therefore, always be run into an iron or brick cooler where it 
cools down out of contact with air, until it can be drawn out into 
the open pots where its solidification is completed. 

Most of the pitch is used tor the manufacture of " briquettes” 
(“ patent fuel for which puqiose it should soften between 55“ 
and 80’ C. according to the requirements of the buyer. In Germany 
upwards of 30,000 tons are used annually in tli.at industry ; much 
of it is imported from the United Kingdom, whence also France and 
Belgium are provided. Apart from the softening point the pitch 
is all the more valued the more constituents it contains which arc 
soluble in xylene. The portion insoluble in this is denoted as “ fixed 
carbon." If the briepiette manufacturer has bought the pitch in the 
hard state he must himself bring it down to the proper softening 
point by re-melfing it with heavy coal-tar oils. 

We now come to the treatment of the various fractions obtained 
from the tar-stills. These o]ierations are frequently not carried 
out at the smaller tar-works, which si ll their oils in the crude state 
to the larger tar-distillers. 

Wor/tin/^ up of the Li^ht-Oil Fraction . — The greatest portion of 
the light-oil fraction consists of aromatic hydrocarlKms, about one- 
fifth being naphthalene, four-fifths benzene and its homologues, 
in the proportion of about k>o benzene', 30 toluene, 15 xylenes, 10 
triniethylbenzencs, 1 tetrametli\ IbenzeiK'. Besides these the light- 
oil contains 5-15 % phenols, 15 base's, o-i sulphuretted com- 
pounds, 0‘2-o«3 % nitriles, Ac . it is usually first submitteel to a 
preliminary distillation in directly fired stills, similar to the tar- 
stills, but with a dephlegmating head. Here we obtain (i) first 
runnings (up to o-Sq spec, grav.), (2) heavy benzeds (up to o-qs), (3) 
carbolic oil (up to i-oo). The residue remaining in the still (chiclly 
naiihthalene) goes to the middle-oil fraction. 

The ” first running.? "are now "washed " in various ways, of which 
we shall de.scribe one of the best. The oil is mixed with dilute 
caustic soda solution, and the solution of phenols thus obtained 
is worked up with that obtained from the next fractions. After this 
follows a treatment with dilute sulphuric acid (spec. grav. i'3), to 
extract the jiyridine bases, and lastly with concentrated sulphuric 
acid (1-84), which removes some of the aliphatic hydrocarbons 
and ” unsiiturated ” com|x>unds. After this the crude l>enzol is 
thoroughly washed with water and dilute caustic soda solution, until 
its reaction is neutral. The mixing of the basic, acid and aqueous 
washing-liquids with the oils is ijerformed by compressed air. or 
more suitably by mcclianical stirrers, arranged on a pc-rpcndicular, 
or better, a horizontal .shaft. ITecisely the same Ircatmeut takes 
place with the next fraction, the ” heavy benzols,” and the oils left 
behind after the washing operations now go to the steam-stills. 
The heaviest hydrocarlions are sometimes twice subjected to the 
operation of washing. 

The washed crude benzols arc now further fractionated by <lis- 
tillation with steam. The steam-stills are in nearly all details on 
the principle of the " column apparatus ” employed in the distillation 
of alcoholic hqiiids, as rcpresi-nted in lig. 4. They are usually made 
of cast iron, The still itself is either an upright or a horizontal 
cylinder, heated by a steam -coil, of a capacity of from 1000 to 2000 
gallons. The superposed columns contain from 20 to 50 compart- 
ments of a wi<lth of 2I or 3 ft. The vapours pas.s into a cooler, and 
from this the distillate runs through an ajiparatus, w'herc the liquor 
can be seen and tested, into the ri'ceivcrs, The latter are so arranged 
that the water passing over at the same time is automatically re- 
moved. This is especially necessary, because the last fraction is 
di.stilletl by moans of pure steam. 

The tractions made in the steam distillation vary at different 
works. In sonic places the pure hydrocarbons are not extracted 
and here only the articles called ; *' qo jier tent, benzol,” “ 50 per 
cent. Ijenzol,” ” solvent naphtha,” " burning naphtha ” are made, 
or any other commercial articles as they are ordered. The expression 
” per cent.” in this case does not signify the percentage of real 
benzene, but that poilion which distils over up to the temperature 
of roo° C., when a certain quantity of the article is heated in glass 
retorts of a definite shape, with the thermometer inserted in the 
liquid itself. By the application of well-constructed reclifving- 
coluinns and with proper care it is, however, po.ssible to obtain in 
this operation nearly pure Ix'nzeiie, toluene, xylene, and cumene 
(in the two last cases a mixture of the various isomeric hydrocarbons). 
These hydrocarlxms contain only a slight projiortion of thiophene 
and its isomers, which can lie removed only by a treatment with 
fuming sulphuric acid, but this is only exceptionally done. 



Sometimes the pyridine bases are recovered from the tarry acid 
which is obtained in the treatment of the light oil with sulphuric 
acid, and which contains from 10 to 30 % of bases, chieffy pyridine 
and its homologue.s with a little aniline, together with resinous 
substances. The latter are best removed by a jiartial precipitation 
with ammonia, cither in the shape of gas or of concentrated ammoni- 
acal liquor. This reagent is added until the acid reaction has just 
disappeared and a faint smell of pyridine is perceivetl. The mixture 
is allowed to .settle, and it then separate.? into two layers. The upper 
layer, containing the impurities, is rim off ; the lower layer, contain- 
ing the .sulphates of ammonia and of the pyridine bases, is treated 
with ammonia in excess, where it separates into a lower aqueous 
layer of ammonium su 
pyridine. This is pui 
filiation over caustic 
soda. Most of it is 
used for denaturing 
^irit of w'ine in 
Germany, for which 
purpose it is re- 
quired to contain 
qo % of l)a.ses boiling 
up to 140° C, (see 
Alcohoi,). 

Working up of the 
M iddle-Oil Fraction 
(Carbolic Oil Frac- 
tion). — Owing to its 
great percentage of 
naj^hthalone (about 
40 %) this fraction 
is solid or semi-solid 
at ordinary tempera- 
ture.?. Its specific 
gravity is about i -2 : 
its colour may vary 
from light yellow to 
dark brown or black. 

In the latter case it 
must be re-distilled 
befon; further treat- 
ment. On cooling 
down, about four- 
fifths of the naph- 
thalene crystallizes 
out on standing 
from three to ten 
days. The crystals 
are freed troin the 
motheroils Viy drain- 
ing and cold or hot 
pressing ; they are 
tlien washed at 100® 

C. with concentrated 
sulphuric acid, after- 
wards with water 
and re-distilled or 
sublimed. About 
io,<MX) tons of naph- 
thalene are used an- 
nually in Germany, 
mostly for the man \i ■ 
facturc of many azo- 
colours and of syn- 
thetic indigo. 

The oils drained 
from theernde naph- 
thalene arc rc-distilled and worked tor carbolic acid and its isomers. 
For this purpose the oil is washed with a solution of caustic soda, 
of specific gravity i*i ; the solution thus obtained is treated with 
sulphuric acid or with carlxm dioxide, and the crude phenols now 
separated are fractionated in a similar manner as is done in the case 
of cnide benzol. The pure phenol crystallizes ont and is again 
distilled in iron stills with a silver head and cooling worm; the 
remaining oils, consisting mainly of cresols, are sold as " liquid 
carbolic acid ” or under other names. 

Most of the oil which passes as the “ creosote-oil fraction ” is sold 
in the crude state for the purpose of pickling timber. It is at the 
ordinary temperature a semi-solid mixture of about 20 % crystallized 
hydrocarbons (chiefly naphthalene), and 80 % of a dark bniwn, 
nauseous -smelling oil, of 1-04 spec, grav., and boiling between 
200° and 300® C, The liquid portion contains phenols, bases, and a 
great number of hydrocaibons. Sometimes it is redistilled, when 
most of the naphthalene passes over in the first fraction, between 
180° and 230° C.. and crystallizes out in a nearly pure state. 'I hc 
oily portion remaining behind, about 60 % of this distillate, contains 
about 30 % phenols and 3 % bases It has highly disinfectant 
properties and is frequently converted into special disinfectants, 
e.g. by mixing it with four times its volume of slaked lime, which 
yields " disinfectant powder ” for stables, railway cars, &c. Mixtures 
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of polish soaps (soft soaps) with tins oil have the propeity of yielding 
with water finulsioiis which do not settle for a long time and are 
found in the trade as “ rrtolin “ sapocarbol “ lysol &c 

Til it description of creosote oil which is sold for the purpose of 
piekhiig railway sleepers telegraph posts timber for the erection 
of wharves and so forth must satisfy sjieciil lequirements which ai< 
laid down in the specifications for tenders to pulihc boelies These 
vaiy to a considciable extent They alw lys stipulate (i) a cirtiin 
specific gravity {e ^ not below i 035 and not above I 065) , (2) 
eertain limits of boiling points (r g to yield at nost 3 % np to i 
at most 30 % lietwcen i<;o® and 2'55° and at least 85 % between 
150° and 3 5')°) (3) a ceitain ixrcentage of phenols as shown bj 

< \traction with caustic soda ejlution say 8 to 10 % 

Much of this creosotf oil is obtained by mixing that which has 
lesultcd in the direct distill ition of the tar with the liquid peirtion of 
the anthracene oils after separ itmg tie crude anthracene (see below) 
It IS frequently stipiiUteel that the oil should remain cleir at the 
oiehnaiy tenijx rature say 15" C which means that no najihthalene 
should crystallize out 

Working up ike A uthracene Oil 1 raction — Tlie crude oil boils 
between 280° and 400" C It la liquid at 0o° C , but on cooling about 
d to lo % of ciude anthracene separates as greenish-yellow sandy 
erystils containing about 30 of nil anthracene together with 
i laige percentage of carbazol ind phenanthrene This ciwatalliza 
tion takes about a week the ciude anthracene is separated from 
the mother oils liy filter presses followed b\ centrifugals or by hot 
hydriulic presses The lujuid oils arc rcdistilleei in ore^er to obtain 
more anthracene and the last oils go back to the creosote oil or aic 
employed for softening the h ird pitch (tide supra) The ciude 
iiithracenc is brought up to 50 or 60 sometimes to 80 by washing 
with solvent naphtha or more e fficuntly withthehighcrboilmg portion 
of the pyridine bases ITie naphtha removes mostly only the pheiiaii- 
Ihreno but the carbazol can be rcmoi cd only by pyridine or by sub- 
liming 01 distilling the inthracene over caustic potash The whole 
of the anthracene is sold for the m inuf icture of ailiftcial ali/aiinc 
Bini IOC RAIMI Y — The piineipal work on Coattar is G lunges 
Coaltar and Ammonia (3rel cel 1900) Consult ilso G P bidtler 
Handbook of Industrial Organic Chemistry (1891) and the article 
' Stcmkohlentluer Kraemer and Sprckci m Lntyklopadisihcs 
Handbuch der terhniuhen Ch' mte {^i\\ i()<)5 viii i) ((i L) 

COALVILLE, cl town m the Loughborough parliamentary 
division of Leicestershire, h ngland, 112 m N N W from I ondon 
Pop of urban district (1901) 15,281 It is served b\ the Midland 
riilway, and there is also a station (Coahille East) on the 
Nuneaton- Loughborough branch of the London & North- 
Western railway Ihis is a town of modern growth, a centre of 
the coal-mining district of north 1 tieestcrshire There arc also 
iron foundries and brick -works A mile north of Coalville is 
Whitwick, with remains of a tastlc of Norman date, while to 
the north again are slight remains of the nunnery of Graccdicu, 
founded in 1240 where, after Us dissolution, hrancis Beaumont, 
the pott-< ollcaguc of John Fletcher, was born about 1586 In the 
neighbourhood is the Trippist abbey of Mount St Bcrnxrd, 
founded m 1835, possessing a Urge domain, with buildings 
completed from the designs of A W Pugin m 1844 
COAST (from Lat costa, a nb, side), the part of the land which 
meets the sea in a line of more or less regular form The word 
IS some tunes applied to the bank of a river or Like and 
sometnus to i region (ef (lold (oast, Coromandel (oast) 
which m ly include the hinterland If the ( oast-lmc 1 uns parallel 
to a mountain range, sucli as the Andes, it his usually a more 
regular foim than when, as in the rias eeiist of west Bnttane, 
it crosses the ciustil folds ^guu, a rccentK ele\ itcd eoist is 
more re gul ii th in one th at has he cn long cxposeel to wax e aetum 
A recently depressed coast will show the 11 regularities that were 
i.npresscei upon the surface before submerge nee Wax'c crosiem 
ind the action of marine currents are the chief agents in coast 
sculpture A coast of homogeneous rock expose el to similar action 
wall present a rcgulir outline, hut if exposed to elilTerentul 
ae tion iL will be embayeel where tint aetiem is gre itest A coast 
consisting of rocks of uneejual hardness or of uneeiuiil stnicture 
will present headlands, “stacks” and “needles ’ 01 hard rocks, 
in 1 bays of softer or more loosely iggregated rocks, when the 
wivc and current action is similar throughout The southern 
shorc-lmc of the Isle of Wight and the western coast of Wales 
lie simple examples of this differential resistance In time the 
coast becomes “ matuie ’ and its outline undergoes little change 
as It gradually lee edes, for the hard rock being neiw more exposed 
IS worn away faster, but the softer rock more slowly because it is 
protected in the bays and ic-entrants 


soo 

COAST DEFENCE, a general term for the military and naxal 
protection and defence of a coast-line, harbours, dockx-’rds, 
coaling-stations, &c , against serious attack by a strong nax' il 
force of tlie enemy, lyombardment, torpedo boat or dcstrover 
laids, hostile landing parlies or invasion bv a large or small 
army Ihe pnnei])d means einjiloxed bv the defender lo cope 
xvith these and other forms of attack xvhieh mav be expected m 
time of war or political crisis are described below See also for 
further details Navy, Army, Poktificaiion and Siecl- 
cRAtr, Ammunihon Ordnance, St bmakine Minfs Tor- 
pedo The following is a general description of modern coast 
defences as applied in the British servace 

No system of coast defenec is of any value which does not 
take full account of the general distribution of sea-jiower and the 
resultant strength of the possible hostile forces By resultant 
strength is meant the balance of one side over tiie other, for it 
IS noxY generally regarded as an axiom that two opposing fleets 
must make thcir mam effort in seeking one another, and that the 
force available for attack on coast defences will be either com- 
posed of such ships as can lae spared from the main engagement, 
or tlie remnant of the hostile fleet after it h is been xuctonous 
in a general action 

Coast defences are thus the complement and to some extent 
the measure of naval strength It is often assumed that this 
printiple was neglected m the Urge scheme of fortification 
associated in England with the name of Lord Palmerston, but 
It is at least arguable that the engineers responsible for the details 
of this scheme were dependent then as now on the naval xiew of 
what was a suitable naval strength Public opinion his since 
been educated to a better appreciation of the nccessitx for a 
strong navy, and, as the Bntish naxry has increased, the scale 
of coast defences required has ncccssarilv waned Sue li a e hange 
of opinion IS always gradual, and it is difficult to name an exact 
date on which it mav lie said that modern coast defence as 
prietised by British engineers, first began 

An approximation mav, howev^er be made bv taking the 
bombardment of Alexandria (1881) as being the parting of the 
vxays between the old and the modern school At that time 
the British naw, and m fact all other navies, had not reallv 
emerged from the stage of the wooden battleships Cm ns were 
still mu/zle-loaders, arranged mainlv m broadsides, and protected 
by heavy armour sails were still used as means of propulsion , 
torpedoes, net defence, signalling, and scarch-lights quite un- 
developed 

At this time coast defences bore a elose resemblance to the 
ships — the guns were muzzle-loaders, arranged m long halteries 
like a broaclside, often in txxo tiers The improvement of rifled 
ordnance hid called for increased protection, ind this was found 
lirst by solid constructions of grinite .ind lattcrlx hx massive 
iron fronts Examples ol these remain m (iarnson Fort, Shecr- 
ncss, and in Hurst Castle at the west end of the Solent The 
ringe of guns being then rclatixclx short it was necessarx to 
jikiee forts at fa rlx close intervals and where the channels to 
be defended could not be spanned from the shore, massive 
structures with two or even ihrct tiers of guns, placed as close 
as on 1)0 ird ship and behind heaxx armour, xxere built up from 
the occin bed On both sides the eahbre and weight of guns 
were increasing, till the enormous sizes of 80 .ind 100 tons wcie 
used both ashore and afloat 

The bombardment of Mex indn a established two new 
pimeiplcs, or new ipjilie itions of old prine iple s hx showing the 
X line of concealment .and dispersion in reducing the effect of the 
fire of the fleet On the old sxstem, two ships firmg at one 
another or ships firing at in iron fronted fort shot “ mainlx 
into the brown ’ if ihev missed the gun aimed at one to the 
light or left XV IS hkelx to he hit if thex misled the w iter line, 
the upper works were in d inger ^t Mexandrix however the 
I gv^ptiin guns were scattercel oxer a long line ot shore, .and it 
was soon found that xxith the guns and gunners ax iilablc hits 
could onlv be obtained bv running in to short range and dc ihng 
with one gun it a time 

Ihis new principle was not it once recognized for systems 
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die hard, and much money and brains were invested in the then 
existing system But a modern school was gradually formed , a 
small group of engineer ollicers under the headship of Sir Andrew 
Clarke, the then inspector-general of fortifications, took the 
matter up, and by degrees the new views prevailed and the 
modern sthool of coast defence came into being between 188 1 
and 1885 Meanwhile important changes had been developing 
m the gun, the all-important weapon of coast defence, changes 
due mainly to the gradual supersession of the mu/zle-loader by 
the breech-loader The latter gave the advantages of (juickei 
loading and more protection for the gun detachment over and 
alxne the technical improvements in the gun itself, which gave 
higher muzzle velocity, greater striking effect and longer effectiv e 
range 

Ml this reacted on the general scheme of coast defence bj 
enibling the number of guns to be reduced end the distance 
between forts increased On the other hind, the ships, too, 
g lined increased range and incrcised accuracy of fire, so that it 
bicimc necess iry in many c?ses to advance the general line of the 
coast defences farther from the harbour or dockyard to be defended, 
m order to keep the attackers out of range of the objective 

Another change resulted from an improvement in the method 
of mounting hven in the older days discussion had arisen 
freely on the relative merits of barbette and casemate mounting 
In the former the gun files over a par ipet, giving a larger field of 
view to the gun-layer, and a larger field of fire for the gun, with, 
however, more exposure for the detachment The latter gives 
a rcstric ted view and greater safety to the byer, but unless the 
cast m ite takes the form of a revolving turret, the arc of fire is 
ver) limited 

Vn important advantage of the barbette system is its cheap- 
nc vs, ind thus in order to obtenn with it concei'lment, suggestions 
were made for various forms of mounting wlut h would allow of 
the gun, under tht shock of recoil, disappeiring behind tht 
piripet to emerge only when loidcd and rc^dy for the next 
round A mounting of this description for muz/lc-loading vun , 
designed by Colonel Monnicff, was vctu illy in use in the defence 
of Mtxindria ind in H M S “ Fcmi^rurc ’ 

But with the increiscd charges and length of brccch-Ioadin<»- 
guns, a further change was desirable, and after some trials ^ 
s> -item of disappearing mounting (sie OrowNCE Garrison 
Mouihngs) wis adopted into the British s^r' ice 

A word must be now siid on the size of gun finally adopted 
At first muzJe-loaders figured laigelv in th( British defence^, 
even though these were phnned on modern ideas , and even in 
1906 mu/zlc-loiding guns still existed and were counted as pirt 
of the defences The sizes of these guns varied from the 32- or 
Oj-pounder, of whu h the nomenclature depends on the weight of 
the shell, to the 7-111 , c)-in , lo-in , ii-in ,12 5- and finally 17 2S-in , 
the si/e indicating the calibre Such a multiplic ition of sizes 
was due to gradu il improvements m the science of gun manu- 
fa<^turc, each advince being hided is the list word to be siicl 
on the subjcv^t, and each in turn being rapidl/ made obsolete 
bv something bigger and better But with the improvements 
in gun design which followed the introduction of breech-loaders, 
thf types used in coast ele ftnc c vvt re gr iduallv n irrowed down 
to two, the 9 2-in and the 6-in guns Of these, the 9 2-in was 
considered powerful enough to attack armour at any prac tic il 
range, while the 6-in gun was introduced to deal with lightly 
armc cl vesse Is at shorter range s where 9 2-111 guns were un- 
nece ss u ily powerful 

A few larger guns of lo-in calibre have actually been used 
but though the British navy has now sealed a 12-in 50-ton gun 
as the stock size for battleships, for the heavy armament of the 
coast defences the War Office remain faithful to the 9 2-in calibre, 
preferring to develop improvements rather in the direction of 
more rapid fire and higher muzzle velocity 

Ihc 6-in has also been retained and is extensively used for 
the smaller ports, where atta* k by powerful vessels is for various 
reasons considered improbable 

The design of the forts to contain the guns necessarily varitd 
with the type of defence adopted, and the duties which the forts 


had to fulfil These duties may be said to be twofold, first to 
facilitate the service of the guns, and secondly to protect the 
guns and their detachments from damage by fire from ships, or 
by close attack from landing parties The service of the gun is 
provided for by a system of cartridge and shell magazines (sec 
Ammunition), well protected from fire and suitably arranged 
The shelters for the gun detachments must be bomb-proof and 
fitted with some arrangements for comfort and sanitation 
Formerlv it was the custom to provide living accommodation 
for the full garrison m casemates inside each fort, but it is now 
considered better to provide barrack accommodation in the 
vicinity and to occupy foits in peace only by a few caretakers 
The shelters in the fort itself can thus be kept at the minimum 
required when actually manning the guns The protection of 
the guns and magazines against bombardment is provided, m 
the British service, me inly by an earthen parapet over a sub- 
stantial roof or vicall of ( ont rete, but immediately round the gu 1 
an “ apron ” of concrete is necessary to withstand the shock ol 
disclnrge or “ bhst ’ 

It has been alrt idy mentioned that m the old designs a large 
number of guns was put m each fort, but with dispersion and 
improved gun power this number was much reduced At first 
the type of fort adopted was for four guns, of which the two 
m the centre were heavy and the two on the 11 ink of medium 
power Such a design was good from the point of view of th( 
engineer it gave an economical grouping of magazines and 
shelters and was easily adapted to varying sites, and the smaller 
guns helped the larger by covering their flanks both toward 
the sea and also over the land approaches But from the point 
of view of the artillery officer the arrangement wa& faulty, foi 
when the guns are too much separated, ranging has to be carried 
out separately fur each gun On the other bind, two guns of 
the same calibre placeil near one another can be fought 
simultaneously and form wh it d known as a “ group ” In the 
tvpical 4-gun batti ry deseribed above, the flank guns had to lx 
fought mdipendentlv , which was wisteful of officers and staff 
Further, in a batt( i' of more th an two guns the arc of fire of the 
centre guns 1-. much re^’^rieted by tint of tlie guns on either 
flank 

for these reasons it is now generally recognized tint new 
works should be designed foi only two guns of the same eililire, 
tliough 3- or 4-gun bittenes are occasionally used m spend 
circumstances 

Protict^ion of the gun detachments against infantry attuk 
is best provided bv i line of infantry poits outside and on the 
flanks of the gun balteri«.s, but as small parties may evxadc the 
outposts, or the latter may be driven in, it is ncfc-^saiy to pi m 
round each fort a line of obstacles suf icicnt to proUi t the guns 
against a rush and to cover the infantry while it ralliis Thij 
obst^cL was formeih a wet or dry ditdi, with escarp, countet- 
scarp id fl inking g ilh 1 11 s , but w ith the new design of pai ipe I 
a simpler form of obstacle was adopted 'I his was obtained by 
carrving down and forward the slope of the paripct to a piant 
well below the level of the surrounding ground, and then placing 
a stout fence at the foot of the parapet and concealed from view 
It IS in fact the old pnniiple of the sunk fence, and his thi 
further advantage, that the fence, being visible from the par ipct, 
can be kept under fire by men posted between the guns withoiu 
anv special flanking galleru s 

Occasionallv two or more bitterics are placed inside one 
line of obstacles, but usu illy cuh 2-gun batteiy is complete 
in Itself 

Cases arise, eg with sites on the top of a cliff, where no 
obstacle is required , m such places the parapet merges into the 
surrounding ground 

In old days the parapet was shaped with well-defined edges 
and slopes Now the parapet slopes gently down to the front 
and IS rounded at the sides, so as to present no definite edge or 
angle to the enemy, and concealment is furthered by allowing 
grass or small scrub to grow over the parapet and round the 
guns In order to obtain complete concealment from view the 
background behind the guns must be carefully studied from the 
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point of view of the attack SiUs on the sky-line, and marked 
contrasts of colour or shape, should be avoided In some cases 
extensive planting, amounting to landscape gardening, is justi- 
fied This IS most easily arranged m the tropics, where plant 
growth is rapid In all cases the guns and their mountings 
should be coloured to blend with the background and thus 
avoid hard lines and shadows 

Any change of principle such as that of 1885 involves improve- 
ments both in guns and their adjuncts Of these latter the most 
important was the position-finder designed by Colonel Watkin 
Ihis instrument in its simplest form, when the observer is 
following a ship through the telescope of the instrument, draws 
on a chart the track of the ship, so that the exact bearing and 
distance of the latter can be ascertained at any time and com- 
municated to the guns by electrical and other dials, &c The 
position-finder may be some distance from the guns it serves, 
and connected with them by electric cable The guns can then 
be placed well under co\ er and in many cases out of sight of the 
target, giving a measure of protection which cannot be obtained 
with any system of direct laying over sights This instrument 
has been applied on a high site to control guns placed low, or 
where guns are so placed as to be liable to obscuration by fog 
or mist the position-finder can be placed below the fog-line 
In either case direct laying is provided for as an alternative 
In some defences batteries equipped with old pattern 9- in 
muzzle -loading guns, mounted as howitzers for long-range 
firing, have been placed in folds in the ground so as to be quite 
invisible from the sea and therefore invulnerable Such batteries 
are fought entirely by the position-finder 

The next adjunct to coast defences is the submarine mine 
In Great Britain the first submarine mining company dates 
from 1873, and from that date mining defences were gradually 
installed both at home and abroad , lint the modern system of 
mining, which for twenty years was maintained at British 
ports, really started into full life under the impetus of Sir A 
Clarke, about the same year (1885) in which we have dated 
the commencement of the modern coast defence svstem 

With the increased speed of warships, a method of <,ttack 
on fortifications was evolved by running past the mam defenies 
and either taking them in reverse, or disregarding them and 
attacking the dockyard or other objective at short range This 
was made more possible at most defended ports by the pushing 
forward of the defences which has been already alluded to, ind 
It IS especiall) dangerous where dockyards or towns are situated 
some way up a river or estuary, so that once the defences are 
passed there is a large stretch of water (c ^ the Thames, the 
Solent, and Cork harbour) in which the enemy can mameuvre 
In such cases there are two possible forms of defence, first by 
arranging for gun-fiie behind the mam gun position, usually 
called the defence of inner waters, and secondly by placing in 
the entrance and under the fire of the mam gun defence some 
form of obstruction to detain ships under fire This obstruction 
can be pensive (booms, chains, rows of piles or sunken vhips) 
or active (mines or torpedoes) Passive obstructions arc onlv 
effective against comp iratively small craft, and at important 
ports mines are the only eflicient obstruction which can be used 
against large vessels 

After some years of experiment, English engineers adopted 
two mam classes of mines, called “ observation ” and “ con- 
tact ” mines (see Submarine Mines) Both were fired bv 
eleitncity, which was applied onlv at the moment a hostile 
ship was within the dangerous zone of a mine In the observ ition 
mines the moment of applvmg the electric current was ascer- 
tained by a position-fmcler, which, tracing a ship’s course on a 
chart, made an electrical connexion at the moment the ship was 
over a mine These mines were placed so as to be well below the 
bottom of any ships afloat and were used m channels which it 
was desired to leave open for the entrance of friendly vessels 
Contact mines, which are moored a few feet below the surface 
of the water, are fired after certain electrical connexions have 
been made in a firing room on shore by the ship itself striking 
against the mine These ire used m waters which it is intended 
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to deny to friend and foe Except in narrow waters where the 
whole width (»f the channel was lequircd for friendly traffic, 
contact mines were generally used to limit the width of the 
channel to the minimum consistent with the amount of friendly 
traffic which would use the port m war It will be readilv 
understood thit bv bending this channel and disclosing its 
exact position only to special pilots, a very complete measure 
of security agunst surprise would be obtained In English 
ports the practical imjjortance of allowing free ingress for 
friendly traffic overruled all other considerations, and the 
friendly channels were always straight and coincided with 
some part of the usual fairwav channel They were also care- 
fully marked by lightships and buoys 

A variation of the submarine mine is the Brennan torpedo, 
purchased by the British government about 1890 ihis differs 
from the torpedo used on board ship, mainly by the fact tint 
the engine -power which drives it is on shore and connected with 
the torpedo by two strong wires I hese wires are wound out of 
the torpedo bv the engine, and bv varv mg the strain on the two 
wires very accurate control of the steering can be obtained 
This torpedo shares w ith the submarine mine the disadvantages 
that It must wait for the enemy to venture within its range, and 
with all other forms of defence (except contact mines), that it is 
made useless by fog or ram As compared with a mine it has 
the advantage of being unaffected bv tide or depth, and of form- 
ing no obstruction to traffic, except when actually in action 
It was installed at the principal ports only 

The system of defence hitherto described is thus a mam gun 
defeme of 9 2-in and 6-m guns pushed well ffirward, assisted 
by position-hnders, mmc-fields and toipedo stations, and with 
some gun defence of inner waters Subject to improvements m 
patterns of guns and mountings — of which the most import int 
has been the substitution of barbette mounting and shield for 
the recoil mounting described above — this ststem held the field 
up to 1 90s, when, partlv as a result of the experience of the 
Russo-Japanese War, xml partly owing to the alteratioruof the 
naval balance of power due to the destruction of the Russian 
fleet, both the scale and svstem of defence were verv considerably 
modified 

We can now consider another branch of defence, which was 
evolved pan passu with the automobile torpedo, and was 
therefore almost non-existent in 1885 In this year the boats 
specially built for carrvmg torpedoes were little more thin 
launches, but in the next five vears was developed the tvpe of 
first-class torpedo boat This, vv hile scaworthv , w as limited as 
to Its radius of iction by the small amount of co il it would carry 
But with a possibly hostile coast only a few hours steam 
away, and with foreign harbours thronged with torpedo craft. 
It became necessary for the British government especially to 
consider this form of attack and its antidote It was obvious 
that m davtiine and in clear weather such an attack would have 
little chance of success, also that in no circumstances would 
torpedo boats be able to damage fixed defences Their best 
(hince was attack b\ night, and the only form of attack was 
that referred to above as “ running jiast thit is, an attempt 
to evade the defences and to attack ships or docks inside The 
light draught of torpedo boats ind their comparative invisibility 
favoured this form of attack 

To meet it the first requirement was some form of illummation 
of the defended ch innel Experiments in the attack and defence 
of defended harbours took place at Gosport in 1879 and 1880, 
at Milford Haven in i88:^, at Bcrchavcn (bv the royal nav^) m 
18S6, at Langston Harbour in 1887, and a scries at the Iseedlcs 
entrance of the Isle of Wight up to 1892 During the course of 
these experiments various methods of illumination were tried, 
but bv far the best was found to be the light from an electric 
m-lamp of high power projectid bv powerful reflectors \t 
liist these were used is concentrated beams forming a pencil of 
light with an angular opening of about 2° to 3 Such a beim 
directed at an incoming ship gives effective illumination up to a 
mile or more from the source of light but has the disidv intage 
that It must be niov ed so as to follow the ship s mov ements 
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Each Ijeam thus lights only one ship at a time, and the move- 
ments of several beams crossing and recrossmg have a very 
confusing effect, with the consequent risk that a proportion of 
the attacking vessels may slip through unnoticed 

An alternative method of using electric lights is to arrange 
the projector so that the light comes out in a fan (generally of 
30° divergence) Two or three such lights are usually placed 
side by side, forming an illuminated fan of considerable diver- 
gence These fans are now used for the mam defence, with in 
front of them one or more search-lights to warn the defences 
of the approach of ships There is some loss of range when using 
these fans as compared with search-Ughts, but by occupying 
both sides of a channel and placing the defences against torpedo 
boats at the narrowest point, an effective illumination can be 
obtained in moderate weather 

Heavy guns can, of course, be fired against torpedo boats, but 
their rate of fire is relatively slow, and at first they had also the 
disadvantage of using black powder, the smoke of which obscured 
the lights 

A small quick-firing gun using smokeless powder was seen 
to be a necessity At first the 6-pounder was adopted as the 
stock size supplemented by machine guns for close range, but 
soon afterwards it became necessary to reconsider the scale 
of anti-torpedo boat defences, owing first to the increased size 
of first-class torpedo boats, and secondly to the introduction of 
a new type of vessel, the torpedo boat destroyer The mcreased 
size of torpedo boats, and improved arrangements for the distribu- 
tion of coal on board, made these boats practically proof against 
6-pounder guns and necessitated the introduction of the 12- 
pounder The torpedo boat destroyer, originally introduced to 
chase and destroy torpedo boats, not only justified its existence 
by checking the construction of more torpedo boats, but in 
addition became itself a sea-going torpedo craft, and thus in- 
creased the menace to defended ports and also the area over 
which this form of attack would be d ingerous 

Ihis de\elopment was met by an increased number of 12- 
pounder guns, assisted in the more important places by 4 7-in 
(and latterly 4-m ) guns, and also by an increased number of 
lights, both guns ind lights increasing at some places nearly 
fourfold But even with the best possible arrangement of this 
form of defence, the possibility of interference by fog, mist or 
rai'i introduces a considerable element of uncertainty 

\bout the same time, and largely on account of the demand 
for better and quicker firing, the “ automatic sight ” was intro- 
duced (see Ordvanci and Siciifs) In this, i develop- 

ment of the principle of the position-findcr, the act of bringing 
an object into the field of the auto-sight automatically lays the 
gun In order to take full advantage of this, the ammunition 
was made up into a cartridge with powder and shell m one 
case to allow of the auickest possible loading It may be added 
that the efficiency of the auto-sight depends on the gun being 
a certain height abo\e the water, and that therefore the nsc 
and fall of tide has to be allowed for in setting the sight 

In view of the possible interference by fog it was thought wise 
at an early stage to provide, towards the rear of the defences, 
some form of physical obstacle behmd which ships could lie in 
safety Such an obstacle had been designed in the early days 
by the Roval Engineers and took the form of a “ boom ” of 
baulks of timber secured by chains Such booms were limited 
in size by considerations of expense and were only partially 
successful About 1892 the British navy took the matter up 
and began experiments on a .arger scale, substituting wire 
hawsers for chains and using old gunboats to divide the booms 
up into sections of convenient length The result was that booms 
were definitely adopted as an adjunct of co^ist defence Their 
place is behind the lighted area, but within reach of some of the 
anti-torpedo boat batteries 

Other forms of obstacle to torpedo boat attack, based on a 
modification of contact mines or a combination of mmes and 
passive obstructions, have been tried but never definitely 
adopted, though some form of under-water defence of this 
tlescription seems necessary to meet attack by submarines 


We may now summarize the anti-torpedo boat defences 
These are, first, an outpost or look-out line of electric search- 
lights, then a mam lighted area composed of fixed lights with 
which there are a considerable number of 12-pounder or 4-in 
Q F guns fitted with aato-sights, and behind all this, usually 
at the narrowest part of the entrance, the boom 
Once coast defences are designed and installed, little change 
IS possible during an attack, so that the operation of fighting a 
system of defence, such as we have considered above, is mainly 
a matter of peace training of gun-crews, electric light men and 
look-outs, coupled with careful organization To facilitate the 
transmission of order and intelligence, a considerable system of 
telephonic and other electrual communication has l>een estab- 
lished ihis may be considered under the three heads of (i) 
orders, (2) intelligence, (3) administration 
The communication of orders follows the organization adopted 
for the whole fortress Each fortress is commanded by a fortress 
commander, who has a suitable staff Ihis officer sends orders 
to commanders of artillery, engineers, and infantry The 
artillery officer in charge of a group of batteries is called a “ fire 
commander ” , his command is generally confined to such 
batteries as fire over the same area of water and can mutuallj 
support one another Thus there may be several fire commandt rs 
at a defended port Anti-torpedo boat batlencs arc not in a 
fire command, and are connected to the telephone system for 
intelligence only and not foi orders The engineers require 
orders for the control of electric lights or Brennan torpedo 
1 he officer in charge of a group of lights or of a torpedo station 
IS called a director I hough receiving orders diicet from the 
fortress commander, he has also to co-operatc with the ncanst 
artillery commander Jhe infantry arc posted on the flanks 
of the fixed defences, or on the land front They are divided 
into suitable groups, eaeh under a commanding officer, who 
communicates with the fortress commander In large fortresses 
the area is divided into sections, each including some portion 
of the artillciy, engineers, and infantry defence In such cases 
the section commanders receive orders from the f 01 tress eom- 
nander anel pass them on to their subordinates 
The tnlehtgeme system includes communication with the 
naval signal stations in the vicimt)', one of which d special!} 
selected for each port as the warning station and is dircctl} 
connected to some part of the defences Another p irt of the 
intelligence system deals with the arrangements for examining 
all ships entering a harbour Ihis is usually effected by posting 
in each entrance examination vessels, which aic m communica- 
tion by signal with a battery or selected post on shore Any 
points on shore which can sec the approaches are connected b} a 
special alarm circuit, mainly for use m case of toipedo bo it 
attack 

I he admimstrative system of telephones is used for daiK 
routine messages Ihcse usually take the form of telephone 
lines radiating from a central exchange In many stations the 
same lines may be used for command and administr ition, or 
intelligence and command, but at tlie larger stations each class 
of line IS kept distinct (\V B B ) 

COASTGUARD, a naval force maintained in Great Britain 
and Ireland to suppress smuggling, aid shipwrecked vessels and 
serve as a reserve to tlie navy The coastguard was origmall} 
designed to prevent smuggling Before ibi6 this duty was 
entrusted to the revenue cutters, and to a body of “ riding 
officers,” mounted men who were frequently supported b} 
detachments of dragoons Ihe crews of the cutters and the 
riding officers were under the authont) of the custom hc^use in 
London, and were appointed by the treasur} On the conclusion 
of the war with Napoleon in 1815 it was resolved to take stricter 
precautions against smugglmg A “ coast blockade ” was 

establ shed in Kent and Sussex Ihe “ Rainillies ” (74) was 

stationed in the Downs and the “ Hyperion ” (42) at Newhaven 
A number of half-pay naval lieutenants were appointed to these 
vessels, but were stationed w*th detachments of men and boats 
at the Martello towers erected along the coast as a defence 
against French invasion fhe} were known as the “ preventive 
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water guard ” or the “ pieventive service The crews of the 
boats were partly drawn from the revenue cutters^ and partly 
hired from among men of all trades The “ coast blockade ” 
was extended to all parts of the coast The revenue cutters and 
the nding officers continued to be employed, and the whole 
force was under the direction of the custom house The whole 
was divided into districts under the command of naval officers 
In 1822 the elements of which the preventive water guard was 
composed were consolidated, and in 1829 it was ordered that 
only sailors or fishermen should be engaged as boatmen In 
1830 the whole service consisted of 50 levenue cutters, fine 
vessels of 150 and 200 tons, of the “ preventive boats, ’ and the 
riding officers In 1831, during the administration of Sir James 
Graham, the service was transferred to the admiralty, though 
the custom house flag was used till 1857 After 1840 the men 
were drilled “ in the common formations,” mainl) with a view 
to being employed for the maintenance of order and in support 
of the police, m case of Chartist or other agitations But in 
1845 steps weie taken to utilize the coastguard as a 

reserve to the nav> The boatmen were required to sign an 
engagement to serve in the navy if called upon In Mav 18^7 
the service was transferred entirely to the admiraltv, and tht 
coastguard became a part of the navy, using the navy fl tg Thi 
districts were placed under captains of the na/y, known as 
district captains, in command of ships stationed at points 
round the coast hmee that >ear the coastguard has been 
recruited from the navy, and has been required to do regular 
periods of drill at sea, on terms laid down by the admiralty from 
time to time It has, in fict, been a form of naval rescr\e 
The nse ind eirly history of the coastguard are told in 
Dav’f and Smug^hne; II avs hv the Hon Henry N Shore R N 
(I ondon, 1892) It lati r histoiv must Ik? tiacid in the Queen 
(and Kings) Regitl(ttton\ and Adfmtaltv Instructions of successne 
years (D II ) 

COASTING, iibuall} called tobogganing (qv) in huropt, the 
sport of sliding down snow 01 icc-covcred hills or artifuial 
inclines upon hand-slcds, or sledges, provided with runners shod 
with iron or steel It is unccrtiin whether the first American 
sleds were copied from the Indian toboggans, but no sled without 
runners was known in the United States bcf( re 1870, except 
to the woodsmen of the ( anadian border American laws ha\e 
greatly restricted, and in most places prohibited, the practice 
once common, of coasting on the highwavs, and the spoit 
is mainly conlinetl to opiii hills ind ailificial inclims or ehutes 
Iwo forms of hiiid-slcd aic usual in Amciica, the original 
“clipper’ t) pt, built low with long, pointed sides, onginalK 
shod with iron but since 1850 with round steel runners , incl the 
light, short ‘ girls sled,’ with high skeleton sides, usualh flat 
shod There IS also the “ doublc-runiui, ’ or “ bob-sled, formed 
of two clippei sleds joined bv a board and steered b> ropes, a 
wheel or a cross-bii, and stating from four to ten persons 

In hcandma\ la sc^ oral kinds ot sled are common, but that of 
the fishermen, b> means of which the) tiansport tluir catch 
over the frozen fjords, is the one used m coasting, a sport especi- 
ally popular in the neighbourhood of Chnstianii, where there are 
courses nearly 3 m in length 1 his sled is from 4 to 6 ft long, 
with skeleton sides about 7 in higli, and gcneralh holds thice 
persons It is steered by two long sticks trailing behind On 
the ice the fisherman propels his sled b) means of two short 
picks The general Norwegian name for sledge is skt/alker, the 
primitive form being a kind of toboggan provided with broad 
wooden runners resembling the ski (qv) In northern Sweden 
and Finland the commonest form of single sled is the Spark 
stoUtnger, built high at the back, the coaster standing up and 
steering by means of two handles projecting from the sides 
Coasting in its highest dev elopment may be seen in Switzerland, 
at the fashionable winter resorts of the Lngadine, where it is 
called tobogganing The first regular races there were organizt d 
by John Acldmgton Symonds, who instituted an annual contest 
for a challenge cup, open to all comers, over the steep post-road 
from Davos to Klosters, the finest natural coast in Switzerland 
the sled used being the primitive wKtw q Schhith or IlandsrhhUev 
a miniature copy of the tncient horse sledge Soon afterwards 


followed the construction of great artificial runs, the most 
famous being the ‘ Cresta ” at St Moritz, begun m 1884, w'hich 
IS about 1350 )ds in length, its dangerous curves banked up 
like those of a bicycle track On this the annu x\ “ (.rantl 
National ’ championship is contested, the winner’s time being 
the shortest aggregate ot three heats In 1885 and the follow ng 
year the native SchltUlt remained in use, the rider sitting uprighi 
facing the goal, and stcenng cither with the heels or with short 
picks In 1887 the first American clipper sled was introduced 
by L P Child, who easily won the championship for that year 
on It The sled now used by the contestants is a development 
of the American type, built of steel and skeleton in form W ith 
It a speed of over 70 m an hour has liecn attained Ihe coastei 
lies flat uDon it and steers with his feet, shod with spiked shoes, 
to render braking easier, and helped with his gloved hands 
Ihe “ double-runner ’ has also been introdiued into Switzerland 
under the name of “ bob-sleigh ” 

Stc Ice Sports m th( Isthmt in 1 ibrary iKMulon (190*) , Toboggan 
ing at Si ^loritz hv 1 A t 00k (London 

COATBRIDGE, a municipal and police burgh, having the privi- 
leges of a royal burgh, of Lanarkshire, Scotland Pop (1891) 
15,212 , (1901) 36,991 It IS situated on the Monkland Canal, 
8 m L of Glasgow with stitions on the Caledonian and North 
British railways Until about 1825 it was only a 'ullage, but 
since then its vast stores of coal aifd iron have been developed 
and It IS now the centre of the iron trade of Scotland Its 
prosperity was largelj due to the ironmaster James Baird (q v ) 
who erected as manv as sixteen blast furnacis in tlie imnudiuti 
neighbourhood lietween 1830 and 1842 The industries of Coal 
bridge produce malleable iron, boilers, tubes, wire, tinplates and 
lailwav wagons liks, fire-biirks and firc-rlav goods There aic 
two publ’c parks in the town and its public buildings include a 
theatre, i technieal sehool anil mining college, hospitals, and the 
academy and Liird Institute it Gartshcrrie Janet Hamilton, 
the peietess (1795-1873), spent most of her life at I^ngloan- 
now a part of C oatbndgL— ind a fountain lias been eree ted to her 
memoiy near tlie cott igc in wlueh she lived For parharru ntarv 
pui poses the town, which became a municipal buigh in 1885 
IS included in the no^th-wc^t division of I inarkshirc \bout 
4 ni west bv south hcs the mining town of Baillieston (pop 
3784), with a station on the Caledonian raihvav It has numer ais 
collieries, a nui serv and m irket garden 

COATESVILLE, a boiougli ol Chester couiitv Pcnnsvlvann 
C S A , on the west braneh of Brindvwini Creek, ^,9 m of 
PhiLdelphui Peip (1890) ,(jSo , (lyoo) 5721 of whom 273 
were foreign-born It is seived hv the Pcnnsvlvania and the 
Philadelphia iC Reading railw ivs and mterurban electric lines 
Foi its si/e the borough ranks high as a manufactunng centie 
iron and steel works boilei works mass vverks end paper, silk 
and woollen mills licing among Us leading establishments Its 
water-works arc ovvnid and operited bv the munu ipalitv 
Named in honour of Jesse C oates, one of Us e arlv setlleis, it was 
settled about 1800, and wtVs mcurpurcttcd in 1867 

COATI, or ( oati-Mi ndi, the native name ol the members of 
the genus Nasua of the mammalian familv Proiyotiuiae Ihev 
arc easily' leeognized ba their long bodv and tail, and elongated 
upturned sneaut from which last feature the (lermans call them 
R isselbaren or ‘snouted bears’ In the vvhite-nosed coati 
a native of Mexico and (enlral America, the general hue is 
brown, but the snout and upper lip are white and the tail is often 
banded In the red coati, 1 angmg from Sen in am to Par iguav , the 
tail IS marked with from seven to nine bro id fuh ous or rufous 
rings alternating w ith black ones and tipped with black Coatis 
are gregarious and arboreal m habit and feed on birds eggs 
lizareis and insects The) are common pets of the Spaniards in 
South \merica (Sec Carnivora ) 

COB, a word of unknown origin with a varictv of meanings 
which the Next) English DtcUonary considers m n be traced to the 
notions of something stout, big, round, head or top In “ cobble, 
eg in the sense of a round stone usea in paving, the sane word 
may be traced The principal uses of “ cob ” are for a stockv 
strongly built horse from 1 3 to ry hands high, a small round loaf 
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a round lump of coal, m which sense “ cobble ’ is also used, the 
fruiting spike of the maize plant, and a large nut of the hazel 
type, more commonly known as the cob-nut 

“ Cobbler,” a patcher or mender of boots and shoes, is probably 
from a different root It has nothing to do with an O hr 
coubler, Mod coupler, to fasten together In “ cobweb, ’ the 
web of the spider, the “ cob ” represents the older cop, coppe, 
spider, cf Dutch sptnnekop 

COBALT (symbol Co, atomic weight 59), one of the metallic 
chemical elements The term “ cobalt ” is met with in the 
writings of Paracelsus, Agricola and Basil Valentine, being used 
to denote substances which, although resembling metallic ores, 
give no metal on smelting At a later date it was the name 
given to the mineral used for the production of a blue colour 
in glass In i73<; G Brandt prepared an impure cobalt metal, 
which was magnetic and very infusible Cobalt is usually found 
associated with nickel, and frequently with arsenic, the chief ores 
being speiss-cobalt, (Co,Ni,he)As,, cobaltite {qv), wad, cobalt 
bloom, linnieite, Co^b,, and skutteruditc, CoAsj Its presence 
has also been detected in the sun and in meteoric iron For the 
technical preparation of cobalt, and its separation from nickel, 
see Nickei The metal is chiefly used, as the oxide, tor colouring 
glass and porcelain 

Metallic cobalt may be obtained by reduction of the oxide or 
chloride m a current of hydrogen at a red heat, or by heating the 
oxalate, under a layer of powdered glass As prepared by the 
reduction of the oxide it is a gre) powder In the massive state it 
has a colour lesembling polished iron, and is malleable and very 
tough It has a specific gravity of 8 8, and it melts at 1530® 
C (H Copaux) Its mean specific he it between 9® and 97® C 
IS o 10674 (H Kopp) It IS permanent m dry air, but in the 
finely divided state it rapidlv combines with oxygen, the com- 
pact metal requiring a strong heating to bring about this com- 
bination It decomposes steam at a red heat, and slowly 
dissolves m dilute hydrochloric and sulphuric acids, but more 
readily in nitric acid Cobalt burns in nitric oxide at 150° C 
giving the monoxide It may be obtained in the pure state, 
according to C Winkler fur anorg ( 7 /cw , 1895, 8, p i), by 
electrolysing the pure sulphate in the presence of ammonium 
sulph ite and ammonia, using platinum electrodes, any occluded 
oxygen in the deposited metal being removed by heating in a 
current of hydrogen 

Three characteristic oxides of cobalt are known the monoxide, 
CoO the sesquioxidc CojO^ and tiicobalt tctroxide C0SO4 besides 
tlKsc there art probably oxides of composition ro02 Lo^O^ Co^O- 
and C04O5 Cobalt monoxide CoO is prepared by heating the 
hydroxide or carbon itt m a currtnt of air or by heating the oxide 
CojO^ in a cm lent of caibon dioxide It is a brown-coloured powder 
which IS stable in air but gives a higher oxide when hiatcd On 
heating in hydrogen ammonia or carbon monoxide or with carbon 
or sodium it is reduced to the m< tallic state It is readily soluble 
m warm dilute mineial acids forming cobaltous salts Cobaltous 
hydroxide Co(OII)2 is formed when a cobaltous salt is precipitated 
by caustic pot ish in the ib cnee of ur A blue basic salt is piecipi- 
tated first, which on boiling, rapidly changes to the rose coloured 
hydroxide It dissolves in acids foimmg cobaltous silts and on 
exposure to air it rapidly absorbs oxygen, turning brown in colour 
\ de Schultcn (t owp/cs 1880 mg p 266) h is obtained it in 

a crystalline form , the crystals have a spi cific gi ‘vity of 3 597 and 
are easily soluble in wirm ammonium chloride solution Cobalt 
sesquioxide ( OjO, remains as a dark brown powdi r when cobalt 
nitrate is gently heated Heated at 190-300° in a current of hydro- 
gen it gives the oxide CojO^ while at higher temperatures the 
monoxide is formed ind ultimately cobalt is obtained Cobaltic 
hydroxide Co(OH), is formed when a cobalt salt is precipitited 
by an alkaline hypochlorite or on passing chlonne through water 
containing suspe nded cobaltous hydroxide or carlion ite It is a 
brown bl ick powder soluble m hydrochloric acid chlorine being 
simultaneously liberated This hydroxide is soluble in well cooled 
acids forming solutions which contain cobaltic salts one of the most 
stible of which is the acetate Cobalt dioxide CoO„ has not yet 
been isolated in the pure state it is probably formed when iodine 
and caustic soda are added to a solution of a cobaltous salt Bv 
suspending cobaltous hydroxuk in water and adding hydrogen 
peroxide i strongly acid liquid is obtained (after filtering! which 
probablv contains cobaltous aetd HjCoO, The barium and mag- 
nesium salts of this acid are formed when barvta and magnesia 
arc fused with cobalt sesquioxide Tncobalt tetroxide CogO^ is 
pioduccd when the other oxides or the nitrate arc heated m air 


By heating a mixtuie of cobalt oxalate and sal-ammoniac in air, it 
IS obtained in the form of minute hard octahedra which are not 
magnetic, and are only soluble in concentrated sulphuric acid 

The cobaltous salts are formed when the metal cobaltous oxide 
hydroxide or carbonate arc dissolved in acids or in the case of the 
insoluble salts, by precipitation The insoluble salts arc rose red 
or violet in colour Ihe soluble salts art when in the hydrated 
condition also red but in the anhydrous condition are blue They 
are precipitited fiom thtir alkaline solutions as cobalt sulphide by 
sulphuretted hydrogen but this precipitation is prevented by the 
presence of citric and tartaric acids , similarly the prestnee of 
ammonium salts hindeis their precipitation by caustic alkalis 
Alkaline cirboiiatcs give piccipitatcs of bisic carbonates the forma 
tion of which is also ntirdcd by the presence of ammonium salts 
For the action of ammonia on the cobaltous salts in the presence of air 
see Cobaltammtnes (below) On the addition of potassium cyanide 
they give a brown precipitate of cobalt cyanide CofCN)^ which 
dissolves in excess of potassium cyanide to a grt en solution 

Cobalt chloride Coela in the anhydrous state is formed by bum 
mg the metal in chlorine or by heating the sulphide in a current 
of the same gas It is blue m colour and sublimes readily It dis- 
solves easily m water forming the hydrated chloridt CoClj 
which may also be picparcd by dissolving the hydroxide or car- 
bonate in hydrochloric acid The hydrated salt forms rose-red 
pi isms readily soluble in water to a red solution and in alcohol to a 
blue solution Other hydrated forms of the chloride ot composition 
CoCL 2II2O and CoCl, 4H3O, have been described (P Sibatier, Bull 
Soc Chtttt 51 p 88 Birsch Jahresh d Chemte 186/ p 291) Doubk 
chlorides of composition CoCl^ NH^Cl 6HjO , CoClj SnCl^ 6H2O and 
C0CI2 ^CdClg 12H^O are also known Bv tin addition of excess of 
ammonia to a cobalt chloride solution m absence of air a greenish- 
blue precipitate is obtained which, on heating dissolves m the 
solution giving a rose red liquid This solution on standing 
deposits octahedra of thi composition C0CI2 bNH, These crystals 
when heattd to i2o"C lose ammonia and are converted into the 
compound C0CI2 2b< Hg (L Frimv) I ho bromide C oBr nscmblts 
the chloride and may be prep ire a bv similir methods The 
hydrated salt readily loses water on heatini, foimmg at 100° C the 
hydrati CoBro 2H2O and at 1 ^o° C passing into the anhydrous form 
The iodide C0I2 is pioduccd by heating cobalt and iodine togcthci 
and forms a greyish green mass which dissolves readily in witer 
foimmg a red solution On evaporating this solution the hydrated 
salt Cola 611,0 is obtained m lit xagnnal prisms It behaves m an 
an ilogous manner to CoBr, 6 H _0 on heating 

( obalt fluoridt CoF, 21120 ‘is foi tried when cobalt carbonate is 
evaporated with an excess of aqiieous hvdiofluoiic acid sepaiating 
in rose-red crystalline crusts Electrolysis of a solution m hydro- 
fluoric aeid gives cobaltic fluoride, CoF, 

Sulphides of cob lit of composition Co,S, CoS CogS^ CojS, and 
C0S2 aie known The most common of these sulphides is cobaltous 
sulphide CoS which occurs naturally as sycpoorite and can be 
artihci illy prepared by heating cobaltous oxide with sulphur or by 
fusing anliydrous cobalt sulphate with barium sulphidt and common 
salt By eitner of these methods it is obtained m the form of bronze 
coloured crystals It may be prepaied m the ainoipnous form by 
healing cobalt with sulphur tiioxide m a sealed tube at 200° C 
In the hydrated condition it is formed by the letion ot ilk dine sul 
phides on cobaltous salts or bv precipitating cobalt acetate with 
sulphuretted hydrogen (m the absence of free acetic acid) It is a 
1)1 ick imorphous powelcr soluble in concentrated sulphuric ami 
hydrochlonc acids and when in the moist state leadily oxidizes on 
exposure 

Cobaltous sulphate C0SO4 71120 is found naturally as the mineral 
biebeiite and is formed when cobalt cobaltous oxide or caibon ite 
are dissolved m dilute sulphuric acid It foims dark red crystals 
isomorphous with ferrous sulphate and readily soluble in water 
By dissolving it in concentrated sulphuric icid and warming the 
solution the anhydrous salt is obtained Hydiatcd sulphates of 
composition C0SO4 CHjO tob04 4H3O and C0SO4 HjO arc also 
known The heptahydrated salt combines with the alkaline sul 
phates to form double sulphates of composition Cob04 M,b04 6H O 
(M = K NII4 eS.c) 

The cobaltic salts corresponding to the oxide Co^O, are generally 
unstable compounds which exist only m solution H IMarshall 
tPrnc Boy Soc Edin 59 p 760) has prepared cobaltic sulphate 
Co2(b04)3 ISHgO m the form of small needles by the electrolysis of 
cobalt sulphate In a similar way potassium and ammonium cob ilt 
alums have been obtaimd \ cobaltisulphuroiis acid probably 
H6[(SOj)a C02I has been obtained by E Berglund (Benchte 1874 7 
p 469) m aqueous solution bv dissolving ammonium cobalto- 
cobaltisulphitc (NH4)2Co2[(b03)5 ( o^l HHjO in dilutt hydrochlonc 
or nitnc acids or by ilecomposition of its silver salt with hydro- 
chloric acid The ammonium cobalto-cobaltisulphite is prep in d 
by saturating an air-oxidized ammoniacal solution of cobaltoii, 
chloride with sulphur dioxide The double salts containing 
the metal in the cobaltic form arc more stable than the corre 
spending '•ingle salts and of these potassium cobaltinitnti 
COofNOj)* 6KNO2 SHjO IS best known It may be prepared by 
the addition of potassium nitrite to an acetic acid solution of cobalt 
chloride The yellow precipitate obtained is washed with a solution 
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of potassium acetate and finally with dilute alcohol The reaction 
proceeds according to the following equation 2CoCla+ 10KJ'iOj + 
4HNOa = COa(NO^)B 6KNO^ + 4KU + 2NO + 2H2O (A Strome>cr 
Annalen 1855 96 p 220) 1 his salt may be u'led for the separation 

of cobalt and nickel, since the latter metal does not foim a simila'* 
double nitnl( but it is necessary that the alkaline earth metals 
should be absent for in their presence nieki 1 forms complex nitrites 
containing the alkaline earth metal and the alkali metal A sodium 
eobaltimtiite is also known 

Cobalt nitrate, Co(NOj)2 611^0 is obtained in dark red mono- 
elmic tables by the slow cviporation of a solution of the metal its 
hydroxide or carbonate in nitiie acid It deliquesces m the air and 
melts readily on heating By the addition of excess of ammonia 
to its aqueous solution in the compli te absence of air a blue pre 
cipitate of a basic nitrite of the composition 6C0O NaOj 6HjO is 
obtained 

By boiling 1 solution of cobalt carbon ite in phosphoric acid 
the aeid phosphate C0HPO4 is obt lined, which when lieatid 

with water to 250'^ C is converted into the niutral phosphate 
Co |(P04)2 21X20 (H Debray Ann dt chimie 1861 f^] 61 p 438) 
Cobalt ammonium phosphate CoNH^PO^ I2H2O, is formed when 
a soluble cobalt salt is dlge^ted for some time with excess ol a w irm 
solution of ammonium phosphate It separate s m the form of small 
rose red erystals whieh decompose on boiling with water 

Cobaltous cyanide Co(CN) SH^O is obtained when the carbonate 
IS dissolved in hydrocyanic acid or when the acetate is precipitated 
by potassium cyinidc It is insoluble in dilute acids, but is readily 
soluble in excess of potassium cyanidf' Ihe double eyanides of 
cobalt arc analogous to those of non Hydrocobaltocyamc aeid 
Is not known but its potassium salt K4Co(C1S)b is formed wh< n 
freshly precipitated cobalt cyanide is dissolved m an ice-cold solution 
of potassium cyanide The liquid is precipitated by alcohol and the 
washed and dried precipititc is then dissolved in watei and allowed 
to stand when the silt separates m dark coloured crystals In 
alkaline solution it re whly takes up oxygen and is converted into 
otassium cobalticyaniik K2(-o(( N)g winch may also be obtained 
y evaporating a solution of cobalt cyanide m excess of potassium 
cyanide m the presence of an 8KCN + 2Co(CN)j + H^O + O = 
2K,Co(CN)o + 2KHO It forms inonoclinic crystals which ire vciy 
soluble in water 1 rom its aqueous solution concentrated hvdro- 
chlorie acid precipitates hy drocob illieyame acid H3Co(CN)6 as a 
colourless solid which is ver\ dclupie scent anel is not attacked bv 
concentrated hydrochloric ind mine acids For a descnption of the 
various salts of this acid sec P Wesst Isky , 1869 2 p 588 

CoballatHtutnei S. laige number ol cobalt compounds arc 
1 nown, of which the einpinial composition represents them as salts 
of cobalt to which one or more molceulcs of ammonia have been 
added lliise salts h ive been elivule d into the following series — 
Diammme Senis [Co(MIj)2TX2M In these salts X = \0_ anel 
M = one atomic proportion of a monovalent metal or the 
equivalent quantity of a divalent metal 
Tri iinmine Senes, [CotNHjlgJXj Here X =C1 beOj NO, JSO^, 
eke 

Ictiamminc Series lliis group may be divided into the 
Prvseo-salts [R ColMIji^lX whcie X=tl 
Croeeo silts [(NO ) ,C o(NHj)2lX which in ly be eonsidcied 
as a subdivision ot the praseo silts 
Tetrammme purpureo salts (RCo(NH,)4 II (^iX^ 

Tetrammine roseo salts [Co(XHj)4 X^, 

Fusco Silts [Co(NH3)4]OII X, 

I’cntammine bones 

Pentammme purpureo salts FR t.o(MIjl, X^ where X ~ 
Cl Bi, NO3 NO3 iSO, eke 
Pentaminme roseo-salts [Co(XH3), H^OIX^ 

Hcxainmim or Luteo Senes [CofNH^lgJXj 
The hexammme salts are fonned by the oxidizing action of air 
on dilute ammoniacal solutions of cobaltous salts, especialU m 
presence of a large excess of ammonium chloride Ihcy form 
yellow or bronze coloured crystals which decompose on boiling 
their aqueous solution On boiling their solution m caustic alkalis 
ammonia is liberated 1 he pcntamminc purpureo-salts are formed 
from the luteo salts by loss of ammonia or from an air slowly 
oxidized ammom ical cobalt salt solution the precipitated lutco- 
salt being filtered off and the filtrate boiled with concentrateel acids 
They are violet reel m colour and on boiling or long standing with 
dilute acids they pas . into the corresponding roseo-salts 

The pentammine mtrito salts are known as the xanthocobalt salts 
and have the general formula FNOj Co (NHj)b 1X2 Ihcy are formed 
by the action of nitrous fumes on ammoniacal solutions of cobaltous 
salts or purpureo salts or by the mutual reaction of chlorpurpurco- 
salts and alkaline nitrites They ait soluble in water and give char- 
acteristic precipitates with platinic and aunc chlondcs and with 
potassium ferrocyanidc The pentammine roseo-salts can be ob 
tamed from the action of concentrated acids m the cold on air- 
oxidized solutions of cobaltous salts They are of a redfiish colour 
and usually crystallize well on heating with concentrated acids 
are usually transfoimed into the purpureo salts Their alkaline 
solutions liberate ammonia on boiling They give a characteristic 
pale red precipitate with sodium pyrophosphate soluble in an excess 
of the precipitant, they also form precipitates on the addition of 


platmic chloride and potassium ferrocyanidc For methcwls of 
preparation of the tetrammine and tnamminc salts sec O Danimer s 
Handbuih der anorgantschen Cbemie vol 3 (containing a complete 
account of the preparation of the cobaltamniine salts) The diam 
mine salts are prepared by the action of alkaline nitrites on eobaltous 
salts m the presence of much ammonium chloride or nitrati they 
ire yellow or blown crystalline solids not very soluble in eokl v etc r 
The above senes ot salts show striking differences in their be 
haviour towards reagents this aqutous solutions of the luteo 
chlorides are strongly ionized as is shown b\ their high ckclrie 
conductivity and all their chlorine is precipitated on the additioi 
of silver mtrati solution The aqueous solution however eloes not 
show the ordinary reactions of cobalt or of immonia ind so it is to 
be presumed that the salt lon'zes into [Co(\Hs)jl and yfl The 
purpureo chloride has onlv two thirels of its chlorine yirecipit itefl 
on the addition of silver nitrate and the electric conductivitv 
IS much less than that of tlu luteo ehkiride again in the prasto 
salts only one thirel of the rhloriiie is prceipititf d by silver nitrate 
the conelucti ity again falling while m the tnaniniine salts all 
ionization his elisippcaied lor the constitution of these salts 
inel of the “ metal ammonia ccjmpounds generally set A Werner 
Aeit fur aiiorg Chemie 1893 et seq and Bcrtchle 1895 et seq , 
ind S Jorgensen Atit fur avurg CJur,itt ihe>2 et stq 
The ox\ lohaltammiiu s are 1 scries of compounds o( the general 
type [CoO, H2(NT1 j)j,| \4 fiist oliservod by L Gmihn and subse 
eiuently c xannned bv E 1 remy W C jbbs anel G \ ortmann ( Moruj/i 
hefte fur Chemte 1885 6 p 40^) Ihcy result fiom the cobalt 
immmes bi the direct tal ing up of oegyen and water On heating 
the je d< compose forming b isic le Ir itumine salts 

llie atomic weight of eolialt has been frcquenily determined 
the earlier results not be iii" very concordant (see R Schneider 
Pog Ann 1857 loi p 387 C Mar^nac itth Pfn<; Bat (21 i 
P Mi, W Gibbs, Atner Jour bit [2 25 p 483 J B Dumas 

lilt Chtm Ph\s 1859 r3 55 p 12,) W J Itussvll Jour Chon 
boL , 18O3 lb p 31) C Winkler by the analvsis esf the chloride 
and by the action of lodmc on the metal obtained the values 5r> 37 
anel 59 e}7 whilst W' Hempel an<l II Ihtclc {Zett f onng (hem 
i8<k> II, p 73) by icdiieing cobalto cobaltie oxide inel by the 
inalysis of th« chloride hive obtaim d the values 5S 39 anel 58 48 
C, P Baxter and others eleduced the value 5S e995 (O- 16) 

Cob lit salts miy be readily dctceteel bv the formation of the 
black sulphide m ilkalme solution and ov tlu blue eeilour the\ 
preHluce when fused with borax For the quantitative determination 
of cobalt it IS cither wcighetl is the oxide CO3O4 obtameel by 
ignition of the precipitated monoxide or it is reduced m i current 
of hvdrogcn and weighed as metal kor the quantitativ e separation 
of cobalt and nickel see h Hmtz {Zett f anol Chtm 1891 30 
p 227) ind also Nickfi 

COBALTITE, a mineral with the composition CoAsS, cobalt 
sulpharsenule It is found as granular to compact masses, and 
frequently as beautifully developed trv stals whie h ha\ e the same 
symmetry as the isomorphous miner il pv rites, being cubic with 
parallel hemihednsm The usual forms are the cube octahedron 
and pentagonal dodecahedron {210} Ihe colour is silver-white 
with a reddish tinge, and the lustre brilliant and metallic, 
hence the old name cobalt-glance , the streak is grev ish-black 
Ihc mineral is brittle, and possesses distinct cleavages parallel 
to the faces of the cube, hardness 5V, specific gravity 62 
Ihe brilliant crystals from iunaberg in bodermanland and 
Ilakansboda in Vcstmanland, Sweden and from Skutterud near 
Drammen in Norway are well known in mineral collections 
The cobalt ores at these localities occur with pv rites and chalco- 
pynte as b inds m gneiss ( rystals h iv c also been found at 
Khetri m Rajputana, and under the name sehta the mineral 
Is used bv Inchan jewellers for producing a blue enamel on gold 
and silver ornaments Massiv c cobaltitc has been found in small 
amount in the Botallack mine Cornwall A variety containing 
much iron replacing cobalt, and known as ferrocobaltite (Ger 
occurs at Sicgen in \\ cstphalia (f J S) 

COB An, or SvNTO Dominco de Coban, the capital of the 
department of Alta Vera Paz m central Guatemala , about 
90 m N of the citv of Guatemala, on the Cojabon, a left-hand 
tributary of the Polochic Pop (1903) about 31 000 The town 
IS built m a mountainous and fertile district, and consists chiefly 
of adobe Indian cottages, surrounded by gardens of flowering 
shrubs More modern houses have been erected for the foreign 
residents, among whom the Germans are numericallv pre- 
dominant In the chief square of the town stands a i6th-centiir\ 
Dominican church, externallv plain but covered internally with 
curious Indian decorations The municipal offices, formerly 
a college for priests, are remarkable for their handsome but 
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disproportionatel) large gateway in Renaissance style Despite 
the want of a railwey, ( oban has a flourishing trade in coffee 
ind c inchona , cocoa, vanilla and sugar-cane are also cultivated, 
and there are manufactures of rum, cotton fabrics, soap and 
cigars f he prosperity of the town is largely due to the industiy 
of the Quccchi, Kacchi or Kakchi Indians who form the majority 
of the inhabitants 

Colxiri was founded m the x6th centuiy by Dominican monks 
under Fray Pedro de Angulo, whose portrait is preserved m the 
church In honour of the emperor Charles V (1500-1558), 

C oban received the name of Ciudad Imperial (which soon became 
obsolete), together with a coat of arms .md other privileges 
belonging to a Spanish city of the first class 

COBAR, a mining town of Robinson county. New South Wales, 
Australia, 459 m N W by W of Sydney by rail Pop (1901) 
3371 The district of which Cobar is the centre abounds in 
minerals of all kinds, but copper and gold are those most 
extensn ely worked The Great C obar coppcr-mine is the most 
important in the state, and there are a number of successful gold- 
mines In addition to the mining, the district produces large 
quantities of wool Cobar is a municipality, as also is the 
idjacent township of Gladstone, with a mining population 

COBB, HOWELL (1815-1868), American political leader, was 
born at Cherry Hill, Jefferson countv, Georgia, on the 7th of 
September 1815 He graduated from Franklin College (Univer- 
sity of Georgia) in 1834, and two ye irs later was admitted to the 
bar From 1837 to 1840 he was solicitor-general for the western 
circuit of his state, from 1843 to 1851 and from 1855 to 1857 
he was a member of the National House of Representatives, 
liecoming Demucratm leader in that body m 1847, J>erving 
ts spevker m 1849-1851 , from 1851 to 1853 he was governor 
of his state , and from Nlarch 1857 to December i860 he was 
secretary of the treasurv in President Buchanan s uabinet He 
was president of the convention of the seceded states which 
drafted a constitution for the Confederacy In 1861 he was 
appointed < oloncl of a regiment and two years later was made 
a major-general He died in New York on the 9th of October 
1868 He sided with President facksun on the question of nulli- 
lication , was an effic iciit supporter of President Polk’s admini- 
stration during the Mexican War , and was an ardent advocate 
of slavery extension into the ierri tones, but when the Com- 
promise of 1850 had been agreed upon he became its staunch 
supporter as a Union Democrat, and on that issue was elected 
governor of (leorgia by a large majoritv In i860, however, 
he ceased to be a Unionist, and became a leader of the secession 
movement From the close of the wai until his death he 
vigorously opposed the Reconstruction Acts 

GOBBETT, WILLIAM (1766-1835), English politician and 
wnter, was horn ne ir Farnham in Surrey, according to his own 
statement, on the yth of March 1766 He was the grandson of 
.1 farm-labourer, and the son of a small farmer , and during his 
eaily life he worked on his father’s firm At the age of sixteen, 
inspired with patriotic feeling by the sight of the men-of-war in 
Portsmouth h irbour, he thought of becoming a sailor , and in 
May 17SJ, having, while on his wav to Guildford fair, met the 
London coach, he suddenly resolved to accompany it to its 
destination He arrived at Ludgate Hill with exactly half-a- 
crown m his pocket, but an old gentleman who had travelled 
with him invited him to his house, and obtained for him the situa- 
tion of copying clerk in an attorney’s office He greatly disliked 
his new occupation , and rejecting all his father’s entreaties thit 
he would return home, he went eiown to Chatham early m 1784 
with the intention of joining the marines By some mistake, 
however, he was enlisted m a regiment of the line, which rather 
more than a year after proceeded to bt John’s, New Brunswick 
All his leisure time during the months he remained at Chatham 
was devoted to reading the contents of the circulating library 
of the town, and getting up by heart Lowth’s English dammar 
His uniform good conduct, and the power of writing correctly 
which he had acquired, quickly raised him to the rank of corporal, 
from which, without passing through the intermediate grade 
of sergeant, he was promoted to that of sergeant-major In 
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November 1791 he was discharged at his own request, and 
received the official thanks of the major and the general who 
signed his discharge In hebruary 1792 Cobbett married the 
daughter of a sergeant-major of artillery, whom he had met some 
years before m New Brunswick But his liberty was threatened 
m consequence of his bringing a charge of peculation against 
certain officers in his old regiment, and he went over to France 
in March, where he studied the language and literature In his 
absence, the inquiry mto his charges ended in an acquittal 

In September he crossed to the United States, and supported 
himself at Wilmington, Delaware, by teaching English to French 
emigrants Among these was Talleyrand, who employed him, 
according to Cobbett’s story, not because he was ignorant of 
Fnglish, but because he wished to purchase his pen Cobbett 
made his first literary sensation by his Observations on the 
Emigration of a Martyr to the Cause of Liberty, a clever retort on 
Dr Priestley, who had just landed m America complaining of 
the treatment he had received in England This pamphlet was 
followed by a number of papers, signed “ Peter Porcupine, ’ 
and entitled Prospect from the Congress Gallery, the Political 
Censor and the Porcupine’s Gazette In the spring of 1796, 
having quarrelled with his publisher, he set up in Philadelphia 
as bookseller and publisiier of his own works On the day of 
opemng, his windows were filled with prints of the most extrava- 
gant of the French Revolutionists and of the founders of the 
American Republic placed side by side, along with portraits of 
George III , the British ministers, and any one else he could find 
likely to be obnoxious to the people , and he continued to pour 
forth praises of Great Bntsm ind scorn of tne institutions of 
the United States, with special abuse of the Freni h party Abuse 
and threats were of course m turn showered upon him, and m 
August 1797, for one of his attacks on Spam, he was piosecuted, 
though unsuccessfully, by the Spanish ambassador Immediately 
on this he was taken up for libels upon American statesmen, 
and bound ir recognizances to the amount of $4000, and shortly 
after he was prosecuted a third time for siying that Dr Benjamin 
Rush, who was much addicted to blood-letting, killed nearly 
all the patients he attended The trial was repeatedly deferred, 
and was not settled till the end of 1799, when be was fined 
$5000 After this last misfortune, for a few months Cobbett 
earned on a newspaper called the Rushlight , but in June i8oo 
he set sail for England 

At home he found himself regarded as the champion of order 
and monarchy Windham invited him to dinner, introduced 
him to Pitt, and begged him to accept a share m the True Briton 
He refused the offer and joined an old friend, John Moigan, m 
opening a book shop m Pall Mall For some time he published 
the Porcupine's Gazette, which was followed in January 1802 by 
the Weekly Politual Register In 1801 appeared his Letters to 
Lord llawkesburv (afterwards earl of Liverpool) and his Ltltas 
to the Rt Hon Henry Addington, m opposition to the proposed 
peace of Amiens On the conclusion of the peace (1802) Cobbett 
made a still bolder protest , he determined to take no part in 
the general illumination, and — assisted by the sympathy of 
his wife, who, being m delicate health, removi d to the house of 
a friend — he carried out his resolve, allowing his windows to be 
smashed and his door broken open by the angry mob The 
letters to Addington are among the most polished and dignified 
of Cobbett’s wntings , but by 1803 he was once more revelling 
in personalities The government of Ireland was singled out 
for wholesale attack , and a letter published in the Register 
remarked of Hardwickc, the lord-lieutenant, that the appoint- 
ment was like setting the surgeon’s apprentice to bleed the 
pauper patients For this, though not a word had been uttered 
against Hardwicke’s character, Cobbett was fined ,£500 , and 
two days after the conclusion of this trial a second commenced, 
at the suit of Plunkett, the solicitor-general for Ireland, which 
resulted m a similar fine About this time he began to write in 
support of Radical views , and to cultivate the friendship of 
Sir Francis Burdett, from whom he received considerable sums 
of money, and other favours, for which he gave no very grateful 
return In 1809 he was once more m the most serious trouble 



COBBOLD 

He had bitterly commented on the flogging of some militia, 
because their mutiny had been repressed and tneir sentence 
carried out by the aid of a body of German troops, and in con- 
sequence he was fined £1000 and imprisoned for two years IIis 
mdomitible vigour was never better displayed He still con- 
iinucd to publish the Register, and to superintend the affairs of 
his farm , a hamper containing specimens of its produce and 
other provisions came to him every week , and he amused 
himself with the company of some of his children and with 
weekly letters from the rest On his release a public dinner, 
presided over by Sir h Burdett, was held in honour of the event 
lie returned to his farm at Botley in Hampshire, and contmued 
m his old course, extending his influence by the public.’tion of 
the Tioopenny Trcuh, which, not being perodical, escaped the 
newspaper stamp tax Meanwhile, however, he had contracted 
debts to the amount of £34,000 (for it is said that, notwithstand- 
ing the aversion he publicly expressed to paper currency, he 
had carrud on his business by the aid of accommodation bills 
to a very large amount) , and early in 1817 he fled to the Un’ted 
States But his pen was as ac tive as ever , from Long Island 
his MS for the Register was regularly sent to England , and 
It was here that he wrote his clear and interesting English 
Grammar, of which 10,000 copies were sold in a month 

Ills return to England was accompanied by his weakest 
exhibition — the exhuming and bringing over of the bones of 
Thomas Paine, whom he had once heartily abused, but on whom 
ho now wrote a panegyrical ode Nobody paid any attention 
to the affair , the relics he offered were not purchased , and the 
bones weie remterred 

Cobbett’s great aim was now to obtain a seat in the House 
of Commons He calmly suggested that his friends should assist 
him by raising the sum of l^ooo , it would be much better, he 
saia, than a meeting ot so, 000 persons He first offered himself 
for ( oventrv, but faikd , in 1S26 he was bv a large number of 
votes list of the candid ites for Preston , and in 1828 he could 
find no one to propose him for the office of common councillor 
In 1830, that yeir of revolutions, he was prosecuted for inciting 
to rebellion, but the jury disigreed, ind soon after, through 
the influence of one of his admirers, Mr bidden, who was himself 
a < andidatc for Oldham, he was returned fur that town In the 
House his speei hes were listened to with amused attention 
His position IS sufficiently marked by the sneer of Peel that he 
would attend to Mr Cobbett’s observations exactly as if they 
had been those of a “ respectable member ” , and the onl) 
striking part of his career was his absurd motion that the king 
should be prayed to remove Sir Robert Peel’s name from the list 
of the privy council, because of the change he had profxised 
in the cuircncy in i8i<) In 1834 Cobbett was again member 
for Oldham, but his health now began to give wav, and in June 
1835 he left London for his farm, where he died on the i6th of 
that month 

C obbett’s account of his home-life makes him appear singularly 
happy , his love and admiration of his wife nev er failed , and 
his education of his children seems to have been distinguished 
by great kindliness, and by a good deal of healthy wisdom, 
mingled with the jirejudices due to the peculiarities of his temper 
and circumstances Cobbett’s ruling characteristic was a sturdy 
egoism, which had m it something of the nobler element of self- 
respect A firm will, a strong brim, feelings not over-sensitive, 
an intense love of fighting, a resolve to get on, in the sense of 
making himself a power in the world — these are the principal 
qualities which account for the success of his career His 
opinions were the fruits of his emotions It was enough for him 
to get a thorough grasp of one side of a question, about the other 
side he did not trouble himself , but he always firmly seizes the 
facts which make for his view, and expresses them with unfail- 
ing clearness His argument, which is never subtle, has alv avs 
the appearance of weight, however flimsy it may be m fact 
His sarcasm is seldom polished or delicate, but usually rough 
and often abusive, while coarse nicknames were hi$ special 
delight His style is admirably correct and always extremely 
forcible 
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Cobbett 3 contributions to periodical literature occupy ioo 
volumes twelve of wliicli consist of the papers, jjuhlishcd at Phiia- 
deljdiia betwftn 1704 and 1800 and the lest of the eeklv Political 
Register, which ended only uith Cobbett's de ith (June 1835) An 
abndgment of these works, with notes was published by his sons 
John M Cobbett md James P Coblxtt Besides this lu published 
An Account of Uie Ilurrurs of the 1 1 nch Revolution and a work 
tracing all these horrors to “ the licentious politics and infidel 
philosophy of the present ape ” (both 1708) , 4 Year s Resuience 

in the United States , Paniamenlary History of England from the 
Norman Conquest to 1800 (i8o/^j) , Cottage Economy , Roman History , 
I reneh Grammar and English Grammar both m the form of letters , 
Geographical Dictionary of England and U aUs , History of the 
Regency and Reign of George iV , containing a defence of Queen 
Caroline whose cause he warmly advocated (1830-1834) , Life of 
Andrew Jackson President of the United States (1834), Legacy to 
Labourers , Legacy to Petl , Legacy to Parsons (18^5), an attack on 
the secular claims of the Established Church , Doom of Tithes , 
Rural Rides (1830 , new ed 1885), an account of his tours op horse- 
bick through England, lull of admirable descriptive writing 
Advice to Young Men and Uomen, Cohhelt 5 Corn (1828), and 
History of the Protestant Reformation in England and Irdand (1824- 
1827) m which he defends the monasteries Queen Mary and Bonner 
and attacks the Reformation Henry \III Elizabeth and all who 
hilptel to bring it about, with such vehemence that the woik was 
translated mlo French and Itilian, and extensively cuculateel 
among Roman Catholics 

In 1798 Cobbett jmblished m America an account of his early lift 
under the title of Hu Life and Adientures of Peter Porcupine , and 
he 1< ft papcis relating to his sulisequent career Ifis life 1 as been 
written by R Huish (183*5), L Smith (1S78), and E I Carlyle (1904) 
bee also the ariiiotated effition of the Register (185;,) 

COBBOLD, THOMAS SPENCER (1828-1886), English man of 
science, was born at Ipswich in 1828, a son of the Rev Richard 
Cobhold (17^)7-1877), the author of the History of Margaret 
Caichpole After graduating m medicine at hdinburgh m 1851, 
he was appointed lecturer on botany at St Mary s hospital, 
London, in 18157, and also on zoology and comparalivt anatomy 
at Middlesex hospital m i86i hrom 1868 he acted as bwinty 
lecturer on geology at the British Museum until 187^, when he 
became professor of botany at the Royal Veterinary College, 
afterwards tilling a chair of helmmthology which was spetiallv 
created for him at that institution He died in London on the 
20th of March 1886 His special subject was hclmmlliology, 
paiticularly the worms parasitic m man and animals, and as a 
physician he gained a considerable reputation in the diagnosis 
of cases depending on the presence of such organisms His 
numerous writings include Fntozoa (1864) , Tapeivorms (1866) , 
Parasites (1879), Human Parasites (1882), end Parasites of 
Meat and Prepared Flesh Food (1884) 

COBDEN, RICHARD (1804-1865), Enghsh manufacturer and 
Radical politician, was born at a farmhouse called Dunford, 
near Midhurst, in hussex, on the 3rd of June 1804 The family 
had been resident in that neighbourhood for many generations, 
occupied partly 111 trade and partly in agriculture Pormcrly 
there had been m the town of Midhurst a small manufacture of 
hosiery with which the Cobdens were connected, though all 
trace of it had disappeircd before the birth of Richard His 
grandfather was a maltster m that town, an energetic and 
prosperous man, almost always the bailiff or chief magistrate, 
and taking rather a notable part in county matters But his 
father, forsaking that tridc, took to farming at an unpropitious 
time He was amiable and kind-hearted, and greatly liked by 
his neighbours, but not a man of business habits, and he did not 
succeed in his farming enterprise He died when his son Richard 
was V child, and the Ctire of the family devolved upon the mother, 
who was iwoman of strong sense and of great cnergv of character, 
and who, after her husband’s death, left Dunford and returned 
to Midhurst 

Ihe educational advantages of Richard Cobden were not 
very ample There was a grammar school at Midhiu^t, which 
at one time had enjoyed considerable reputation, but which had 
fillen into decay It was there that he had to pick up such 
rudiments of knowledge as formed his first equipment m lift, 
but from his earliest years he was indefatigable m the work or 
self-cultivation When fifteen or sixteen >ears of age he went 
to London to the w'arehouse of Messrs Partridge A Price, in 
Eastchcap, one of the partners being his uncle His relative. 
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noting the lad’s passionate "addiction to studv, solemnly warned 
him against indulging such a tistt, as likely to prove a fatal 
obstacle to his success in commercial life But the admonition 
was unheeded, for while unweariedlv diligent in business, he 
was in his intervals of leisure a most assiduous student During 
his residence in London he found access to the London Institution, 
and made ample use of its large and well-selected library 

When he was about twenty years of age he became a com- 
mercial traveller, and soon became eminently successful in his 
calling But never content to sink into the mere trader, he 
sought to introduce among those he met on the “ road ” a higher 
tone of conversation than usually marks the commercial room, 
and there were many of his associates who, when he had attained 
eminence, recalled the discussions on political economy and 
kindred topics with which he was wont to enliven and elevate 
the travellers’ table In 1830 Cobden learnt that Messrs Fort, 
calico printers at Sabden, near (. litheroe, were about to retire 
from business, and he, with two other young men, Messrs 
Sheriff and Gillet, who were engaged in the same commercial 
house as himself, determined to make an effort to acquire the 
succession I hey had, however, very little capital among them 
But It may be taken as an illustration of the instinctive confidence 
which Coliden through life inspired in those with whom he came 
into contact, that Messrs Fort consented to leave to these untried 
young men a large portion of their capital in the business Nor 
was their confidence misplaced The new firm had soon three 
establishments, — one at Sabden, where the printing works were, 
one in I ondon and one in Manchester for the sale of their goods 
This last was under the direct management of Cobden, who, m 
18 p or i8-?i, settled in the cit\ with which his name betame 
afterwards so closely associated The success of this enterprise 
was decisive and rapid, and the “ Cobden prints ” soon bccime 
known through the country as of rare value both for excellence 
of material and beauty of design There can be no doubt that 
if Cobden had been satisfied to devote all his energies to com- 
mercial life he might soon have attained to great opulence, for 
It IS understood that his share m the orohts of the business he 
liad established amounted to from £Sooo to £10,000 a year 
But he had other tastes, which impelled him irresistibly to 
pursue those studies which as Bacon says, ‘ serve for delight, 
for ornament and for ability ” Prentice, the historian of the 
Anti-C orn-I aw league, who was thin editor of the Mamhefter 
Ttnus, describes how, in the year 1835, he received for publica- 
tion m his piper a scries of admirably written letters, under the 
signature of “ I ibra ” discussing commercial and economicil 
questions with rare ability After some time he discovered that 
the author of these letters was Cobden, whose name was until 
then quite unknown to him 

In 1835 he published his first pamphlet, entitled England, 
Ireland and America, bv a Manchester Manufacturer It attracted 
great attention, and ran rapidly through several edit.ons It 
was marked by a breadth and boldness of views on political and 
social questions which betokened an original mind In this 
production Cobden advocated the same principles of peace, non- 
intervention, retrenchment and free trade to which he continued 
faithful to the last day of his life Immediately after the publica- 
tion of this pamphlet, he paid a visit to the United States, landing 
in New York on the 7th of June 1835 He devoted about three 
months to this tour, passing rapidly through the seaboard states 
ind the adjacent portion of Canada, and collecting as he went 
large stores of information respecting the condition, resources 
vnd prospects of the great western republic Soon after his 
return to England he began to prepare another work for the 
press, which appeared towards the end of 1836, under the title 
of Russia It was mainly designed to combat a wild outbreak 
of Russophobia which, under the inspiration of David Urquhart, 
was at that time taking possession of the public mind But it 
c ontained also a bold indictment of the whole system of foreign 
policy then in vogue, founded on ideas as to the balance of power 
and the necessity of large armaments for the protection of 
commerce While this pamphlet was in the press, delicate health 
obliged him to leave F ngland, and for several months, at the end 


of 1836 and the beginning of 1837, he travelled in Spam, Turkev 
and Egypt During his visit to Egypt he had an interview 
with Mehemet All, of whose character as a reforming monarch 
he did not bring away a very favourable impression He re- 
turned to England in April 1837 From that time Cobden became 
a conspicuous figure in Manchester, taking a leading part in the 
local politics of the town and district Largely owing to his 
exertions, the Manchester Athenaeum was established, at the 
opening of which he was chosen to deliver the inaugural address 
He became a member of the chamber of commerce, and soon 
infused new life into that body He threw himself with great 
energy into the agitation which led to the incorporation of the 
citv, and was elected one of its first aldermen He began also 
to take a warm interest in the cause of popular education 
Some of his first attempts in public speaking were at meetings 
which he convened at Manchester, Salford, Bolton, Rochdaie 
and other adjacebt towns, to advocate the establishment of 
British schools It was while on a mission for this purpose to 
Rochdale that he first formed the acquaintance of John Bright, 
who afterwards became his distinguished coadjutor in the free- 
trade agitation Nor was it long before his fitness for parliamen- 
tary life was recognized by his friends In 1837 the death of 
William IV and the accession of Queen Victoria led to a general 
election Cobden was candidate for Stockport, but was defeated, 
though not by a large majority 

In 1838 an anti-Lorn-Law association was formed at Man- 
chester, which, on his suggestion, was ifterwards changed into a 
national association, under the title of the Anti-( orn-Law I eague 
(see Corn Laws) Of that famous association Cobden was from 
first to last the presiding genius and the animating soul During 
the seven years between the formation of the league and its 
final triumph, he devoted himself wholly to the work of pro- 
mulgating his economic doctrines His labours wire as various 
as they were incessant — now guiding the councils of the league, 
now addressing crowded and enthusiastic meetings of his sup- 
porters m London or the large towns of England and Scotland, 
now invading the agricultural districts and challenging the 
landlords to meet him in the p*-esence of their own f irmers, to dis- 
cuss the question in dispute, and now encountering the Chartists, 
led by Feargus 0 ’( onnor But whatever was the character 
of his audience he never failed, by the clearness of his statements, 
the force of his reasoning and the felicity of his illustrations, 
to make a deep impression on the minds of his hearers 

In 1841, Sir Robert Peel having defeated the Melbourne 
ministry in parliament, there was a general election, when Cobden 
was returned for Stockport His opponents had confidently 
predicted that he would fail utterly in the House of Commons 
He did not wait long, after his admission into that assembly, 
in bringing their predictions to the test Parliament met on the 
ic;th of August On the 24th, in course of the debate on the 
Address, Cobden delivered his first speech “ It was remarked, ’ 
says Miss Martmeau, in her History of the Peace, “ that he was 
not treated in the House with the courtesy usually accorded to 
a new member, and it was perceived that he did not need such 
observance ” With perfect self-possession, which was not dis- 
turbed by the jeers that greeted some of his statements, and 
with the utmost simplicity, directness and force, he presented 
the argument against the corn-laws in such a foim as startled 
his audience, and also irritated some of them, for it was a style 
of eloquence very unlike the conventional style which prevailed 
in parliament 

From that day he became an acknowledged power in the House, 
and though addressing a most unfriendly audience, he compelled 
attention by his thorough mastery of his subject, and by the 
courageous boldness with which he charged the ranks of his 
adversaries He soon came to be recognized as one of the fore- 
most debaters on those economical and commercial questions 
which at that time so much occupied the attention of parliament , 
and the most prejudiced and bitter of his opponents were fain to 
acknowledge that they had to deal with a man whom the most 
practised and powerful orators of their party found it hard to 
cope with, and to whose eloquence, indeed, the great statesman 
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in whom they put their trust was obliged ultimately to surrender 
On the 17th of February 1843 an extraordinary scene took place 
in the House of Commons Cobden had spoken with great 
fervour of the deplorable suffering and distress which at that time 
prevailed in the country, for which, he added, he held Sir Robert 
Peel, as the head of the government, responsible This remark, 
when It was spoken, passed unnoticed, being indeed nothing 
more than one of the commonplaces of party warfare But a 
few weeks before, Mr Drummond, who was Sir Robert Peel’s 
private secretary, had been shot dead m the street by a lunatic 
In consequence of this, and the manifold anxieties of the time 
with which he was harassed, the mind of the great statesman 
was no doubt in a moody and morbid condition, and when he 
arose to speak later in the evening, he referred m excited and 
agitated tones to the remark, as an incitement to violence 
against his person Sir Robert Peel’s party, catching at this hint, 
threw themselves into a frantic state of excitement, and when 
Cobden attempted to explain that he meant official, not personal 
responsibility, they drowned his voice with clamorous and in- 
sulting shouts But Peel lived to make ample and honourable 
amend for this unfortunate ebullition, for not only did he “ fully 
and unequivocally withdraw the imputation which was thrown out 
in the heat of debate under an erroneous impression,” but when 
the great free-trade battle had been won, he took the wreath of 
victory from his own brow, and placed it on that of his old 
opponent, m the following graceful words — “ Ihe name which 
ought to be, and will be associated with the success of these 
measures, is not mine, or that of the noble I ord (Russell), but 
the name of one who, acting I believe from pure and disinterested 
motives, has, with untiring energy, made appeals to our reason, 
and has enforced those appeals with an eloquence the more to 
be admired because it was unaffected and unadorned , the 
name which ought to be chiefly associated with the success of 
these measures is the name of Richard ( obden ” Cobden hwl, 
indeerl, with unexampled devotion, sacrificed his business, his 
domestic comforts and for a time his health to the public 
interests Ills friends therefore felt, at the close of that long 
campaign, that the nation owed him some substantial token of 
gratitude and admiration for those sacrifices No sooner was 
the idea of such a tribute started than liberal contributions came 
from all quarters, which enabled his friends to present him with 
1 sum of £80,000 Had he been inspired with personal ambition, 
he might have entered upon the race of political advancement 
with the prospect of attaining the highest official prizes Lord 
John Russell, who, soon after the repeal of the corn laws, suc- 
ceeded Sir Robert Peel as first minister, invited Cobden to join 
his government But he preferred keeping himself at liberty 
to serve his countrymen unshackled by official ties, and declined 
the invitation He withdrew for a time from Fngland His 
first intention was to seek complete seclusion in Fgypt or Italv, 
to recover health and strength after his long and exhausting 
labours^ But his fame had gone forth throughout Europe, 
and intimations reached him from many quarters that his voice 
would be listened to everywhere with favour, in advocacy of the 
doctrines to the triumph of which he had so much contributed at 
home Writing to a friend m July 1846, he says — “ I am going 
to tell you of a fresh project that has been brewing m my brain 
I have given up all idea of burying myself m Egypt or Italy I 
am going on an agitating tour through the continent of Europe 
Hun, referring to messages he had received from influential 
persons in France, Prussia, Austria, Russia and Spam to the 
effect mentioned above, he adds — “ Well, I will, with God s 
assistance during the next twelve months, visit all the large 
states of Europe, see their potentates or statesmen, and endeav our 
to enforce those truths which have been irresistible at home Why 
should I rust in inactivity ? If the public spirit of my countrj - 
men affords me the means of travelling as their missionary, I 
will be the first ambassador from the people of this country to 
the nations of the continent I am impelled to this by an 
instinctive emotion such as has never deceived me I feel that 
I could succeed m making out a stronger case for the prohibitive 
nations of Europe to compel them to adopt a freer system than 


I had here to overturn our protection policy ” This programme 
he fulfilled He visited in succession Prance, Spam, Italy, 
Germany and Russia He was received everywhere with marks 
of distinction and honour In many of the principal capitals 
he was invited to public banquets, which afforded him an op- 
portunity of propagating those principles of which he was re- 
garded as the apostle But beside these public demonstrations 
he sought and found access m private to many of the leading 
statesmen, m the various countries he visited, with a view to 
indoctrinate them with the same principles During his absence 
there was a general election, and he was returned (1847) for 
Stockport and for the West Riding of Yorkshire He chose to sit 
for the latter 

When Cobden returned from the continent he addressed himself 
to what seemed to him the logical complement of free trade, 
namely, the promotion of peace and the reduction of naval and 
military armaments His abhorrence of war amounted to a 
passion Throughout his long labours m behalf of unrestricted 
commerce he never lost sight of this, as being the most precious 
result of the work m which he was engaged, — its tendency to 
dimmish the hazards of war and to bring the nations of the world 
into closer and more lasting relations of peace and friendship 
with eaih other He was not deterred by the fear of ridicule 
or the reproach of Utopianism from associating himself openly, 
and with all the ardour of his nature, with the peace party in 
F ngland In 1849 h® brought forward a proposal in parliament m 
favour of international arbitration, and m 1851 a motion for 
mutual reduction of armaments He was not successful in either 
case, nor did he expect to be In pursuance of the same object, he 
identified himself with a series of remarkable peace congresses — 
international assemblies des’gned to unite the intelligence and 
philanthropy of the nations of Christendom in a league against 
war — ^which from 1848 to i8i^r were held successively m Brussels, 
Pans, Frankfort, I^ndon, Manchester and Edinburgh 

On the establishment of the French empire m i8i;i-i852 a 
violent panic took possession of the public mind ihe press 
promulgated the wildest alarms as to the intentions of Louis 
Napoleon, who was represented as contemplating a sudden and 
piratical descent upon the English coast without pretext or 
provocation By a senes of powerful speeches in and out of 
parliament, and by the publication of his masterly pamphlet, 
f 79 Sand obden sought to calm the prs^ionsof his country- 

men By this course he sacrificed the great popularity he had 
won as the champion of free trade, and became for a timt the 
best-abused man in England Immediately afterwards, owing 
to the quarrel about the IIolv Places which arose m the east of 
Europe, public opinion suddenly veered round, and all the 
suspicion and hatred which had been direc ted ag anst the emperor 
of the French were diverted from him to the emperor of Russia 
I ouis Napoleon was taken into favour as Engl ind’s faithful 
ally, and in a whirlwind of popular excitement the nation was 
swept into the Crimean War Cobden, who had travelled in 
Turkey, and had studied the condition of th it country w ith great 
c ire for many years, discredited the outcry about maintaining the 
independence and integrity of the Ottoman empire which was the 
battle-cry of the day He denied that it was possible to maintain 
them, and no less strenuously denied that it was desirable even 
if it were possible He believed that the jealousy of Russian 
aggrandizement and the dread of Russian power were absurd 
exaggerations He maintained that the future of European 
Turkey was in the hands of the Christian population, and that it 
would have been wiser for England to ally herself with them 
rather than with the doomed and decaying Mahommedan 
power “ You must address yourselves,” he said in the House 
of Commons, “ as men of sense and men of energv , to the 
question — what are you to do with the Christian population ? 
for Mahommedanism cannot be maintained, and I should be 
sorry to see this country fighting for the maintenance of Mahom- 
medanism You may keep Turkey on the map of Furope, 

you may call the country by the name of lurkey if you like, 
but do not think you can keep up the Mahommedan rule m tlu 
country ” The torrent of popular sentiment m favour of war 

\ I 20 
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was, however, irresistible , and Cobden and Bright were over- 
whelmed with obloquy 

At the beginning of 1857 tidings from China reached England of 
a rupture between the British plenipotentiary in that country 
and the go\ ernor of the Canton provinces m reference to a small 
vessel or lorclia called the “ Arrow,” which had resulted in the 
English admiral destroying the river forts, burning 23 ships 
belonging to the Chinese navy and bombarding the aty of 
Canton. After a careful investigation of the official documents, 
Cobden became convinced that those were utterly unrighteous 
proceedings He brought forward a motion m parliament 
to this effect, wluch led to a long and memorable debate, lasting 
over four nights, in which he was supported by Sydney Herbert, 
Sir James Graham, Gladstone, Lord John Russell and Disraeli, 
and which ended m the defeat of Lord Palmerston by a majority 
of sixteen But this triumph cost him his seat m parliament 
On the dissolution which followed Lord Palmerston’s defeat, 
Cobden became candidate for Huddersfield, but the voters of 
that town gave the preference to his opponent, who had supported 
the Russian War and approved of the proceedings at Canton 
Cobden was thus relegated to private life, and retiring to his 
country house at Dunford, he spent his time in perfect content- 
ment m cultivating his land and feeding his pigs 

He took advantage of thLs season of leisure to pay another visit 
to the United States Dunng his absence the general election of 
1859 occurred, when he was returned unopposed fot Rochdale 
Lord Palmerston was again prime minister, and having discovered 
that the advanced hbcial party was not so easily “ crushed ” 
as he had apprehended, he made overtures of reconciliation, and 
invited Cobden and Milner Gibscm to become members of his 
government In a frank, cordial letter which was delivered to 
Cobden on his landing in Liverpool, Lord Palmerston offered 
him the presidency of the Board of Trade, with a seat in the 
C dbinct Many of his fnends urgently pressed him to accept , 
but without a moment’s hesitation he determined to decline 
the proposed honour On his arrival m London he called on Lord 
Palmerston, and with the utmost frankness told him that he had 
opposed and denounced him so frequently in public, and that 
he still differed so widely from his v lews, especially on questions 
of foreign policy, that he could not, without doing violence 
to his own sense of duty and consistency, serve under him as 
minister Lord Palmerston tried good-humouredly to combat 
his objections, but without success 

But though he declined to share the responsibility of Lord 
Palmerston’s administration, he was willing to act as its repre- 
sentative in promoting freer commercial intercourse between Eng- 
land and France But the negotiations for this purpose originated 
with himself in conjunction with Bnght and Michel Chevalier 
Towards the close of 1859 he called upon Lord Palmerston, Lord 
John Russell and Gladstone, and signified his intention to visit 
France and get into communication with the emperor and his 
ministers, with a view to promote this object These statesmen 
expressed in general terms their approval of his purpose, but he 
went entirely on his own account, clothed at first with no official 
authonty On his arrival in Pans he had a long audience with 
Napoleon, m which he urged many ai^iments in favour of re- 
moving those obstacles which prevented the two countries from 
being brought into closer dependence on one another, and he 
succeeded in making a considerable impression on his mind m 
favour of free trade He then addressed himself to the French 
ministers, and had much earnest conversation, especially with 
Rouher, whom he found well inclined to the economical and com- 
mercial principles which he advocated After a good deal of 
tune spent in these prchminarv and unoffiual negotiations, the 
question of a treaty of commerce between the two countries 
having entered into the arena of diplomacy, Cobden was requested 
by the British government to act as their plenipotentiary m the 
matter in conjunction with Lord Cowley, their ambassador m 
France But it proved a very long and laborious undertaking 
He had to contend with the bitter hostility of the French pro- 
tectionists, which occasioned a good deal of vacillation on the 
part of the emperor and his ministers There were also ddays, 


hesitations and cavils at home, which were more inexplicable 
He was, moreover, assuled with great violence by a powerful 
section of the Enghsh press, while the large number of minute 
details with which he had to deal m connexion with proposed 
changes m the French tariff, involved a tax on his patience and 
industry which would have daunted a less resolute man But 
there was one source of embarrassment greater than all the rest 
One strong motive which liad impelled him to engage m this 
enterprise was his anxious desire to establish more friendly 
relations between England and France, and to dispel those feelings 
of mutual jealousy and alarm wluch were so frequently breaking 
forth and jeopar^zing peace between the two countries This 
was the most powerful argument with which he had plied the 
emperor and the members of the French government, and which 
he had foimd most efficacious with them But while he was 
in the midst of tne negotiations, Lord Palmerston brought 
forward in the House of Commons a measure for fortifying the 
naval arsenals of England, which he introduced in a warlike 
speech pointedly directed against France, as the source of danger 
of invasion and attack, against which it was necessary to guard 
rius produced imtation and resentment in Pans, and but for 
the influence which Cobden had acquired, and the perfect trust 
reposed m lus sincenty, the negotiations would probably have 
been altogether wrecked At last, however, after nearly twelve 
months’ incessant labour, the viork was completed in November 
i860 “ Rare,’* said Mr Gladstone, “ is the pnvilege of any 

man who, having fourteen years ago rendered to his country 
one signal service, now again, within the same brief span of life, 
decorated neither by land nor title, bearing no mark to distin- 
guish him from the people he loves, has been permitted to perform 
another great and memorable service to his sovereign and his 
country ” 

On the conclusion of this work honours wcic offered to Cobden 
by the governments of both the countries which he h id so 
greatly benefited Lord Palmerston offered him a baronetcy 
and a seat m the pn\y council, and the emperor of the French 
would gladly have conferred upon him some distinguished mark 
of his fivour But with characteristic disinterestedness and 
modesty he declined all such honours 

Cobden ’s efforts in furtherance of free trade vicre always 
subordinated to what he deemed the highest moral purposes — 
the promotion of peace on earth and goodwill among men This 
was his desire and hope as respects the commercial treaty with 
France He was therefore deeply disappointed and distressed to 
find the old feeling of distrust still actively fomented by the press 
and some of the leading politicians of the country In 1862 he 
published his pamphlet entitled The 'Ihree Pama, the object 
of which was to trace the history and expose the folly of those 
penodieal visitations of alarm as to French designs with which 
England had been afflicted for the preceding fifteen or sixteen 
years 

When the Ci\il War threatened to Ineak out m the United 
States, Cobden was deeply distressed But after the conflict 
became inevitable lus sympathies were wholly with the North, 
because the South was fighting for slavery His great anxiety, 
however, was that the Bntish nation should not be committed 
to any unworthy course dunng the progress of that struggle 
And when relations with America were becoming critical and 
menacing in consequence of the depredations committed on 
American commerce by vessels issuing from British ports, he 
brought the question before the House of Commons in a senes 
of speeches of rare clearness and force 

For several years Cobden had been suffering severely at in- 
tervals from bronchial irntation and a difficulty of breathing 
Owing to this he had spent the winter of i860 m Algeria, and 
every subsequent winter he had to be very careful and confine 
himself to the house, especially in damp and foggy weather 
In November 1864 he went down to Rochdale and dehvered a 
speech to his constituents—the last he ever delivered, lhat 
effort was followed by great physical prostration, and he deter- 
mined not to quit his retirement at Midhurst until spnng had 
faurly set m But in the month of March there were (hscussions 
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m the House of Commons on the alleged necessity of constructing 
large defensive works in Canada He was deeply impressed with 
the lolly of such a project, and he was seized with a strong desire 
to go up to London and deliver his sentiments on the subject 
He left home on the 21st of March, and caught a chill He 
recovered a little for a few days after his arrival in London , 
but on the aqth there was a relapse, and on the 2nd of April 
186s he expired peacefully at his apartments in Suffolk Street 

On the following day there was a remarkable scene in the House 
of Commons When the derk read the orders of the day Lord 
Palmerston rose, and m impressive and solemn tones declared 
“ it was not possible for the House to proceed to business without 
every member recalling to his mine! the great loss which the 
House and country had sustained by the event which took place 
yesterday morning ” He then paid a generous tribute to the 
virtues, the abilities and services of Cobden, and he was followed 
by Disraeli, who with great force and felicity of language 
delineated the character of the deceased statesman, who, he saici, 
“ was an ornament to the House of Commons and an honour 
to England ” Bright also attempted to address the House, 
but, after a sentence or two delivered in a tremulous voice, he 
was overpowered with emotion, and declared he must leave to 
a calmer moment what he had to say on the life and chaiacter of 
the manliest and gentlest spirit that ever quitted or tenanted a 
human form 

In the hrench ( orps L^gislatif, also the vice-president, horcade 
la Roquette, referred to his death, and warm expressions of esteem 
were repeated and applauded on every side Ihe death of 
Richard Cobden,” said M la Roquette, ‘‘ is not alone a misfortune 
for England, but a cause of mourning for Prance and humamtv ” 
Drouyn de Lhuys, the Prcnch minister of foreign aff tirs, made his 
death the subject of a special despatch, desiring the French 
ambassador to express to the government ” the mournful 
sympathy and truly national regret which the death, as lamented 
<is premature, of Richard Cobden had excited on that side of the 
( hannel “ lie is above all,” he added, ‘‘ in our eves the repre- 
sentative of those sentiments and those cosmopolitan principles 
before which national frontuis and nvalnes disappear , whilst 
essentially of liis country, he was still more of his time , he knew 
what mutual rc'litions could accomplish m our day for the 
prosperity of peoples ( obden, if I may be permitted to say so, 
was an international man ’ 

He WHS buried at West Lavington church, on the 7th of April 
His grav e' was surrounded by a large crowd of mourners, among 
whom were Gladstone, Bright, Milner Cnbson, Charles Villiers 
and a host besides from all parts of the country In 1866 the 
Cobden Club was founded m London, to promote fiee-trade 
ec inomics, and it became a centre for political propaganda on 
those lints , and prizes were instituted in his name at Oxford 
and Cambridge 

Cobden had married m 18 jo Miss Catherine Anne Williams, 
a Welsh lad> and left five surviving daughters, of whom Mrs 
Cobden- Unwin (wife of the publisher Mr Fisher Unwin), Mrs 
Walter Sickert (wife of the painter) and Mrs Cobden-Sanderson 
(wife of the well-known artist in bookbindmg), afterwards 
became prominent in various spheres and inherited their father’s 
political interest Ills only son died, to Cobden’s inexpressible 
griei, at the age of fifteen, m 1856 

The work of Cobden, and what is now called “ Cobdenism, ’ 
has in recent years been subjected to much criticism from the 
newer school of English economists who advocate a “ national 
policy ” (on the old lines of Alexander Hamilton and Friedrich 
List) as against his cosmopolitan ideals But it remains the fact 
that his success with the free-trade movement was for years 
unchallenged, and that the leaps and bounds with which Fnghsh 
commercial prosperity advanced after the repeal of the corn- 
laws were naturally associated with the reformed fiscal policy, 
so that the very name of protectionism came to be identified with 
all that was not merely heterodox but hateful The tanff reform 
movement in England started by Mr Chamberlain {qv) Had the 
result of giving new boldness to the opponents of Manchestensm, 
and the whole subject once more became controversial (see 


pREE Ikadf, Corn Laws, Protection, Jariff, Economics) 
Cobden has left a deep mark on English historv , but he was 
not himself a ‘ scientific economist,” and rnanv of his confident 
prophecies were completely falsified As a manuf iclurer, ind 
with the circumstances of his own d vy before him, he considt red 
that It was “ natural ” for Great BriUiii to manufacture for the 
world in exchange for her free admission of the more ‘ natural 
agricultural products of other countries He adv ocated the repeal 
of the corn-laws, not essentiillv in order to makt food cheaper, 
but because it would develop industry and enable the manufac- 
turers to get labour at low hut sufficient wages , and la assumed 
that other countries would be unable to fompete witli 1 nglind 
in manufactures under free trade, at the prices which would be 
possible for English manuf ictured products “We adv'ocate,’ 
he said, “ nothing but what is agree able tc) the highest behests 
of Christianity— to buy in the cheapest market, and sell in the 
dearest” He believed that the rest of the world must follow 
J ngland’s example “if vou abolish the corn-laws honestly 
anti adopt free trade in its simplicity there will not he a tariff 
in Europe that will not be changed m less thin five vcirs” 
(January 1846) Ills cosmopolitanism — which makes him in the 
modern Imperialist’s eyes a “ I ittle Englander ’ of the straitcst 
sect— led him to deplore anv survival of the colonial system and 
to hail the removal of ties which bound the mother eounlrj' to 
remote dependencies , but it was m its dav, 1 generous and 
sincere reaction against populir sentiment, and C cobden was it 
all events an outspoken advocate of an irre sistible British nav y 
I here vveic enough inconsistencies in his creed to enable both 
Sides m the recent controversies to claim him as one who if he 
were still alive would have supjiortcd their case m the altered 
circumstanc es , but, from the biographical point of v lew , these 
issues are hardly relevant Cobden inevitablv stands for 
‘ Cobdenism,” which is a creed largelv developed bv the modern 
free-trader in the course of subsequent years It becomes 
equivalent to economic laTiser-jaire and “ Manchestensm, ’ and 
as such It must fight its own corner with those who now lake 
into consideration rnanv national faetors whuh had no plate in 
the earl) utilitarian individualistic regime of ( obden s own day 
Ihe standard biography IS tliat l)v John AIoi lev (1881) Cobden s 
spt(ches weie eollceted and jnibh bed in 1870 The cnitenar> 
of his birth in 1904 was etkbi ited b> i flood of ai ticks in tin. news 
papers and in igazines naturaUv eulouied by thciuw controveib) in 
Engl-ind over the 7 anfT Reform nio\ement 

COBET, CAREL GABRIEL (1813 1889), Dutch classic il 
scholar, was born at Pans on the 28th of Isiov ember 1S13, and 
educated at the Hague Gymnasium and the universitv of I eiden 
In 1836 he won a gold medal for an essav entitled Prosopo^raphta 
Xenophontea, a brilliant characterization of all the persons 
introduced into the Memorabilia Symposium and Ocionomtcub 
of Xenophon Ills Obseivatioues criUcae in Platoms comici 
rehqutas (1840) revealed his remarkable ( ntieal ficiiltv Ihc 
university conferred on him an honorary degree ind recom- 
mended him to the government for a travelling pension The 
ostensible purpose of his journev was to collate the texts of 
Simplicius which, however, engaged but little of his time He 
contiived, however to make i careful study of almost even 
Greek m amiscnjat in the Italian libraries and returned after 
five vears with an intimate knowledgt of palaeographv In 
1846 he married and in the same vear was appointed to an 
extraordinarv professorship at Leiden His inaugural uidress 
De Arte inter pretandt (jrammatties et Ctiiicti I unde mintis 
inntxa, has been called the most perfect puce of Latin prose 
written nn the iQth centurv The rest of Ins life was passed 
uneventfullv at I eiden In 1S56 he became joint editor of 
Mnemosyne, i philological review which he soon raised to a 
leading position among classu al journals He contributed to it 
many critical notes and emendations, which were afterwards 
collected m book form under the titles Novae Techones, Vanat 
lectiones and Miscellanea Critua In 1875 he took a prominent 
part at the Leiden Tercentenary, and impressed all his hearers 
by his wonderful facility in Latin improv isation In 1884, when 
his health was failing, he retired as emeritus professor He died 
on the 26th of October 1889 Cobet’s special weapon as a critic 
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was his consummate knoAv ledge of palaeography, but he was no 
less distinguished for his rare acumen and wide knowledge of 
classical literature He has been blamed for rashness in the 
emendation of difficult passages, and for neglecting the comments 
of other scholars He had little sympathy for the German 
critics, and maintained that the best combination was English 
good sense with French taste He always expressed his obliga- 
tion to the English, saying that his masters were three Richards— 
Bentley, Person and Dawes 

See an appreciative obituary notice by W G Rutherford m the 
Classical Review Dec 1889 Ilartman in Bursian s litographtsches 
Jahrbuch, 1890, Sandys, Hist Class Schol (1908), 111 282 

COBHAM, a village in the Medway parliamentary division 
of Kent, England, 4 m W of Rochester The church (Early 
F nglish and later, and restored by Sir G G Scott) is famous for 
Its collection of ancient brasses, of which thirteen belonging to 
the years 1320-1529 commemorate members of the Biooke and 
Cobham families there are some fine oak stalls and some 
tilting armour of the 14th century in the chancel Cobham 
college, containing 20 almshouses, took the place, after the dis- 
solution, of a college for priests founded by Sir John de Cobham 
in the 14th century 'Ihe present mansion of Cobham Hall is 
mainly Elizabethan The picture gallery contains a fine collection 
of works by the great masters, Italian, Dutch and English 

The Cobham family was established here before the reign of 
King John In 1313 Henry de Cobham was created Baron 
t obham, but on the execution of Sir John Oldcastle (who had 
been summoned to parliament, jure uxorts, as Baron Cobham) 
in 1417, the barony lay dormant till revived in 1445 by Fdward, 
son of Sir Ihomas Brooke and Joan, grand-daughter of the 3rd 
Baron Cobham In 1603 Henry Brooke, Lord Cobham, was 
•rraigned for participation in the Raleigh conspiracy, and spent 
the remainder of his life in prison, where he died in 1618 With 
him the title expired, and Cobham Hall was granted to Lodowick 
Stewart, duke of Lennox, passing subsequently by descent and 
marriage to the earls of Darnley The present Viscount Cobham 
(cr 1718) belongs to the Lyttelton family (see Ia tielton, ist 
Baron) 

COBIJA, or PuERio La JIar (the official title given to it bv 
the Bolivian government), a port and town of the Chilean 
province of Antofagasta, about 800 m N of Valparaiso It is 
the oldest port on this part of the coast, and was for a time the 
principal outlet for a large mining district It was formerly 
eipital of the Bolivian department of Atacama and the only 
port possessed by Bolivia, but the seizure of that department m 
1879 by Chile and the construction of the Antofagasta and 
Oruro railway deprived it of all importance, and its population, 
estimated at 6000 m 1858, has fallen to less than 500 Its 
harbour is comparatively safe but lacks landing facilities Smelt- 
ing for neighbouring mines is still carried on, and some of its 
former trade remains, but the greater part of it has gone to 
Tocopilla and Antofagasta The town occupies a narrow beach 
between the sea and bluffs, and was greatly damaged by an 
earthquake and tidal wave m 1877 

COBLE (probably of Celtic origin, and connected with the 
root ceu or cau, hollow, cf Welsh ceubol, a ferry-boat), a flat- 
bottomed fishing-boat, with deep-lying rudder and lug-sail, 
used off the north-cast coast of England 

COBLENZ (Koblfnz), a city and fortress of Germany, capital 
of the Prussian Rhine Province, 57 m S E from Cologne by 
rail, pleasantly situated on the left bank of the Rhine at its 
confluence with the Mosel, from which circumstance it derived 
Its ancient name Confluenlcs, of which Coblenz is a corruption 
Pop (1885) 31,669 , (1905) 53,902 Its defensive works are 
extensive, and consist of strong modem forts crowning the hills 
encircling the town on the west, and of the citadel of Ehrenbreit- 
stein (^ w ) on the opposite bank of the Rhine The old city was 
triangular in shape, two sides being bounded by the Rhine and 
Mosel and the third by a line of fortifications The last were 
razed in 1890, and the town was permitted to expand in this 
direction Immediately outside the former walls lies the new 
central railway station, in which is effected a junction of the 
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Cologne-Mainz railway with the strategical line Metz-Berlm 
The Rhine is crossed by a bridge of boats 485 yds long, by an 
iron bridge built for railway purposes in 1864, ^ above 

the town, by a beautiful bndge of two wide and lofty spans 
carrying the Berlin railway referred to The Mosel is spanned 
by a Gothic freestone bridge of 14 arenes, erected in 1344, and 
also by a railway bridge 

The city, down to 1890, consisted of the Altstadt (old city) 
and the Neustadt (new city) or Klemenstadt Of these, the Alt- 
stadt is closely built and has only a few fine streets and squares, 
while the Neustadt possesses numerous broad streets and a 
handsome frontage to the Rhine In the more ancient part of 
Coblenz are several buildings which have an historical interest 
Prominent among these, near the point of confluence of the 
rivers, is the church of St Castor, with four towers The church 
was originally founded in 836 by Louis the Pious, but the present 
Romanesque building was completed in 1208, the Gothic vaulted 
roof dating from 1498 In front of the church of St Castor 
stands a fountain, erected by the French in 1812, with an 
inscription to commemorate Napoleon’s invasion of Russia 
Not long after, the Russian troops occupied Coblenz , and St 
Priest, their commander, added in irony these words — “ Vu el 
approuve par nous, Commandant Russe de la Ville de Coblence 
Janvier ler, 1814 ” In this quarter of the town, too, is the 
Liebfrauenkirche, a fine church (nave 1250, choir 1404-1431) 
with lofty late Romanesque toweis , the castle of the electors 
of frier, erected m 1280, which now contains the municipal 
picture gallery , and the family house of the Metternichs, where 
Prince Metternich, the Austrian statesman, was born in 1773 
In the modern part of the town lies the palace (Rcsidcnzschloss), 
with one front looking towards the Rhine, the other into the 
Neustadt It was built in 1778-1786 bv Clement Wemeslaus 
the last elector of Trier, and contains among othei curiosities 
some fine Gobelin tapestries from it some pretty gardens and 
promenades (Katsertn Augusta Anlagen) stretch along the bank 
of the Rhine, and in them is a memorial to the poet Max von 
Schenkendorf A fine statue to the empress Augusta, whose 
favourite residence was Coblenz, stands in the Luisen-platz 
But of all public memorials the most striking is the colossal 
equestrian statue of the emperor William I , erected by the 
Rhine provinces in 1897, standing on a lofty and massive pedestal, 
at the point where the Rhine and Mosel meet Coblenz has also 
handsome law courts, government buildings, a theatre, a museum 
of antiquities, a conservatory of music, two high grade schools, 
a hospital and numerous charitable institutions Coblenz is a 
principal seat of the Mosel and Rhenish wine trade, and also does 
a large business in the export of mineral waters Its manufactures 
include pianos, paper, cardboard, machinery, boats and barges 
It IS an important transit centre for the Rhine railways and for 
the Rhine navigation 

Coblenz (Confluentes, Covelenz, Cobelenz) was one of the 
military posts established by Drusus about 9 b c Later it was 
frequently the residence of the Frankish kings, and in 860 and 
922 was the scene of ecclesiastical synods At the former of 
these, held in the Liebfrauenkirche, took place the reconciliation 
of Louis the German with his half-brother Charles thi Bald 
In ioi8 the city, after receiving a charter, was given b> the 
emperor Henry II to the archbishop of Trier (Treves), and it 
remained in the possession of the archbishop-electors till the 
close of the i8th century In 1249-1254 it was surrounded with 
new walls by Archbishop Arnold II (of Isenburg) , and it was 
partly to overawe the turbulent townsmen that successive arch- 
bishops built and strengthened the fortress of Ehrenbreitstein 
{qv) that dominates the city As a member of the league of the 
Rhenish cities which took its rise in the 13th century, Coblenz 
attained to great prosperity , and it continued to advance till 
the disasters of the Thirty Years’ War occasioned a rapid 
decline After Philip Christopher, elector of Frier, had sur- 
rendered Ehrenbreitstein to the French the town received an 
impenal garrison (1632), which was soon, however, expelled 
by the Swedes They in their turn handed the city over to the 
French, but the imperial forces succeeded in retaking it bv 
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Storm (1636) In 1688 it was besieged by the French under 
Marshal de Boufflers, but they only succeeded m bombarding 
the Altstadt into rums, destroying among other buildings the 
old merchants’ hall (Kaufhmis), which was restored m its present 
form in 1721; In 1786 the elector of Incr, Clement Wcnceslaus 
of Saxony, took up his residence in the town, and gave great 
assistance in its extension and improvement, a few years 
later it became, through the invit ition of his minister, Ferdinand, 
Fieiherr von Dumimque, one of the principal rendezvous of the 
French emigres This drew down upon the archbishop-clcctor 
the wrath of the trench republicans , in 1794 Coblenz was 
taken by the Revolutionary army under Marceau (who fell 
during the siege), and, after the peace of T un6viUe, it was made 
the chief town of the Rhine and Mosel department (1798) 
In 1814 It was occupied by the Russians, by the congress of 
Vienna it was assigned to Prussia, and in 1822 it was made the 
seat of government of the Rhine province 

SceDmul DentschlandiJ omrig 1805) W A Gunther Geschtchte 
(lev Stadt Koblenz (Gobi , 1815) , and B ir Urkuuden tmd Akten zur 
Geschtchte der Verfassung und Verwaltiing der Stadt Koblenz bts zutn 
Jahre ijoo (Bonn i8q8) 

COBOURG, the capital of Northumberland county, Ontario, 
Canada, on Lake Ontario and the Grand Irunk railwty , 70 m 
ENL of loronto Pop (1901) 4239 It has a large, safe 
harbour, and steamboat communication with bt I awrcnce and 
Lake Ontario ports It contains car-works, foundr cs, and 
carpet and woollen ftctories, and is a summer resort, especially 
for Americans Victoria University, formerly situated here, 
was removed to loronto m 1890 
COBRA {Na^a inpudtans), a poisonous Colubnne snake, 
belonging to the family Elaptdae, known also as the hooded 
snake, cobra di capello or naga In this genus the anterior ribs 
are elongated, and by raising and bringing forward these, the 
neck can be expanded at will into a broad disk or hood It 
possesses two rows of 
palatine teeth in the 
upper jaw, while the 
maxillary bones bear 
the f vngs, of which the 
anterior one only is m 
connexion with the 
Head of Cobra poison gland, the others 

m various stages of 
growth remaining loose in the surrounding flesh until the 
destruction of the poison fang brings the one immediately 
behind to the front, whieh then gets anchylosed to the maxillary 
bone, and into connexion with the gland secreting the poison, 
which m the cobra is about the size of an almond Behind the 
poison fangs there are usually one or two ordinary teeth The 
♦ obra attains a length of nearly 6 ft and a girth of about 6 m 
The typical cobra is yellowish to dark-brown, with a black and 
white spectacle-mark on the back of the hood, and with a pair of 
large black and white spots on the corresponding under-surface 
There are, however, many varieties, m some of which the spectacle 
markings on the hood are wanting The cobra, may be regarded 
as nocturnal in its habits, being most active by night, although 
not unfrequcntly found in motion during the day It usually 
conceals itself under logs of wood, m the roofs of huts and in 
holes m old walls and rums, where it is often tome upon m- 
aavertcntly, inflicting a death wound before it has been obst rved 
It feeds on small quadrupeds, frogs, lizards, insects and the 
eggs of birds, m search of which it sometimes ascends trees 
When seeking its prey it glides slowly along the ground, holding 
the anterior third of its body aloft, with its hood distended, on 
the alert for anything that ma\ c ome in iLs way “ This attitude,” 
says Sir J Fayrer, “ is very striking, and few objects are more 
calculated to inspire awe than a large cobra when, with his hood 
erect, hr,smg loudly, and his eyes glaring, he prepares to strike ” 
It IS said to drink large quantities of water, although like reptiles 
in general it will live for many months without food or drink 
The cobra is oviparous, and its eggs, which are from 18 to 25 
m number, arc of a pure white colour, somewhat resembling m 
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size and appearance the eggs of the pigeon, but sometimes larger 
Ihese it leaves to be hatched by the heat of the sun It is 
widely distributed, from franscaspia to China and to the Malay 
Islands, and is found in all parts of India, from Ceylon to the 
Himalayas up to about 8000 ft above the level of the sea 
Closely allied is N haje, the common hooded cobra of all 
Africa, the Spy-slange, t e spitting snake of the Boers 

Ihe cobra is justly regarded as one of the most deadly of 
the Indian fhanatophidia Many thousand deaths are caused 
annually by this unfortunately common species, but it is difficult 
to obtain accurate statistics Ihe bite of a vigorous cobra will 
often prove fatal in a few minutes, and as there is no practicable 
antidote to the poison, it is only in rare instances that such 
mechanical expedients as cauterizing, constriction or amputa- 
tion can be applied with sufticient promptitude to prevent the 
virus from entering the circulation Owing to a small reward 
offered by the Indian government for the head of each poisonous 
snake, great numbers of cobras have been destroyed , but only 
low-caste Hindus will engage in such work, the cobra being 
regarded by the natives generally with superstitious reverence, 
as a divinity powerful to injure, and therefore to be propitiated , 
and thus oftentimes when found in their dwellings this snake is 
allowed to remain, and is fed and protected “ Should fear,” 
says Sir J Fayrer, “ and perhaps the death of some inmate 
bitten by accident, prove stronger than superstition, it may be 
caught, tenderly handled, and deported to some field, where it is 
released and allowed to depart in peace, not killed ” {Thanato- 
phtdia of India) Great numbers, especially of young cobras, 
are killed by the adjutant birds and by the mungoos — a small 
mammal which attacks it with impunity, apparently not from 
want of susceptibility to the poison, but by its dexterity in 
eluding the bite of the cobra Merc sciatching or tearing does 
not appear to be sufficient to bring the poison from the glands , 
It IS only when the fangs arc firmly implanted b\ the jaws being 
pressed together that the virus enters the wound, and m those 
circumstances it has been shown by actual expienment that the 
mungoos, like all other wirm-bloodcd animals, succumbs to the 
poison In the case of reptiles, the cobra poison takes effect 
much more slowly, while it has been proved to have no effect 
whatever on other venomous serpents 
In the hgyptian hieroglyphics the cobra occurs constantly 
with the bocjy erect and hood expanded, its name was ouro, 
which signifies “ king,” and the animal appears in Greek literature 
as ouratos and basthscus With the Egyptian snake-charmers 
of the present day the cobra is as great a favourite as with their 
Hindu colleagues Ihey pretend to change the snake into a 
rod, and it appears that the supple snake is made stiff and rigid 
by a strong pressure upon its neck, and that the animal does not 
seem to suffer from tins operation, but soon recovers from the 
cataleptic fit into which it has been temporarily thrown 

The cobra is the snake usually exhibited by the Indian jugglers, 
who show great dexterity in handling it, ev cn when not deprived 
of Its fangs Usually, however, the front f mg at least is extracted, 
the creature being thus rendered harmless until the succeeding 
tooth takes its place, and in many cases all the fangs, with the 
germs behind, arc removed — the cobra being thus rendered 
innocuous for life The snake charmer usually plays a few 
simple notes on the flute, and the cobra, apparently delighted, 
rears half its length m the air and sways its head and body about, 
keeping tune to the music 

Ihe cobra, like almost all poisonous snakes, is by no means 
aggressive, and when it gets timelv’^ warning of the approach 
of man endeavours to get out of his wav It is onlv when 
trampled upon inadvertently, or otherwise irritated, that it 
attempts to use its fangs It is a good swimmer, often crossing 
broad rivers, and probably even n irrow arms of the sea, for it 
has been met with it sea at least a quarter of a mile from land 
COBURG, a town of Germany , the twin capital with Gotha 
of the duchy of Saxe-Coburg-Gotha, on the left bank of the Itz, 
an affluent of the Regen on the southern slope of the Frinken- 
wald, the railway from Eisenach to Lie htcnfels, and 40 m S S E 
of Gotha Pop (1905) 22,489 The town is for the most part 
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Molluscs, Arthropods and Annelids j the first named groupfurnishes 
by far the most hosts, the parasites being frequently met with m 
domestic animals, both birds and mammals Following 
1 from the casual method of infection, the epithelium of 
boat the gut or of its appendages (e g the liver [Plate I , 
fig i]) IS a very common seat of the parasitic inva- 
sion But in many cases Coccidia are found in other organs, to 
which they are doubtless carried by lymphatic or circulatory 
channels In Molluscs, they often occur in the kidneys (fig 2) , 
in Insects, they are met with as “ coclomic ” parasites, the fat- 
bodies, pericardial cells, &c , being a favourite habitat , even the 
testis IS not free from their attentions in one or two instances, 
though the ovary appears always immune 

I he parasite invariably destroys its host-cell completely 
I he latter is at first stimulated to abnormal growth and activity 
and becomes greatly hypertrophied, the nucleus also undergoing 
karyolytic changes (fig 4) The fatty materials elaborated by 
the host-cell are rapidly used up by the Coccidian, as nourish- 
ment , and at length the weakened and disorganized cell is no 
longer able to assimilate but dies and is gradually absorbed by the 
parasite, becoming reduced to a mere enclosing skin or envelope 
In some cases (ex Cyclospora caryolyttca of the mole) the parasite 
is actually intranuclear, the nucleus becoming greatly swollen and 
transformed into a huge vacuole containing it 
The effects of a Coccidian infection upon the host as a whole 
depend largely upon the extent to which endogenous multiplica- 
tion of the parasites takes place On the one hand, schizogony 
may be so limited in extent as not to cause appreciable injury to 
the host This seems to be often the case in forms infecting 
Molluscs and Arthropods On tne other hand, where schizogony 
IS rapid and prolonged, the results are often serious For, although 
any one indiv idual only causes the death of a single host-cell, yet 
the number of the parasites may be so enormously increased by 
this means, that the entire affected epithelium may be overrun 
and destroyed Thus are occasioned grave attacks of coccidiosis, 
characterized by severe enteritis and diarrhoea, which may end 
fatally In the case of the Vertebrates, secondary causes, result- 
ing from the stoppage of the bile ducts, also help to produce death 
There is, however, one factor in the endangered animal’s favour 
Schizogony cannot go on indefinitely , it has a limit, dependent 
upon the supply of host-cells, and consequently of nutriment, 
available As this shows signs of becoming exhausted, by the 
rapid multiplication of the parasites, the latter begin to make 
preparations for the exogenous cycle, inaugurated by gametogony 
When conjugation has taken place and sporogony is begun, the 
danger to the host is at an end So that, if the acute stigc of 
the disease is once successfully passed, the regenerative capacity 
of the epithelium may be able to restore something like equi- 
librium to the deranged metabolism in time to prevent 
collapse 

( ocadtum schubergt, parasitic m the intestine of a centipede 
{Ltthobius forficatus), may be taken as an example of a Coccidian 
Morpbo- hfe-history (see Schaudinn, 1900) some of the more 
logy mad important variations exhibited by other forms will be 
w*- noted afterwards The trophozoite, or actively-grow- 
hiMtory parasite, is an oval or rounded body (fig 3, I ) 

The general cytoplasm shows no differentiation into ectoplasm 
and endoplasm , it is uniformly alveolar in character The 
nucleus is relatively large, and possesses a distinct membrane and 
a well-marked reticulum in which are embedded grains of chro- 
matin Its most conspicuous feature is the large decply-staining 
karyosome, which consists of the greater part of the chromatin 
of the nucleus intimately bound up with a plaslinoid basis 
When fully grown, the trophozoite (now a schizont) undergoes 
schizogony Its nucleus divides successively to form a number of 
nuclei, which travel to the periphery, and there become more or 
less regularly disposed (fig 3, II and III ) The protoplasm in 
the neighbourhood of each next grows out, as a projecting bud, 
carrying the nucleus with it In this manner are formed a number 
of club-shaped bodies, the merozoites, which are at length set free 
from the parent-body (IV ), leaving a certain amount of residual 
cytoplasm behind By the rupture of the disorganized host- 


cell/ the fully-formed merozoites are liberated into the intestinal 
lumen, and seek out fresh epithelial cells Each is more or less 
sickle-shaped, and capable of active movements Once inside a 
new host-cell, the merozoite grows to a schizont again 
After this course has been repeated several times, gametogony 
sets in, the trophozoites growing more slowly and becoming the 
parent-cells of the sexual elements (gametocytes), cither male 
individuals (microgametocytes) or female ones (megagameto- 
cy tes) A microgametocyte (fig 3, VI d ) is characterized by its 
dense but finely reticular or alveolar cytoplasm, very different 
from the loose structure of that of a schizont 1 he male elements 
(microgametes) are formed in a manner essentially comparable 
to that m which the formation of merozoites takes place Al- 
though the details of the nuclear changes and divisions vary 
somewhat, the end-result is similar, a number of little nuclear 
agglomerations being evenly distributed at the surface (VII d ) 
Each of these elongates considerably, becoming comma-shaped 
and projecting from the gametocyte Nearly all the body of the 
male gamete (VIII d ) consists of chromatin, the cytoplasm only 
forming a very delicate zone or envelope around the nucleus 
From the cytoplasm two long fine flagella grow out, one of 
which originates at the anterior end, the other, apparently, at 
the hinder end, acting as a rudder , but it is probable that this 
also is developed at the anterior end and attached to the side of 
the body By means of their flagella the numerous microgametes 
break loose from the body of the microgametocyte and swim 
away m search of a female element 
A megagametocyte (VI ? ) is distinguished by its rather 
different shape, being more like a bean than a sphere until ripe 
for maturation, and by the fact that it stores up in its cytoplasm 
quantities of reserve nutriment m the form of rounded rcfringent 
plastinoid gruns Each female gametocyte gives rise to only \ 
single female element (megagametc), after a process of nuclear 
purification Ihe karyosome is expelled from the nucleus into 
the cytoplasm, where it breaks up at once into fragments (VII 9 ) 
Meanwhile the gametocyte is becoming spheric tl, and its changes 
in shape aid in setting it free from the shrivelled host-cell The 
fragments of the kar>osomc, which are, as it were, squeezed out 
to the exterior, exert a powerful attraction upon the micro- 
gametes, many of which swarm round the now mature mega- 
gamete The female nucleus (pronuc leus) approaches the surface 
of the cell (VIII 9 )> and at this spot a little clear cytoplasmic 
prominence arises (cone of reception) On corning into contact 
with this protuberance (probably attracted to it by the female 
pronucleus), a microgamete adheres Partly by its own move- 
ments and partly by the withdrawal of the cone of attriction, 
the male penetrates into the female element and fertilization 
is accomplished Only one microgamete can thus pass into the 
megagamete, for immediately its entry is effected a delicate 
membrane is secreted around the copula (zygote), which effectu- 
ally excludes other less fortunate ones This membrane rapidly 
increases m thickness and becomes the oocyst (IX ), and the 
copula IS now ready to begin sporogony 
Sporogony goes on indifferently cither inside the host or after 
the cyst has been passed out with the faeces to the exterior 
The definitive nucleus of the zygote (resulting from the intimate 
fusion of the male and female pronuclei, by means of a somewhat 
elaborate “ fertilmtion-spindle ” [X]) gives rise by successive 
direct divisions to four nuclei (XII), around which the protoplasm 
becomes segregated , these segments form the four sporoblasts 
Around each sporoblast two membranes are successively secreted 
(exospore and endosporc), which constitute the sporocyst (XIIT ) , 
the sporocyst and its contents forming the spore Ihe nucleus 
of each spore next divides, again directly, and this is followed 
by the division of the cytoplasm As a final result, each of the 
four spores contains two germs (sporozoites), and a certain 
amount of residual protoplasm (fig 3, XIV ) , this latter encloses 
a viscid, vacuole-hke body, which aids in the subsequent de- 
hiscence of the sporocyst On being eaten by a fresh host, 
the wall of the oocyst is dissolved at a particular region by the 
> It IS important to noti, that m schizogony there is never any 
cyst or cyst membiane formed around the parasite 
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Platk I. 



OF niU.IX HORTKN^IS. 
a, Portion of ;i section of tin? kidney sliowin^ normal 
C])ithelial cells containinfj; cone.retions (< ), an<l enlarged 
epithelial ci-lls containing the parasite (At) in various 
stages ; h, cyst of the Klossia containing sporoblasts ; 
f, cyst with ripe spores, each enclosing four sporozoites 
and a patch of residual protoplasm. (From Wasielewski, 
after Balbiani.) 


Fio. 3 ._THK life -cycle OF COCCI Dll' M SCHl'nilRGI, 
SCHAUD. (VMi. LITHOBIUS FORFICATVS). (FROM MIX- 
CHTX. AFTER SCIIAUDIXX.) 

I.-T\’ represents the schizogony, commencing with infection of an 
epithelial cell by a sporozoite or merozoite. After stage I\' the de- 
\ clopment may start again at stage I, as indicated by the arrows ; 
or it may go on to the formation of gametocytes (\'), \ -\TII 

represents the sexual generation. The line of development, hitherto 
single (I -TV) becomes split into two lines — male (VI £, ’TI f. , 
VIIl s), ami female (\T 9, \TI 9, VUI 9). culminating in the highly 
differentiated micro- and mega-gametes. By conjugation these two 
lines are again united. IX, X, show the formation of the zygote by 
fusion of the nuclei of the gametes. XI-X\'. sporogony. H.C, host- 
cell ; A', its nucleus ; mz, merozoite ; szt, schizont : ky, karj-osome (or 
fnigments of same) ; «.«, daughter-nuclei of schizont ; /)/.gr' plastinoid 
grains ; our. oocyst ; ff.n'g, zygote-nucleus (segmentation-nucleus) ; 
sp.m, spore-membrane (sporocyst) ; rp, residual protoplasm of oocyst 
(“ reliauat kystal ”) ; rp.ap, residual protoplasm of spore (“ reliquat 
sporal ’’) ; sp.z, sporozoite. 


a. Young schizont in a cluster of spermatogonia ; the host-cell 
(represented granulated) and two of its neighbours are greatly 
hypertrophied, with very large nuclei, and have fused into a 
single mass containing the parasite (re])resented clear, with a thick 
outline). The other spermatogonia arc normal. b, Intracilhdar 
schizont divided up into schizontocytes (c), each .schizontocyte giving 
rise to a cluster of merozoites arranged as a "corps en barillet ” ; 
spfi, s]»ermatogonia ; h.c, host-cell • .V, nucleus of host-cell or cells ; 

n, nucleus of parasite ; szc. schizontocyte ; mz, merozoites ; r.b, residual 
bodies of the schizontocytes. (From Alinchin, after Siedlecki.) 
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Fir.. 5.— SCHIZOGONY 0 \' A DF.LEA Ol ATA, A SCIIN. 

(PAR. LirNonirs forficatus). 

a-c, 9 generation; d f, <J generation, a. Fnll-grown 9 scliizont 
(megaschizont), with a large nucleus (») containing a cons[)icuous 
karyosome {ky). b, Commoncejiu nt of .schizogony ; the nuclens 
has divided up to form a number of daughter-imcK i (d.ii). 'I'he 
karyosome of stage a has l)roker up into a great number of daughter- 
karyosomes, each of which forms at first tlie centre of one of the 
star-shaped daughter-nuclei ; but in a short lime tlie daughter- 
karyosomes become inconspicuous, c. Completion of schizogony; 
the 9 sc.hizont has broken iij) into a numlier of megamerozoites 
( 9 mz) implanted on a small <iuantity cf residual ])roto])lasm {r.p.). 
Each 9 merozoite has a chromatic nucleus (») without a karyosome. 

d, Full-grown <J schizont (microschizout) , with nucleus (a), karyo- 
some {ky), and a number of characteristic pignumt-granules (p.gr). 

e, Commencement of .schizogony. The nucleus is dividing up into 

a number of daughter-nuclei {d'.n), each W’ith a consjiicuous karyo- 
some {ky). f, Completion of .scliizogony. The numerous mien 
merozoites ( <J ntz) ha\ e each a nucleus with a conspicuous karyosom 
{ky) at cne iiole, and the protoplasm contains pigment-granuU / 
ip-gr) near the nucleus, on the side farthest from the karyosoim / 
(From Minchin, after Siedlccki.) f \ 



Fig. 6. ASSOCIATION AND CONJlN'rA I'lON IN 
A DELE A OVATA. 

a, Young microgamctocytc (J game.) attached to a megagameto- 
cyte ( 9 game.). 'I'he nucleus of the rnicrogametocyte gives rise to 4 
<lauglitcr-nuclei (r) which become {a) 4 microgametc-s { i gam.) e. 
One of the inicrogainetes penetrates the megagamete, which forms a 
fertilization-spindle composed of mule and female clironuitin ( i and 9 
cfir.). The other 3 microgametes and the residual protoiilasm of the 
microgamctocytc (r.p.) perish. The karyosome of the megagamete has 
disappeared, as such. /, Union of the chromatin of both ('leruents, to 
produce the zvgote-nuclcus {n.zyg.). (From Minchin, alter Siedlecki.) 













d xX/// Fig. 8. SPOROC.ONY AM) SPOKIvOFR- 

^ MINATION IN /C'Hf/fOf/.S.SM f)A‘A’.r/Vl.' 

y A. SCH., FROxM THE OUT OF NEPA 

fc Cl N ERA. 

Fig. 7.~SP0RES OF VARIOUS COCCIDIAN GENERA. sporoblasts ; ft. oocyst with 

. . . ripe spores, c. aspore highly magnified, showing 

a, Mtnchtnia chitonis (E.R.E.), {par. Chiton); b. Diaspora hyda- the single sporozoite bent on itself ; rf, the sjiore 
Rdea, Lcger {par. Polydesmus) ; c, Eehinospora labbei, Leger (par. has split along its outer coat or cpisporc, but the 
Ltthobiiis mxitabilis) ; d, Goussia motellae, I^bbA ; e, Diplospora sporozoite is still enclosed in the endospore ; e. 
(Hyaloklossia), lieberknhni {La.hhC‘), {par. Ratta eseulenta) ; f. Crystal- the sporozoite, freed from the endospore, is 


lospara crystalloides (Thf!-!.), 


sporozoite is still enclosed in the endospore ; , 
the sporozoite, freed from the endospore. 



chin ; ft and e after Leger, the others after Labbe.) 


Motella trieirrata). (From Min- emerging; /, the sporozoite has straightened itself < 


from its envelope.s. (From Wasielcwski, after A. Sd 


L and is freed 
■ider.) 
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digestive juices, which are thus enabled to reach the spores 
and cause the rupture of the sporocysts As the result of in- 
structive experiments, Metzner has shown that it is the pancreatic 
and not the gastric juice by which this liberation of the germs 
IS effected The liberated sporozoites creep out and proceed 
to infect the epithelial cells The sporozoites (XV ) are from 
15-20 /! long by 4-6 /* wide , they are fairly similar to merozoites 
m form, structure and behaviour, the chief point of distinction 
being that they have no karyosome m the nucleus (cf above) 

Comparing the life-cycle of other Coccidia with that just 
described, a greater or less degree of modification is frequently 
met with In the process of schizogony two orders of division 
sometimes occur , the parent-schizont first divides up into a 
varying number of rounded daughter-schizonts (schizontocytes), 
each of which gives nse, in the usual manner, to a cluster of 
merozoites,’ which thus constitute a second order of cells 
Siedlecki (1902) has found this to he the case m Caryotropha 
mesmltt (fig 4), and Woodcock (1904) has shown that it is most 
probably really the same process which Smith and Johnson 
(1902) mistook for sporogony when originally describing their 
Coccidian of the mouse, Klos^tclla In Caryotropha, a perfectly 
similar state t)f affairs is seen in the formation of microgametes 
from the microgametocyte , this is additionally interesting as 
showing that this process is neither more nor less than male 
schizogony 

Coming to the sexual generation, considerable variation is 
met with as regards the period in the lifc-history when sexual 
differentiation first makes its appearance Sexuality may become 
evident at the very beginning of schizogony, as, e g in Adelea 
ovaia (Siedlccki, 1899), where the first-formed schizonts (those 
developed from the sporozoites) are differentiated into male and 
female (micro- and mega-schizonts) (see Plate II , fig 5) Corre- 
spondingH, the merozoites, to which they give nse, are also 
different (micro- and mega-merozoites) In one or two cases 
sexuality appears even earlier in the cycle, and has thus been 
carried still farther back 

The Coccidia, as a whole, have not developied the phenomenon 
of association of the sexual individuals prior to gamete-formation 
which IS so characteristic of Gregarmes Their method of en- 
deavouring to secure successful sporulation, and thus the survival 
of the species, has been rather by the extreme specialization 
of the sexual process In place of many female elements, which 
the pnmitive or ancestral forms mav be assumed to have had,^ 
there is always, save possibly for one exception,® only a single 
relatively huge megagamete formed, which offers a ( omparatively 
easy goal for one of the many microgametes Nevertheless 
in the effort to render fertilization absolutely certain, a few 
Coccidia have acquired (secondarily) the power of associating , 
a state of things which enables those forms, moreover, to effect 
an economy in the number of male gametes, only three or four 
being developed Instances are seen in Adelea mesntlt (Perez, 
1903), A ovaia (fig 6), and Klossia heltctna (Siedlecki, 1899) 
It IS very interesting to note that, in the two last cases, unless 
this association of the microgametocyte with the megagametocy te 
occurs, neither can the former produce male elements (micro- 
gametes) nor can the female individual maturate and become 
ready for fertilization (Concerning this question of association 
see also Gregarines ) 

In sporogony, great vanation is seen with respect to the 
number of spores and sporozoites formed , and, as m Gregarmes, 
these characters are largely used for purposes of classification, 
under which heading they are better considered Usually, the 
spores (fig 7) are quite simple in outline, and not produced into 

1 The merozoites are frequently arranged like the staves of a 
harrtl- whence the term banllet which is frequently used 

* In Cyclospora Schaudmn (1902) has noted certain abnormal 
cases of the persistence and further multqdication of the ‘ reduction- 
nuclei ” of the female element (i e the nuclear portions given off 
tlunng maturation) followed by multiple fertilization This occur- 
rence points strongly to the conclusion that there were originally 
many female gametes (cf also the sporoblasts of Gregarmes) 

* The remarkable forms parasitic m Cephalopods (of late known 
as Eucocetdtum), if still ranked with the Coccidia furnish an ex- 
ception (see below) 


spines or processes, exceptions are found, however, in a few 
instances (eg Mtnchtnta chitoms) In one case (Cocctdium 
imtrartum), the oocyst itself, instead of being sphencal, is 
curiously shaped like a mitre 

1 he life-history as a whole is invariably undergone in a single 
host, t e there is no alternation of true hosts * Schaudmn, m his 
work on the Coccidia of I ithobius (1900), showed that the oocysts 
expelled with the faeces may be eaten by wood-lice (Ontscus), 
but when this happens they pass through the intestine of the 
wood-louse unaltered, the latter not being an intermediate host 
but merely a earner 

The order Coccidudca is divided into four familus chaiactcnzcd 
by the number of sporocysts (if any) found m tlu oocyst 

Tam \spoROC Ysi iDAF Lfger No spoiozoitts arc Claaaitl- 
formed m the oocyst the sporozoites bung unenclosed cation 
(gymnospores) 

Genus Ligerella Mcsnil This genus actually conforms to \imc 
Schneiders original definition of Lunena which was founded on 
what were rtally the schizOr,onous gciiLi itions of other forms then 
thought to be distinct In view of the great confusion attending 
the use of this name however Mcsnil (1900) has suggested the new 
one here adopted Two species known L neea and / tesHtuli both 
from different species of Glomens a Myriapod the former inhabits 
the M ilpiphian tubules the latter the testis 

Tam Disi OKoe YsriDAt, Leger The oocvst contains 2 spores 

Genus i Cyclospora A Schneider Spores dizoic i e with two 
sporozoites C glomertcola, from the intestinal epithelium of 
Glomens and C caryolytica from the intestinal epithelium of the 
mole intranuclear 

Genus 2 Diplospora Labhe Spores tetrazoic D lacazet from 
many birds is the best-known species and others have been de 
scribed from different Sauropsida D Iteherkuhni is an interesting 
foim occurimg m the kidneys of the frog which it rt aches by way 
of the circulation 

Genus 3 Isospora Schn Spores polyzoic Founded for I rara 
parasitic m the black slug (Ltmax ctneren niget) Many authors 
consider that Schneider was mistaken m attributing m iny sporo- 
zoites to this form and would unite with it tlic genus Diplospora 

Fam Tetrasporocystidae L^ger 1 he oocyst contains 4 spores 

Genus i Coccidium * I euckart The spores arc dizoic and the 
sporocysts rounded or oval A very large number of species are 
known mostly from \ ert( brate hosts C ( = C ottforme) 

from the rabbit (intestine and diverticula) but also occurring some 
times m other domestic animals C fahiformis fiom the mouse 
C fauret from sheep and C schubergt from I ithobius (a centipede) 
are among the best known forms All of them may cause disastrous 
epidemics of coccidiosis 

Genus 2 Paracoccidxum, Laverm and Mcsnil This genus is 
distinguished from Cocctdium bv the fact that the sporocysts become 
dissolved up m the oocyst thus leaving the 8 sporozoites unenclosed 
recalling the condition m Ligerella P prevoli unique species from 
the frog s intestine 

Genus 3 Crystallospora Labbc Sports also dizoic but having 
the form of a double pyramid C cr\stalloides from a fish Motella 
truirrata 

Genus 4 Angetoiysiis Brasil Apparently 6 sporozoites but 
the only specus A audouintae, has only been briefly described, 
from a Polychaete ( 4 udomnia) 

Fain PoLVSPORocYSTiDAL Leger The oocv st contains numerous 
spores 

There are several genera with inonozoic spores characterized by 
variations m the form and structure of the sporocysts e g Darrottssia 
Schn (fig 8) Cchinospora L^ger and Diaspora, Leger , most of 
these forms are from Myriapods 

Genus Idelea Schn Dizoic spores sporocvst> round or oval 
plain Sever il species are inehidi d m this well known genus among 
them being A ovaia 4 mesntli A dimuiiata , most of them arc 
parasitic m Insects or Myriapods 

Genus Miruhtuta I-.ibbe Dizoic sports, the sporoevsts are 
produced at each pole into a long filament AI chitonis from the 
livei of Chitor (Mollusca) 

Genus Klossia Schn The spores are tetrazoic (01 perhaps 
polyzoic) K heltctna from the kidney of various land snails i-, the 
best known form Usually said to have 5 to 6 sports but Mcsnil 
considers th it the normal number is 4 as is the case in another 
species K soror 

Gtnus Caryotropha Siedlecki Manv split rical spores (about 20) 

* Again with the exception of Ettcoicidtum 

® Purists m systematic nomenclature maintain that this name 
should be relinquished in f ivour of Ctmerta since the latter was the 
first legitimate generic name given to a Coccidian But one reason 
against the use of Eimcrta has been stated ilready (it should be used 
for r (Ligerella) nova if anywhere) and m addition the woid 
Coccidium and its important derivatives arc now so universally 
established that it would be little short of ridiculous to displace 
them 
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each witli ii sporozoittb C mesniltt, iinique species from the 
spcrmato^onial (testis) cells of Polymma (a Polychaete) An inter- 
esting point in the schizogony is the foimation of scnizontocvtcs 
(see above) 

\ Coccidian parasitic in the kidneys of the mouse has been de- 
scribed by Smith and Johnson (1902) and named by them Klossiella, 
on the ground that it ixissessed many spores each with about 
20 sporozoites Woodcock has shown however that the authors 
were in all probabihtv dealing with a similar modification of schizo- 
gonv to thrt which obtains in Carvotropha The sporogony of this 
lomi ( ind hence its systematic position) remains at present there- 
fore quite unknown 

Then are sc\eral doubtful or insufficiently known genera eg 
Bananella Goiasia Ilvaloklossta Oonobta Pfetfjerella and Rhabdo- 
spofa many of which probably represent only srhizogonons genera- 
tions of other forms (For information concerning these see Labb6 
1807 ) 

Lastly it rem iins to mention the extremely interesting forms 
parasitic in Ciphalopods For some years these have provided a 
fruitful source of discussion to systematists Here it may be stated 
simjily that their systematic position and nomenclature were 
thought to h ive been finally settled by the researches of jacquemet 
(iQO^) and Luhe (1902) in the following terms 

Genus Zr«cofctrf*Mm Luhe (syn J acq ) Coccidia possess- 

ing polysporous oocysts and lacking schizogonv parasitic in Cephalo- 
porls Two will known species k ebertht (kahhl) ( = Benedema sen 
hlosiia e sen cif<opifl««) parasitic in Septa which is tri or tetra zoic , 
and r octoptavum (Schn ) fsyn Benedenta sen Klostta o ) from 
Octopus which IS poly/otc having 10 to /2 sporozoites In both 
foims cysts containing mtgaspores and megasporozoites and others 
containing microsporcs and microsporozoites are found considered 
as representing sexual differentiation thrown back to the very 
earliest stages of the lift -cycle 

yuito recently much additional light has been thrown upon our 
knowledge of these parasites including a new one E jacquemett 
Aforoff (1906) h IS showm that not one but many megagametes ire 
formed and fertilized by ^he microgamtlts For this reason he 
regards them as Gregannes rather than Coccuha Further, I 6gtr 
and Dnlioscq (1906) have found that the charae tenstic coelomic 
parasites [A ^gfei.ata) of Crustacea generally regarded as gymno- 
sporous Giiginnes {t e Gregannes m which the sporozoites are 
naked) constitute in reality nothing more or loss than a schizogonous 
gem ration of these Cephalopodan parasites which have thus an 
alternation of true hosts The npc «porocvsts from the Cephalopod 
are e iten l>y a particular crab (e g Portunns or Inachus according 
to the parisite) the sporozoites are liberated and traverse the 
mucous membrane of the intestine coming to rest m the surrounding 
lymphatic layer Here a large cyst" is formed projecting into 
tile borly cavity the ronttnts of which gn e rise to a great number 
of intiozoiLcs On the crib being devoured by the nght sp#cies 
of Ciphalopoel the meiozoitcs doubtless give rise to tbe sexual 
gciu ration again 

\s the name ■iggregata is much the older, and as moreover there 
IS no longer any reason to rc t im that of Fucoccidiunt those parasites 
mu t in future receive the lornur f^tiunc appellation With regard 
to the various specific names however they remain epute unsettled 
until the life history is properly worked Out in different cases (see 
also Gare'ARiNEs) 

It seems to the writer a much more open question thin Moroff 
end Lf'ger and Duboscq apparently supjiose whether these para- 
sites are to be rclcgateel to the Gregannes for undoubtedly they 
have in my Coceidian features and on the other hind they differ 
in man\ wi>s from Gregannes The duet feature of agreement 
with the litter order is the possession of many female gimttis 
As sin idy said there can be little doubt that this was the condition 
in the C oeeidian ancestor ind it is b> no means imjKissible that one 1 
or two forms t xistmg at the present day remain primitive in that j 
lesptct Ontheotlur hand the advanced eliaractcr of the parasitism 
(the paiasites remaining intr icilliilar up to and including giinetc 
formition) the entire lark ot the ch iracltristic feature of associa- 
tion tin stluzo^onv vvlueli is only a very rare occurrence in | 
Gregannes ind which in tiic present case strongly suggests the 
process in Camdiapha and klossiella and last but not least the 
V ir> mg nuinbci of the spoiozoites (3 in one form TO-15 in others) 
which IS very different from the almost constant number (8) in 
Gregannes are ill characti rs m which these forms agree with 
t occtdi i and not w ith (ire g irmes Having regard to these points the 
writer is inclined for the present to consider Aggrcgata as an off- 
shoot rither from tile Coccidian than from the Gregarme branch of 
the Lctosporin tre^e 

Buu io( R\i ii\ —The following art some of the important papers 
dealing with the order — G Bonnet Eymard Sur Involution 
de VI imena fioia ‘schniider ( R Sac Btol 52 p 650 1900 
L Brisil “Sur une toccidic nouvellt Ac,’ C R Ac Set 139 
p 645 1914, L Cu6not, " I Igerella testicult n sp &c ' irch zool 
exp (N ct R ) (3) 10, p 49 6 figs 1902 , M Jacquemet ‘ Sur Ja 
systernalique des Cocndies des C6phalopodcs ’ Arch Prottstenk 
2p,i90 1903 A Labbe " Recherches zoologiques cytologiques et 
biologiqnes sur Ics Coccidies *' Arth zool exp (3) 4 p 517 3 pis , 

1 897 , A l^veran, " Sur les modes de re production d Isos par a lacazet ’ 


CR Soc Btol 30 p 1139, 1898, A Laveran and F Mesnil, “Sur 
deux Coccidies intcstmales de la Ratta esculenta "op cU 54 p 857, 
9 figs 1902 , A Laveran and F Alesnil “ Sur la Coccidie trouvee 
dans le rein de la Rana esculenta &c " C R Ac Set 135 p 82 10 
figs 1902, A Laveran and F Mesml, “ Sur quelqucs t^otozoaires 
parasites d une tortue, Ac t c p 609, 14 figs 1902 L Leger, 
“ Sur une nouvclle Coccidie d microgain^tes cilies op cit 127, 
p 418 1898 , L Leger " Sur li raorphologie ct le developpemcnt 
des microgam^tes des Coccidies” Ar^ zool exp (N ct R ) (3) 6 
1898 , L Lfeger, “ Essai sur la classification cles Coccidies &c 
Ann Mus Nat Htst Marseille (2) Bull 1 p 71 4 pls 1898 , 
L L^ger “ Sur la presence d une Coccidie coelomique chez Olocrates 
Ac Arch zool exp (N et R) (3) 8 p 1, 1900, L Leger, "Sur 
Ic genre Ftmerta ct la classification des Coccidies " C R Soc Btol 
P 575. *900 . C L6gcr and O Duboscq “ Recherches sur les 
Mynapodes de Corse et leurs parasites ’ Arch zool exp (4), i, 
p 307 24 figs , 1903 , L L6ger and O Duboscq " Sur 1 6volution 
des Gr6garines gymnosporees des Crustaces ” C R Ac Set 142, 
p 1225 1906 , I Ldgcr and O Dulxjscq “ L’Rvolution d une 

Aggregata do la seiche chez le Potiunus depurator C R Soc Btol 
bo p 1001 1906 , M Luhe “ tlber Geltung und Bedeutung der 
Gattungsnainen Etmerta und Cocctdtum,C B Bakter”(i) 31 Ong 
p 771 1902 , C B Bakter “ Die Coccidien Literatur der letzten 
vier Jahic ’ Zool Centrlbl 10, 43 pp 1903 F Mesml “Sur la 
conservation du nom gen^inque Etmerta Ac” C R Soc Btol 52 
p bo3 i9cx> , F Mesnil “ Les Travuux recents sur les Coccidies 
Dull Inst Pasteur 1 pp 473 505 1903 R Metzner ‘ Unter- 
suchiingen an Coccidium cunxcuh ’ Arch Prottstenk 2 p 13 pi 11 
1903 G Moussu and G Marotcl “ La Coccidiose du mouton ct son 
parasite Arch Parasttol 6 p 82 10 figs 1902 T Mot off ‘ Sur 
Involution des pretendues Coccidies des CCphalopodes ” C R Ac 
Sit 142, p 652, 1906, C Perez “Le Cycle evolutif dc 1 Adelea 
mcsnih Ac, Anh Prottstenk 2 p i pi 1 1903 F Schaudinn 

“ Untcrsuchimgen uber den Gc ncrationswechsel bei Coccidien” 
Zool Jahrbtkher (Anat ) 13 p 197 4 pis iqoo , F Schaudinn 
“ Studitn uber k rankhi itserrcgcnde Protozoen — I Cyclospora 
caryolyftca Ac, Arh kats Gesundh -amte 18, p 378 2 pis IQ02, 
M Siedltcki ‘ Reproduction sexude chez Coccidium 

proprtum C R Soc Btol 50 p 664 figs 1898, M Siedlccki, 

‘ Ftiide cytologique de la Coccidie dc la seiche Ac , Ann 
Inst Pasteur 12 p 799 3 pis , 1898 , M Sicdlecki “ fitude cytolo- 
gique de Adilea ovata, op ett 13 p iOq 3 pis 1899, 

M Siedlecki “Cycle i^volutif dc la Carvotropha mesnilit Ac 
Bull 4 c Cracovte p sbi 3 figs 1902 T Smith and H P 
Johnson “On a Coccidian [Klossiella murts gen et spec nov ) 
Ac, / exp Med 6 p 303 3 pis 1902. H M Woodcock “Notis 
on Sporozoa, I On hlosstella murts, Ac,” QJ mtor Sit 48 
p 153 2 figs 1904 (II M Wo ) 

COCCULUS INDICUS, the commercial name for the dried 
fruits of Anamtrta Cocculus (natural order Menisperm icc tc), 
a large climbing shrub, native to India It contains a bitter 
poisonous principle, purotoxin, used in small doses to control 
the night sweats of phthisis It was formerly known as Levant 
nut and Levant shell, owing to the fact that it was brought to 
Europe by way of the Levant 

COCHABAMBA, a central department of Bolivia, occupying 
the eastern angle of the great Bolivian plateau, bounded N by 
the department of El Beni, E by Santa Cruz, b by Chuquisaca 
and Potosi, and W by Potosi, Oruro and La Paz Area, 23,328 
sq m , pop (1900) 328,163 Its average elevation is between 
8000 and 10,000 ft , and its mean temperature ranges from 50° 
to 60“ F, making it one of the best climatic regions in South 
America The rainfall is moderate and the seasons are not 
strongly marked, the difference being indicated by rainfall 
rather than by temperature The rainy season is from November 
to February Cochabamba is essentially an agricultural depart- 
ment, although Its mineral resources are good and include 
deposits of gold, silver and copper Its temperate climate 
favours the production of wheat, Indian corn, barley and 
potatoes, and most of the fruits and vegetables of the temperate 
zone Coca, cat&o, tobacco and most of the fruits and vegetables 
of the tropics are also produced Its forest products include 
rubber and cinchona Lack of transportation facilities, however, 
have been an insuperable obstacle to the development of any 
industry beyond local needs except those of cinchona and rubber 
Sheep and cattle thrive m this region, and an expenment with 
silkworms gave highly successful results The population is 
chiefly of the Indian and mestizo types, education is m a back- 
ward state, and there are no manufactures other than those of 
the domestic stage, the natives making many articles of wearing 
apparel and daily use in their own homes Rough highways and 
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mule-paths are the only means of communication, but a pro- 
jected railway from Cochabamba (city) to Oruro, 133 m , promises 
to bring this isolated region into touch with the commercial 
world The department is divided into mne pr'^vinces, but 
there is no effective local government outside the municipalities 
The capital is Cochabamba , other important towns are Punata, 
Tarata, Totora, Mizque and Saciba 

COCHABAMBA, a city of Bolivia, capital of the department 
of the same name and of the province of Cercado, situated on 
the Rocha, a small tributary of the Guapay nver, in lat 17° 
27' S and long 65° 46' W Pop (igoo) 21,886, mostly Indians 
and mestizos The city stands in a broad valley of the Bolivian 
lateau, 8400 ft above sea-level, overshadowed by the snow-clad 
eights of Tunari and Larati, 291 m north-north-west of Sucre 
and 132 m east-north-east of Oruro, with both of which places it 
IS connected by rough mountain roads A subsidized stage- 
coach line runs to Oruro A contract for a railway between the 
two cities was made in 1906, connecting with the Antofagasta 
and Aiica lines The climate is mild and temperate, and the 
surrounding country fertile and cultivated Cochabamba is often 
described as the most progressive city of Bolivia, but it has been 
held back by its isolated situation The warehouses of the city 
are well supplied with foreign goods, and trade is active m spite 
of high prices Ihe city is provided with telegraphic com- 
munication \ia Oruro, and enjoys a large part of the Amazon 
trade through some smill nver ports on tributaries of the 
Mamor6 The city is rcgularlv laid out, and conUins many 
attractive residences surrounded b) gardens It is an episcopal 
city (since 1847), containing many churthes, four conventual 
establishments, and a missionary college of the “ Propaganda 
Fide ” for the conversion of Indians Ihe city has a university 
and two collegts, but they aie poorly equippied and receive very 
little support from the government Cochabamba was founded 
in the 16th century, and for a time was called Oropesa It took 
an active part in the “ war of independence/’ the women dis- 
tinguishing themselves in an attack on the Spanish camp in i8is, 
and some of them being put to death in 1818 by the Spanish 
forces In 1874 the city was seized and partly destroyed bv 
Miguel Aguirre, but in general its isolated situation h is been a 
protection against the disorders which have convulsed Bolivia 
since her independence 

COCHEM, a town of Germany, in the Prussian Rhine pro- 
vince on the Mosel, and 30 m W of Coblenz by the railwav 
to frier, which above the town enters the longest tunnel 
(2^ m ) in Germany Pop 3500 It is romantically situated in 
the deep and winding valley of the Mosel, at the foot of a 
lull surrounded by a feudal castle dating from 1051, which 
has been restored in its former style Ihere is a considerable 
trade m wines 

COCHERY, LOUIS ADOLPHE (1819-1900), French statesman, 
was born at Pans After studying law he soon enteiid politics, 
ind was on the staff of the ministry of justu e after the revolution 
of February 1848 From the coup d etat of 1851 to M iv 1869 
he devoted himself to journalism Then, eleited deputv bv 
the department of the Loiret, he joined the group ot the Left 
( enlre, and was a supporter of the revolution of the 4th of 
September 1870 Ills talent in finance won him a distinguished 
jilace in the chamber From 1879 till 1885 he was minister of 
posts and telegraphs, and m January 1888 he was elected to the 
senate He died m 1900 

Ills son, Georges Charles Paul, born m i8‘;5, was in his 
father’s department from 1879 till 1885, deputy from 1885, five 
times president of the Budget Commission, minister of finance 
(1895-1898) and vice-president of the chamber (1898-1902), and 
again finance minister in the Bnand Cabinet, 1909 

COCHIN, DENYS MARIE PIERRE AUGUSTIN (1851- ), 

French politician, was born at Pans He studied law, was 
elected to the chamber of deputies m 1893, and gradually became 
one of the leaders and principal orators of the Conservative 
party Ha opposed the project of the income-tax m 1894, the 
revision of the Dreyfus case m 1899, and the separation of the 
church and state in 1905 He is known as an author by his works. 
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V^voluiion de la vte (1895) ; Le Monde exlerieur (1895), Conire 
les barbarei, (1899) , Ententes et ruptures (1905) 

COCHIN, a feudatory state of southern India, in political 
subordination to Madras, with an area of 1361 sq m It is 
bounded on the N by British Malabar, on the F bv British 
Malabar, Coimbatore and Travancorc, on the S by Iravantorc, 
and on the W by British Malabar and the Arabian Sea Isolated 
from the mam territory, and situated to the north-east of it, 
lies the major portion of the Chittore taluk, entirely surrounded 
by British temtorv The whole state may lx div idcd into three 
well-defined regions or zones (i) the eastern zone, consisting 
of broken forested portions of the Western Ghats, which, 
gradually decreasing in height, merge into (2) the central belt, 
comprising the uplands and plains that dip towards the lagi'ons 
or “ backwaters ” along the coast (see Cochiv, town), be\ ond 
which lies (3) the western zone, forming the littoral strip The 
low belt which borders on the seas and the backwaters is by 
nature flat and swampy, but has in the course of ages become 
enriched by the work of man On leaving the seaboard, an 
undulating country is found, diversified w ith grassy flats, naked 
hills and wooded terraces, intersected by numerous torrents and 
rapids, and profusely dotted with homesteads, orchards and 
cultivated fields, up to the very foot of the Ghats Here the 
landscape now on a grander scale, embraces great forests which 
form a considerable source of wealth Of the total area of the 
state the forests and lagoons cover nearly 605 and 16 sq m 
respectively 

In 1901 the population was 812,023, showing an increase of 
12 % in the decade More than onc-fifih are ( hristians, mostly 
Syrians and Roman Catholics The revenue is estimated at 
£153,000, subject to a tribute of £13,000 During recent years 
the financial condition of the state has been flourishing The 
principal products are rice, coco-nuts, timber cardamon s, 
pepper and a little coffee Salt is manufactured along the coa t 
Ihe capital is Lrnakulam, but the raja resides at Jripunthora 
The principal commercial centre is M ittanchcn, adjoining the 
British town of Cochin ITie chief means of < ommunication is 
bv boat along the backwaters , but in 1902 a metre-gaige line 
wis constructed bv the Madras railwav at the expense of the 
state to connect Fmakulam with Shoranur 

History — What is now the native state of Cochin formed, 
until about the middle of the gth century a 11 , part of the ancient 
( hera or Kerala kingdom (see Kerala) Its port of Kcxlungalur 
(Kranganur, the ancient Muzins), at the mouth of the Penvar, 
was from earlv times one of the chief centres for the trade belw et n 
burope and India , and it was at Mai inkaru, near Kodungalur, 
that the apostle Thomas is traditiontallv said to have landed 
The histoiv of ( ochin is however, like that of the Kerala king- 
dom generally, extecdinglv obscure jireMous to the arrival of the 
Portuguese The raj is of Cochin, who are of pure Kshatriya 
blood, claim descent from the Chera king Chtraman Perumal, 
the last of his race to rule the vast tract from Gokain in Korth 
Kanara to Cape ( omonn Mxvut the inidtilc of the gth century 
this king, according to tradition resigncxf Ins kingdom, embraced 
Islam, and went on pilgrim igc to Arabia where he died To- 
wards the end of the Centura the Chera kingdom was ovcnain 
and dismcmlx'red bv the Cholas It was in 1498 that Vasco da 
Ciama reached the Malibar coast , and in 1502 the Portuguese 
were allowed to settle in the town of Cochin where thev built a 
fort and began to org vnize trade with the surrounding country^ 
Bv the end of the centurv their influence had bcaomt firmly 
established, largelv' owing to the effective aid they had given 
to the rajas of ( ochm in the.r wars with the Zamonn of Calicut 
The Syrian Christians, forming at that time a large proportion 
of the population, now felt the weight of Portuguese ascendancy , 
in 1599 Menezes, the archbishop of Goa, held a svnod at Iday- 
amperur (Diamper), a vilhge t 2 m south-east of Cochin, at 
which their tenets were pronounced heretical and their service- 
books purged of all Ncstonan phrases In 1663, however, 
Portuguese domination came to an end with the capture of 
Cochin hv the Dutch, whose ascendanev continued for about 
I a hundred years In 1776 Hvder All of Mysore invaded the 
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State and forced the raja to acknowledge his suzerainty and pay 
tribute In 1791 Tippoo, son of Hyder Ah, ceded the sovereignty 
to the British, who entered into a treaty with the raja by which 
he became their vassal and paid an annual tribute of a lakh of 
rupees On the 17 th of October 1809, m consequence of an 
attempt of the hereditary chief minister Paliyath Achan, in 
i8o8, to raise an insurrection against the British without his 
master’s knowledge, a fresh treaty was made, by which the 
raja undertook to hold no correspondence with any foreign 
state and to admit no foreigners to his service without the sanc- 
tion of the British government, which, while undertaking to 
defend the raja’s territories against all enemies, reserved the 
right to dismantle or to garrison any of his fortresses In 1818 
the tribute, raised to lakhs in 1808, was permanently fixed 
at 2 laklis Since then, under the rule of the rajas, the state h is 
greatly advanced in prosperity, especially under that of H II 
Sir Sri Rama Varma (b 1852), who succeeded in 1895, was 
made a K C S I in 1897, and O C S I m 1903 

COCHIN, a town of British India, m the district of Malabar, 
Madras Pop (1901) 19,274 The town lies at the northern 
extremity of a strip of land about 12 m m length, but in few 
places more than a mile in breadth, which is nearly insulatid 
by inlets of the sta and estuaries of streams flowing from the 
Western Ghats Ihese form the Cochin backwaters, which 
consist of shallow lagoons lying behind the beach-line and below 
Its level In the monsoon the Cochin backwaters are broad 
navigable channels and lakes , in the hot weather they contract 
into shallows in many places not 2 ft deep The town of C ochin 
IS about a mile in length by half a mile in breadth Its first 
European possessors were the Portuguese Vasco da Gama 
founded a factory in 1502, and Albuquerque built a fort, the fiist 
European fort m India, in 1503 The British made a settlement 
in 1634, but retired when the Dutch captured the town m 1663 
Under the Dutch the town prospered, and about 1778 an English 
traveller described it as a place of great trade, “ a harbour filled 
with ships, streets crowded with merchants, and warehouses 
stored with goods from every part of Asia and Europe, marked 
the industry, the commerce, and the wealth of the inhabitants ” 
In 1795 Cochin was captured from the Dutch by the British, and 
in 1806 the fortifications and public buildings were blown up by 
order of the authorities The explosion destroyed much private 
property, and for a long time seriously affected the prosperity 
of the town Considerable sea-borne trade is still carried on A 
lighthouse stands on the ruins of the old fort The chief exports 
are coco-nut products, for the preparation of which there are 
factories, and tea , and the chief import is nee Cochin is the 
only port south of Bombay in which large ships can be built 

COCHIN-CHINA,^ a French colony m the extreme south of 
French Indo-China The term formerly included the whole 
Annamese empire — Tongking, Annam, and Lower Cochin-China, 
but It now comprises only the French colony, which corresponds 
to Lower Cochin-China, and consists of the six southern provinces 
of the Annamese empire annexed by France in 1862 and 1867 
Cochin-China is bounded W by the Gulf of Siam, N W and N 
by C ambodia, L by Annam, and S F by the China Sea Fx( ept 
along part of the north-west frontier, where the canal of Vinh- 
rh6 divides it from Cambodia, its land-limits are conventional 
Its area is about 22,000 sq m 

In 1901 the population numbered 2,968,529, of whom 4932 
were French (exclusive of French troops, who numbered 2537), 
2,558,301 Annamese, 231,902 Cambodians, 92,075 Chinese, 
42,940 savages (Mm Huong), the rest being Asiatics of other 
nationalities, together with a few Europeans other than French 

Geography — Cochin-China consists chiefly of an immense 
plain, flat and monotonous, traversed by the Mekong and extend- 
ing from Ha -1 len in the west to Baria m the east, and from 
Bien-IIoa m the north-east to the southern point of the peninsula 
of Ca-Mau in the south-west The last spurs of the mountains 
of Annam, which come to an end at Cape St Jacques, extend over 
parts of the provinces of lay-Ninh, Bien-Hoa and Baria in the 
north-east and east of the colony, but nowhere exceed 2900 ft 
1 bte also Indo-China, French , and Annam 


in height , low hills are found in the north-western province 
of Chau Doc Cochin-China is remarkable for the abundance 
of Its waterways The Mekong divides at Pnom-Penh in C am- 
bodia into two arms, the Fleuve superieur and the Fleuve 
infericur, which, pursuing a course roughly parallel from north- 
west to south-east, empty into the China Sea bv means of the 
numerous channels of its extensive delta From June to October 
the inundations of the Mekong cover most of the countrv, 
portions of which, notably the Plaine des Jones in the north 
and a large tract of the peninsula of Ca-Mau, are little else than 
marshes Besides a great number of small coastal streams 
there are four other rivers of secondary importance, all of which 
water the east of the colony, viz the Don-Nai, which rising 
m the Annamese mountains flows west, then abruptlv south, 
reaching the sea to the west of Cape St Jacques , the Saigon 
river, which flowing fiom north-west to south-east j^asscs Saigon, 
the capital of the colony, 12 m below which it unites with the 
Don-Nai , and the two Vaicos, which join the Don-Nai close to its 
mouth These rivers flow into the sea through numerous winding 
channels, forming a delta united by canals to that of the Mekong 
I he waterways of Cochin-China communicate by means of 
natural or artificial channels {arroyos), facilitating transport and 
aiding m the uniform distribution of the inundation to whuh 
the country owes its fertility Canals from Chau-Doc to Ha - 1 len 
and from Long Xuyen to Rach-Gia join the Mekong with the 
Gulf of Siam East of Cape St Jacques the mountains of Annam 
come down close to the sea , west of that point, as far as the 
southern headland of Ca-Mau, the coast-line of Cochm-C hina runs 
north-east to south-west for about 160 m m a straight line 
broken only by the mouths of the Don-Nai and Mekong From 
Cape Ca-Mau to Rach-Gia it runs north for a distance of 120 m , 
then north-west as far as Ha-Tien, where the boundary line 
between it and Cambodia meets the sea 
Clxmate and Fauna — Ihe climate of the country is warm, 
humid, and very trying to Furoj>eans The wet season, during 
which heavy ram falls almost daily, lasts from April to October, 
coinciding with the south-west monsoon The hottest period 
lasts from the middle of April to the middle of June, the ther- 
mometer during that time often reaching 94° F' , and never 
descending below 86° The forest regions of Cochin-China 
harbour the tiger, panther, leopard, tiger-eat, ichneumon, wild 
boar, deer, buffalo, rhinoceros and elephant, as well as many 
varieties of monkeys and rats Of birds some species of parrakeet, 
the “ mandarin ” blackbird, and the woodcock are not found 
in the rest of Indo-C hina Duck, teal, cranes and other aquatic 
birds abound in the delta Venomous reptiles are numerous, 
and the Mekong contains crocodiles 

Agriculture and Industries — The cultivation of the iice-fields, 
which cover large extents of the plains of Cochin-China, is by far 
the chief industry of the colony Pepper is grown in considerable 
quantities in the districts of Ha-Ticn and Bien-Hoa, and sugar- 
canes, coffee, cotton, tobacco and jute are also produced Iht 
buffalo, used both for transport and in the rice-fields, and swine, 
the flesh of which forms an important element in the native 
diet, are the principal domestic animals Oxen and cows are of 
secondary importance and the climate is unsuitable for sheep , 
horses of a small breed arc used to some extent The chief 
industrial establishments are those for the decortication of rice 
at Saigon and Cholon , they are in the hands of the Chinese, by 
whom most of the trade in the colony is conducted Sugar- 
making, the distillation of rice-spint, silk-weavmg, fishing and 
the preparation of a fish-sauce (nnoc-mam) made from decayed 
fish, and the manufacture of salt from sea-water and of lime 
are carried on in many localities 
Commerce — Rice is the chief article of export, dried or salted 
fish, pepper and cotton ranking next in order of value Imports 
include woven goods, metals, ironware, machinery, tea, wines 
and spirits, mineral oils, opium, paper, and arms and powder 
The ports of Saigon and Mytho are accessible to the largest 
vessels, and are connected by a railway fsee Indo-China, 
French) Ihe roadsteads of Rach-Gia, (^-Mau, and Ha-Tien 
can accommodate only vessels of low tonnage In 1905 exports 
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reached a value of 3, 816,000, and imports a value of £4,834,000 
(not including treasure and transit trade) 

Government and Administration — Cochm-Chma is administered 
by a lieutenant-governor under the authority of the governor- 
general of Indo-Chma He is assisted by the consetl colonial 
numbering sixteen members, six of whom are French citi/ens 
elected by the French, six natives elected by the natives, the 
other four being members of the chamber of commerce of 
Saigon and the consetl prive Ihe consetl colonial, besides its 
advisory functions, discusses and votes the budget, determines 
the nature of the taxes, has supreme control over the tariffs, 
and extensive powers m the administration of colonial rlomains 
The consetl prive is a deliberative body under the presidency 
of the lieutenant-governor, composed of colonial officials together 
with two native members The colony is divided into four 
circumscriptions (Saigon, My-Tho, Vinh-Long, Bassac), at the 
head of each of which is an inspector of native affairs These 
are subdivided into twenty provinces, each administered by an 
administrator of native affairs by whose side is the provincial 
council consisting of natives and occupied with the discussion of 
ways and means and questions of public works 'Ihe provinies 
are divided into cantons and subdivided into communes Ihe 
commune forms the basis of the native social system Its 
assembly of notables or municipal council forms a sort of oligarchy, 
the members of which themselves elect individuals from among 
the more prominent inhabitants to fill vacani les The notables 
elect the provincial counc illors in the proportion, usually, of one 
to every canton, and their delegates elect the chief of the canton, 
who voices the wishes of the nativ es to the government Local 
administration, e g supervision of markets, policing, land-transfer, 
&o , are carried on by a ma> or and two assistants, to whom the 
municipal couniil delegates its powers The same body draws 
up the list of males liable to the poll-tax and of the lands liable 
to land-tax, these being the chief sources of revenue Ihere 
are French tribunals of fir>)t instance m nine of the chief towns 
of the colony, and in four of these there are criminal courts 
These administer justice in accordance both with Trench law 
and, in the case of natives, with Annamese law, which has been 
codified for the purpose baigon has two chambers of the court 
of appeal of Trench Indo-China and a tribunal of commerce 
Primary instruction is gn en in some six hundred schools Cochin- 
China IS represented in the Trench chamber by a deputv Iht 
capital IS Saigon {q 71 ) , of the other towns, Cholon {q v ), My - 1 ho, 
Vinh I ong and Chau-Doc are of importance 

In 1904 the budget receipts amounted to £495,241 (as com- 
pared with £474,545 in 1899) lo this sum the land and poll-t tx 
and other direct taxes contributed £374,630 The mam heads 
of expenditure, of which the total was £46 7, 32 8, were as follows — 


Government 

187 271 

\(lministtation 

02 725 

Public Woiks 

4«454 

Transport 

3*^ 171 

Public Instruction 

3O 009 

Topography and Surveymg 

32 036 


History — Ihe Khmer kingdom (see Cambodia), at its zenith 
from the 9th to the 12th centuries, included a large portion of the 
modern colony of Coehin-Chma, the coastal portion and perhaps 
the eastern region being under the dominion of the empire of 
Champa, which broke up during the 1 5th century This eastern 
region was occupied m the 17th century by the Annamese, who 
in the 1 8th century absorbed the western provinces From this 
period the history of Cochm-Chma follows that of Annam {q v ) 
till 1867, when it was entirely occupied by the French and 
became a French colony In 1887 it was united with Cambodia, 
Annam and Tongking to form the Indo-Chinese Union ^see 
Indo-China, French) 

COCHINEAL, a natural dye-stuff used for the production of 
scarlet, crimson, orange and other tints, and for the preparation 
of lake and carmine It consists of the females of Coccus lOiti, 
an insect of the family Cocetdae of the order Hemiptera, which 
feeds upon various species of the Cactaceae, more especially the 
nopal plant, Opuntia coccinelltfera, a native of Mexico and Peru 
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' The dye was introduced into Europe from Mexico, where it had 
been in use long iDefore the entrance of the Spaniards in the > t ir 
1518, and where it formed one of the staple tributes to the crown 
for certain districts In 1523 Cortes received instructions from 
the Spanish court to procure it in as large quantities as possibk 
It appears not to have been known in Italy so late as the year 
1548, though the art of dyeing then flourished there ConiLlius 
van Drebbel, at Alkmaar, first employed cochineal fur the 
production of scarlet m 1650 Until about 1725 the belief was 
very prevalent that cochineal was the seed of a plant, but Dr 
Martin Lister m 1672 conjectured it to be a kind of kermes, and 
in 1703 Antony van I ecuwenh(x:k ascertained its true nature by 
aid of the microscope Since its introduction cochineal has sup- 
planted kermes (Couus ilicts) over the greater part of Ivurope 

The male of the cochineal insect is half the si/e of the fern ik , 
and, unlike it, is devoid of nutiitive apparatus, it has long 
white wings, and a body of a deep red colour, terminated by two 
diverging setai 'Ihe female is apterous, and has a dark-brown 
plano-convex body , it is found m the proportion of 1 50 to 200 
lo one of the male insect The dead body of the mother insect 
scrv es as a protection for the eggs until they arc hatched ( oehi- 
neal is now furnished not only by Mexico and Peru, but also by 
Algiers and southern Spam It is collected thrice in the seven 
months of the season The insects are carefully brushed from 
the branches of the cactus into bags, and are then killed by 
immersion m hot water, or by exposure to the sun, steam, or the 
heat of an ovtn — much of the variety of appearance in the 
commercial article being caused by the mode of treatment 
Ihe dried insect has the form of irreguhr, fluted and concave 
grains, of which about 70,000 go to a pound Cochmcal has a 
musty and bitterish taste There are two principal vtrietics — 
stiver cochineal, which has a greyish-rcd colour, and the furrows 
of the body covered with a white bloom or fine down , and blaik 
cochineal, which is of a dark reddish brown, and destitute of 
bloom Granilla is an inferior kind, gathered from uncullivalid 
plants The best crop is the first of the season, which consists 
of the ummpregnatcd females , the later crops contain an 
ailmixture of young insects and skins, which contain propor- 
tionally' little colouring matter 

The black variety of cochineal is sometimes sold for silver 
cochineal by shaking it with powdered tde or heavv-spar , but 
these adulterations can be reulily delected by means of a lens 
Ihe duty m the United Kingdom on imported cochineal was 
repealed in 1845 

Cochineal owes its tinctorial power to the presence of a sub- 
stance termed eoehmeahn or earmmic acid, whith 

may be prepared from the aqueous decoction of cocluncal 
Cochineal also contains a fat and wax , cochineal wax or eoccenn, 
^<}oHeo(C 8 ilI„^ 0 ,)_,, may be extracted by benzene, the fat is \ 
glyceryl myristate CjH5(Ci^H270j)8 

COCHLAEUS, JOHANN (1479-1552), German humanist and 
controversialist, whose family name was Dobneck, was born of 
poor parents in 1479 Wendelstem (near Nuremberg), whence 
ins friends gave him the punning surname Cochlaeus (spiral), 
for which he occasionally substituted \Vendclstmus Having 
received some education at Nuremberg from the humanist 
Heinrich Gneningcr, he entered (1504) the university of Cologne 
In 1507 he graduated, and published under the name of Uendel- 
stein his first piece, In musicam exhortatorium He left ( ologne 
(May 1510) to become schoolmaster at Nuremberg, wheic he 
brought out sever d school manuals In 1515 he was at Bologn i, 
hearing (with disgust) Eek’s famous disputation against usurj , 
and associating with Ulrich von Hutten and humanists He 
took his doctor’s degree at Ferrara (1517), and spent some tin e 
in Rome, where he was ordained priest In 1520 he became dean 
of the Liebfrauenkirche at Trankfort, where he first entered the 
lists as a controversialist against the party of Luther, developing 
that bitter hatred to the Reformation w hieh animated his forceful 
but shallow ascnption of the movement to the meanest motives, 
due to a quarrel between the Dominicans and Augustmians 
Luther would not meet him in discussion at Mainz in 1521 
He was present at the diets of \\ orms, Regensburg, Spires and 
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Augsburg Ihe peasants’ war drove him from Frankfort, he 
obtained (1526) a canonrj at Main? , m 1520 be became secretary 
to Duke George of Saxony, at Dresden and Meissen The death 
of his patron (1539) compelled him to take flight He became 
canon (September i S3g) at Breslau, where he died on the loth 
of January 1552 He was a prolific writer, largely of overgrown 
pamphlets, harsh and furious His more serious efforts retain 
no permanent value With humanist convictions, he had little 
of the humanist spirit We owe to him one of the few contem- 
porary notices of the young Servetus 
Sco C Otto, Johannes Cochlaeus dev Humanist (1874) , Haas, m 
I Croschlers Diet encyclopid de la thiol caih (1858), Brechtr in 
All^emetne deutsche Biographic (1876) , T Koldc, m A llauck ^ 
Realemyklopddis ftlr prot Tneol u htrchc (i8q8) (A Go *) 

COCK, EDWARD (1805-1892), Bntish surgeon, was born 
in 1805 He was a nephew of Sir Astley Cooper, and through him 
became at an early age a member of the staff of the Borough 
hospital m London, where he worked m the dissecting room for 
thirteen years Afterwards he became m 1838 assistant surgeon 
at Guy’s, where from 1849 to 1871 he was surgeon, and from 1871 
to 1892 consulting surgeon He rose to be president of the 
College of Surgeons in 1869 He was an excellent anatomist, a 
bold operator, and a clear and incisive writer, and though m 
lecturing he was afflicted with a stutter, he frequently utilized 
It with humorous effect and emphasis From 1843 to 1849 he 
was editor of Guy's Hospital Reports, which contain many of his 
papers, particularly on stricture of the urethra, puncture of the 
bladder, injuries to the head, and hernia He was the first 
Fnghsh surgeon to perform pharyngotomy with success, and also 
one of the first to succeed in trephining for middle meningeal 
haemorrhige , but the operation by which his name is known 
is that of opening the urethra through the perinaeum (see Guy's 
Hospital Reports, i866) He died at Kingston m 1892 
COCKADE (Fr rocarde, in i6th century coquarde, from coq, 
in allusion probably to the cock’s comb), a knot of ribbons or 
a rosette worn as a badge, particularly now as part of the livery 
of servants Hie (ockade was at hist the button and loop or 
cl isp which “ cocked ” up the side of an ordinary slouch hat 
The word first appears in this sense in Rabelais in the phrase 
bonnet d la coquarde," which is explained by Cotgrave (i6ii) 
as a “ Spanish cap or kshion of bonnet used by substantial men 
of yore worne proudly or peartly on th’ one side ” The 
bunch of ribbons as a party badge developed from this entirely 
utilitarian button and loop The Stuarts’ badge was a white 
rose, and the resulting white cockade figured in Jacobite songs 
after the downfall of the dynasty William III ’s cockade was 
of yellow, and the House of Hanover introduced theirs of black, 
which m Its present spiked or cinular form of leather is worn in 
England to-day by the royal coachmen and grooms, and the 
servants of all officials or mcmfiers of the services At the battle 
of Shenffmuir in the reign of George I the English soldiers wore 
a black rosette in their hats, and in a contemporary song arc 
called “ the red-coat lads wi’ black cockades ” At the outbreak 
of the French Revolution of 1789, cockades of green ribbon were 
adopted These afterwards gave place to the tncolour cockade, 
which lb said to have been a mixture of the traditional colours 
of Pans (red and blue) with the white of the Bourbons, the early 
Revolutionists being still Royalists The French army wore the 
tncolour cockade until the Restoration To-day each foreign 
nation has its special coloured cockade Thus the Austrian is 
black and yellow, the Bavarian light blue and white, the Belgian 
black, vellow and red, French the tncolour, Prussian black and 
white, Russian green and white, and so on, following usually the 
national colours Originally the wearing of a cockade, as soon 
as It had developed into a badge, was restneted to soldiers, as 
“ to mount a cockade ” was “ to become a soldier ” There is still 
a trace of the cockade as a badge in certain military headgears 
in England and elsewhere Otherwise it has become entirely 
the mark of domestic service The military cocked hat, the 
lineal descendant of the bonnet d la coquarde, became the fashion 
in France during the reign of Louis XV 

Sec Genealogical Magazine vols i m (London 1897-1899) 
Racinet, La Costume historique (6 vols , Paris 1888) 


COCKAIGNE (Cockayne), LAND OP (0 Fr Coquaipie, mod 
Fr cocagne, “ abundance,” from Ital Cocagna , ” as we say 
‘ Lubberland,’ the epicure’s or glutton’s home, the land of all 
delights, so taken in mockene ” Florio), an imaginary country, 
a medieval Utopia where life was a continual round of luxunous 
idleness The origin of the Italian word lias been much disputed 
It seems safest to connect it, as do Grimm and I ittr^, ultunatelv 
with Lat coquere, through a word meaning ” cake,” the liteial 
sense thus being ” The Land of Cakes ” In Cockaigne the 
rivers were of wine, the houses were built of cake and barle>- 
sugar, the streets were paved with pastry, and the shops supplied 
goods for nothing Roast geese and fowls wandered about 
inviting folks to eat them, and buttered larks fell from the skies 
like manna There is a 13th-century French fabliau, Cocatgne, 
which WAS possibly intended to ndicule the fable of the mythical 
Avalon, “ the island of the Blest ” The i3th-centurv English 
poem. The Land of Cockaygne, is a satire on monastic life Ihe 
term has been humorously applied to London, and by Boileau 
to the Pans of the rich The word has been frequently confused 
with Cockney (q v ) 

See D M Md-on Fabliaux et conies (4 vols 1808) and F J 
Fumivall, Larlv English Poems (Berlin 1862) 

COCKATOO (Cacatutdae), a family of parrots characterized 
among Old World forms by their usually greater size, by a crest 
of feathers on the head, which ( an be raised or depressed at will, 
and by the absence of green in their coloration They inhabit 
the Indian Archipelago, New Guinea and Australia, and are 
greganous, frequenting woods and feeding on seeds, fruits and 
the larvae of insects Their note is generally harsh and un- 
musical, and although they are readily tamed when taken young, 
becoming familiar, and m some species showing remarkable 
intelligence, their powers of vocal imitation are usually limited 
Of the true cockatoos (Cacatua) the best known i^- the sulphur- 
crested cockatoo {Cacatua galertia), of a pure white plumage with 
the exception of the (rest which is deep sulphur yellow, and of 
the ear and tail coverts, which are slightly tinged with yellow 
The crest when erect stands 5 in high Ihese birds are found 
in Australia in flocks varying from 100 to 1000 in number, and 
do great damage to newly-sown gram, for which reason they are 
mercilessly destroyed by farmers They deposit their eggs — two 
in number, and of a pure white colour — in the hollows of decayed 
trees or in the fissures of rocks, according to the nature of the 
locality in which they reside This is one of the species most 
usually kept in Europe as a cage bird Leadbeater’s Cockatoo 
{Cacatua Leadbeaten), an inhabitant of South Australia, excels 
all others in the beauty of its plumage, which consists m great 
part of white, tinged with rose colour, becoming a deep salmon 
colour under the wings, while the crest is bright crimson at the 
base, with a yellow spot in the centre and white at the tip 
It is exceedingly shy and difficult of approach, and its note is 
more plaintive while less harsh them that 0^ the preceding species 
In the cockatoos belonging to the genus Calyptorhynchus tlu 
general plumage is black or dark brown, usually with a large spot 
or band of red or yellow on the tail The largest of these is known 
as the funereal cockatoo {Calyptorhynchus funereus), from the 
lugubrious note or call which it utters, resembling the two 
syllables Wy— la — , the native name of the species It deposits 
Its eggs m the hollows of the large gum-trees of Australia, 
and feeds largely on the larvae of insects, m search of which it 
peels off the bark of trees, and when thus employed it may 
be approached closely The cockateel {Calofsittacus novae- 
hollandiae), the only species in the family smaller than a pigeon, 
and with a long pointed tail, is a common aviary bird, and breeds 
freely in captivity 

COCKATRICE, a fabulous monster, the existence of which 
was firmly believed in throughout ancient and medieval times, — 
descriptions and figures of it appearing in the natural history 
works of such writers as Pliny and Aldrovandus, those of the 
latter published so late as the beginning of the 17th century 
Produced from a cock’s egg hatched by a serpent, it was believed 
to possess the most deadly powers, plants withering at its touch, 
and men and animals dying poisoned by its look It stood in 
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awe, however, of the cock, the sound of whose crowing killed 
It, and consequently travellers were wont to take this bird with 
them in travelling over regions supposed to abound in cockatrices 
The weasel alone among mammals was unaffected by the glance 
of Its evil eye, and attacked it at all times successfully , for when 
wounded by the monster’s teeth it found a ready remedy m rue — 
the only plant which the cockatrice could not wither I his myth 
reminds one of the real contests between the weasel-like mungoos 
of India and the deadly cobra, in which the latter is generally 
killed Ihe term “ cockatrice ” is employed on four occasions 
in the English translation of the Bible, in all of which it denotes 
nothmg more than an exceedingly venomous reptile , it seems 
also to be synonymous with “ basilisk,” the mythical king of 
serpents 

COCKBURN, SIR ALEXANDER JAMES EDMUND, loth 
Bart (1802-1880), lord chief justice of England, was born on 
the 24th of December 1802, of ancient Scottish stock He was 
the son of Alexander, fourth son of Sir James Cockbum, 6th 
baronet, his three uncles, who had successively held the title, 
dying without heirs His father was British envoy extraordinary 
and minister plenipotentiary to the state of Columbia, and 
married Yolande, daughter of the vicomte de Vignier Young 
Alexander was at one time intended for the diplomatic service, 
and frequently during the legal career which he ultimatelv 
adopted he was able to make considerable use of the knowledge 
of foreign languages, especially PYench, with which birth and 
early education had equipped him He was educated at frinity 
Hall, Cambiidge, of which he was elected a fellow, and after- 
wards an honorary fellow He entered at the Middle Temple in 
1825, and was called to the bar in 1829 He joined the western 
circuit, and for some time such practice as he was able to obtain 
lay at the Devon sessions, quarter sessions at that time affording 
an opening and a school of advocacy to young counsel not to be 
found anywhere fifty years latir In London he had so little 
to do that only the persuasion of friends induced him to keep 
his London chambers open Three years after his call to the 
bar, however, the Reform Bill was passed, and the petitions 
which followed the ensuing general election gave rise to a large 
number of new questions for the decision of election committees, 
and afforded an opening of which he promptly availed lumself 
The decisions of the committees had not been reported since 
1821, and with M C Rowe, another member of the western circuit, 
Cockburn undertook a new series of reports They only published 
one volume, but the work was well done, and in 1833 Cockburn 
had his first parliamentary brief 

In 1834 Cockburn was well enough thought of to be made a 
member of the commission to inquire into the state of the cor- 
porations of England and Wales Other parliamentary work 
followed , but he had ambition to be more than a parliamentary 
counsel, and attended diligently on his circuit, besides appearing 
before committees In 1841 he was made a Q C , and in that 
year a charge of simony, brought against his uncle, William, 
dean of York, enabled him to appear conspicuously in a case 
which attracted considerable public attention, the proceedings 
taking the form of a motion for prohibition duly obtained against 
the ecclesiastical court, which had deprived Dr Cockburn of his 
office Not long after this, Sir Robert Peel’s secretary, Edward 
Dnimmond, was shot by the crazy Scotsman, Daniel M‘Naughten, 
and Cockburn, briefed on behalf of the assassin, not only made a 
very brilliant speech, which established the defence of insanity, 
but also secured the full publicity of a long report in the Morning 
Chronicle of the 6th of March 1843 Another well-known trial 
in which he appeared a year later was that of Wood v Peel (The 
Times, 2nd and 3rd of July 1844), the issue being in form to 
determme the winner of a bet (the Gaming Act was passed in the 
following year) as to the age of the Derby winner Running Rem 
— m substance to determine, if possible, the vexed question 
whether Running Rem was a four-year-old or a three-year-old 
when he was racing as the latter Running Rem could not be 
produced by Mr Wood, and Baron Alderson took a strong view 
of this circumstance, so that Cockbum found himself on the 
losing side, while his strenuous advocacy of his client’s cause had 
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led him mto making, m his opening speech, strictures on Ixird 
George Bentinck’s conduct m the case which had better have 
been reserved to a later stage He was, however, a hard fightci , 
but not an unfair one— a little irritable at times, but on the 
whole a courteous gentleman, and his practice went on increasing 

In 1847 he decided to stand for parliament, and was elected 
without a contest Liberal M P for Southampton His spiech 
m the House of Commons on behalf of the government in thi 
Don Pacifico dispute with Greece (ommcndeil him to Lord John 
Russell, who appointed him solicitor- gcneril in 1850 and 
attorney -general m 1851, a post which he held till the resignation 
of the ministry m hebruary 1852 During the shoit administra- 
tion of Lord Derby which followed, Sir Predcric Ihesigcr was 
attorney -general, and ( ockburn was engaged against him in the 
case of /? V Newman, on the prosecution of Achilli This was the 
trial of a criminal information for libel filed against John Henrv 
Newman, who had denounced a scandalous and profligate friai 
named Achilli, then lecturing on Roman Catholicism in England 
Newman pleaded justification , but the jury who heard the case 
in the Queen s Bench, with Lord Campbell presiding, found that 
the justification was not proved except in one particular a 
verdict which, together with the methods of the judge and the 
conduct of the audience, attracted considerable comment 1 he 
\ crdict was set aside, ind a new trial ordered but none ev er took 
place In December 1852, under I ord Aberdeen’s mmistrv 
Cockburn became again attorney -general and so remained until 
i8s6, taking part in many celebrated trials, such as the llopwood 
Will Case in 1855, and the Swynfen Will Case, but notabh 
leading for the crown in the trial of William Palmer of Rugeltv 
m Staffordshire — an ex-medical man who had taken to the turf, 
and who had poisoned a friend of similar pursuits named Cook 
with strychnine, in order to obtain monev from his estate by 
forgery and otherwise Cockbum made an exhaustive studv 
of the medical aspects of the case, and the prisoner’s commint 
when convicted after a twelve days trial was alluding to the 
attorney-general s advocacy, ” It was the riding that did it 
In 1854 Ckickbum was made recorder of Bristol In 1856 he 
became chief justice of the common pleas He inherited the 
baronetcy m 1858 In 18:59 lord Campbell became chancellor 
and Cockbum became chief justice of the Queen's Bendi con- 
tinuing as a judge for twcnt\-four years and dving in hirness 
On Friday, the 19th of November 1880, he tried causes with 
special juries at W’estminster on Saturdav , the 20th, he pre- 
sided over a court for the t onsideration of crown cases reserv ed , 
he walked home, and on that night he died of angina pectoris at 
hib house m Hertford Street 

Sir Alexander Cockburn earned and deserv’ed a high reputation 
as a judge He was a man of brilliant cleverness and rapid 
intuition rather than of profound and labonousl) cultiv ited 
intellect He had been a great advocate at the bar, with a 
charm of voice and manner, fluent and persuasive rather than 
learned , but before he died he was considered a good hvwer 
some assigning his unquestioned improvement in this respect 
to his frequent association on the bench with Blackburn He 
had notoriously little sympathv with the Judicature Acts 
Many were of opinion that he was inclined to take an advocate’s 
view of the cases before him, making up his mind as to their 
merits prematurely and, in consequence, wrongly, as well as 
giving undue prominence to the views w'hich he so formed but 
he was bevond doubt always in intention, and generallv in fact, 
scrupulously fair It is not necessary to enumerate the many 
causes cHebres at which Sir Alexander Cockburn presided as a 
judge It was thought that he went out of his way to arrange 
that they should come before him, and his successor, Loid 
Colendge, writing m 1881 to I ord Bramwell, to make the offer 
that he should try the murderer 1 efrov as a last judicial act 
before retiring, added, ” Poor dear Cockburn would hardly have 
given you such a chance ” Be this as it may, Cockburn tried 
all cases which came before him, whether gnat or small, with 
the same thoroughness, courtesy and dignitv, so that no counsel 
or suitor could complain that he had not been fully heard in a 
matter in which the issues were seemingly trivial , while he 
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certainly gave great attention to the elaboration of his judgments 
and charges to juries He presided at the Tichborne trial at 
Bar, lasting 188 days, of which his summing-up occupied 
eighteen 

The greatest public occasion on which Sir Alexander Cockburn 
acted, outside his usual judicial functions, was that of the 
“ Alabama arbitration, held at Geneva in 1872, m which he 
represented the British government, and dissented from the view 
taken by the majority of the arbitrators, without being able to 
convince them He prepared, with Mr C F Adams, the repre- 
sentative of the United States, the Lnglish translation of the 
award of the arbitrators, and published his reasons for dissenting 
in a vigorously worded document which did not meet with 
universal commendation He admitted in substance the liability 
of England for the acts of the “ Alabama,” but not on the 
grounds on which the decision of the majority was based, and 
he held England not liable in respect of the “ Florida ” and the 
“ Shenandoxh ” 

In personal appearance Sir Alexander Cockburn was of small 
stature, but great dignity of deportment He was fond of 
yachting and sport, and was engaged m writing a series of 
articles on the “ History of the Chase in the Nineteenth Century ” 
at the time of his death He was fond, too, of society, and was 
also throughout his life addicted to frivolities not ^together 
consistent with advancement in a learned profession, or with 
the positions of dignity which he successively occupied At the 
same time he had a high sense of what was due to and expected 
from his profession , and his utterance upon the limitations of 
advocacy, in his speech at the banquet given in the Middle 
Temple Hall to M Berryer, the celebrated French advocate, 
may be called the classical authority on the subject Lord 
Brougham, replying foi the guests other than Berryer, had 
spoken of “ the first great duty of an advocate to reckon every- 
thing subordinate to the interests of his client ” The lord chief 
justice, replying to the toast of “ the judges of England,” 
dissented from this sweeping statement, saying, amid loud cheers 
from a distinguished assembly of lawyers, “ I he arms which an 
advocate wields he ought to use as a warrior, not as an assassin 
He ought to uphold the interests of his clients per fas, not per 
nejas He ought to know how to reconcile the interests of his 
clients with the eternal interests of truth and justice ” {The 
Times, 9th of November 1864) Sir Alexander Cockburn was 
never married, and the baronetcy became extinct at his death 

Authorities —The Times 22nd of Novemlxer 1880 Law Journal , 
Law Times Solicitors Journal 27th of November 1880 Law Maga- 
zine n<w senes vol xv p 193 1851, A’^hley h Life of Lord Palmei- 
ston Nash s Life of Lord Westbury “ Reminiscences of Lord <"hu f 
Justice Coleridge by Lord Russell of Killowcn m the North 
American lieview September 1894 , The Grevtlle Memoirs Crokcr s 
Correspondence and Dianes Justin MTarthy’s History of Our Own 
Times Seijemt BdlUntine s Experiences Bench and Bar by 
Serjeant Robinson , Fairchild’s Life of Lord Bramwell , Manson s 
Builders of Our Law , Burke s Peerage ed 1879 Foster s Peerage, 
1880 

COCKBURN, ALICIA, or Alison (1713-1794), Scottish poet, 
authoress of one of the most exquisite of Scottish ballads, the 
“ Flowers of the Forest,” was the daughter of Robert Rutherfurd 
of Fairnalee, Selkirkshire, and was born on the 8th of October 
1713 There are two versions of this song, — the one by Mrs 
Cockburn, the other by Jean Elliot (1727-1805) of Minto Both 
were founded on the remains of an ancient Border ballad Mrs 
Cockburn’s — that beginning “ I’ve seen the smiling of Fortune 
beguiling ” — IS said to have been written before her marriage 
in 1731, though not published till 1765 Anyhow, it was com- 
posed many years before Jean Elliot’s sister verses, written m 
1756, beginning, “ I’ve heard them liltin’ at our ewe-milkin’ ” 
Robert Chambers states that the ballad was written on the 
occasion of a great commercial disaster which ruined the fortunes 
of some Selkirkshire lairds Later biographers, however, think 
It probable that it was written on the departure to London of a 
certain John Aikman, between whom and Alison there appears 
to have been an early attachment In 1731 Alison Rutherfurd 
was married to Patrick Cockburn of Ormiston After her 
marriage she knew all the intellectual and aristocratic celebrities 


of her day In the memorable year 1 745 she vented her Whiggism 
in a squib upon Prince Charlie, and narrowly escaped being taken 
by the Highland guard as she was driving through Edinburgh 
m the family coach of the Keiths of Ravelston, with the parody 
in her pocket Mrs Cockburn was an indefatigable letter-writer 
and a composer of parodies, squibs, toasts and “ character- 
sketches ” — then a favourite form of composition — like other 
wits of her day , but the “Flowers of the Forest” is the only 
thing she wrote that possesses great literary merit At her house 
on Castle-hill, and afterwards in Crichton Street she received 
many illustrious friends, among whom were Mackenzie, Robert- 
son, Hume, Home, Monboddo, the Keiths of Ravelston, the 
Balcarres family and Lady Anne Barnard, the authoress of 
“ Auld Robin Gray ” As a Rutherfurd she was a connexion of 
Sir Walter Scott s mother, and was her intimate friend Lockhart 
quotes a letter written by Mrs Cockburn in 1777, describing the 
conduct of little Walter Scott, then scarcely six years old, during 
a visit which she paid to his mother, when the child gave as a 
reason for his liking for Mrs Cockburn that she was a “ virtuoso 
like himself ” Mrs Cockburn died on the 22nd of November 

1794 

See her Letters and Memorials with notes by T Craig Brown 

(1900) 

COCKBURN, SIR GEORGE, Bart (1772-1853), British 
admiral, second son of Sir James ( oc khurn, Bart , and uncle of 
Lord Chief Justice Cockburn, was born in London He entered 
the navy in his ninth year After serving on the home station, 
and in the East Indies and the Mediterranean, he assisted, as 
captain of the “ Minerve ” (38) at the blockade of Leghorn in 
1796, and fought a gallant action with the Spanish frigate 
“ Sabina ” (40) which he took He was present at the battle of 
Cape St Vincent In 1809, in command of the naval force on 
shore, he contributed greatly to the reduction of Martinique, 
and signed the capitulation by which that island was handed 
over to the English , for his services on this occasion he received 
the thanks of the House of Commons After service in the 
Scheldt and at the defence of Cadiz he was sent in 1811 on an 
unsuccessful mission for the reconciliation of Spain and her 
American colonies He was made rear-admiral in 1812, and in 
1813-14 he took a prominent part in the American War, espei lally 
at the battle of Bladensburg and the capture of Washington 
Early in 1815 he received the order of the Bath, and in the 
autumn of the same year he carried out, in the “ Northumber- 
land ” (74), the sentence of deportation to St Helena which had 
been passed upon Bonaparte In 1818 he received the Grand 
Cross of his order, and was made a lord of the admiralty , and 
the same year he was returned to parliament for Portsmouth 
He was promoted to the rank of vice-admiral in 1819, and to 
that of admiral in 1837 , he became senior naval lord in 1841, 
and held office in that capacity till 1846 trom 1827 he was a 
privy councillor In 1851 he was made admiral of the fleet, and 
m 1852, a year before his death, inherited the family baronetcy 
from his elder brother, being himself succeeded by his brother 
William, dean of York, who died in 1858 

See O'Byrne Naval Biography , W James Naval History , 
Gentleman s Magazine for 1853 

COCKBURN, HENRY THOMAS (1779-1854), Scottish judge, 
with the style of Lord Cockburn, was born in Edinburgh on the 
26th of October 1779 His father, a keen lorv, was a baron of 
the Scottish court of exchequer, and his mother was connected 
by marriage with Lord Melville He was educated at the high 
school and the university of Edinburgh , and he was a member 
of the famous Speculative Society, to which Sir Walter Scott, 
Brougham and Jeffrey belonged He entered the faculty of 
advocates in 1800, and attached himself, not to the party of 
his relatives, who could have afforded him most valuable patron- 
age, but to the Whig or Liberal party, and that at a time when it 
held out few inducements to men ambitious of success in life 
On the accession of Earl Grey’s ministry in 1830 he became 
solicitor-general for Scotland In 1834 he was raised to the 
bench, and on taking his seat as a judge in the court of session he 
adopted the title of Lord Cockburn Cockburn’s forensic style 
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was remarkable for its clearness, pathos and simplicity , and 
his conversational powers were unrivalled among his contem- 
poraries The extent of his literary ability only became known 
after he had passed his seventieth year, on the publication of his 
biography of Lord Jeffrey m 1852, and from the Memorials of his 
Time, which appeared posthumously in 1856 He died on the 
26th of April 1854, at his mansion of Bonaly, near Edinburgh 

COCKER, EDWARD (1631-1675), the reputed author of the 
famous Anihmeiick, the popularity of which has added a phrase 
(“ accordmg to Cocker ”) to the list of English proverbialisms, 
was an English engraver, who also taught writing and arithmetic 
lie IS credited with the authorship and execution of some fourteen 
sets of copy slips, one of which, Daniel's Copy-Book, tngraven 
by Edward Cocker, Philomath (1664), is preserved in the British 
Museum Pepys, in his Diary, makes very favourable mention 
of C ocker, who appears to have displayed great skill in his art 
Cocker's Arithmetick, the fifty-second edition of which appeared 
m 1748, and which has passed through about 112 editions in all, 
was not published during the lifetime of its reputed author, the 
first impression bearing date of 1678 Augustus dc Morgan in 
his Arithmetical Books (1847) adduces proofs, which may be 
held to be conclusive, that the work was a forgery of the editor 
and publisher, John Hawkins , and there appears to be no 
doubt that the Decimal Arithmetic (1684), and the English 
Dictionary (second edition, 1715), issued by Hawkins under 
Cocker’s name, are forgeries also De Morgan condemns the 
Arithmetick as a diffuse compilation from older and better works, 
and dates “ a very great deterioration m elementary works on 
ai ithmetic ” from the appearance of the book, which owed its 
celebrity far more to persistent puffing than to its merits He 
pertinently adds, — “ This same Edward Cocker must have had 
great reputation, since a bad book under his name pushed out 
the good ones ” 

COCKERELL, CHARLES ROBERT (1788-1863), British 
architect, was born in London on the 28th of April 1788 After 
a preliminary training in his profession, he went abroad in i8io 
and studied the great architectural remains of Greece, Italy and 
Asia Minor At Aegma, Phigalia and other places of interest, 
he conducted excavations on a large scale, enriching the British 
Museum with many fine fragments, and adding several valuable 
monographs to the literature of archaeology Fleeted m 1829 
an associate of the Royal Academy, he became a full member 
in 1836, and in 1839 he was appointed professor of architecture 
On Sir John Soane’s death in 1837 Cockerell was appointed 
architect of the Bank of England, and carried out the alterations 
that were judged to be necessary m that building In addition 
to branch banks at Liverpool and Manchester he erected in 1840 
the new library at Cambridge, and m 1845 the university galleries 
at Oxford, as well as the Sun and the Westminster hire Offices 
m Bartholomew Lane and in the Strand, and he was joint 
architect of the London & Westminster Bank, Lothbury, with 
Sir W Tite On the death of Henry Lonsdale Elmes in 1847, 
Cockerell was selected to finish the St Cicorge s Hall, Liverpool 
Cockerell’s best conceptions were those inspired by classic 
models , his essays m the Gothic — the college at Lampeter, for 
instance, and the chapel at Harrow — are by no means so 
successful His thorough knowledge of Gothic art, however, 
can be seen from his writings. On the Iconography of Wells 
Cathedral, and On the Sculptures of I in coin and Exeter Cathedrals 
In his Tribute to the Memory of Sir Christopher Wren (1838) he 
published an interesting collection of the whole of Wren s works 
drawn to one scale 

COCKERILL, WILLIAM (1759-1832), Anglo-French inventor 
and machinist was born in England in 1 759 He went to Belgium 
as a simple mechanic, and m 1799 constructed at Verviers the 
first wool-carding and wool-spinning machines on the continent 
In 1807 he established a large machine workshop at LRge 
Orders soon poured in on him from all over Europe, and he 
amassed a large fortune In 1810 he was granted the lights of 
naturalization by Napoleon I , and in 1812 handed over the 
management of his business to his youngest son, John Cockerill 
(1790-1840) 


Thanks to his own energy and ability, aided by the influence 
of King William I of the Netherlands, John Cockerill largely 
extended his father’s business Kmg William secured him a site 
at beramg, where he built large works, including an iron-foundry 
and blast furnace The construction of the Belgian railways 
m 1834 gave a great impetus to these works, branches of which 
had already been opened in France, (jcrmany and Poland In 
1838 Cockerill met with a carriage aec idcnt which nearly proved 
fatal, and the prospect of his loss resulted in the credit of the firm 
being so badly shaken that in 1839 it was compelled to go into 
liquidation, the liabilities being estimated at 26 millions of 
francs, the assets at 18 millions This reverse, however, was only 
tempiorary John Cockinll had practically concluded negotia- 
tions to construct the Russian government railways, when his 
constitution, undermined by overwork, broke down He died 
at Waisaw on the 19th of June 1840 Ihe iron works, amccg 
the largest in Europe, arc still carried on under the name of I a 
Societe Cockerill at Seraing (qv) 

COCKERMOUTH, a market town in the Coekerniouth parlia- 
mentary division of Cumberland, England, 27 m b \\ of Cvrlislc, 
on the Coekermouth, Keswick & Penrith, the lamdon &. Noitn 
Western, and the Maryport & Carlisle railways Pop of urban 
district (1901) 5355 It is pleasantly situated on the river 
Derwent, at the junction of the Cocker, outly ing hills of the Lake 
District sheltering it on the north, east and south The castle 
has remains of Norman work m the keep, and other ancient 
portions (including the gateway) of later date, but is m part 
modernized as a residence The grammar school was founded 
m 1676 The county industrial school is established m the 
town The industries include the manufacture of woollens and 
confectionery, tanning and engineering, and there is a consider- 
able agricultural trade There are coal mines in the neighbour- 
hood A statue was erected m 1875 to the sixth carl of Mayo, 
who represented the borough (abolished in 1885) from 1857 to 
1868 There is a Roman fort a mile west of the town, at 
Papcastle 

Coekermouth {Cokermuth, Cokeimue) was m ide the head of the 
honour or barony of Allerdale when that barony was created 
and granted to \Valtheof in the earlv part of the 12th century 
\t a later date the honour of Mlerdale was frequently called the 
honour of Coekermouth Waltheof probably built the castle, 
under the shelter of whu h the tow n grew up Although it never 
received any royal charter, the earliest records relating to 
Coekermouth mention it is a borough In 1295 it returned two 
members to parliament and then not again until 1640 By the 
Representation of the People Act of 1867 the representation was 
reduced to one member, and by the Redistribution Act of 1885 
it was disfranchised In 1221 William de Fortibus, earl of 
Albemarle, was granted a Saturday market, which later in the 
year was transferred to Monday, the dav on which it has con- 
tinued to be held ever since The Michaelmas Fair existed in 
1343, and an inquisition dated 1374 mentions two horse-fairs on 
Whit-Monday and at Michaelmas In 1638 Algernon Percy, earl 
of Northumberland, obtained a grant of a fair every Wednesday 
from the first week in Mav till Michaelmas T he chief sources 
of revenue in Norman times were the valuable fishenes and 
numerous mills 

COCK-FIGHTING, or CocKiNti, the sport of pitting game-cocks 
to fight, and breeding and training them for the purpose The 
game-fowl is now probably the nearest to the Indian jungle-fowl 
{Callus ferrugineus), from which all domestic fowls are believed 
to be descended The sport was popular m mcicnt times in 
India, China, Persia and other eastern countries, and was intro- 
duced into Greece m the time of Thcmistocles ihe latter, while 
moving with his armv against the Persians, observed two cocks 
fighting desperately, and, stopping his troops, inspired them by 
calling their attention to the valour and obstmaev of the feathered 
warriors In honour of the ensuing vietorv of the Greeks cock- 
fights were thenceforth held annually at Athens, at first in a 
patiiotu and religious spirit, but afterwards purely for the love 
of the sport 1 uc lan makes Solon spi ak of quail-fighting and 
cocking, but he is evidently refemng to a time later than that 
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of Themistocles From Athens the sport spread throughout 
Greece^ Asia Minor and Sicily, the best cocks being bred in 
Alexandna, Delos, Rhodes and lanagra For a long time the 
Romans affected to despise this “ Greek diversion,” but ended 
by adopting it so enthusiastically that Columella (ist century 
ad) complained that its devotees often spent their wholo 
patrimony in betting at the pit-side The cocks were provided 
with iron spurs (/f/a), as m the Fast, and were often dosed with 
stimulants to make them fight more savagely 
From Rome cocking spread northwards, and, although 
opposed by the Chnstian church, nevertheless became popular in 
Great Bntain, the Low Countries, Italy, Germanv, Spain and 
her colonies On account of adverse legislation cocking has 
practically died out everywhere excepting m Spain, countries of 
Spanish origin and the Orient, where it is still legal and extremely 
popular It was probably introduced into England by the 
Romans before Caesar’s time William Fitr-Stephen first sjieaks 
of It in the time of Henry II as a sport for school-boys on 
holidays, and particularly on Shrove Tuesday, the masters them- 
selves directing the fights, or mains, from which they denved a 
material advantage, as the dead birds fell to them It became 
very popular throughout England and Wales, as well as in 
Scotland, where it was introduced in i68r Occasionally the 
authorities tried to repress it, especially Cromwell, who put an 
almost complete stop to it for a bnef period, but the Restoration 
re-established it among the national pastimes Contemporary 
apologists do not, in the 17th century, consider its cruelty at all, 
but concern themselves solely with its justification as a source of 
pleasure “ If Leviathan took his sport in the waters, how much 
more may Man take his sport upon the land ? ” From the time 
of Henry VIII , who added the famous Royal ( ock-pit to his 
palace of Whitehall, cocking was called the ” roval diversion,” 
and the Stuarts, particularly James I and Charles II , were 
among its most enthusiastic devotees, their example being 
followed by the gentry down to the r9th century Gervase 
Maikham in his Pleasures of Princes (1614) wrote “Of the 
Choyce, Ordring, Breeding and Dyeting of the fighting- Cocke 
for Battell,” his quaint directions being of the most explicit 
nature When a cock is to be trained for the pit he must be fed 
“ three or foure daies only with old Maunchet (fine white bread) 
and spring water ” He is then set to spar with another cock, 
“ putting a pavre of hots upon each of their hceles, which Hots 
are soft, bumbasted roules of Leather, covenng their spurs, so 
that they cannot hurt each other Ix;t them fight and buffet 
one another a good space ” \fter exercise the bird must be put 
into a basket, covered with ha> and set near the fire “ 1 hen let 
him sweate, for the nature of this scowring is to bring away his 
grease, and to breed breath, and strength ” If not killed m the 
%ht, “ the first thing you doe, you shall search his wounds, and 
as many as vou can find you shall with your mouth suckc the 
blood out of them, then w ish them with warm salt water, 
give him a roule or two, and so stove him up as hot as you can ” 
Cocking-mains usually consisted of fights between an agreed 
number of pairs of birds, the majority of victories deciding the 
mam , but there were two other varieties that aroused the 
particular ire of moralists These were the “ battle royal,” m 
which a number of birds were “ set,” t e plated in the pit, at the 
same time, and allowed to remain until all but one, the victor, 
were killed or disabled , and the “ Welsh main,” in which eight 
pairs were matched, the eight victors being again paired, then 
four, and finally the last surviving pair Among London cock- 
pits were those at Westminster, in Drury Lane, Jewin Street 
and Birdcage Walk (depicted by Hogarth) Over the royal pit 
at Whitehall presided the king’s cockmastef The pits were 
circular m shape with a matted stage about 20 ft in diameter 
and surrounded by a barrier to keep the birds from falling off 
Upon this bamer the first row of the audience leaned Hardly a 
town in the kingdom was without its cockpit, which offered the 
sporting classes opportunities for betting not as yet sufficiently 
supplied by horse-racing With the growth of the latter sport 
and the increased facilities for reaching the racing centres, 
cocking gradually declined, especially after parliament passed 


laws against it, so that gentlemen risked arrest by attending a 
main 

Among the best-known devotees of the sport was a Colonel 
Mordaunt, who, about 1780, took a number of the best English 
game-cocks to India There he found the sport in high favour 
with the native rulers and his birds were beaten Perhaps the 
most famous mam in England took place at Lincoln m 18^0 
between the birds of Joseph Gilliver, the most celebrated breeder, 
or “ feeder,” of his dav, and those of the earl of Derby The 
conditions called for seven birds a side, and the stakes were 
5000 guineas the main and 1000 guineas each match The mam 
was won by Gilliver by five matches to two His grandson was 
also a breeder, and the blood of his cocks still runs m the best 
breeds of Great Britain and America Another famous breeder 
was Dr Bellyse of Audlem, the principal figure m the great 
mains fought at Chester during race-week at the beginning of the 
19th century His favourite breed was the white pile, and 
“ Cheshire piles ” are still much- fancied birds Others were 
Insh brown-reds, I^ncashire black-reds and Staffordshire duns 

In Wales, as well as some parts of England, cockmg-mains took 
place regularly in churchyards, and m many instances even 
inside the churches themselves Sundays, wakes and church 
festivals were favourite occasions for them The habit of holding 
mams m schools was common from the 12th to about the middle 
of the 19th century When cocking was at its height, the pupils 
of many schools were made a special allowance for purchasing 
fighting-cocks, and parents were expected to contnbute to the 
expenses of the annual mam on Shrove Tuesday, this money 
being called “ cotkpence ” Cock-fighting was prohibited by law 
m Great Britain m 1849 

Cocking was early introduced into America, though it was 
always frowned upon m New England borne of the older states, 
as Massachusetts, forbade it by p issmg laws against cruelty as 
early as 1836, and it is now expressly prohibited m Canad 1 and 
m most states of the Union, or is repressed by general laws foi 
the prevention of cruelty to animals 

Cocks are fought at an age of from one to two ) ears “ Heel- 
ing,” or the proper fasti ning of the spurs, and “ cutting out,” 
trimming the wings at a slope, and cutting the tail down by one 
third of Its length ami shortening the hackle and rump feathers, 
are arts acquired by experience The comb is cut down close, 
so as to offer the least possible mark for the hostile bird’s bill 
The cock is then provided with either “ short heels, ’ spurs li m 
01 less m length, or with “ long heels,” from 2 to 2 J m in length 
T he training of a cock for the pit lasts from ten days to a month 
or more, during which time the bird is subjected to a rigid diet 
and exercise in running and sparring The birds may not be 
touched aftir being set down m the pit, unUss to extricate 
them from the matting Whenever a bird refusts to fight longer 
he is set breast to breast with his adversary in the middle of the 
pit, and if he then still refuses to fight he is regarded as defeated 
Among the favounte breeds may be mentioned the “ Irish 
gilders,” “Insh Grays,” “ Shawlnecks,” “Gordons,” “Fslm 
Rtd-Quills,” “ Baltimore Topknots,” “ Dominiques,” “ War- 
horses ” and “ Claibomes ” 

C ock-fightiriK possesses an cxttnsi\c litciature of its own See 
Gervase Markham Pleasures of Prtnees (London, 1614) Blain, 
Rural Spurts (London 185s) , Game Cocks and Cock Fighting 
Outing vol 30 , " Modest Commendation of Cock Fighting ' 

Blackwood’s Magazine vol 22 " Cock Fighting m Schools ’ 

Chambers' Magazine, vol 65 

COCK LANE GHOST, a supposed apparition, the vagaries 
of which attracted extraordinary public attention in London 
during 1762 At a house m Cock lane, Smitbfield, tenanted 
by one Parsons, knockings and other noises were said to occur 
at night varied by the appearance of a luminous figure, alleged 
to be the ghost of a Mrs Kent who had died m the house some 
two years before A thorough investigation revealed that 
Parsons’ daughter, a child of eleven, was the source of the 
disturbance The object of the Parsons family seems to have 
been to accuse the husband of the deceased woman of murdering 
her, with a view to blackmail Parsons was prosecuted and 
condemned to the pillory Among the crowds who visited the 
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house was Dr Johnson, who was m consequence made the 
object of a scurrilous attack by the poet Charles Churchill m 
“ The Ghost ” 

See A Lang, Cock Lane and Common Seme (1894) 

COCKLE, SIR JAMES (1819-1895), English lawyer and 
mathematician, was born on the 14th of Januarj 1819 He was 
the second son of James Cockle, a surgeon, of Great Oakky, 
Essex Educated at Charterhouse and Trinity College, t im- 
bridge, he entered the Middle Temple m 1838, practising as a 
special pleader m 1845 being called m 1846 Joining the 
midland circuit he acquired a good practice, and on the recom- 
mendation of Chief Justice Sir William Erie he was appointed 
chief justice of Queensland in 1863 lie received the honour 
of knighthood in 1869, retired from the bench, and returned 
to England in 1879 

Cockle IS more remembered for his mathematical and scicntihc 
investigations than as a lawyer Like many ymung mathe- 
maticians he attacked the problem of resolving the higher 
algebraic equations, notwithstanding Abel s proof that a solution 
by radicles was impossible In this field Cockle achieved some 
notable results, amongst which is his reproduction of Sir William 
R Hamilton’s modification of Abel s theorem Algebraic forms 
were a favourite object of his studies, and he discovered and 
developed the theory of criticoids, or differential invariants , he 
also m<ide contributions to the theory of differential equations 
He displayed a keen interest in scientific societies From 1863 
to 1879 he was president of the Queensland Philosophical Society 
(now incorporated in the Royal Society of Queensland) , on his 
return to England he became associated with the London 
Mathematical Society, of which he was president from 1886 
to 1888, and the Royal Astronomical Society, serving as a 
member of the council from i883 to 1892 He died in London 
on the 27th of January 1895 

\ volume containing his scicnlilic and mathematical researches 
made during the years 1864-1877 was p-tstntid to the British 
Museum in 1807 hy hts widow Si< the ohitii iry notice by the 
Rtv R Harley m Proc Jiov vol 59 

COCKLE, m zoology, a mollusc (Cardium) of the class I^amclli- 
branchia (<7 w ) A very large number of species of Cardtum have 
been distinguished by conchologists Besides the common 
species Cardtum edule, two others occur m Britain, but are not 
sufficiently common to be of commercial imfiortance One of 
these IS C echiuaUtm, which is larger than the common species, 
reaching 3 in in diameter, and ciistinguished by the presence 
of spines along the ribs of the shell I he other is C norvegteum, 
which is also somewhat larger than C edule, is longer dorso- 
ventrally than broad, and is only faintly ribbed 

The two valves of the shell of the common cockle are similar 
to each other, and somewhat circular m outline The beak or 
umbo of each valve is prominent and rounded, and a number of 
sharp ridges and furrows radiate from the apex to the free edge 
of the shell, which is crenated The ligament is external, and the 
hinge carries cardinal teeth m each valve The interior of the 
shell is remarkable for the absence of pearly lustre on its interior 
surface The colour externally is reddish or yellow'ish The 
pallial line, which is the line of attachment of the mantle parallel 
to the edge of the shell, is not indented by a sinus at the posterior 
end In the entire animal the posterior end projects slightly 
more than the anterior from the region of the umbones 

The animal possesses two nearly equal adductor muscles 
The edges of the mantle are united postenorly except at the anal 
and branchial apertures, which aie placed at the ends of two 
very short siphons or tubular prolongations of the mantle , the 
siphons bear a number of short tentacles, and many of these are 
furnished with eye-spots The foot is very large and powerful , 
it can be protruded from the anterior aperture between the mantle 
edges, and its outer part is bent sharply forward* and terminates 
m a point By means of this muscular foot the cockle burrows 
rapidly in the muddy sand of the sea-shore, and it can also when 
it is not buried perform considerable leaps by suddenly bending 
the foot The foot has a byssus gland on its posterior surface 

On either side of the body between the mantle and the foot 
are two flat gills each composed of two lamellae Cardtum 
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belongs to the order of Lamcllibranchia in which the gills present 
the maximum of complexity, the original vertical filaments of 
which they xre composed being united by interfilamentar and 
mterlamellar junctions In other respects the anatomy of the 
cockle presents no important differences from that of a tvpical 
I amelhbranch The sexes an distinct, and the generative 
opening is on the side of the b )dv ibovc the edge of the inner 
lamella of the inner gill I he epers arc minute, and pass out 
into the sea-water through the dorsal or exhalent siphon The 
breeding season is April, May and June The larva for a time 
swims freelv in the sea-water, having a circlet of cilia round the 
body in front of the mouth, forming the velum The shell is 
developed on the dorsal surface I'lehmd the v elum the fexjt on the 
opposite or ventral surface behind the mouth After a few daj^s, 
when the mantle bearing the shell valves h is dev eloped so much 
as to enclose the whole bod> , the voung cockle sinks to the bottom 
and commences to follow the habits of the adult The usual 
size of the cockle in its shell is from i to 2 in m breadth 

The common cockle is regularly used as food by the poorer 
classes It occurs in abundance on sand) shores in all estuaries 
At the mouth of the Thames the gathering of cockles forms a 
considerable industiv, cspcciall) at Leigh On the coast of 
Lancashire also the fishery if it mav be so called, is of consider- 
able importance The cockles arc gathered by the simple process 
of raking them from the sand, and they are usuall> boiled and 
extracted from their shells before being sent to market 1 he 
cockle is l.ahle to the same suspicion as the ovstcrof convevir"^ 
the cont imin ition of typhoid fever where the shores are pol- 
luted, but as It IS Ivoilecl before being eaten it is probabl> less 
dangerous (J T C ) 

COCKNEY, a colloquial name applied to Londoners gcnerall), 
but more properly confined to those born in London or more 
strictly still to those bom within the sound of the bells of St 
Mary-le-Bow church Ihe origin of the word has been the 
subject of many guesses, from that in John Mmslieu s lexicon 
Ductor tn htiguas which gives the tale of the town-bred 

child who, on hearing a horse neigh, asked whether a “ cock 
neighed ” too, to the confusion of the word with the name of the 
Utopia, the land of Cockaigne (q v ) The historical examination 
of the various uses of “ Cocknev , ’ by Sir James Murray (see 
Academy, loth of M av 1890, and the A eiv hngltsh DtcUonary, s v ) 
clearly shows the true derivation The earliest f imi of the wore! 
IS cokevay or cokeiiey, t e the ey or egg, and eoken genitiv c plural 
of “ cork ” “ cocks’ eggs ” being the name giv en to the small 
and malformed eggs sometimes laid bv voung hens, known m 
German as Hahneneur An early quotation, m 1 angland <> Pten 
Plowman, A \n 272 gives the combination of 'cokenejes 
and bacon to make a “ collop, ’ or dish of eggs and bacon Hie 
word then applied to a child overlong nursed by its mother 
hem e to a simpleton or milksop I bus in Chaucer, Reet'e s Tale 
the word is used w ith c/cj/, » e a fool Hie partuul ir ippliration 
of the name as a term of contempt given bv countrv folk to 
town-bred people, with their dandified airs and ignorance of 
country wavs and countr> objects, is easy Thus Robert 
Whittington or Whitinton {fl 1520), speaks of the “ coknev s ’ in 
such “ great cv tecs as Lorulon, \ork, Perusv ’ (Pcrugii), show- 
ing the general use of the word It was not till the beginning 
of the 17th century that “ cocknev appears to be confined to 
the inhabitants of London 

The so-called “ Cockney ” accent or pronunciation has varied 
in type In the first part of the 19th centun, it was chiefly 
characterized bv the substitution of a v for a zc or v ice versa 
This has almost entirely disappeared, and the chief consonantal 
variation which exists is perhaps the change of th to / or », as in 
“ fing ” for thing, or “ favver for father This and the v ow el- 
sound change from ou to ah, as m “ abaht for ‘ about, are 
only heard among the uneducated classes, and, together with 
other charactenstic pronunciations, phrases and words, have 
been well illustrated m the so-called “ coster songs of Albert 
Chevalier The most marked and widelv -prevalent change of 
\owel sound is that of et for at, so that ‘ daily ” becomes ‘ dyly ” 
and “ may ” becomes “ my ” This is sometimes so marked 
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that It almost amounts to incapacity to distinguish the vowels 
a and t, and is almost universal in large classes of the population 
of London The name of the “ Cockney School of Poetry ” was 
applied m 1817 to the literary circle of which Leigh Hunt was 
the principal representative, though Keats also was aimed at 
Ihe articles m Blackwood's Magazine, in which the name ap- 
peared, have generally, but probably wrongly, been attributed to 
John Gibson Lockhart 

COCK-OF-THE-ROCK, the familiar name of the birds of the 
genus Rupicola (subfamily Rupicolinat) of the Cotmgas (allied 
to the Manakins, qv), found in the Amazon valley They 
are about the si/e of a pigeon, with orange-coloured plumage, 
a pronounced crest, and orange -red flesh, and build their 
nests on rock The skins and feathers are highly valued for 
decoration 

COCKPIT, the term originally for an enclosed place m which 
the sport of cock-fighting {q v ) was carried on On the site of 
an old cockpit opposite Whitehall m London was a block of 
buildings used from the 17th century as oflices by the treasury 
and the privy council, for which the old name survived till the 
early 19th century Ihe name was given also to a theatre in 
London, built m the early part of the 17 th century on the site 
of Drury Lane theatre As the phee where the wounded in 
battle were tended, or where the junior offiters consorted, the 
term was also formerly applied to a cabin used for these purposes 
on the lower deck of a man-of-war 
COCKROACH^ (Blathdae), a family of orthopterous insects, 
distinguished by their flattened bodies, long thread-like antennae, 
and shining leathery integuments Cockroaches are nocturnal 
creatures, secreting themselves in chinks and crevices about 
houses, issuing from their retreats when the lights are extin- 
guished, and moving about with extraordinary rapidity in 
search of food They are voracious and omnivorous, devouring, 
or at least damaging, whatever comes in their way, for all the 
species emit a disagreeable odour, which they communicate to 
whatever article of food or clothing they may touch 

Ihe common cockroach (S/i/c/>yga ortenialts) is not indigenous 
to Europe, but is believed to have been introduced from the 
Levant in the cargoes of trading vessels The wings in the male 
are shorter than the body , in the female they are rudimentary 
Ihe eggs, which are 16 m number, are deposited in a leathery 
capsule fixed by a gum-like substance to the abdomen of the 
female, and thus carried about till the young are ready to escape, 
when the capsule becomes softened by the emission of a fluid 
substance Ihe larvae are perfectly white at first and wingless, 
although m other respects not unlike their parents, but they are 
not mature insects until after tne sixth casting of the skin 
Ihe American (ockroach {Penplaneta amertcana) is larger 
than the former, and is not uncommon in European seaports 
trading with America, being conveyed in cargoes of gram and 
other food produce It is very abundant m the Zoological 
Gardens in London, where it occurs in conjunction with a much 
smaller imported species Phyllodromta germanica, whuh may 
also be seen in some of the cheaper restaurants 

In both of these species the females, as well as the males, 
are winged 

In addition to these noxious and obtrusive forms, England 
has a few indigenous species belonging to the genus EUobia, 
which live under stones or fallen trees in fields ancl woods 1 he 
largest known species is the drummer of the West Indies {Blabera 
gtgantea), so called from the tapping noise it makes on wood, 
sufficient, when joined m by several individuals, as usually 
happens, to break the slumbers of a household It is about 
2 in long, with wings 3 in in expanse, and forms one of the 
most noisome and injurious of insect pests Wingless females 
of many tropical species present a close superficial resem- 
blance to woodlice , and one interesting apterous form known 
as Psendflglomens, from the East Indies, is able to roll up like 
a millipecic 

Ihe best mode of destroying cockroaches is, when the fire and 
' The word is a corruption of Sp cucaracha In America it is 
commonlv ibbreviated to roach ’ 


lights are extinguished at night, to lay some treacle on a piece 
of wood afloat on a broad basin of water This proves a tempta- 
tion to the vermin too great to be resisted The chinks and holes 
from which they issue should also be filled up with unslaked 
lime, or painted with a mixture of borax and heated turpentine 

See generally Miall and Denny, The Structure and Life History of 
the Cockroach (1887), G H Carpenter, Insects their Structure and 
Life (iSgg) , Charles lister Marlatt, Household Insects (U S Depart- 
ment of Agriculture, revised edition, 1902) , Leland Ossian Howard, 
The Insect Book (1902) 

COCK*S-COMB, in botany, a cultivated form of Celosta ensiaia 
(natural order Amarantaceae), in which the inflorescence is 
monstrous, forming a flat “ fasciated ” axis bearing numerous 
small flowers The plant is a low-growing herbaceous annual, 
bearing a large, comb-like, dark red, scarlet or purplish mass of 
flowers Seeds are sown in Match or April m pans of rich, wcll- 
diamed sandy soil, which are placed m a hot-btd at 65° to 70" 
m a moist atmosphere The seedlings require plenty of light, 
and when large enough to handle are potted off and placed close 
to the glass m a frame under similar conditions When the heads 
show they are shifted into 5-m pots, which are plunged to 
their rims m ashes or coco-nut fibre refuse, in a hot-bed, as before, 
close to the glass , they are sparingly watered and more air 
admitted The soil recommended is a half-rich sandy loam and 
half-rotten cow and stable manure mixed with a dash of silver 
sand The other species of Celosta cultivated are C pyramtdabs, 
with a pyramidal inflorescence, varying in colour m the great 
number of varieties, and C argentea, with a dense white in- 
florescence They require a similar cultural treatment to that 
given for C enstata 

COCKTON, HENRY (1807-1853), English humorous novelist, 
was born in London on the 7th of December 1807 He pubhshetl 
a number of volumes, but is best known as the author of Valentine 
Vox, the V entnloqmst eenCt Sylvester Sound, ihe Somnatnbu- 

hst (1844) He died at Bury St Edmunds on the 26th of June 

1853 

COCKX (or Cock), HIERONYMUS [JeromfJ (1510-1570), 
Flemish painter and engraver, was bom at Antwerp, and in 
1545 was admitted to the Gild of St Luke as ajiamter It is as 
an engraver, however, that he is famous, a number of portraits 
and subject-pictures by him, and reproductions of Idemish 
m xsters, being well known His brother Matthys (1505-1552) 
was also a painter 

COCOA, ^ more properly Cacao, a valuable dietary substance 
yielded by the seeds of several small trees belonging to the genus 
Theobrorna, of the natural order Sten uliaccae 1 he whole genus, 
which comprises twelve species, belongs to the tropical parts of 
the American continent , and although the cocoa of commerce 
is probably the produce of more than one species, by far the 
greatest and most valuable portion is obtained from Theobrorna 
Cacao The generic name is derived from (god) and 
(food), and was bestowed by I innacus as an indication of the 
high appreciation m which he held the beverage prepared from 
the seeds, which he considered to be a food fit for the gods 
The common cacao tree is of low stature, seldom exceeding 
25 ft in height, but it is taller in its native forests than it is m 
cultivated plantations The leaves are large, smooth, and glossy, 
elliptic-oblong and tapering in form, growing principally at the 
ends of branches, but sometimes springing directly from the 
mam trunk The flowers are small, and occur in numerous 
clusters on the mam branches and the trunk, a very marked 
peculiarity which gives the matured fruit the appearance of being 
artificially attached to the tree Generali v only a single fruit is 
matured from each cluster of flowers When ripe the fruit or 
“ pod ” is elliptical-ovoid m form, from 7 to lo in in length 
and from 3 to 4i in in diameter It has a hard, thick, leathery 
rind of a rich purplish -yellow colour, externally rough and marked 
with ten very distinct longitudinal ribs or elevations The 
* As a matter of nomenclature it is unfortunate that the corrupt 
form " cocoa ’’ from a confusion with the coco nut [q v ) has become 
stereotyped 'V^en introduced early m the i8th century it was as a 
trisyllable co co a a mispronunciation of cacao or cacoa the Spanish 
adaptation from the Mexican cacauatl 
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interior of the fruit has five cells, in each of which is a row of 
from 5 to 12 seeds embedded in a soft delicately pink acid pulp. 
Each fruit thus contains from 20 to 50 or more seeds, which 
constitute the raw cacao or “ cacao beans ” of commerce. 

The tree appears to have been originally a native of the coast 
lands of the Gulf of Mexico and tropical South America as far 

south as the basin of 
the Amazon ; but it 
can be cultivated in 
suitable situations 
within the 25th par 
allels of latitude. It 
flourishes best within 
the 15th parallels, at 
elevations ranging 
from near the sea- 
level up to about 2000 
ft. in height, Tt is now 
cultivated in Mexico, 
Honduras, Guate- 
mala, Nicaragua, 
Brazil, Peru, Ecuador, 
New Granada, Venez- 
uela, .Surinam, Gu iana, 
and in many of the 
West Indian islands, 
particularly in Trini- 
dad, San Domingo, 
Grenada, Cuba, Porto 
Rico and Jamaica. 
Away from America 
it has been introduced, 
and is cultivated on a large scale in West Africa, Ceylon and 
the Dutch East Indies. 

History. — The value of cacao was appreciated in its native 
country before the discovery of America by Europeans. The 
Spaniards found in use in Mexico a beverage known by the Aztec 
name of chocolath, from chneo (cacao) and lath (water). W. H. 
Prescott records that the emperor Montezuma of Mexico was 
“ exceedingly fond of it ... no less than 50 jars or pitchers 
being prepared for his own daily consumption ; 2000 more were 
allowed for that of his household.” Bags of cacao containing a 
specified number of beans were also a recognized form of currency 
in the country. The product was early introduced into Spain, 
and thence to other parts of Europe. The Public Advertiser 
(I.ondon) of June 16, 1657, contains an announcement that 
” In Ihshopgate St., in Queen's Head Alley, at a Frenchman’s 
house, is an excellent West India drink, called chocolate, to be 
sold, where you may have it ready at any time, and also unmade 
at reasonable rates.” Chocolate w'as a very fashionable beverage 
in the early part of the i8th century. 

Cultivated Varieties. — Numerous varieties of the cacao, i.e. of 
Theobronta Cacao, are recognized in cultivation. According to 
Dr P. Preuss, who has travelled extensively in the cacao pro- 
ducing countries of the world studying this crop, it is impossible 
to embody in a single table the characteristics of the world’s 
varieties. A separate classification is needed for almost each 
country. In 1882 the Trinidad forms were classified by Sir D. 
Morris. This table was later revised by Mr J. H. Hart, and more 
recently Mr R. H. Lock studied the' Ceylon varieties. As the 
Ceylon cacaos were obtained mainly from Trinidad, and as Mr 
Lock’s results agree substantially with those of Sir D. Morris, they 
serve to illustrate the distinguishing characteristics of the Wes't 
Indian and Ceylon forms. The main divisions are as follows : — 

1. Crio//o.— Pods relatively thin-walled and soft, rough, pointed 
at apex. The seeds or beans are plump and of tiale colour Tlic 
ripe pods may bo either red (Colorado) or yellow (amarillo). 

2. Forastero. Pods relatively thick-wallcd and hard. The seeds 
vary in colour from pale to deep purple. Various varieties are 
recognized, such as cundeamor, amelonado. liso, calabacillo, differing 
in shape, colour and character of l>eans, &c., and of each of those again 
there may be a Colorado and amarillo sub-variety. Of special 
interest is calabacillo, a variety with a smooth, .small pod, and deep 


purple beans. It is considered by some to be sufficiently distinct 
to form a third type equivalent to criollo or forastero. Others again 
would raise amelonado to the rank of a distinct type. Of the above 
calabacillo is the hardiest and yieUks the least valuable beans ; 
criollo i.s the most delicate and yields beans of the highest value, 
whilst forastero is intermediate in both respects. In general pale 
coloured beans are less bitter and more valuable than purple beans. 
Both, however, may occur in the same pod. 

Alligator, or lagarto cacao, is the common name of a variety 
cultivated in Nicaragua, Guatemala, &c. Its pods are distinctly 
five-angled and beset with irregular, warty protuberances. .Some 
regard it as a distinct species, T. pentagona, but others only 
as a variety of T. Cacao. Its produce is of high value, 

T. bicolor, indigenous to Central America, is another species 
of some interest. It bears small, hard woody pods about 6 in. 
long and 3 in, in diameter, with curious surface markings. The 
beans possess a fetid odour and a bitter flavour and are known 
as “ tiger cacao.” It is not likely to become of great commercial 
importance, although consumed locally where found. “ Cacao 
bianco ” and “ pataste ” are other names for this species. 

Cultivation and Preparation. — C.acao requires for its successful 
cultivation a deep, well-watered and yet well -drained soil, 
shelter from strong winds, and a thoroughly tropical climate, 
with a mean annual temperature of about 80° F., a rainfall 
of from 50 to 100 or more in., and freedom from long droughts. 
Young plants are grown from seed, which may either be sown 
directly in the positions the future trees are to occupy, varying 
according to local circumstances from 6 to 25 ft. apart in all 
directions, or raised in nurseries and transplanted later. The 
latter course is desirable when it is necessary to water and other- 
wise tend the seedlings. However raised, the young plants 
reejuire to be shaded, and this is usually done by planting bananas, 
cassava or other useful crops between the rows of cacao. In some 
countries, but not in all, permanent shade trees are planted 
amongst the cacao. Various leguminous trees are commonly 
u.scd, e.g. the coral tree {Erythrina spp.) sometimes known as 
bois immortel and madre del cacao or mother of cocoa, Albizzia 
Lebbek, Pithecolobium Saman, &c. The various rubber trees 
have been employed with success. Wind belts are also necessary 
in exposed situations. 

Cacao comes into bearing when about five years old, the small 
pink flowers and the succeeding large pods being borne directly 
on the trunk and main branches. The pods are carefully picked 
when ripe, broken open, and the slimy mass of contained seeds 
and their enveloping mucilaginous pulp extracted. The “ beans ” 
are next fermented or “ sweated,” often in special houses con- 
structed for the purpose, or by placing them in heaps and 
covering with leaves or earth, or in baskets, barrels, &c., lined 
with banana leaves. During fermentation the beans should be 
stirred once daily or oftener. The time of fermentation varies 
from one to tw'elve or even more days. Pale-coloured beans 
usually require less time than the deep purple and bitter kinds. 
The method adopted also considerably modifies the time required. 
The process of fermenting destroys the mucilage ; the seeds 
lose to some degree their bitter flavour and their colour also 
changes : the pale criollo seeds, for example, developing a 
cinnamon-brown colour. The “fracture” of the beans also 
characteristically alters. Fermentation is not universally 
practised ; the purple colour and bitter taste of unfermented 
cacao being wanted in some markets. 

After the fermentation is completed the beans may or may 
not be washed, opinion as to the desirability of this process 
varying in different countries. In any case, however, they have 
to be dried and cured. When climatic conditions are favourable 
this is commonly done by spreading the beans in thin layers on 
barbecues, or stone drying floors, or otherwise exposing them 
to the sun. Sliding roofs or other means of rapidly affording 
shelter are desirable in case of showers, excessive heat, and also 
for protection at night. Artificial drying is now often resorted 
to and various patterns of drying houses are in use. 

The appearance of the beans may often be improved by 
“ claying,” a very slight coating of red earth or clay being added. 
Polishing the beans also gives them a brighter appearance, 
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removes mildew, and remnants of dried mucilage, &c This may 
be done by “ dancing the cacao,” t e treading a heap with the 
bare feet, or by the use of special polishing machines The cacao 
IS now ready for shipment, and is usually packed m bags Ham- 
burg IS the chief port in the world for cacao Until quite recently, 
however, this position was held by Havre, which is now second 
m Europe New York imports about the same amount as Havre 
London follows next in importance 
Cacao- producing Countries — In the following table the pro- 
duction in tons (of 1000 kilos = 2205 lb) of the principal 
prodiKing countries, arranged under continents, is given for 1905 
and 1901 During this period the total world’s production 
has increased bv about 40 %, as indicated m the summary below 
Study of the table will show where the increase has taken place, 
but attention is directed especially to the rapid development 


in West Africa 



^ met tea 

1905 (tons) 

1901 (tons) 

Ecuador 

21 128 

22 89O 

Brazil 

21 001 

18 324 

frimdad 

20 018 

n 043 

San Domingo 

12 785 

6 850 

Venezuela 

11 700 

7 800 

Grenada 

5 45 ^> 

4 S65 

Culia and Porto Kr 0 

3 000 

* 75 <> 

Haiti 

2 343 

I 050 

Sunnam 

I 6 i 2 

3 1O3 

Jamaica 

I 484 

1 35 « 

1 r( nch West Indies 

I 200 

825 

St Luci i 

700 

7 f ’5 

Dominica 

307 


Total \mcnca 

103 114 

82 541 

4frua 

1905 (tons) 

1901 (tons) 

San rhom6 

25 379 

16 983 

Gold Coast and Lagos 

5 600 

907 

C amcroons 

1,185 

528 

( ongo Free State 

105 


lot il Africa 

32 425 

18 508 

iua 

1905 (tons) 

1901 (tons) 

C e\lon 

3543 

2O97 

Dutch E ist Indie-. 

1492 

1277 

Potil ^sia 

5035 

3974 

Other countrus 

800 

700 

H arid ? ProducUon 



1905 (tons) 

jgor (tons) 

Tropical America and West Indies 

103 114 

82 541 

West Africa 

32 425 

18 508 

\sia 

5035 

3 974 

Other countries 

800 

700 

rot d 

374 

105 723 

Composition — The relative weights 

of the various parts of 

a whole cacao pod are given thus by Prof J B 

Harrison for 

British Ciiiiana specimens — 

Calabacillo 

Forastero 

Husk 

80 59 

89 87 

Pulp 

7 61 

4 23 

( uticlcs of the beans 

I 77 

0 50 

Kt incls of the beans 

10 03 

5 40 


too 00 

100 00 


The husk is composed mainly of water and cellulose woody tissue, 
with their usual mineral constituents, and has a low manunal 
\alue The pulp contains sugars which become converted into 
alcohol durmg fermentation Fibrous elements and water 
compose about six-tenths of the cuticles, which also contain 
approximately albuminoids (6 %), alkaloids (2 %), fat (2 %), 
sugars (6 %), starch (7 %), colouring matter (4 %), tartaric 
acid (3 %) and small quantities of various mineral con- 
stituents The average composition of the kernels, according 
to Payen, is — 


Fat (cacao butter) 

Starch 

\lbuminoKh 

Water 

Cellulose 

Mineral matter 

Theobromine 

Colouring matter (cacao red) 


Per cent 

50 

xo 

20 

12 

2 

4 

2 

tiace 


100 00 


Manufacture of Cocoa and Chocolate — The beans are cleaned 
and sorted to remove foreign bodies of all kinds and also graded 
into sizes to secure uniformity in roasting The latter process 
is carried out in rotatmg iron drums in which the beans are heated 
to a temperature of about 260*^ to 280® F , and results in develop- 
ing the aroma, partially converting the starch into dextrin, and 
eliminating bitter constituents The beans also dry and their 
shells become crisp In the next process the beans are gently 
crushed and winnowed, whereby the light shells are removed, 
and after removal by sifting of the “ germs ” the beans are left 
m the form of the irregular cocoa-nibs occasionally seen in shops 
Cocoa-nibs may be infused with water and drunk, but for most 
people the beverage is too rich, containing the whole of the cac xo- 
fat or cacao-butter Ihis fat is extracted from the carefully 
ground nibs by employing great hydraulic pressure m heated 
presses fhe fat exudes and solidifies When fresh it is yellowish- 
white, but becomes quite white on keeping It is very valuable 
for pharmaceutical purposes and is a constituent of many 
pomades With cart it can be kept for a long time without 
going rancid 

After the extraction of the fat the resulting mass is ground 
to a fine powder when it is ready for use m the ordinary way 
Many preparations on the market are of course not pure tocoa 
but contain admixtures of various starchy and other bodies 

The shells of the beans separated by the winnowing process 
contain theobromine, and their infusion with water is sometimes 
used as a substitute for coffee, under the name “ miserabile ’ 
More recently they have been put to good account as a cattle food 

In the preparation of chocolate the preliminary processes 
of cleaning, sorting, roasting and icmoving the shells, and 
grinding the mbs, art followed as for cocoa The fat, how e\ er, 
IS not extracted, but sugar, and sometimes other materials also, 
are added to the ground pasty mass, together with suitable 
flavouring materials, as for example vanilla The greatest care is 
taken in the process and elaborate grinding and mixing machinery 
employed The final result is a serai-liquid mass which is 
moulded into the familiar tablets or other forms m which choco- 


late comes on the market 

Cocoa as a beverage has a similar action to tea and coffee, 
inasmuch as the physiological properties of all three are due to 
the alkaloids and volatile oils they contain lea and coffee 
both contain the alkaloid caffeine, whilst cocoa contains theo- 
bromine In tea and coffee, however, we only drink an infusion 
of the leaves or seeds, whilst in cocoa the whole material is taken 
in a state of very fine suspension, and as the preceding analy us 
indicates, the cocoa bean, even with the fat extracted, is of high 
nutritive value 

Cacao-consuming Countries — The principal cacao-consuming 
countries are indicated below, which gives the imports into the 
countries named for 190 s These figures, as also those on 
production, are taken from Der Gordian 

Tons (1000 kilos) 



Carry forward 


147 132 
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Ion:. (1000 kilos ) 


Brought forward 

147.13-2 

Italy 

071 

Sweden 

900 

Canada 

700 

Australia 

600 

Norway Portugal and Finland 

692 

Total 

J 50 995 


Dunng recent years the use of cocoa has increased rapidly 
in some countries The following table gives the increase per 
cent in consumption m 1905 over that in 1901 for the five chief 


consumers — 

Pc r cent 

United States 

70 

C.c rinany 

01 

Er ince 

21 

United Kingdom 

II 

Holland 

34 


(\ B R , W G F) 


COCO DE MER, or Double Coco-nut, a palm, Lodoicea 
Sechellanim, which is a native of the Seychelles Islands The 
flowers are borne in enormous fleshy spadices, the male and 
female on distinct plants The fruits, which are among the 
largest known, take ten years to ripen , they have a fleshy and 
fibrous envelope surrounding a hard nut-like portion which is 
generally two-lobed, suggesting a large double coco-nut The 
contents of the nut are edible as m tne coco-nut ITie empty 
fruits (after germination of the seed) are found floating in the 
Indian Ocean, and were known long before the palm was 
discovered, giving rise to various stones as to the ir origin 

COCOMA, or CucAMAS, a tribe of South American Indians 
living on the Maranon and lower Huallaga rivers, Peru In 1681, 
at the time of the Jesuit missionaries’ first visit, they had the 
custom of eating their dead and grinding the bones to a powder, 
which was mixed with a fermented liquor and diunk When ex- 
postulated with by the Jesuits lhc> said “ it was better to Ijie 
inside a friend than to be swallowed up by the cold earth ’ 
I hey are a prov ident, hard-working peoole, partly Christiani/cd, 
and Ixilder than most of the civilized IndiCuxS ihcir languages 
show aflinity to the Tupi-Guarani stock 
COCO-NUT 1 PALM {Cocos nucifera), a very beautiful and loftv 
palm-tree, growing to a height of from 60 to 100 ft , with a 
cylindrical stem which attains a thickness of 2 ft The tree 
terminates in a crown of graceful waving pinnate leaves The 
leaf, which may attain to 20 ft ir length, consists of a strong 
mid-nb, whence numerous long acute leiflets spring, gning the 
whole the appearance of a gigantic feather The flowcis arc 
arranged in branching spikes 5 or 6 ft long, enclosed in a tough 
spathe, and the fruits mature m bunches of from 10 to 20 The 
fruits when mature are oblong, and triangular m cross section, 
measuring from 12 to 18 in in length and 6 to 8 in in diameter 
I he fruit consists of a thick external husk or rind of a fibrous 
structure, within which is the ordinary coco-nut of commerce 
The nut has a very hard, woody shell, enclosing the nucleus or 
kernel, the true seed, within which again is a milk> liquid called 
coco-nut milk The palm is so widely disseminated throughout 
tropical countries that it is impossible to distinguish its original 
habitat It flourishes with equal vigour on the coast of the 
hast Indies, throughout the tropicrJ islands of the Pacific, and m 
the West Indies and tropical America It, however, attains its 
greatest luxuriance and vigour on the sea shore, and it is most 
at home in the innumerable small islands of the Pacific seas, 
of the vegetation of which it is eminently charactenstie Its 
wide distribution, and its existence in even the smallest coral 
islets of the Pacific, are due to the character of the fruit, which is 
eminently adipted for distribution by sea The fibrous husk 
renders the fruit light and the leathery skin prevents water- 
logging The seed will germinate readily on the sea-shore, the 
seedling growing out thiough the soft germ-pore on the upper 
1 Tne spelling “ cocoa nut which introduces a confusion with 
cocoa (q V) or cacao 1 i corruption of the original Portuguese form, 
dating from (an<l largely due to) Johnson s Dictionary The spelling 
'• coker nut,’ mtroduced to avoid the same ambiguity is common 
m England 


end of the hard nut The fruits dropping into the sea from tree 
growing on any shores would be carried by tides and current' 
to be cast up and to vegetate on distant coasts 

The coco-nut palm, being the most useful of its entire tnbt 
to the natives of the r^ions m which it grows, and furmshin|2 
many valuable and important commercial products, is the subject 
of careful cultivation in many countries On the Malabar and 
G)romandel coasts of India the trees grow in vast numbers 
and in Ceylon, which is peculiarly well suited for their cultivation 
It IS estimated that twenty millions of the trees flounsh The 
wealth of a native m Ceylon is estimated by his jiroperty in 
coco-nut trees, and Sir J Kmerson 7 ennent noted 1 1 iw case in a 
district court in which the subject m dispute was a claim to the 
2520th part of ten of the precious palms I he cultivation of 
coco-nut plantations m Ceylon was thus described by Sir J L 
Tennent “ The first operation in coco-nut plantmg is the forma 
tion of a nursery, for which purpose the ripe nuts are placed in 
squares containing about 400 each , these are covered an inch 
deep with sand and seaweed or soft mud from the beach, and 
watered daily till they germinate The nuts put down in April 
are sufficiently grown to be planted out before the rams of 
September, and they are then set out m holes 3 ft deep and 
20 to 30 ft apart Before putting in the young plant it is 

customary to bed the roots with soft mud and seaw'eed, and for 
the first two years they must be watered and protected from 
the glare of the sun under shades made of the plaited fronds of 
the coco-nut palm, or the fan like leaves of the palmvra The 
palm begins to bear fruit from the fifth to the seventh y ear of its 
age, each stock carrying from 5 to 30 nuts, the tree maturing 
on an average 60 nuts yearly 

The uses to which the various parts of the coco-nut palm are 
applied in the regions of their growth are almost endless The 
nuts supply no inconsiderable proportion of ihe food of the 
natives, and the milkv juice enclosed within them forms a pleasant 
and rcfrcahing drink Ihe juice drawn from the unexpanded 
flower spathes forms “ toddy,” which mav be boiled down to 
sugar, o» It IS allowed to ferment and is distilled, when it yields 
a spirit wfucii, in common with a like product fiom other sources, 
IS known as “ arrack ” As m other palms, the voung bud cut 
out of the top of the tree forms an esculent vegetable, ‘ palm 
cabbage” The trunk yields a timber (known m European 
commerce as porcupme wood) which is used for building, furni- 
ture, firewood, &c , the leaves are plaited into cajan fans and 
baskets, and used for thatching the roofs of houses. , the shell of 
the nut is employed as a water-ve'^sel , and the external husk or 
rmd yields the coir fibre, with which are fabricated ropes, cordage, 
brushes, &.c The coco-nut palm also furnishes very important 
articles of external commerce, of which the principal is coco-niit 
oil It IS obtained by pressure or boiling from the kernels, which 
are first broken up into sm ill pucts and dried m the sun, when 
they are known as copperah or copra It is estimated that 1000 
tull-sized nuts will yield upwards of 500 lb of copra, from which 
25 gallons of oil should be obtained The oil is a wlute solid 
substance at ordinary temperatures, with a peculiar, rather dis- 
agreeable odour, from the volatile fatty acids it contains, and a 
mild taste Under pressure it separates into a lujind and a 
solid portion, the latter, coco-stc inn, being exttnsivelv used in 
the manufacture of landles Coco-nut oil is also used in the manu- 
facture of marine soap, which forms a lather with sea- water 
Coir IS also an important article of commerce, being in large 
demand for tlie manufacture of coarse brushes door mats and 
woven coir-matting for lobbies and pissagts \ consult rable 
quantity of fresh nuts is imported, chiefly from the West Indies, 
into Britain and other countries , they are familiar as the 
rewdid of the popular English amusement of “ throwing at the 
coco puts ” , and the contents are either eaten raw or used as 
material for cakes, <SlC , or sweetmeats (“ cokcr-niit ) 

COCYTUS (mod Vuvo), a tributary of the \<-hciun, a river of 
rhesprotia (mod pashalik of lannma), which flows into the 
Ionian Sea about 20 m N of the Gulf of Arta The name s also 
applied in Greek mythology' to a tributary of the Acheron or of 
the Stvx, a river m Hades The etymology suggested is from 
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KWKvetv, to wail, m allusion to the cries of the dead Virgil 
describes it as the river which surrounds the underworld (Am 
VI 132) 

COD, the name given to the typical fish of the family Gadtdae, 
of the Teleostean suborder Anacanthmi, the position of which has 
much varied in our classifications Having no spines to their fins, 
the Gadids used, in Cuvienan days, to be associated with the 
herrings, Salmonids, pike, &c , in the artificially-conceived order 
of Malacopterygians, or soft-finned bony fishes But, on the 
ground of their air-bladder being closed, or deprived of a pneu- 
matic duct communicating with the digestive canal, such as is 
characteristic of the Malacopterygians, they were removed from 
them and placed with the flat-fishes, or Pleuronechdae, in a 
suborder Anacanthmi, regarded as intermediate m position 
between the Acanthopterygians, or spiny-finned fishes, and the 
Malacopterygians It has, however, been shown that the flat- 
fishes bear no relationship to the Gadids, but are most nearly 
akin to the John Dories (see Dory) 

1 he suborder Anacanthmi is, nevertheless, maintained for the 
Muraenoleptdidae Gadids and two related families, Macrurtdae 
and Muraenoleptdidae, and may be thus defined — ^Air-bladder 
without open duct Parietal bones separated by the supra- 
occipital , prootic and exoccipital separated by the enlarged 
opisthotic Pectoral arch suspended from the skull , no meso- 
coracoid arch Ventral fins below or in front of the pectorals, 
the pelvic bones posterior to the clavicular symphysis and onlv 
loosely attached to it by ligament Fins without spines , caudal 
fin, if present, without expanded hypural, perfectly symmetrual, 
and supported by the neural and haemal spines of the posterior 
vertebrae, and by basal bones similar to those supporting the 
dorsal and anal rays This type of caudal fin must be regarded as 
secondary, the Gadtdae being, no doubt, derived from fishes in 
which the homoccrcal fin of the typical Teleostean had been lost 

About 120 spec les of Gadids are distinguished, mostly marine, 
many being adapted to life at great depths , all are carnivorous 
They inhabit chiefly the northern seas, but many abyssal forms 
occur between the tropics and in the southern parts of the Atlantic 
and Pacific They are represented in British waters by eight 
genera, and about twenty species, only one of which, the burbot 
(Lota vulgaris), is an inhabitant of fresh waters Several of the 
marine species are of first-rate economic importance The genus 
Gadus IS characterized by having three dorsal and two anal fins, 
and a truncated or notched caudal fin In the cod and haddock 
the base of the first anil fin is not, or but slightly, longer than 
that of the second dorsal fin , in the whiting, pout, coal-fish, 
pollack, hake, ling and burbot, the former is considerably longer 
than the latter 

I he cod, Gadus tnorrhua, possesses, in common with the other 
members of the genus, three dorsal and two anal fins, and a single 
barbel, at U ast half as long as the eve, at the chin It is a widely- 
distributed species, being found throughout the northern and 
temperate seas of Europe, Asia and America, extending as far 
south as Gibraltar, but not entering the Mediterranean, and 
inhabits water from 25 to ijo fathoms deep, where it always feeds 
close to the bottom It is exceedingly voracious, feeding on the 
smaller denizens of the ocean — fish, crustaceans, worms and 
molluscs, and greedily taking almost any bait the fisherman 
chooses to employ The cod spawns in February, and is exceed- 
ingly prolific, the roe of a single female having been known to 
contain upwards of eight millions of ova, and to form more than 
half the weight of the entire fish Only a small proportion of 
these get fertilized, and still fewer ever emerge from the egg 
The number of cod is still further reduced by the trade carried 
on in roe, large quantities of which are used m France as ground- 
bait in the sardine fishery, while it also forms an article of human 
food The young are about an inch m length bv the end of spring, 
but are not fit for the market till the second year, and it has 
been stated that thev do not reach maturity, as shown bv the 
power of reproduction, till the end of their third year They 
usually measure about 3 ft m length, and weigh from 12 to 20 !b, 
but specimens have been taken from 50 to 70 tb in weight 

As an article of food the cod-fish is in greatest perfection during 
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the three months preceding Christmas It is caught on all parts 
of the British and Irish coasts, but the Dogger Bank, and Rockall, 
off the Outer Hebrides, have been specially noted for their cod- 
fisheries The fishery is also carried on along the coast of Norfolk 
and Suffolk, where great quantities of the fish are caught with 
hook and line, and conveyed to market alive in “ well-boats ” 
specially built for this traffic Such boats have been in use since 
the beginning of the i8th century The most important cod- 
fishery in the world is that which has been prosecuted for centuries 
on the Newfoundland banks, where it is not uncommon for a 
single fisherman to take over 500 of these fish m ten or eleven 
hours These, salted and dried, are exported to all parts of the 
world, and form, when taken in connexion with the enormous 
quantitv of fresh cod consumed, a valuable addition to the food 
resources of the human race 

The air-bladder of this fish furnishes isinglass, little, if at all, 
inferior to that obtained from the sturgeon, while from the liver is 
obtained cod-hver oil, largely used in medicine as a remedy in 
scrofulous complaints and pulmonary consumption (see Cod- 
liver Oil) “ The Norwegians,” says Cuvier, “ give cod-heads 
with marine plants to the’r cows for the purpose of producing a 
greater proportion of milk The vertebrae, the ribs, and the bones 
in general, arc given to their cattle by the Icelanders, and by the 
Kamtchatdales to their dogs These same parts, properly dried, 
are also employed as fuel in the desolate steppes of the Icy Sea ” 

At Port Logan in Wigtonshire cod-fish are kept in a large 
reservoir, scooped out of the solid rock by the action of the sea, 
egress from which is prevented by a barrier of stones, which dots 
not prevent the free acetss of the water These cod are fed 
chiefly on mussels, and when the keeper approaches to feed them 
they may be seen rising to the surface in hundreds and eagerly 
seeking the edge They have become comparatively tame and 
familiar Frank Buckland, who visited the place, states that 
after a little while they allowed him to take hold of them, scratch 
them on the back, and play with them m various ways Their 
flavour IS considered superior to that of the cod taken in the open 
sea (GAB) 

CODA (Ital for “ tail ” , from the Lat cauda), in music, a 
term for a passage which brings a movement or a separate piece 
to a conclusion This developed from the simple chords of a 
cadence into an elaborate and independent form In a series 
of variations on a theme or in a composition with a fixed order 
of subjects, the “ coda ” is a passage sufficiently contrasted with 
the conclusions of the separate variations or subjects, added to 
form a complete conclusion to the whole Beethoven raised the 
“ coda ” to a feature of the highest importance 

CODE (Lat codex), the term for a complete and systematic 
body of law, or a complete and exclusive statement of some 
portion of the law , and so by analogy for any s> stem of rules 
or doctrine , also for an arrangement in telegraphy, signalling, 
&c , by which communications may be made according to rules 
adopted for brevity or secrecy 

In jurisprudence the question of the reduction of laws to 
written codes, representing a complete and readily accessible 
system, is a matter of great historical and practical interest 
Many collections of laws, however, which are commonly known 
as codes,* would not correspond to the definition given above 
The Code of Justinian (see Justinian I , Roman Law), the 
most celebrated of all, is not in itself a complete and exclusive 
system of law It is a collection of imperial constitutions, just 
as the Pandects are a collection of the opinions of jurisconsults 
The Code and the Pandects together being, as Austin says, 
“ digests of Roman law m force at the time of their conception,” 
would, if properly arranged, constitute a code Codification in 
this sense is merely a question of the form of the laws, and has 
nothing to do with their goodness or badness from an ethical or 
political point of view Sometimes codification only means the 
changing of unwritten into written law , m the stricter sense 
It means the changing of unwritten or badly-written law into 
law well written 

* The most ancient code known that of Khammurabi, is dealt 
with m the article Babylonian Law 



CODE 633 


The same causes which made collections of laws necessary 
in the time of Justinian have led to similar undertakings among 
modern peoples Ihe actual condition of laws until the period 
when they are consciously remodelled is one of confusion, 
contradiction, repetition and disorder, and to these evils the 
progress of society adds the burden of perpetually increasing 
legislation Some attempt must be made to simplify the task 
of learning the laws by improving their expression and arringe- 
ment Ihis is by no means an easy task m any country, but in 
England it is surrounded with peculiar difficulties Ihe inde- 
pendent character of English law has prevented an xttempt to 
do what has already been done for other systems which have the 
basis of the Roman law to fall back upon 

The most celebrated modern code is the French I he necessity 
of a code m France was mainly caused by the immense number 
of separate systems of jurisprudence existing in that country 
before 1789, justifying Voltaire s sarcasm that a traveller in 
France had to change laws about as often as he changed horses 
At first published under the title of Code Ctvtl des hran(ats, it 
was afterwards entitled the Code Napoleon {q v ) — the emperor 
Napoleon wishing to attach his name to a work which he regarded 
as the greatest glory of his reign The code, it has been said, 
IS the product of Roman and customary law, together with the 
ordinances of the kings and the laws of the Revolution In form 
it has passed through several changes caused by the political 
vicissitudes of the country, and it has of course suffered from 
time to time important alterations m substance, but it still 
remains virtually the same in principle as it left the hands of 
Its framers Ihe code has produced a vast number of com- 
mentaries, among which may be named those of A Duranton, 
R T TroplongandJ C P Demolombc The remaining trench 
codes arc the Code de procedure civile, the Code de commerce, the 
Code d instruction criminelU and the Code penal The merits of 
the I'rencli code have entered into the discussion on the general 
question of codification Austin agrees with Savigny m con- 
demning the Ignorance and haste with which it wis compiled 
“It contains,” says Austin, “no definitions of technical terms 
(even the most leading), no exposition of the rationale of dis- 
tinctions (even the most leading), no exposition of the broad 
principles and rules to which the nerrower provisions expressed 
in the code are subordinate , hence its fallacious brevity ’ 
Codes modelled on the French code have, however, taken firm 
root m most of the countries of continental h urope and in other 
parts of the world as well, such as Litin America and several 
of the British colonies 

Ihe Prussian code {Code Frediric) was published by Frederick 
the Great in 1751 It was intended to take the place of “ Roman, 
common Saxon and other foreign subsidiary laws and statutes,” 
the provincial laws remaining in force as before One of the 
objects of the king was to destroy the power of the advocates, 
whom he hoped to render useless This, with other systems of 
law existing m Germany, has been replaced by the Civil Code 
of 1900 (see Germany) 

The object of all these codes has been to frame a common 
system to take the place of several systems of law, rather than 
to restate m an exact and exhaustive form the whole laws of 
a nation, which is the problem of English codification The 
French and Prussian codes, although they have been of great 
service m simplifying the law, have failed to prevent outside 
themselves that accumulation of judiciary and statute law 
which in England has been the chief motive for codification 
A more exact parallel to the English problem may be found in 
the Code of the State of New York The revised constitution of 
the state, as adopted m 1846, “ ordered the appointment of two 
commissions, one to reduce into a written and a systematic 
code the whole body of the law of the state, and the other to 
revise, reform, simplify and abridge the rules and practice, 
pleadings, &c , of the courts of record ” By an act of 1847, 
the state legislature declared that the body of substantive law 
should be contained in three codes — the Political, the Civil 
and the Penal The works of both commissions, completed in 
1865, filled SIX volumes, containing the Code of Civil Procedure 


(including the law of evidence), the Book of Forms, the Code of 
Criminal Procedure, the Political Code, the Penal Code and the 
Civil Code In the introduction to the Civil C otic it was claimed 
that m many departments of the law the codes “ provided for 
every possible case, so that when a new case arises it is better 
that it should be provided for by new legislation ” Ihe New 
York code w^as defective m the important points of definition 
and arrangement It ftirmed the basis, however, of the present 
codes of civil and criminal procedure m the state of New York 
Much interest has attached to the Penal Code drawn up by 
Edward Livingston {q v) foi the state of Louisiana The 
system consists of a Code of Crime and Punishments, a Code of 
Procedure, a Code of Evidence, a Code of Reform and Prison 
Discipline, and a Book of Definitions “ 1 hough the state for 
which the codes were prepared, ’ said Chief Justice Chasv, 
“ neglected to avail itself of the labours assigned and solicited 
by Itself, they have proved, together with their introductions, 
a treasure of suggestions to which many states are indebted for 
useful legislation ” Most of the other states in the United 
States have codes stating the law of pleading m civil actions, 
and such states are often described as code states to distinguish 
them from those adhering to the older forms of letion, divided 
between those at law and those at equity A few states have 
general codes of political and civil rights The general drift 
of legislation and of public sentiment m the United States is 
towards the extension of the principle of codification, but the 
contrary view has been ably maintained (see J ( Carter, 
Provinces of the W ritten and the Ununtten Law, New York, 1889) 
Since the time of Bentham, the codification of the law of 
England has been the dream of the most enlightened jurists 
and statesmen In the interval between Bentham and our 
own time there has been an immense advance m the scientific 
study of law, but it mav be doubted whether the problem of 
codification is at all nearer solution Interest has mainly been 
directed to the historu il side of legal science to the phenomena 
of the evolution of laws as part of the development of society, 
and from this point of view the question of remodelling the 
law IS one of minor intere st I o Bentham the problem presented 

itself in the simplest ind most direct form possible What he 
proposed to do was to set forth a body of laws, elearlv expre>sed, 
arranged m the order of their logical connexion, exhibiting their 
own rationale and excluding all other law On the other hand 
the problem has in some respects become easier since the time 
of Bentham With the Benthamite codification the conception 
of reform m the substantive law is more or less mixed up If 
fodifieation had been possible m his day, it would, unless it had 
been accompanied by the searching reforms which have been 
effected since, and mainly through his influence, perhaps have 
been more of an evil than a good Ihe mere dread that, under 
the guise of codification or improv ernent in form, some change 
in substance may secretly be effected has long been a practical 
obstacle in the way of legal reform But the law has now been 
brought into a state of which it mav be said that, if it is not the 
best in all respects that might be desired, it is at least m most 
respects as good as the conditions of legislation will permit it 
to be Codification, in fact, may now be treated purely as a 
question of form What is proposed is that the law, being, as 
we assume, in substance what the nation wishes it to be, should 
be made as accessible as possible, and as intelligible as possible 
These two essential conditions of a sound sv stem of law are, 
we need hardly say, far from being fulfilled m England The 
law of the land is embodied in thousands of statutes and tens of 
thousands of reports It is expressed in hnguage which has 
never been fixed by a controlling authority, and which has 
sway ed about with ev ery change of time, place and circumsUnce 
It has no definitions, no rational distinctions, no connexion of 
parts Until the passing of the Judicature Act of 1873 it was 
pervaded throughout its entire sphere by the fl igrant antinomy 
of law and equity, and that act has onlv ordered, not executed. 
Its consolidation No lawyer pretends to know more thin a 
fragment of it Few practical questions can be answered by a 
lawyer without a search into numberless acts of parliiment and 
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reported cases To laymen, of course, the whole law is a sealed 
book As there are no authoritative general principles, it 
happens that the few legal maxims known to the public, being 
apprehended out of relation to their authorities, are as often 
likely to be wrong as to be right It is hopeless to think of 
making it possible for every man to be his own lawyer, but we 
can at least try to make it possible for a lawyer to know the 
whole law The earlier advocates of codification founded their 
case mainly on the evils of judiciary law, t e the law contained 
m the reported decisions of the judges Bentham’s bitter 
antipathy to judicial legislation is well known Austin’s thirty- 
ninth lecture {Lectures, ed 1869) contains an exhaustive criticism 
of the tenable objections to judiciary law All such law is 
embedded in decisions on particular cases, from which it must 
be extracted by a tedious and difficult process of induction 
Being created for particular cases it is necessarily uncompre- 
hensive, imperfect, uncertain and bulky Ihese are evils which 
are incident to the nature of judiciary laws The defective 
form of the existing statute law, moreover, has also given rise 
to loud complaints Year by year the mass of legislation grows 
larger, and as long as the basis of a system is judiciary law, it is 
impossible that the new statutes can be completely integrated 
therewith The mode of framing acts of parliament, and 
especially the practice of legislating by reference to previous 
acts, likewise produce much uncertainty and disorder Some 
progress has, however, been made by the passing from time to 
time of various acts codifying branches of law, such as the Bills 
of Exchange Act 1882, the Partnership Act T890, the Trusts 
Act 189-^, \nd the Interpretation Act 1889 

The Statute Law Revision Committee also perform a useful 
work m excising dead law from the statute-book, partly by repeal 
of obsolete and spent acts and parts of acts, and partly by 
pruning redundant preambles and words The construction of 
a section of an act may depend on the preamble and the context, 
and the repeal of the preamble and certain parts of the act may 
therefore affect the construction of what is left 1 his is provided 
for by a clause which is said to have been settled by Lord West- 
bury It provides (in effect) that the repeal of any words or 
expressions of enactment shall not affect the construction of any 
statute or part of a stitute The lawyer, therefore, cannot rely 
on the revised edition of the statutes alone, and it is still necessary 
for him to consult the complete act as it was originally enacted 

The process of gradual codification adopted in India has been 
recommended for imitation in England by those who have had 
some experience of its working The first of the Indian codes 
was the Penal Code (see Criminal Law), and there are also codes 
of civil and criminal procedure 

Whether any attempt will ever be made to supersede this vast 
and unarranged mass by a complete code seems very doubtful 
Writers on codification have for the most part insisted that the 
work should be undertaken as a whole, and that the parts should 
have relation to some general scheme of the law which should 
be settled first The practical difficulties m the way of an 
undertaking so stupendous as the codification uno coelu of the 
whole mass of the law hardly require to be stated 

In discussions on codification two difficulties are insisted on 
by Its opponents, which have some practical interest — (1) What 
IS to be done m those cases for which the code has not provided ? 
and (2) How is new law to be incorporated with the code ? The 
objcftion that a code will hamper the opinions of the court, 
destroy the flexibility and elasticity of the common law, &c , 
disippcars when it is stated in the form of a proposition, that law 
codified will cover a smaller number of cases, or will be less easily 
adapted to new cases, than law uncodified The French system 
ordered the judges, under a penalty, to give a dec ision on all cases, 
whether contemplated or not by the code, and referred them 
generally to the following sources — (i) Lquit6 naturelle, loi 
naturelle , (2) loi romain , (3) loi coutumier , (4) usages, 
exemples, jugements, jurisprudence , (5) droit commun , (6) 
pnnnpcs g6n^raux, maximes, doctrine, science The Prussian 
code, on the other hand, required the judges to report new cases 
to the head of the judicial department, and they were decided by 


the legislative commission No provision was made in either case 
for incorporating the new law with the code, an omission which 
Austin justly considers fatal to the usefulness of codification 
It IS absurd to suppose that any code can remain long without 
requiring substantial alteration Cases will arise when its mean- 
mg must be extended and modified by judges, and every year 
will produce its quota of new legislation by the state The courts 
should be left to interpret a code as they now interpret statutes, 
and provision should be made for the contmual revision of 
the code, so that the new law created by judges or directly by the 
state may from time to time be worked into the code 

CODE NAPOLfiON, the first code of the French civil law, 
known at first as the Code ctvtl des Francois, was promulgated 
in its entirety by a law of the 30th Ventose in the year Xll 
(31st of March 1804) On the 3rd of September 1807 it received 
the official naiqe of Code Napoleon, although the part that 
Napoleon took m framing it was not very important A law of 
1818 restored to it its former name, but a decree of tne 27th of 
March 1852 re-established the title of Code Napol6on Since 
the 4th of September 1870 the laws have quoted it only under 
the name of the Code Civil 

Never has a work of legislation been more national in the 
exact sense of the word Desired for centuries bv the France of 
the ancten regime, and demanded by the cahiers of 1789, this 
“ code of civil laws common to the whole realm ” was promised 
by the constitution of 1791 However, the two first assemblies 
of the Revolution were able to prepare only a few fragments 
of It The preparation of a coherent plan began with the Con- 
vention The ancien regime had collected and adjusted some of 
the matciial There was, on the one hand, a vast juridical 
literature which by eliminating differences of detail, had dis- 
engaged from the various French “ customs ” the essential part 
which they had m common, under the name of “ common 
customary law ” , on the other hand, the Roman law current in 
France had in like manner undergone a process of simplification 
m numerous works, the chief of which was that of Domat , 
while certain parts had alieady been codified in the Grandes 
Ordonnances, which were the work of d’Aguesseau I his legaev 
from the past, which it was desired to preserve within reason, 
had to be combined and blended with the laws of the Revolution, 
which had wrought radical reforms m the conditions affecting 
the individual, the tenure of real property, the order of inhent- 
ante and the svstem of mortgages Camhac^ris, as the repre- 
sentative of a commission of the Convention, brought forward 
two successive schemes for the Code Civil As a member of one 
of the councils, he drew up a third under the Directory, and 
these projected forms came in turn nearer and nearer to what 
was to be the ultimate form of the code So great was the 
interest centred m this work, that the law of the 19th Brumaire, 
year Vlll , which, in ratification of the previous day’s coup 
d’etat nominated provisional consuls and two legislative com- 
missions, gave injunctions to the latter to draw up a scheme for 
the Code Civil Ihis was done in part by one of the members, 
Jacqueminot, and finally under the constitution of the year 
VIII, the completion of the work was taken in hand The 
legislative machinery established by this constitution, defective 
as it was in other respects, was eminently suited for this task 
Indeed, all projected laws emanated from the government and 
were prepared by the newly established council of state, which 
was so well recruited that it easily furnished qualified men, 
mostly veterans of the revolution, to prepare the final scheme 
The council of state naturally possessed m its legislative section 
and its general assembly Ixidies both competent and sufficiently 
limited to discuss the texts efficiently Jhe corps legislaitf h&d 
not the right of amendment, so could not disturb the harmony 
of the scheme It was in the discussions of the general assembly 
of the council of state that Napoleon took part, in 97 cases out of 
102 in the capacity of chairman, but, interesting as his observa- 
tions occasionally are, he cannot be considered as a serious 
collaborator in this great work 

Those responsible for the scheme have m the main been very 
successful in their work , they have generally succeeded in fusing 



CODIAEUM— COD-LIVER OIL 


the two elements which they had to deal with, namely ancient 
French law, and that of the Revolution The point in which 
their work is comparatively weak is the system of hypothec {q v ), 
because they did not succeed in steering a middle course between 
two opposite systems, and the law of the 23rd of March i8e;5 
(sur la transcription en matike hypothecaire) was necessary to 
make good the deficiency A fault frequently found with the 
Code Civil IS that its general divisions show a lack of logic and 
method, but the division is practically that of the Institutes 
of Justinian, and is about as good as any other persons, things, 
inheritance, contracts and obligations, and finally, in place of 
actions, which have no importance for brench law except from 
the point of view of procedure, privileges and hypothecs, as in 
the ancient coutumes of France, and prescription It is, mutatis 
mutandis, practically the same division as that of Blackstone’s 
Commentaries 

Of late years other objections have been expressed , serious 
omissions have been pointed out in the Code , it has not given 
to personal property the importance which it has acquned in 
the course of the 19th century , it makes no provision for 
dealing with the legal relations between employers and employed 
which modern complex undertakings involve , it does not treat 
of life insurance, &c But this only proves that it could not fore- 
tell the future, for most of these questions are concerned with 
economic phenomena and social relations which did not exist at 
the time when it was framed The Code needed revising and 
completing, and this was carried out by degrees by means of 
numerous important laws In 1904, after the celebration of the 
centenary of the Code Civil, an extra-parliamentary commission 
was nominated to prepare a revision of it, and at once began the 
work 

The influence of the Codt Ci\il has been very great, not only 
in b ranee but also abroad Belgium has preserved it, and the 
Rhine provinces only ceased to be subject to it on the promulga- 
tion of the civil code of the German empire Its ascendancy has 
been due chiefly to the clearness of its provisions, and to tlie 
spirit of equity and equality which inspires them Numerous 
more recent codes have also t rken it as a model the Dutch code, 
the It ilian, and the code of Portugal , and, more remotely, the 
Spanish code, and those of the Central and South American 
republics In the present day it is rivalled by the German civil 
code, which, having been drawn up at the end of the 19th 
century, naturally does not show the same lacunae or omissions 
It is inspired, however, by a very different spirit, and the brench 
code docs not suffer altogether by comparison with it either in 
substance or in form 

See Le Code Ciitl hvre du centenaire (Pans 1904) a colhclion of 
essays by Fiench and foreign lawyers (J P I- ) 

CODIAEUM, a small genus of plants belonging to the natural 
ordei Euphorbiaceae One species, C varie^atum, a native of 
Polynesia, is cultivated in greenhouses, under the name of 
croton, for the sake of its leaves, which arc generally variegated 
with yellow, and are often twisted or have the blades separated 
into distinct portions 

CODICIL (I-it codtcillw!, a little book or tablet, diminutive 
of codex), a supplement to a will {q v ), containing anything which 
a testator desires to add, or which he wishes to retract, to explain 
or to alter In English law a codicil requires to be executed with 
the same formalities as a will under the Wills Act 1837 

CODILLA, the name given to the broken fibres which are 
separated from the flax during the scutching process On this 
account it is sometimes termed scutching tow Quantities of this 
material are used along witli heckled tow in the production of 
tow yarns 

CODINUS, GEORGE [Georgios Kodinos], the reputed author 
of three extant works in Byzantine literature Their attribution 
to him IS merely a matter of convenience, two of them being 
anonymous in the MSS Of Codinus himself notliing is known , 
It IS supposed that he lived towards the end of the 15th century 
The works referred to are tlie following — 

I Patna (Td Uarpia tt/s Kwi crTavTicouTroXcws), treating 
of the history, topography, and monuments of Constantinople 
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It IS divided into five sections (a) the foundation of the city , 
(b) Its situation, limits and topography , (c) its statues, works 
of art, and other notable sights , {d) its buildings (e) the con- 
struction of the church of St Sophia It was written in the reign 
of Basil II (976-1025), revised and rearranged under Alexius I 
Comnenus (1081-1118), and perhaps copied by Codinus, whose 
name it bears in some (later) MSS ihe chief sources are the 
Patna oi Hesychius lllustrius of Miletus, an anonymous (c 750) 
brief chronological record (Ila/saorTacrets o-iito/xoi \poviKai), 
and an anonymous account { 8 u]yrjcri<,) of St Sophia (ed 1 
Preger in Scriptorei ortgmum ConstanUnopohtananm, fasc i, 
1901, to be followed by the Patna of Codinus) Procopius, 
De Aedificits and the poem of Paulus Silentiarius on the dedica 
tion of St Sophia should be read in connexion w'lth this subject 

2 De Ofjictts (llfpi Ttoy ‘Od^d^iKtoiv), a sketch, written in an 
unattractive style, of court and higher ecclesiastical dignities 
and of the ceremonies proper to different occasions It should 
be compared with the De Cenmonm of Constantme Porphyro- 
genitus 

3 A chronological outline of events from the begmnmg of 
the world to the taking of Constantinople by the Turks (called 
Agarcncs in the MS title) It is of little v alue 

Complete editions arc {by I Btkker) in tla Bonn Corpus scrip 
iorum Hist B^z (1839-1843 where however some sections of the 
/’no ta arc omitted) and in J P Migne Fat’'ologta eraeca chii see 
also C Krumbacher Geschichlc clei hyzantim^chtu Litteratur (1897) 

COD'LIVER OIL {Oleum Mnrrhuae, or Oleum Jccorts 4 siUi), 
the oil obtained from the liter of the common cod {Gadus 
morrhua) In the early process for extracting the oil the livers 
were allowed to putrefy in wooden tubs, when oils of two qualities, 
one tailed “ pale oil, ’ and the other light brown oil,” succes- 
sively rose to the surfate and were drawn off \ third oil was 
obtained by heating the liver-residues to above the boiling-point 
of water, whereupon a black product, technically talUd “ brown 
oil,’ separated Ihc modern prattice consists m heiting the 
perfectly fresh, cleaned livers by steam to a temperature above 
that of boiling water, or, in more recent practice to a lower 
temperature, the livers being kept as far as possible from contact 
with air Ihe oils so obnincd are termed ‘ sit imcd-liver oils 
The “pale and light brown ’ oils arc used in phaimacy 
the “ brown ’ oil, the cod oil of commerce, Ixing obtained from 
putrid and decomposing livers, has an objectionable taste and 
odour and is largely employ cd by tanners Bv boiling the liv eis 
at a somewhat high temperature, ‘ unracked cod oil is obtained, 
containing a considerable quantitv of “ stearine ’ this fat, 
which separates on cooling, is sold as ‘ hsh stearine for soap- 
making, or as “fish-tallow for currying The oil when freed 
from the stearine is known as “ racked oil ’ ‘ Cod^i cod oil 

IS the commercial name for the oil obtained from the livers of 
various kinds of fish, e g hake, ling haddock, Ac I he most 
important centres of the cod-liver oil industry are I ofoten and 
Romsdal in Norway , the oil is also jirc pared in the United 
States, Canada, Newfoundland, Iceland and Russia, and at 
one time a considerable quantity was prepared in *hc Shetland 
Islands and along the east coast of Scotland 

Cod-liver oil contains palmitin, stearin and other more complex 
glvcerides , the “ stearine mentioned above, however, contains 
very little palmitm and stearin Several other acids have been 
identified P M Meycrdahl obtained 4°o p'llmitic acid, 
20 ”0 of jecoleic acid, C,„H„bO_,, and 20% of therajiic acid, 
C,7H,gO_, , other investigators have reeogni/ed jet one and 
asellic aad, and phvsctolcic acid, 

but some uncertainty attends these last three acids Thcrapic 
and jecoleic aads apparently do not oceui elsewhere in the 
animal kingdom and it is probable that the tht rapeutic 
properties of the oil are associated with the present e of these 
acids, and not with the small amount of iodine present as was at 
one time supposed Other constituents art cholesterol (o 46- 
1 32 %), traces of calcium, magnesium, sodium, chlorine and 
bromine, and various aliphatic amines which are really second arv 
products, being formed by the decomposition of the cellular tissue 

Cod-liver oil is used externally in medicine when its internal 
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administration is rendered impossible by idiosyncrasy or the 
state of the patient’s digestion The oil is very readily absorbed 
from the skin and exerts all its therapeutic actions when thus 
exhibited This method is often resorted to in the case of infants 
or young children suffering from abdominal or other forms of 
tuberculosis Its only objection is the odour which the patient 
exhales When taken by the mouth, cod-hver oil shares with 
other hver-oils the property of ready absorption It often causes 
unpleasant symptoms, which must always be dealt with and not 
disregarded, more harm than good being done if this course is 
not followed Fortunately a tolerance is soon established in 
the majority of cases It has been experimentally proved that 
this IS more readily absorbed than any other oil — ^including other 
liver-oils Much attention has been paid to the explanation of 
this fact, since knowledge on this point might enable an artificial 
product, without the disadvantages of this oil, to be substituted 
for it Very good results have been obtained from a preparation 
named “ lipanin,” which consists of six parts of oleic acid and 
ninety-four of pure olein Cod-hver oil has the further peculiarity 
of being more readily oxidizable than any other oil , an obviously 
valuable property when it is remembered that the entire food- 
value of oils depends on their oxidation 
Cod-hver oil may be given m all wasting diseases, and is 
occasionally valuable m cases of chronic rheumatoid arthritis , 
but its great therapeutic value is in cases of tuberculosis of 
whatever kind, and notably in pulmonary tuberculosis or 
consumption Its reputation m this is epute inexpugnable It 
is essential to remember that “ in phthisis the key of the situation 
IS the state of the alimentary tract,” and the utmost care must 
be taken to obviate the nausea, loss of appetite and diarrhoea, 
only too easily induced by this oil It is best to begin with only 
one dose m the twenty-four hours, to be taken just before going 
to sleep, so that the patient is saved its unpleasant “ repetition ” 
from an unaccustomed stomach In general, it is therefore wise 
to order a double dose at bedtime The oil may be given in 
capsules, or m the form of an emulsion, with or without malt- 
extract, or success may be obtained by adding, to every two 
drachms of the oil, ten minims of pure ether and a drop of 
peppermint oil The usual dose, at starting, is one or two 
drachms, hut the oil should he given eventually in the largest 
quantities that the patient can tolerate 
CODRINGTON, CHRISTOPHER (1668-1710), British soldier 
and colonial governor, whose father was captain-general of the 
Leeward Isles, was born m the island of Barbados, West Indies, 
m 1668 Educated at Christ Church, Oxford, he was elected i 
fellow of All Souls, and subsequently served with the British 
forces m Flanders, being rewarded m 1695 a captaincy 
in the Guards In the same year he attended King William III 
on his visit to Oxford, and, m the absence of the public orator, 
was chosen to deliver the University oration In 1697, on the 
death of his father, he was appointed captain-general and com- 
mander-m-chief of the Leeward Isles In 1703 he commanded the 
unsuccessful British expedition against Guadeloupe After this 
he resigned his governorship, and spent the rest of his life m 
retirement and study on his Barbados estates He died on the j 
7th of April 1710, bequeathing these estates to the Society for the 
Propagation of the Gospel m Foreign Parts for the foundation 
of a college in Barbados This college, known as the Codnngton 
college, was built in 17 14-1742 To All Souls College, Oxford, 
he bequeathed books worth £6000 and £10,000 m money, out 
of which was built and endowed the Codnngton library there 
CODRINGTON, SIR EDWARD (1770-1851), British admiral, 
belonged to a family long settled at Dodington m Gloucester- 
shire He was the youngest of three brothers, who were left 
orphans at an early age, and were educated by an uncle, Mr 
Bethell Edward C odnngton was sent for a short time to Harrow, 
and entered the navy in July 1783 He served on the American 
station, in the Mediterranean and at home, till he was promoted 
lieutenant on the 28th of May 1783 Lord Howe selected him 
to be signal lieutenant on the flagship of the Channel fleet at 
the beginning of the revolutionary war with France In that 
capacity he served in the “ Queen Charlotte ” (100) during the 


operations which culminated in the battle of the ist of June 1794 
The notes he wrote on Barrow’s account of the battle in his Lije 
of Howe, and the reminiscences he dictated to his daughter, 
which are to be found in her memoir of him, are of great value for 
the history of the action On the 7th of October 1794 he was 
promoted commander, and on the 6th of April 1795 attained the 
rank of post -captain and the command of the “Babet” (22) 
He continued to serve in the Channel, and was present at the 
action off L Orient on the 23rd of June 1795 Codnngton wrote 
notes on this encounter also, which are to be found in the memoir 
They are able and valuable, but, like all his correspondence 
throughout his life, show that he was of a somewhat censorious 
disposition, was apt to take the worst view of the conduct of 
others, and was liable to be querulous He next commanded the 
“ Druid ” (32) in the Channel and on the coast of Portugal, till 
she was paid off la 1797 Codnngton now remained on shore and 
on half-pay for some years In December 1802 he married Jane, 
daughter of Jasper Hall of Kingston, Jamaica 

On the renewal of the war after the breach of the peace of 
Amiens he was appointed (May 1805) to the command of the 
“ Orion ” (74) and was attached to the fleet on the coast of 
Spain, then blockading Villeneuve in Cadiz The “ Orion ” 
took a conspicuous part in the battle of Trafalgar Codnngton's 
correspondence contains much illuminative evidence as to the 
preliminaries and the events of the victory From 1805 till 1813 
he continued to serve first in the “ Orion ” and then (1808) in 
the “Blake” (74) m European wateis He was present on 
the Walchercn expedition, and was very actively employed on 
the Mediterranean coast of Spam m co-operating with the 
Spaniards against the trench In 1814 he was promoted rear- 
admiral, at which time he was serving on the coast of North 
America as captain of the fleet to Sir Alexander Cochrane during 
the operations against Washington, Baltimore and New Orleans 
In 1815 he was made K C B , and was promoted vice-admiral on 
the loth of July 1821 In December 1826 he was appointed to 
the Mediterranean command, and sailed on the ist of February 
1827 From that date until his recall on the 21st of June 1828 he 
was engaged m the arduous duties imposed on him by the Greek 
War of Independence, which had led to anarchy and much 
piracy in the Levant On the 20th of October 1827 he destro>cd 
the Turkish and Egyptian naval forces at Navanno {q v ), while 
in command of a combined British, French and Russian fleet As 
the battle had been unforeseen in England, and its result was un- 
welcome to the ministry of the day, Codnngton was entangled m a 
correspondence to prove that he had not gone beyond his instruc- 
tions, and he was recalled by a despatch, dated the 4th of June 

After the battle Codnngton went to Malta to refit his ships 
He remained there till May 1828, when he sailed to join his French 
and Russian colleagues on the coast of the Morea They en- 
deavoured to enforce the evacuation of the peninsula by Ibrahim 
peacefully The Pasha made diplomatic difficulties, and on the 
25th of July the three admirals agreed that Codnngton should 
go to Alexandria to obtain Ibrahim’s recall bv his father Mehemet 
All Codnngton had heard on the 22nd of June of his own 
supersession, but, as his successor had not arrived, he carried out 
the arrangement made on the 25th of July, and his presence at 
Alexandria led to the treaty of the 6th of August 1828, by which 
the evacuation of the Morea was settled His services were 
recognized by the grant of the grand cross of the Bath, but there 
IS no doubt that he was treated as a scape-goat at least to some 
extent After his return home he was occupied for a time m 
defending himself, and then in leisure abroad lie commanded a 
training squadron m the Channel in 1831 and became admiral 
on the loth of January 1837 From November 1839 to December 
1842 he was commander-in-chief at Portsmouth He died on the 
28th of April 1851 

Sir Edward Codnngton left two sons. Sir William (1804-1884), 
a soldier who commanded m the Crimea, and Sir John Henry 
(1808-1877), a naval officer, who died an admiral of the fleet 

Sec Memoir of the Life of Admiral Sir Edward Codnngton by his 
daughter Jane, Lady Bourchier, wife of Sir T Bourchicr K N 
(London, 1873) (D H ) 
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CODRUS, m Greek legend, the last king of Athens According 
to the story, it was prophesied at the time of the Dorian invasion 
of Peloponnesus {c 1068 b c ) that only the death of their king at 
the enemy’s hands could ensure victory to the Athenians De- 
voting himself to his country, Codrus, in the disguise of a peasant, 
made his way into the enemy’s camp, and provoked a quarrel with 
some Dorian soldiers He fell, and the Dorians, on discovering that 
Codrus had been slain, retreated homeward, despairing of success 
No one being thought worthy to succeed Codrus, the title of king 
was abolished, and that of archon (qv) substituted for it 

See Lycurgus Leocr xx [ = 8487] Justin 11 6, Veil Pat 1 2, 
Grote Htst of Greece, 1 ch 18, Busolt, Gncc/iisrAc Gcsc/nc/i/t 1 

CODY, WILLIAM FREDERICK (1846- ), American scout 

and showman, known under the name of “ Buffalo Bill,” was born 
in 1846 in Scott county, Iowa He first became known as one of 
the riders of the “ Pony Express,” a mail service established m 
the spring of i860 by the Central Overland California and Pike’s 
Peak Expiess Company to carry the mails overland from Saint 
Joseph, Missouri, to Sacramento, California, a distance of 1950 m , 
by means of relays of pomes, each rider being expected to cover 
about 75 m daily Owing to the wildness of the country and the 
hostility of the Indians, both the riders and the station-keepers 
led lives of great hardship and danger The “ Pony Express ” 
was discontinued m 1861 upon the completion of the Pacific 
Telegraph compmy’s line, and young Cody became a scout and 
guide for the United States arm) In 1863 he formalK enlisted 
m the 7th regiment of Kansas cavalry, in which he served until 
the close of the Civil War In 1867 he made a contract with the 
Kansas Pacific railway to furnish its emplo)ets with buffalo 
meat while the line was being extended through the wilderness, 
and his name of “ Buff do Bill” was given him from this circum- 
stance In 1868-1872 he was again an arm) scout and guide, 
serving against the Sioux and Che) ennes , and in 1872 was a 
member of the Nebraska house of representatives During the 
Sioux-Chc) enne War of 1876 he served in the 5th United States 
Cavalr) , and at the battle of Indian Creek killed the Chevenne 
chief Yellow Hand m single combat In 1883 he organized his 
“ Wild West Show,” a spectacular performance on a large scale, 
his first European tour taking place m 1887 In the Nebraska 
national guard he again served against the Sioux in 1890-1891 

CO-EDUCATION, the term applied to the instruction and 
training of bovs and girls, or of young people of both sexes, m 
the same school or institution, m the same classes and through 
the same courses of stud\ Examples of the thoroughgoing 
application of this principle can be found in every grade of 
education from the elementary school to the university But 
the term “Co-education” is sometimes used in a wider sense, 
in order to include cases in which bo) s and girls, or young men 
and ) oung women of university age, are admitted to membership 
of the same sthool or college but receue instruction wholly or in 
part in separate classes and in different subjects Other variable 
factors in co-educational systems arc the extent to which men 
and women are mixed on the teaching staff, and the freedom of 
intercourse permitted between pupils of the two sexes m class, 
in games and in other activities of school life In another form 
of combined education (preferred by Comte, Systeme di politique 
positive f iv 266), pupils of the two sexes are taught succcssu cly 
by the same teacher By the English Board of Education, a 
distinction is drawn between mixed schools and dual schools 
“ Mixed schools ” are those in which, for most sulijeets of the 
curriculum, bo)s and girls are taught together by the same 
teachers in “ dual schools ” there are separate boys’ and girls’ 
departments under a singk principal, but with separate entrances, 
classrooms and pla\ grounds for the two sexes 

History — Co-education in early times was occasional and 
sporadic For example, women were admitted by Plato to the 
inner circle of the Academy on terms of cquahtv with men 
The educational endowments of Teos provided that the professors 
of literature should teach lioth boys and girls It is uncertain 
whether the Roman schools in classical times were attended by 
both sexes A tombstone found at Capua represents a school- 
master with a boy on one side and a girl on the other Probablv 


co-education was practised in country districts for economical 
reasons , and also in the home schools organized bv wealthier 
families (Wilkins, Roman Education, pp 42-43) At Charles the 
Great’s Palace School at Aachen (ad 782 onwards), Alcuin 
taught together the young princes and their sisters, as well as 
grown men and women The Humanists of the Renaissance 
made the full development of personality a chief aim of education, 
and held up literary accomplishment as a desirable mark of 
personal distinction both for men and women Ihis led to the 
scholarly education of girls along with bovs in the home schools 
of some great families Ihus, at Mantua (1423 onwards), 
Vittorino da Feltre taught Cccilia Gonzaga with her brothers 
and the other boy pupils at his boarding-school , but there is no 
evidence that the latter was otherwise co-ed ucational Luther 
and other Reformers urged that girls as well as boys should be 
taught to read the Bible Hence came the tendency to eo-educa- 
tion of boys and girls in some elementary schools m Protestant 
lands This tendency can be traced both in Scotland and in the 
northern parts of England It is behev ed that, in the early day s 
of New England, district schools m smaller American towns were 
open to boys and girls alike, but that few girls advanced be\ ond 
reading and writing (Martin, Massachusetts Public School Sy stem, 
p 130) At Dorchester, Mass , it was left to the discretion 
of the elders and schoolmen whether maids should be taught with 
the boys or not, but in practice the girls seem to have been 
educated apart In 1602 the council of Ayr, Scotland, ordained 
that the girls who w ere learning to read and write at the Grammar 
School should be sent to the master of the Song School, “ because 
It IS not seemly that sic lasses should lie among the lads ’ (Grant, 
History of the Burgh and Parish Schouh of Scotland, 'p 526 ff ) 
Meriden, Connecticut, seems to hav c made common prov ision 
for the elementary education of bovs and girls m 1678 North- 
ampton, Mass , did the same in 1680 Deerfield, Mass , in 1698 
voted that “ all families having children either male or female 
between the ages of six and ten yeais shall pay by the poll for 
their schooling ” — presumably in the common school 

Thus the beginnings of co-education in its modern organized 
form may be traced liack partly to Scotland and partlv to the 
I nited States Ihe co-cducation of bovs and girls, carried 
through in varving degrees of completeness, was not uncommon 
in the old hndowed Schools of Scotland, and became more 
frequent as increasing attention was given to the education of 
girls At the Dollar Institution, founded bv John McNabb for 
the benefit of the poor of the parish of Dollar and shire of Clack- 
mannan (date of will, 1800), bovs and girls have been educated 
together m certain classes since the beginning of the school in 
1818 In the eastern parts of the United States, where the Puritan 
tradition also prevailed, co-education struck firm root, and spread 
chiefly for reasons of convenience and economy (Dexter, History 
of Education in United States, p 430) But throughout the west 
co-education was stronglv preferred in elementary and secondarv 
schools and in universities on the further ground that it was 
believed to be more in accordance with the democratic prmcipk 
of equal educational opportunity for the two sexes 

It should be added, however, that the leaven of Pestalozzi s 
thought has worked powerfully both 111 Europe and Amcru i m 
favour of the idea of co-education His view was that all 
educational institutions should, as far as possible, be modelled 
upon the analogv of the family and of the home At St uiz 
(1798-1799) he educated together in one household bovs and 
girls ranging in age from five to fifteen At Burgdorf (1799- 
1804) his work was in part co-educational \t Yverdun (1804- 
1825) Pestaloz/i established a school for girls close to his school 
for boys Ihe girls received instruction from some of the 
masters of the boys’ school, and girls and boys met at evening 
worship, in short excursions and at other times 

In England, the Society of Triends liave been the pioneers of 
co-education m boarding-schools, both for younger children 
and for pupils up to fifteen or sixteen years of age The practice 
of the society, though not exclusivelv co-educational, has long 
been favourable to co-education, cither m its complete or 
restneted form, as being more m harmony with the conditions 
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of family life Ackworth school was established by the London 
Yearly Meeting m 1779 for the education of boys and girls , 
but the school has never been fullv co-educationab the boys and 
girls being taught separately except m a few classes At Sidcot 
school, which was founded in 1808 b> the \ssociated Quarterly 
Meetings in the west of England for the education of children of 
Priends, bovs and girls are taught together, except m certain 
handicraft subjects Several other co-educational schools were 
founded by the Society of Friends during the first half of the 19th 
century 

Since that time the movement towards co-education in 
secondary schools and universities has steadily gained strength 
m England It has been furthered bv the diffusion of Pesta- 
lozzian ideas and also by the irfluence of American example 
In FngUind, private schools have made some of the most valu- 
able co-educational experiments A private boarding and da> 
secondarv school on co educxtional lines was instituted b> Mr 
W A Case in Hampstead m 1861; A co-educational boarding- 
school was founded in 1869 by Miss Luohington at Kingsley near 
Alton, Hants In 1873 Mr W H Herford began the Laclybam 
school for bovs and girls at Withmgton m the suburbs of Man- 
chester The passing of the Welsh Intermediate Education Act 
i88q led to the establishment of a considerable number of new 
mixed or dual secondary day-schools in Wales Many Lnglisli 
teachers gained experience m these schools and subsequently 
influenced English education The work and writings of Mr 
J H Badlcy at Bed ties, Petersfield, a co-educational boarding- 
school of the first grade, gave greatly increased weight to the 
principle of co-education Important additions have also been 
made to the fund of co-edueational experience by the King 
Alfred's school (Hampstead), Keswick school, and West Heath 
school (Hampstead) In 1907 a Public Co-educational Boarding 
bchool was opened at Harpenden 

Since the Education \ct 1902 became law, there has been a 
rapid increase of co-educational secondary dav-schools of the 
lower grade, under county or borough education authorities, 
in all parts of F ngland 1 his increase is due to two chief causes, 
viz (t) I he co-educational tradition of some of the higher 
grade board schools, many of which have become seconclary 
schools , and (2) the cionomv effected bv establishing one co- 
educational secondary school, in place of tw'o smaller schools for 
boys and girls separately 

The idea of co-ediuation in secondary schools has spread in 
several other European countries, especially in Holland, Norway, 
Sweden and Denmark In Scandinavia, the new practice 
appears to have begun with the establishment of a private higher 
secondary school, the Palmgremska Samskolan, in Stockholm, 
101876 A similar school, Nya Sv enska I aroverket, was founded 
upon the same model in Helsingfors, Finland, in 1880 In 
Norwa), the law of 1896 introduced co education in all state 
schools In Denmark, as in Norwa>, co-education was begun in 
pnv ate schools , on its proving a success there, it was intro- 
duced into the state schools, with two exceptions , and it is now 
obligatory in most state schools but optional in private schools 
(J S WLornton, Schools Public and Prtvah m the IS orih of Europe, 
1907, p 97) In Holland, there IS now a good deal of co-education 
in lower secondary schools of the modern type For example, 
at Utrecht, the state higher burgher school provides the same 
course of instrucLion, except m gymnastics, for boys and girls 
At Almeloo, the municipal higher burgher school, though co- 
educational, differentiates the (lasses in several subjects In 
Belgium, France, Germany and Austria, co-education, though 
frequent in elementary schools, is regarded as undesirable in 
secondary , but the movement in its favour m many parts of 
Germany seems to be gathering strength All over Europe 
the Roman Catholic populations prefer the older ideal of separate 
schools for boys and girls 

Co-education in colleges and universities, which began at 
Oberlin, Ohio, in 1833, was adopted almost without exception 
by the state universities throughout the west of America from 
1862 onwards Since that time the idea has spread rapidly 
throughout Europe, and the presence of women students at 


universities originally confined to men is one of the most striking 
educational facts of the age 

Co'cducaiion tn the United Kingdom, (a) England and Walts — 
The Board of Education does not possess any summary showing 
the number of pupils in mixed public elementary schools or in 
mixed departments of such schools. In 1901, out of 31,502 
departments of public elementary schools in England and Wales, 
nearly half (15,504) were mixed departments, in which boys and 
girls were educated together But as the departments were of 
unequal size, it must not be inferred from this that half the 
children in public elementary schools m that vear (5,883,762) 
were receiving co-education Of the total number of departments 
m public elementary schools m England and Wales, the pei- 
centage of mixed schools fell from 516 in 1881 to 49 4 m 1891 
and 49 2 in 1901 But these percentages must not be taken to 
prove an absolute decline m the number of children m mixed 
departments 

In England, out of 492 jniblic secondary schools which were 
recognized by the Board of Education for the receipt of govern- 
ment grant for the school year ending July 31, 1905, and which 
contained 85,358 pupils, 108 schools, with 21,720 pupils, were 
mixed , and 20 schools, with 8980 pupils, were dual schools 

Thus, of the total number of pupils in the secondary schools 
referred to above, a little over 2 5 % were in mixed schools, and 
alxiut 10 % were in dual schools It is not safe to assume, 
however, that all the mixed schools were completely co-educa- 
tional m their work, or that the dual schools were not co- 
educational in respect of certain subjects or parts of the course 
It should also be remembered that, besides the secondary 
[ schools recognized by the Board of Education for the receipt 
of government grant, there is a considerable number of great 
endowed secondary bo irding-schools (“ public schools ’ m the 
E,nghsh use of that expression) which are for bo>s onl> Ihere 
are also at least 5000 private secondary schools, of which, in 
1897 (since when no comprehensive statistical inquiry has been 
made) 970, with 26,027 pupils, were mixed schools But the great 
majority of the children in these mixed schools were under 
twelve years of age The number of boys and girls over 
twelve years of age, m the mixed private secondary schools 
which were include <1 in the 1897 return, was only 5488 

In Wales, for the school year ending July 31, 1905, out of 
84 state-aided public secondary schools, 11 were mixed and 44 
were dual schools The number of scholars in the Welsh schools 
referred to above was 9340 Of these, 1457, or 15 %, were m 
mixed schools, and 5085, or 54%, were in dual schools Ihe 
managers of dual schools in Wales have the power to arrange 
that boys and girls shall be taught together m any or all the 
classes , and, as a matter of fact, nearly all the dual schools 
are worked as mixed schools, though they appear in these 
figures under dual 

(b) Scotland — In the public elementary schools, including 
the higher grade schools of Scotland, co-education is the almost 
universal rule The exceptions, which for the most part are 
Roman Catholic or Episcopal Church schools, tend to dimmish 
year by year In 1905, out of 3843 departments m the Scotch 
public elementary and higher grade schools, 3783 were mixid 
These include the infant departments Out of the total number of 
children in the public elementary and higher grade schools,includ- 
mg infants’ depiartments, 98 43 % were receiving co-education 

In the secondary schools of Scotland there has been m recent 
years little perceptible movement either towards co-education 
or away from it What movement there is, favours the establish 
ment of separate secondary schools for girls m the large centres 
of population Out of 109 public secondary schools m Scotland 
in 1905-1906, 29 schools were for boys only and 40 scliools for 
girls only One school had boys and girls m separate depart- 
ments In the remaining 39 schools, boys and girls were taken 
together to an extent which varied with the subjects taken , 
but there was nothing of the nature of a strict separation of the 
sexes as regards the ordinary work of the school 

(c) Ireland — In Ireland, the percentage of pupils on the 
rolls of mixed national schools (1 e schools attended by boys and 
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girls), to the total number of pupils on the rolls of all national 
schools, has slowly incrtased In 1880 the percentage was 
S7 s , m 1898, 4 , in 1905, 60 9 

The Commissioners of Intermediate Education m Ireland had 
on their list in 1906, secondary schools which were classified 
by them as mixed schools niese schools were attended bv 
640 bovs and 413 girls between 13 and 19 years of age TIk 
commissioners do not know to what extent the boys and girls 
in these schools received instruction in the same classes As, 
however, the schools are small, they believe that in the great 
majority of cases the bovs and girls were taught together In 
one large school not classified as mixed, the boys (117) and girls 
(60) were taught in the same classes 

Vmversiiies and Umver'niv Colleges tn the United Kingdom — 
Women are admitted as members of the universities of London, 
Durham, Manchester, Liverpool, Birmingham, Leeds, Sheffield, 
Wales, Edinburgh, Aberdeen, St Andrews, (ilasgow, Dublin 
and the Royal University of Ireland At Oxford and Cambridge 
women are not admitted as members of the university, but by 
courtesy enjoy entrance to practically all university lectures and 
examinations Ihe social life of the men and women students 
IS more separate m the old than m the new universities In no 
grade of education in the United Kingdom has the principle of 
co-education made more rapid advance than in the universities 
The university edueation of women began in London (Queen’s 
College 1848, Bedford College 1849, ^’^^Ah being preceded by 
classes in earlier years) ihe University of T ondon in 1878 
decided to accept from the crown a supplemental charter 
making every degree, honour and prize awarded by the univ ersitv 
accessible to students of both sexes on perfcctlv equal terms 
By charter in 1880, the Victoria University (now broken up into 
the universities of Manchester, Liverpool and Leeds) received 
power to grant degrees to women as w( II as to men The charter 
of the university of Wales (1893) provides that “ Women shall 
be eligible equallj with men for admittance to any degree winch 
our university is authonred to confer , every office created m 
the university, and the membership of every authority con- 
stituted by the charter shall be open to women equally w ith men ’ 
In 1889 the Universities (Scotland) Act empowered the com- 
missioners to make ordinances, enabling each university toailmit 
women in graduition in one or more faculties and to provide 
for their instruction At all the university colleges in the United 
Kingdom women are cdtu ated as well as men 

United — (.o-cducation is a characteristic feature of the 

educational s> stem of the different states of the American I nion 
Of elementary school pupils at least 96 %, and of sccondarv 
school pupils 95 %, are in mixed schools In 1903, out of a total 
enrolment of 1 3,990 803 pupils 111 public elementary and second- 
iry schools anci training colleges, 13,387,734 were in schools 
attended by pupils of both sexes Out of 530,600 pupils on the 
rolls of public secondary schools (high schools) in ic;o2, 323 300 
were m co-educational schools ihe same was true of 43% 
of the pupils (numbering over 100,000) in private secondary 
schools In colleges and univ ersities 62 of all undergraduates 
were m co-educational institutions, to which category thirty-four 
\merican universities belong (US ( ommissioner of Education, 
Report for fQoj, p 2454) In America opinion is thus pre- 
dominantly m favour of co-education, but there is a current of 
adverse criticism, especially among some who hav e had experience 
of school conditions in large cities 

General Remeiv of the Question — In schools for infants and 
younger children co-eduiation is approved by all authorities 
It is increasingly favoured on educational grounds m smaller 
schools for children up to 12 or 13 years of age or thereabouts 
But where elementary schools have to be large, separate depart- 
ments for boys and girls are generally preferable, though mixed 
schools are often established for reasons of economy At 
the other end of the educational scale, viz in the universities, 
the co-education of men and women in the same institution is 
fast becoming the rule Ihis is due partly to the prohibitive cost 
of duplicating teaching staff, laboratories, libraries and other 
equipment, partly to the desire of women to qualify themselves 


for professional life by passing through the same courses of 
framing as are prescribed for men Ihe degree, however, to 
which social intercourse is carried on between men and women 
students differs widely in the different co-educational univer- 
sities There are occasional signs, r g at Chicago, of a rcai lion 
agnnst the fullest form of academic co-cducation And it is 
probable that the universities will prov ide among manv courses 
(ommon to m^n and women, some (like engineering) suitable 
for men only, anel others (like advanced instruction in home- 
science, or certain courses of professional p’-eparation for teachers 
of young children) which will rarely be attencUfl b\ any but 
vvoiTien (ommon use of the same univeisitv institutions is 
compatible with much difftrcnlution in courses of study and 
with separately organized forms of collegiate life It is with 
regard to the part of education which lies between the elementary 
schools and the universities that the sharpest division of opinion 
upon the principle of co-cduration now exists In Europe, 
with the exception of Srandinivia those who advocate co- 
education of the sexes m secondary schools up to i8 or 19 years 
of age are at present in a distinct minonlv , even is regards day 
schools, and still more when they propost to ajvplv the s imt 
principle to boarding schools But the apjilication of the co- 
educational principle to ill sclicjols alike is favoured bv an 
apparently increasing number of men and women Ihis move- 
ment in opinion is connected with the increase in the number 
of girls desiring access to sccondarv schools, a demand which 
can most easily and cconomicallv be met by grintmg to girls 
access to some of the existing schools for bov Ihe co-educa- 
tion d movement is also connected with a strong v’ew of sex 
equality It is furthered by the rapidly increesing number of 
women teachers who arc available for higher educational woik 
Mixed secondary schools with mixed staffs aie spreading for 
reasons of economy m smaller towns and rural districts In 
large towns separate schools are usually recommended in pre- 
ference, but much depends upon the socid tradition of the 
neighbourhood I hose who advocate co education for boys 
and girls in second xry schools urge it mainly on the ground of 
Its naturilness and closer conformity to the conditions of he dthy, 
unselfconscious home life They belitve it to be a protective 
igamst unclcanness of talk and school immorality Ihev point 
to Its convenience and economy fhev welcome co-cducation 
as likclv to bring with it a healthy radicalism m regard to the 
older tradition of studies in boys’ secondary schools They 
approve It as le lelng to mixed staffs of men and women teachers, 
and as the most effectual wav of putting girls in a position of 
reasonable equality^ with bovs in respeet of intellectual and eivic 
opportunity On the other hand, those who oppose co-edueation 
in secondary schools rest their case upon the danger of *hc 
intellectual or physical overstrain of girls during aeiolcsccnce , 
and upon the unequal rate of development of boys and girls 
during the secondary school period, the girls being more forward 
than the bovs at first, but as a lule less able to work as bard 
at a somewhat later stage The irities furthci lomplam that 
co-edueatioii is gent rally so organized that the girls eouisc of 
stuilv is more 01 less assimilitcd to that of the boys, with the 
result that It lannot hive the aitistic and domestic character 
which IS suitable for the majority of gnls Complaint is iKo 
made that the head of i co-cducational school for pupils over 
the age of 10 is usually i man though the hedth and ehiracter 
of girls need the care and control of a woman v ested w ith complete 
authority and responsibility \\ hile demurring to the view that 
eo education of the sexes would be a moral panicea, the eritics 
of the system admit that the prescnei of the girls would exert 
a refining influence, but they believe that on the whole the bovs 
are likely to gain less from co-cducition than the girls are likely 
to lose by it In ill these matters carcfullv recorded observation 
and experiment are needed, and it mav well be found that co- 
education Is best for some bovs and for some girls though not 
for all Temperaments and dispositions differ Some bov s seem 
by nature more fitted for the kind of training generally ^iven 
to girls , some girls are by nature fitted for the kind of trainmg 
generally given to boys The sex division does not mark off 
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temperaments into two sharply contrasted groups The intro- 
duction of girls into boys’ secondary schools may remove or 
mitigate coarse traditions of speech and conduct where such 
persist But it would be unfortunate if stiff and pedantic 
traditions of secondary education were now fixed upon girls 
instead of being reconsidered and modified in the interests of 
boys also In anv case, if co-education in secondary schools is 
to >ield the benefits which some anticipate from it, great vigil- 
ance, careful selection of pupils and very liberal staffing will be 
necessary Without these securities the results of co-education 
in secondary schools might be disappointing, disquieting or 
even disastrous 

Bibuocrai my — Plato m the Republic (v 452 456) and Laws (vii 
804-805) argucb that uomcn should share as f ir as possible m educa- 
tion with men Mary Wollstonecraft, A Vindication of the Rights of 
Women (1702) contends that “ both sexes ought not only in private 
families but in public schools to be educated together ’ J G 
Spurzhenn Principles of Education, pp 272 288 (Edinburgh, 1821), 
replies to this argument In the Board of Education Special Reports 
on I ducational Subjects vol vi (Wyman <1 Sons iqoo) J H Badlcy, 
wrritmg on The Possibility of Co education in English Preparatory 
and other Secondary Schools is strongly in favour " In co education 
half heartedness means failure Ihe more completely both 
sexes can be brought together upon an equal and natur il footing the 
less the difficulties grow ’ In the Board of Education Special 
Reports vol xi (\Vyman A Sons 1902) Rev Ctcil Grant writing on 
Can American Education be grafted upon the English Public School 
Sistem > answers strongly in the aflirmativc co-education is 
recommended on eight grounds — (i) Vast economy of expenditure 
(2) return to the n itural system, (3) discipline mule easier (4) 
intellectual stimulus (5) a better bilinee m instruction (6) im 
proved nitinncis , (7) prevention of extremes of masculinity or 
femininity , (8) a safeguard ag iinst the moral danger 

Co education a series of Essays (Ixmdon 1903) edited by Alice 
Woods IS m favour of co-cducation nine practical worke rs recording 
thtir expeiicncc this is one of the best books on the subject 
J If BadW s Co education after Eiftetn its Value and Difpculties 
Child Life (I ondon January 1006) is candid judicious and practical 
M E Sadler in Repoits on Secondary Education in Hampshire Derby 
shire and Essex (1904, 1905 and 1906 respectively) gives eletails 
of the curriculum of many co ediic itional sccondaiy schools In 
the U S Commissioner of Education Rfpoi/ /or /90? vol 1 pp 1047- 
1078 Anni Tolrnan Smith writing on Co education in the Schools 
and Colleges of the United States gives in histoiical leview of the 
subject with bibliography (compart bibliography in Report of U S 
Commissioner of 1 ducaiion for igoo-igoi pp 1310 1325) G Stanley 
Hall on Adolescence its Psychology and its Relations to Physiology 
Anthropology Sociology Sex Crime, Religion and Education vol n 
chap XV 11 on Adolescent Girls ind their education (New York D 
Apple ton & Co 1904) is strongly against co education during adoles- 
cence In W Rem s / ncyklopadisches llandbuch der Padagogih (Lan 
gcusalza Beyer) art ‘ Gcmtmsame F rziehung fur Knabcn und 
Madchen, ' K E Palmgren is in favour of co-cducation (vol 111 of 
2nd ed 1905) Sec also VV Rem Ober gemeinsame E rziehung von 
hnaben und Madchen (Freiburg 1903) and Bencht uber den I 
Internationalen Kongress ftir Schulhygiene (Nurnberg 1904) vol 11 
pp 140 ff ■' Co education in der hoheren Schulen ’ (M E S ) 

COEFFETEAU, NICOLAS (1574-1623), French theologian, 
poet and historian, was born at Samt-Calais He entered the 
Dominican order and lectured on philosophy at Pans, being also 
“ ordinary preacher ” to Henry IV , and afterwards ambassador 
at Rome In 1606 he was vicar-general of the congregation of 
France, and received from Mane de’ Medici the revenues of the 
sees of Lombez and Saintes He also administered the diocese of 
Metz, and was nominated to that of Marseilles in 1621, but ill- 
health obliged him here to take a coadjutor Coeffeteau won 
considerable distinction in the controversy against the Protestant 
reformers and also wrote a History of Rome from Augustus to 
Constantine Many of his theological writings were collected in 
one volume (Pans, 1622), and at the time of his death m 1623 he 
was engaged on a translation of the New Testament which is 
still m manuscript 

COEHOORN, MENNO, Baron van (1641-1704), Dutch 
soldier and military engineer, of Swedish extraction, was born at 
Leeuwarden m Friesland He received an excellent military 
and general education, and at the age of sixteen became a captain 
in the Dutch army He took part in the defence of Maastricht 
in 1673 and m the siege of Grave m the same year, where the small 
mortars (called coehorns) invented by him caused the French 
garrison considerable trouble (Seydel, Nachnehten uber Festungs- 
krtege, Leipzig, i8i8) He was made a colonel for his gallant 
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conduct at the battle of Seneff (1674), and was present also at 
the battles of Cassel (1677) and Saint Denis (1678) 

The circumstances of the time and the country turned 
Coehoorn’s attention to the art of fortification, and the events of 
the late war showed him that existing methods could no longer 
be relied upon His first published work, Versterckinge de 
Vtffhoeks met alle syne Buylenwerken (Leeuwarden, 1682), at once 
aroused attention, and involved the author in a lively controversy 
with a rival engineer, Louys Paan (Leeuwarden, 1682, 1683 , 
copies are in the library of the Dutch ministry of war) The 
military authorities were much interested in this, and entrusted 
Coehoorn with the reconstruction of several fortresses in the 
Netherlands This task he continued throughout his career , 
and his experience in the work made him the worthy rival of his 
great contemporary Vauban He formulated his ideas a little 
later in his chief work, Nteuwe V esttngbouw op en natte of lage 
horizonl, &c (Leeuwarden, 1685), in which he laid down three 
“ systems,” the characteristic feature of which was the multi- 
plicity and great saliency of the works, which were calculated and 
in principle are still eminently suited for flat and almost marshv 
sites such as those of the I ow Countries He borrowed many 
of the details from the works of his Dutch predecessor Frey tag, of 
Albrecht Durer, and of the German engineer Speckle, and in 
general he aimed rather at the adaptation of his principles to the 
requirements of individual sites than at producing a geometrically 
and theoretically perfect fortress , and throughout his career he 
never hesitated to depart from his own rules m dealing with 
exceptional cases, such as that of Groningen Subsequent 
editions of Nteuwe V esttnghomv appeared in Dutch (1702, and 
frequently afterwards), English (J ondon, 1705), French (Wcscl, 
1705), and German (Dusseldorf, 1709) 

From 1688 to the treaty of Ryswick Coehoorn served as a 
brigadier At the battle of Hcurus he greatly distinguished 
himself, and in 1692 he defended Namur, a fortress of his own 
creation Namur was taken by Vauban , but the Dutch engineer 
had his revenge three > ears later, when the place, on which m the 
meantime Vauban had lavished his skill, fell to his attack 
Coehoorn became lieutenant-general and inspector-general of 
the Netherlands fortresses, and the high-Gcrman peoples as well 
as his own countrymen honoured him He commanded a corps 
m the army of the duke of Marlborough from 1701 to 1703, and 
m the constant siege warfare of these campaigns in the Low 
Countries his technical skill was of the highest value The swift 
reduction of the fortress of Bonn and the siege of Huy m 1703 
were his crowning successes At the opening of his following 
campaign he was on his way to confer with Marlborough when 
he died of apoplexy at Wijkel on the 17th of March 1704 
His “ first system ” was applied to numerous places in Holland, 
notably Nijmwegen, Breda and Bergen-op-/oom Mannheim in 
Germany was also fortified m this way, while the “second system ” 
was applied to Belgrade and Temesvar in eastern F uropc 

Ills son Gosewijn Theodor van Coehoorn wrote lus life fie edited 
Syperstein Leeuwarden 18O0) See also v Zastrow Ceschichte der 
bestandtgen Defesti^ung (Leipzig 1828) von Brese-Wmiin Vber 
Entstehen und IVesen der neueren Befestigungsmethode (1844) 
Cosseran de Villenoisy Essai historique stir la fortification (1869) , 
Mandar Architecture des fartercsses (1801) Krayenhoff Verhande 
ling over de ersle versterhingsmanier van Coehoorn (Hague 1823) , 
Bosscha N ederlandsche hcldend te Land (Amsteidani 1838) , Dewez 
Htstoire de Belgique 1823), lipcy Narratia de rebus gestis 

Mennonis Cohorm (1771) Hennert Dissertation sur la fortification 
pirmanente (1795), Bohms Grundltche Anleitung zur Knegsbau 
ktinsl (1776) AMomatas of allgemeene bekentmsse over de Vestingh 
bouw door Menno Baron van Coehoorn Uytgewerkt door L W Berg 
(MS m Dutch Ministry of War) Bousmard Essat gdndral de forii 
ficahon (1797) also the article Fortification and Siecfcrah 
COELEN’TERA, a group or grade of the animal kingdom, the 
zoological importance of which has risen considerably since the 
time (1887) of the publication of the first article under that 
heading in the Ency Bnt (9th edit ), even though their numbers 
have been reduced by the elevation of the Sponges or Porifera to 
the rank of an independent Phylum under the title Parazoa 
(W J Sollas, 1884) For the Coelentera thus restricted, the 
term Enterocoela, in contrast to Coelomocoela (the old Coelo- 
mata), was suggested by E R Lankeste (1900) 
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From the more complex colonial Protozoa the Coelentera are 
readily separated by their possession of two distinct sets of cells, 
with diverse functions, arranged in two definite layers, — a 
condition found m no Protozoan The old criterion by which 
they and other Metazoa were once distinguished from Protozoa, 
namely, the differentiation of large and small sexual cells from 
each other and from the remaining cells of the body, has been 
broken down by the discovery of numerous cases of sueh 
differentiation among Protozoa Ihe Coelentera, as contrasted 
with other Metazoa (but not Parazoa), consist of two la>ers 
of cells only, an outer layer or ectoderm, an inner layer or 
endoderm They have hence been described as Diploblastica 
In the remaining Metazoa certain cells are budded off at an 
earlv stage of development from one or both of the two original 
layers, to form later a third layer, the mesoderm, whuh lies 
between the ectoderm and endoderm , such forms have therefore 
received the nam( IriplobHstica At the same time it is necessary 
to observe that it is by no means certiin that the mesoderm found 
m various groups of Metazoa is a similar or homologous formation 
in all cases A second essential difference between Coelentera 
and other Metazov (except Parazoa) is that m the former all 
spaces m the interior of the body are refer able to a single cavity 
of endodermal origin, the “ gastro-vascular cavitv ” often termed 
the coelenttron the spates are ahvavs origmallv continuous 
with one another, and are in almost every case permanently so 
This single tavitv and its lining serve apparently for all those 
functions (digestion, excretion, circulation and often repro- 
duction) which in more complex organisms arc distributed 
among various cavities of independent and ofttn very diverse 
origin 

In the Coelentera tht ectoderm and endoderm ire set apart 
from one anotlu r at a v erv earlv period m the life-history , 
genei illy either bv delamination or invagination processis 
described in the article FviBKvorooy Between these two cell- 
livcrs a mcsogloc v ((j ( Bourne, 1887) is alwxvs mtercalitcd 
as i secretion by one or both of them , this is a gelatinoid, primi- 
tivelv structureless Umella, which m the first instance serves 
merelv as a basal support for the tells In manv cases, as, for 
example, m the Medusae or jellv-fish, the mcsogloc i mav be so 
thick as to constitute the chief pirt of the bocJv in bulk and 
weight The ectoderm rarelv consists of more ih in one lav cr 
of cells these are divisible bv stiucturc and function into 
nervous, muscular and sccretoiv cells, supported bv interstitial 
cells Ihc endoderm is gencrilly also an epithelium one cell in 
thickness, the cells licing digestive, secretoiy and sometimes 
muscular Reproductive sexual cells mn be found in either of 
these two havers, according to the class and sub-class m question 
Ihc mcsogloca is in itself an inert non-cellular secretion, but the 
immigration of iniisrulai ind other cells into its substance, 
from lioth ectoderm ind endoderm, gives it in manv cases i 
strong resemblance to the mesoderm of Triplohlastica, — a 
resemblance which, while probably superficial, mav vet serve to 
indicate the path of evolution of the mesoderm 

Ihe ( oclentcra may thus be bricfiv defined as Metazoa which 
exhibit two embryonic oell-laycrs onlv , — the ectoderm and 
endodcim -their body-cavitics being referable to a single cavitv 
or coelcnteron in the endoderm Their position in the animal 
kingdom and their main subdivisions mav be expressed m the 
following table — 

I Protozov 

II PVRAZOV or PoRITERV 
III Metazoa 


CoeU ultra 
= Diploblastica 


Tnploblastic i 
(including Coelomati) 


Hy dromedusae 


Scyphozoa 


Ctenophora 


In the above-giv en classification, the Scyphomcclusae, formerly 
included with the Ilvdromedusae as Hy drozoa, are placed 
nearer the Anthozoa The reasons for this may be stated 
bneflv 

The Hydromfdlsae are distinguished from the Scyphozoa 
chiefly by negative characters, thev have no stomoclacum 
that is, no ingrowth of ectoderm at the mouth to form an oeso- 
phagus , they have no mesenteries (radiating partitions) which 
incompletely subdivide the coelcnteron , and they have no 
concentration of digestive cells into special organs Their 
ectodermal muscles arc mainly longitudinal, their endodermal 
muscles ire circularly arrangeci on the bodv-wall Their sexual 
cells are (probably in all cases) produced from the ectoderm 
and he in those raclii which are first accentuated in development 
They tv pu ally present two structural forms, the non-se xu<il 
hvxlroid and the sexual mcdusoid in such a case there is an 
alternation of gcncritions (metagenesis), the In droid giving rise 
to the mcdusoid bv a sexu il gemmation, the mcdusoid bearing 
sexual cells which develop into a hv droid In some other cases 
medusoid develops directlv from mcdusoid (hvpogenesi-,) 
whether bv sexual cells or bv gemmation The mediisoids have 
a muscular velum of ectoderm and mesogloca onlv 

The Scyphozoa have the following features in common — 
Ihey tvpuallv exhibit an ectodermal stomodaeum partitions 
or mesenteries project into their coelcnteron from the bodv-wall 
and on these are gencrallv concentrated digestive cells (to form 
mesenterial filaments, phacellae or gastric filaments, &.c ) , the 
external musculature of the body -wall is circular (except m 
CeriattUim) , the internal, longitudinal and the sexual cells 
probab'v alvvavs arise in the endoderm 

The ScYPHOMEDi SAL, like the Ilvdromedusae tvpically 
present a metagenesis, the non-scxual scvphistomoid (corre- 
sponding to the hv droid) iltermting with the sexual medusoui 
In other ciscs the mcdusoid is hypogcnc tic, medusoid producing 
medusoid The sexual cells of the medusoid lie in the endoderm 
on intcrraclii that is on the second set of radii accentuated in 
the course of development Ihe mcdusoids have no true velum , 
m some cases a strut tun more or US', resembling this organ, 
termed a vcKrium, is present permeated In endodermal canals 

The \ntho/oa differ from the Sev phomedusae in having 
no mcdusoid form , thev all more or less resemble a sea-anemone 
and mav be termed actinioid Thrv are (with rare excep- 
tions, prohablv sccondarilv acquired) hv pc-igenetic the offspring 
resembling the parent, and both being sc xml Ihe sexual cells 
are borne on the mesenteries 111 positions irrespective of obvious 
developmental radii 

The f TFNOPiiORA are so aberrant in stiucture that it has been 
jiropusecl to separate them from the ( oclcnlera altogether 
they are, however theoretic illv deducibU from an ancestor 
common to other Coelentera, but their extreme specialization 
precludes the idea of am cUise relationship with the rest 

Vs regards the other three groups, however it is casv to 
conceive of them as denvecl from an ancestor represented to-dav 
to some extent bv the planul a-larv a, which was t oelenteratc m 
so far as it was composed of m ectoderm ind endoderm, and 
had an intern il digestive cavitv (I of the table) 

At the point of diveigence between Sevphozoa and Ilvdro 
mcdusie (Il of the table of hypothetical descent) we mav 
conceive of Us descendant is tcntaeul etc capable of either 
floating (swimming) or fixation it will like I iicernaria to-dav , 
and cxhiliitmg incipient differentiation of mv oepithelial cells 
(formcrlv termed neuro-mu-,tular cells) \t the parting of the 
wav's which led, on the one h ind to modern Scy phomedusae, on 
the other to A,nthozoi (III) it is probible that the commean 
ancestor was marked by incipient mesenteries and bv the limita- 
tion of the sexual cells to endoderm The lines of descent — II 
to Hy dromedusae, and III to Sev phomedusae — represent periods 
during which the hypothetical ancestors II and III , capable of 
either locomotion or fixation at will, were either differentiated 
into alternating generations of fixed sterile nutritive hv droids 
(scyphistomoids) and locomotor sexual medusoids, or abandoned 
the power of fixation m hvpogenetic cases During the period 

VI 21 


Scyphomedusae 


\nthozoa 
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represented by the line of descent — III to Anthozoa— this group 
abandoned its power of idult locomotion by swimming During 

Hydromcdusac Scvphomedusae Anthozoa 



these periods were also attained those less important structural 
characters which these three groups present to-day (G H Fo ) 

COELLO, ALONSO SANCHEZ (1515-1590), Spanish painter, 
according to some authorities a native of Portugal, was born, 
according to others, at Bemfacio, near the city of Valenaa 
He studied many years m Italy , and r( turning to Spam m 1 541 
he settled at Madrid, and worked on religious themes for most 
of the palaces and larger churches He was a follower of iitian, 
and, hke him, excelled in portraits and single figures, elaboratmg 
the textures of his armours, draperies, and such accessories in a 
manner so masterly as strongly to influence Velaz(|uez m his 
treatment of like objects Many of his pictures were destroyed 
in the fires that consumed the Madrid and Prado palaces, but 
many good examples are yet extant, among which may be noted 
the portraits of the infantes Carlos and Isabella, now in the 
Madrid gallery, and the St Sebastian painted m the church of 
San Gerdnimo, also in Madrid Coello left a daughter, Isabella 
Sanchez, who studied under him, and painted excellent portraits 

COELLO, ANTONIO (1610 ^-16^2), Spanish dramatist and 
poet, was born at Madrid about the beginning of tlie 17th century 
He entered the household of the duke de Albuquerque, and after 
some years of scrv icc m the army received the order of Santiago 
in 1648 He was a fav ountc of Philip IV , who is reported to 
have collaborated with him , this rumour is not confirmed, but 
there is ample proof of Coello s collaboration with Caldcrdn, 
Rojas /orMila, Solis and Velez de Guevara, the most dis- 
tinguished dramatists of the age I he best of his original 
plays, Los hviperioi di sets hnra^, has been wrongly ascribed 
to Caldcion, it was adapted by Samuel Tuke, under the title of 
The Advent ur a of five Hours, and was described by Pepys as 
superior to Othello It is an excellent example of stagecraft 
and animated dialogue Coello died on the 20th of October 
1652, shortly after his nomination to a post m the household 
of Philip IV 

COELOM AND SEROUS MEMBRANES In human anatomy 
the body-cavity or coelom (Gr koiAos, hollow) is divided into the 
pericardium, tJie two pleurae, the peritoneum and the two tunicae 
vaginal es 

The pericardium is a closed sac which occupies the central 
part of the thorax and contains the heart Like all the serous 
membranes it has a visceral and a parietal laser, the former of 
which is closely applied to the heart and consists of endothelial 
cells with a slight fibrous backing to it is due the glossy appear- 
ance of a freshly removed heart 1 he parietal layer is double , 
externally there is a strong fibrous protective coat which is con- 
tinuous with the other fibrous structures m the neighbourhood, 
especially with the sheaths of the great vessels at the root of the 
heart, with prolongations of the fascia of the neck, and with the 
central tendon of the diaphragm, while internally is the serous 
layer which is reflected from the surface of the heart, where the 


-COELOM 

great vessels enter, so that everywhere the two layers of the 
serous membrane are in contact, and the only thing within the 
cavity IS a drop or two of the fluid secreted by the serous walls 
When the parietal layer is laid open and the heart removed by 
cutting through the great vessels, it will be seen that there are 
two Imesof reflection of the serous layer, one common to the aorta 
and pulmonary artery, the other to all the pulmonary veins and 
the two venae cavae 

The pleurae very closely resemble the pericardium except that 
the fibrous outer coat of the parietal layer is not nearly as strong , 
It is closely attached to the inner surface of the chest walls and 
mcsially to the outer layer of the pericardium , above it is 
thickened by a fibrous contribution from the scalene muscles, 
and this forms the dome of the pleura which fits into the concavity 
of the first rib and contains the apex of the lung The reflection 
of the serous layer of the pleura, from the parietal to the visceral 
part, takes place at the root of the lung, where the great vessels 
enter, and continues for some distance below this as the liga- 
mentum latum pulmonis The upper limit of the pleural cavity 
reaches about half an inch above the inner third of the clavicle, 
while, below, it may be marked out by a line drawn from the 
twelfth thoracic spine to the tenth rib m the mid axillary line, 
the eighth rib in the nipple line, and tht, sixth rib at its junction 
with the sternum I here is probably very little difference in 
the lower level of the pleurae on the two sides 

The peritoneum is a more extensive and complicated membrane 
than either the pericardium or pleura , it surrounds the alxlommal 
and pelvic viscera, and, like the other sacs, has a parietal and 
visceral layer The line of reflection of these, though a con- 
tinuous one, IS \ery tortuous The peritoneum consists of a 
greater and lesser sac which communicate through an opening 
known as the foramen of Winslow, and the most satisfactory way 
of understanding these is to follow the reflections first in a vertical 
median (s igittal) section and then 
in a horizontal one, the body 
being supposed to be m the up- 
right position If a median 
sagittal section be studied first, 
and a start be made at the 
umbilicus (sec fig i), the parietal 
peritoneum is seen to run upward, 
lining the antenor abdominal 
wall, and then to pass along the 
under surf ice of the diaphr igm 
till Its posterior third is re iched , 
here there is a refit ci ion on to 
the liver (L), forming the pnterior 
layer of the coronary ligament 
of that viseus, while the mem- 
brane now becomes \ isceral and 
envelops the front of the liver 
as far Ixick as the transverse 
fissure on its lower surface , here 
It IS reflected on to the stomach 
(St) forming the antenor layer 
of the gastro-lupatic or lesser 
omentum It now covers the 
front of the stomach, and at the 
lower border runs down as the 
anterior layer of an apron-like 
fold, the great omentum, which 
m some cases reaches as low as 
the pubes , then it turns up again 
as the posterior or fourth layer ot 
the greatomentum untilthe trans- 
verse colon (C ) is reached, the posterior surface of which it covers 
and IS reflected, as the posterior layer of the transverse meso-colon, 
to the lower part of the pancreas (P) , after this it turns down and 
covers the antenor surface of the third part of the duodenum 
(D) till the posterior wall of the abdomen is reached, from 
which it IS reflected on to the small intestine (I) as the antenor 
layer of the mesentery, a fold varying from 5 to 8 m between its 



Fig I — Di'Xf’nm of vertical 
metlian section of Abdomen 
A Aorta D Duodenum 

P, Pancreas B Bladder 

I Intestine St Stomich 

R Rectum t Colon 

I Liver \ V igina 

(The hne clots rcpicscnt the 
great sac ot the peritoneum the 
CO irsc dots the lesser sac ) 
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pericardium, but with the folding over they come to he in 
the dorsal wall and gradually bulge into the cavity as they 
coalesce to form the heart, so that the heart drops into the dorsal 
side of the pericardium and draws down a fold of the membrane 
called the dorsal mesocardtum In mammals A Robinson 
{Jour Anat and Phys xxxvii i) has shown that no ventral 
mesocardium exists, though m more lowly vertebrates it is 
present Laterally the pericardial cavity communicates with 
the general cavity of the coelom, but with the growth of the 
Cuvierian ducts (see development of veins) these communica- 
tions disappear Originally the mesocardium runs the whole 
length of the pericardium from before backward, but later on 
the middle part becomes obliterated, ind so the two separate 
reflections from the parietal to the visceral layer, already noticed, 
are accounted for 

Just behind the pericardium and m front of the umbilicus, 
which at first are close together, the mesoderm forms a mass 
which IS called the septum transversum, and into this the develop- 
ing lungs push bag-like protrusions of the coelom, consisting of 
visceral and parietal layers, and these eventually lose their 
( onnexion with the rest of the coelom, xs the diaphragm develops, 
and become the pleural cavities After the pericardium and 
pleurae ha\e been separated off the remainder of the coelom 
becomes the peritoneum At first the stomach and intestine 
form a straight tube, which is connected to the dorsum of the 
embryo by a dorsal mesentery and to the mid-ventral wall m 
front of the umbiluus bv a ventral mesentery Into the ventral 
mesentery the liver grows as diverticula from the duodenum, 
so that some of the mesentery remains as the falciform ligament 
of the liver and some as the lesser omentum Into the dorsal 
mesentery the pancreas grows, also as diverticula, from the 
duodenum, while the spleen is developed from the mesoderm 
contained m the same fold As tlie stomach turns over so that 
its left side becomes ventral, the dorsal mesentery attached to 
it becomes pulled out, m such a way that part of it forms the 
great omentum and part the gastro-spk me omentum AfUr 
the caecum is formed as a diverticulum from the intestine it is 
situated close to the liver and gradually travels down into the 
right iliac foss i This passage to the right is accompanied bv a 
throwing over of the duodenal loop to the right, so that the right 
side of its mesenterv becomes pressed against the oorsal wall of 
the abdomen and obliterated Ihis accounts for the fact that 
the pancreas and duodenum are only covered by peritoneum 
on their anterior surfaces m man The formation of the lesser 
sac IS due to the turning over of the stomach to the right, with 
the result that a cave, known sometimts as the bursa omentab';, 
is foimcd behind it Originally, of course, the whole colon had a 
dorsal mesocolon continuous with the mesenter), but m the 
region of the ascending and descending colon this usually dis- 
appears and these pirts of the gut are uncovered by peritoneum 
posteriorly The transverse mesocolon persists and at first 
IS quite free from the great omentum, but lattr, m man, the two 
structures fuse ^ and the fourth layer of the great omentum 
becomes continuous with the posterior layer of the transverse 
mesocolon 

For further details see yuain s -iHatomy (London iqo8) 

Comparative Anatomy — In the Amphioxus the coelom is 
developed in the embryo as a senes of bilateral jiouches, called 
enttrocoehs, from the sides of the alimentary canal , these arc 
therefore cntodcrmal in their origin, as in Sagitta and the Echino- 
dermata xmong the invertebr ites In the adult the development 
of the atrium causes a considerable reduction of the cot lorn, 
represented by two dorsal coelomic canals communicating with 
a ventral canal by means of branchial canals which run down 
the outer side of the primxry gill bars Into the dorsal canals 
the nephndia opt n In the intestinal region the coelom is only 
present on the left side 

In the higher vertebrates (Cramata) the coelom is developed 
by a splitting of the mesoderm into two layers, and a peri- 

* Some authorities hold that this alteration is not brought about 
by fusion, but by a dragging away of the posterior layer of the great 
omentum from the dorsal wall of the abdomen 


cardium is constricted off from the general cavity In all cases 
the ova burst into the coelom before making their way to the 
exterior, and m some cases, e g amphioxus, lamprey (Cyclo- 
stomata), eels and mud-fish (Dipnoi), the sperm cells do so too 
The Cyclostomata have a pair of genital pores which lead 
from the coelom into the urmo-genital sinus, and so to the 
exterior 

In the Elasmobranch fish there is a pericardio-pentoneal canal 
forming a communication between these two parts of the coelom , 
also a large common opening for the two oviducts m the region 
of the liver, and two openings, called abdominal pores, on to the 
surface close to the cloacal aperture In the Teleostomi (leleo- 
stean and Ganoid fish) abdominal pores are rare, but in most 
Teleostei (bony fish) the ova pass directly down oviducts, as 
they do in Arthropods, without entering the peritoneal cavit> , 
there is little doubt, however, that these oviducts are originally 
coelomic m origin In the Dipnoi (mud-fish) abdominal pores 
are found, and probably serve as a passage for the sperm cells, 
since there are no vasa deferentia In fishes a complete dorsal 
mesentery is seldom found in the adult , m many cases it only 
remains os a tube surrounding the vessels passing to the aliment- 
ary can vl 

In the Amphibia, Reptilia and Aves, one cavity acts as pleura 
and peritoneum, though m the latter the lungs are not com- 
pletely surrounded by a serous membrane In many h/ards 
the comparatively straight mtistine, with its continuous dorsal 
mesentery and ventral mesentery in the anterior part of tlu 
abdomen, is very like a stage in the development of the human 
and other mammalian embryos In the mammalia the di i- 
phragm is complete (see Diaphrvom) xnd divides the plturo- 
peritoncvil cavity into its two constituent parts In the 
lower mammals the derivatives of the original dorsal mrscntcry 
do not undergo as much fusion and obliteration as they do in 
adult man , the ascending ancl descending mesocolon is retained 
and the transverse mesocolon contr lets no adhesion to the great 
omentum It is a common thing, however, to find a fenestrated 
arrangement of the great omentum which shows that its layers 
have been completely obliterated m many places 

In those animals, such as the rabbit, in which the testes are 
sometimes in the scrotum and sometimes m the abdomen, the 
communication between the peritoneum and the tunica vaginalis 
remains throughout life 

For further details mel literature up to i<)02, see R Wudershciin s 
Vergletchende AnaUnme dir U irbeltiere (Jen i 1902) (1 OF) 

COEN, JAN PIETERSZOON (1587-1630), fourth governor- 
general of the Dutch last Indies, was born at Iloorn, and spent 
his youth at Rome in the house of the famous merchants the 
Piscatori In 1607 he sailed from Amsterdam to the Indies as 
second commt rcial agent, and remained away four years lie had 
proved so capable that in 1612 he was sent out a second time at 
the head of a trading expedition In the following year he was 
made a councillor and director-gcncr d of the East Indian trade 
Afterwards he became president at Bantam, and on the 31st ot 
October 1617 he was promoted in succession to Laurens Rcaal 
to the post of governor-general lo his vigour and intrepidity 
the Dutch in no small measure owed the preservation and estab- 
lishment of their empire in the East lie took and destroyed 
Jacatra, and founded on its nuns the capital of the Dutch East 
Indies, to which he gave the name of Batavia In 1622 Coen 
obtained leave to resign his post and return to Holland, but in his 
absence great diflicultics had arisen with the English at Amboina 
(the so-called massacre of Amboina), and m 1627 under pressure 
from the directors of the East India Company he again returned 
as governor-general to Batavia In 1629 he was able to beat off 
a formidable attack of the sultan of Mataram, sometimes styled 
emperor of Java, upon Batavia He died the following year 

COENACULUM, the term applied to the eating-room of a 
Roman house m which the supper {coena) or latest meal was 
taken It was sometimes placed in an upper storey and reached 
by an external staircase 1 he Last Supper in the New Testament 
was taken m the Cocnaculum, the “ large upper room ” cited in 
St Mark (xiv 15) and St Luke (xxn 12) 
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CCENWULF (d 821), king of Mercia, succeeded to the throne 
in 796, on the death of Ecgfnth, son of Offa His succession is 
somewhat remarkable, as his direct ancestors do not seem to have 
held the throne for six generations In 798 he invaded Kent, 
deposed and imprisoned Eadberht Praen, and made his own 
brother Cuthred king Cuthred reigned in Kent from 798 to 807, 
when he died, and Ccenwulf seems to have taken Kent into his 
own hands It was during this reign that the archbishopric of 
Lichfield was abolished, probably before 803, as the Hj-gtberht 
who signed as an abbot at the council of ( loveshoe in that year 
was presumably the former arehbishop Ccenwulf appears from 
the charters to have quarrelled with Wulfred of Canterbury, who 
was consecrated m 806, and the dispute continued for several 
years It was probably only settled at C loveshoe 10821;, when the 
lawsuit of ( wcenthryth, daughter and heiress of Ccenwulf, with 
Wulfred was terminated Ccenwulf may have instigated the 
raid of iEthelmund, earl of the Ilwicce, upon the accession of 
Ecgberht He died m 821, and was succeeded by his brother 
Ceolwulf I 

bee Earle and Plummers edition of Mic -fiijr/u Swron Chronicle, 
7</) 810 (Oxford i8i)z) W di. ( Bircb Cartulantnn Suxomium 
378 (I ondon 1885-1S93) (F O M B) 

COERCION (from I vt coereere, to restrain), an application of 
moral or physical compulsion by which a person is fon ed to do or 
refrain from doing some act or set of acts apart from his own 
voluntary motion Where the coercion is direct or positive, t e 
where the person is compelled by physical force to do an act 
contrary to his will, — for example, when a man is compelled to 
join a reliel army, and to serve as a soldur under threats of 
death, — his act is not legally a crime Where the coercion is 
implied, as when a person is legally under subjection to another, 
the person coerced, h wing no will on the subject, is not responsible 
But this principle is applied only within narrow limits, and 
does not extend to the command of a superior to an inferior , 
of a parent to a child , of a master to his servant or a principal 
to his agent Where, however, a marrud woman commits a 
crime in the presence of her husband, she is generally presumed 
to have acted by his coercion, and to be entitled to acquittal, 
but this presumption does not extend to grace crimes, nor to 
those in which the principal part mav be sujiposed to be taken by 
the v/oman, such as keeping a brothel In civil matters, such as 
the making of a contract, where the law requires the free assent 
of the person who undertakes the obligation, coercion is a ground 
for invalidating the instrument 

The term “ coercion ” is inevitably somewhat ambiguous, and 
depends on the circumstances of the cise In a political sense, 
the application of the Crimes Act of 1887 to Ireland was called 
“ coercion ” by those opposed to the English Unionist party and 
government, as being special legislation differing from the 
ordinary law applicable in the United Kingdom 

CCEUR, JACQUES (c 1395-1456), founder of the tr ide between 
France and the I evant, was born at Bourges, in which city his 
father, Pierre Coeur, was a rich merchant Jacques is first heard 
of about 1418, when he married Mac^e de Leodepart, daughter 
of Lambert cie Leodepart, an influential citizen, proaost of 
Bourges, and a former v alet of J ohn, duke of Berr> About 1429 
he formed a commercial partnership with two brothers named 
Godard , and in 1432 he was at iJamascus, buying and bartering, 
and transporting the wares of the Levant — gall-nuts, wools and 
silks, goats’ hair, brocades and carpets — to the interior of Prance 
by wav of Nrrbonne In the same year he established himself 
at Montpellier, and there began those gigantic operitions which 
have made him illustrious among hnancu rs Details are wanting, 
but It is certain that m a few years he placed his country in a 
position to contend not unsuccessfully with the great trading 
republics of Italy, and acijuired siu h reputation as to be able, I 
mere trider as he was, to render material assistance to the 
knights of Rliodes and to Venice herself 

In 1436 C(Eur was summoned to Pans bv ( harles VII , and 
made master of the mint that had been established in that city 
The post was of vast importance, and the duties onerous The 
country was deluged with the base monevs of three reigns, charged 


with superscriptions both P'rench and English, and Charles had 
determined on a sweeping reform In this design he was ably 
seconded by the merchant, who, m fact, inspired or prepared 
all the ordinances concerning the coinage of Prance issued 
between 1435 and 1451 In 1438 he was made steward of the 
royal expenditure , in 1441 he and his family were ennobled by 
letters patent In 1444 he was sent as one of the royal com- 
missioners to preside over the new pirkment of Languedoc, 
a dignity he bore till the day of his disgrace In 1445 his agents 
in the East negotiated a treaty betwaen the sultan of F gvpt and 
the knights of Rhodes, and in 1347, at his instance, [can de 
Village, his nephew by marnage, was charged with a mission 
to P'gypt The results were most important concessions were 
obtained which greatly improved the position of the French 
consuls in the I^evant, and that influence in the East was thereby 
founded which, though often interrupted, was for several 
centuries a chief commereial glory of Piancc In the same year 
Coeur assisted in an embassy to Amadeus VIII , former duke of 
Savoy, who had been chosen pope as 1 elix \ by the council of 
Basel , and in 1448 he represented the I rench king at the court 
of Pope Nicholas V, and was able to arringe an agreement 
between Ni< holas and Amadeus, and so to end the papal schism 
Nicholas treited him with the utmost clistinction, lodged him in 
the papal palace, and gave him a special licence to traflie w ith the 
infidels From about this time he made large adv ances to ( h irles 
for carrying on his wars , and m 1449, after fightmg at the 
king’s side through the cimpaign, he entered Rouen in Iib tram 

At this moment the great traders glory was at its height 
He had represented Prance in three embassies, and h id supplied 
the sinews of that war which had ousted the English from 
Normandy lie was invested with various ofiicts of dignity, 
and possessed the most colossal fortune that had ev tr been 
amassed by' a private Prenchman The se a was covered with his 
ships , he had 300 factors in his employ, ind houses of busincs', 
in all the chief cities of 1 r ince He had built houses and chapels, 
and had founded colleges in P ins at Montpellier and at Bourges 
I he house at Bourges (see IIolsf, Plate 11 figs 7 and 8) was of 
exceptional magnificence, and remains to-day one of the finest 
monuments of the middle ages m France He also built then 
the sacristy c)f the c ithedral and a sepulchial chapel for his 
family His brother Nicholas w is made bishop of Lugon, his 
Mster married Jean Boehetel, the king s secrctarv, his daughter 
married the son of the viscount of Bourges, and his son Jean 
became archbishop of Bourges But Caur s gigantic n onopoly 
caused his nun Dealing in everything, monev and arms, 
peltry and jewels, brocades and woollens — a broker, a banker, 
a farmer — he had absorbed the trade of the country, ami 
merchants complained they could make no guns on account of 
‘ that Jacquet ” lie had lent money to needy courtiers to 
members of the roval family, and to the king himself, and his 
debtors, jealous of his wealth, were eager for i chance to c luse 
his ov erthrow 

In February i jso Agnes Sorel the king s ml^tress, suddenly 
died Eighteen months later it was rumoured that she had been 
poisoned, and a lady of the court who owtd money to Jacques 
Cceur, Jeanne de \endome, wife of Pran^ois de Montberon, and 
an Italian, Jacques Colonna, forrnaih ateiiscd him of ha\ing 
poisoned her There was not even a pretext for such a charge, 
but for this and other alleged crimt s the king, on the sist of July 
1431, gave oulers foi his arrest and for the seizure of his goods, 
reserving to himself a large sum of monev for thi w ir m tmienne 
Commissioners extraordmarv , the mirchint s declared enemies, 
were chosen to conduct the trial and an iikjuiiv began the judges 
in which were either the prisoner s debtors or the holders of his 
forfeited estates He was aeeused of having paid French gold 
and ingots to the infidels, of coming light monev of kidnapping 
oarsmen for his gallevs, of sending back a Christiin slave who 
had taken sam tuary on board one of his ships and of committing 
frauds and exactions in I angiiedoc to the king s prejudice He 
defended himself with ill the energy of his nature Ills innocence 
was manifest, but a conviction was necessarv, and in spite of 
strenuous efforts on the part of his friends, ifter twenty -two 
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months of confinement in five prisons, he was condemned to 
do public penance for his fault, to pay the king a sum equal to 
about 3^1,000,000 of modern money, and to remain a prisoner till 
full satisfaction had been obtained ; his sentence also embraced 
confiscation of all his property, and exile during royal pleasure. 
On the 5th of June 1453 the sentence took effect; at Poitiers 
the .shameful form of making honourable amends was gone 
through ; and for nearly three years nothing is known of him. 
It is probable that he remained in prison ; it is certain that his 
vast possessions were distributed among the intimates of Charles. 

In 1455 Jacques Cceur, wlicrcvcr confined, contrived to escape 
into Provence. He was pursued ; but a party, headed by Jean 
de Village and two of lus old factors, carried him off to Tarascon, 
whence, by way of Marseilles, Nice and Pisa, he managed to reach 
Rome. He wtis honourably and joyfully received by Nicholas V., 
who was fitting out an expedition against the Turks. On the 
death of Nicholas, Calixtus III. continued his work, and named 
his guest captain of a fleet of sixteen galleys sent to the relief 
of Rhodes. Caair set out on this expedition, but was taken 
ill at Chios, and died there on the 25th of November 1456. 
After his death Charles VII. showed himself well disposed to the 
family, and allowed Jacques Cccur’s sons to come into possession 
of whatever was left of their father’s wealth. 


are produced in dense clusters in the axils of the leaves, have a 
five-toothed calyx, a tubular five-parted corolla, five stamens 
and a single bifid style. The flowers are pure white in colour, 
with a rich fragrant odour, and the plants in blossom have a 
lovely and attractive appearance, but the bloom is very evan- 
escent. The fruit is a ffe.shy berry, having the appearance and 
size of a small cherry, and as it ripens it assumes a dark red 
colour. Each fruit contains two seeds embedded in a yellowish 
pulp, and the seed.s are enclosed in a tliin membranous endocarp 
(the “ parchment ”). Between each seed and the parchment 
is a delicate covering called the “ silver skin.” 'I'he seeds which 
constitute the raw coffee “ beans ” of commerce are plano-convex 
in form, the flat surfaces which are laid against each other 
within the berry having a longitudinal furrow or groove. When 
only one seed is developed in a fruit it is not flattened on one side, 
but circular in .cross section. Such seeds form “ pea-berry ” 
coffee. 

The seeds are of a soft, semi-translucent, bluish or greenish 
colour, hard and tough in texture. The regions best adapted 
for the cultivation of coffee are well-watered mountain slopes 
at an elevation ranging from 1000 to 4000 ft. above sea-level, 
within the tropics, and possessing a mean annual temperature 
of about 65° to 70"^ E. 

The Liberian coffee plant (C. liberica) has larger leaves, flowers 
and fruits, and is of a more robust and hardy constitution, than 
Arabian coffee. The seeds yield a highly aromatic and well- 
flavoured coffee (but by no means equal to Arabian), and the 
plant is very prolific and yields heavy crops. Liberian coffee 
grows, moreover, at low altitudes, and flourishes in many situa- 
tions unsuitable to the Arabian coffee. It grows wild in great 
abundance along tlie whole of the Guinea coast. 

History. — The early history of coffee as an economic product 
is involved in considerable obscurity, the absence of fact being 
compensated for by a profusion of conjectural statements and 
mythical stories. I'he use of coffee (C. arabica) in Abyssinia was 
recorded in the 15th century, and was then stated to have been 
practised from time immemorial. Neighbouring countries, how- 
ever, appear to have been quite ignorant of its value. Various 
legendary accounts are given of the discovery of the beneficial 
properties of the plant, one ascribing it to a flock of sheep 
accidentally browsing on the wild shrubs, with the result that 
they became elated and sleepless at night ! Its physiological 
action in dissipating drowsiness and preventing sleep was taken 
advantage of in connexion with the prolonged religious service 
of the Mahornmedans, and its use as a devotional antisoporific 
stirred up fierce opposition on the part of the strictly orthodox 
and conservative section of the priests. Coffee by them was 
held to be an intoxicating beverage, and therefore prohibited 
by the Koran, and severe penalties were threatened to those 
addicted to its use. Notwithstanding threats of divine retribu- 
tion and other devices, the coffee-drinking habit spread rapidly 
among tlie Arabian Mahornmedans, and the growth of coffee and 
its use as a national beverage became as inseparably connected 
with Arabia as tea is with China. 

Towards the close of the i6th century the use of coffee was 
recorded by a F-uropean resident in Egypt, and about this epoch 
it came into general use in the near East, The appreciation of 
coffee as a beverage in Europe dates from the 17th century. 
“ Coffce-hou.ses ” were soon instituted, the first being opened 
in Constantinople and Venice. In lA)ndon coffee-houses date 
from 1653, when one was opened in St Michael’s Alley, Cornhill. 
They soon became popular, and the role played by them in the 
social life of the 17th and i8th centuries is well known. Germany, 
France, Sweden and other countries adopted them at about Uie 
same time as Great Britain, In Europe, as in Arabia, coffee at 
first made its way into favour in the face of various adverse and 
even prohibitiv'e restru:tions. Thus at one time in Germany 
it was necessary to obtain a licence to roast coffee. In England 
Charles II. endeavoured to suppress coffee-houses on the ground 
that they w'ere centres of political ;\gitation, his royal pro- 
clamation stating that they were the resort of disaffected persons 
“ who devised and spread abroad divers false, malicious and 



See the admirable monograph of Fierre Clement, Jacqu 4 S Cceur 
et Charles Vli (1858. 2nd ed. 1874) ; A. Valet de Viriville, Charles 
Sept et son ipoque (3 vols., 1862-1865) ; and Louisa Costello, Jacques 
Cceur, the Front h Argonaut (London. 1847). 

CCEUR D’ALENE ( ‘ awl-heart,” the French translation of 
the native name skitswisJi), a tribe of North American Indians 
of Salishan stock. The name is said to have been originally that 
of a chief noted for his cruelty. The tribe has given its name 
to a lake, river and range of mountains in Idaho, where on a 
reservation the survivors, some 400, are settled. 

COFFEE (Fr. caje, Ger. Kafjee). This important and valu- 
able article of food is the produce chiefly of CoQea arabica, 
a Rubiaccous plant indigenous 
to Abyssinia, which, however, 
as cultivated originally, spread 
outwards from the southern 
parts of Arabia. The name is 
probably derived from the Arabic 
K’hawah, although by some it 
has Ixjen traced to Kaffa, a 
province in Abyssinia, in which 
the tree grows wild, 

'I'he genus Cofjea, to which 
the common coffee tree Ijclongs, 
contains alx)ut 2 5 species in the 
tropics of the Old World, mainly 
African. Besides being found 
wild in Abyssinia, the common 
coffee plant appears to be widely 
disseminated in Africa, occurring 
wild in the Mozambique district, 
on tiic shores of the Victoria 
Nyanza, and in Angola on the 
west coast. 'Die coffee leaf 
disease in Ceylon brought into 
prominence Liberian coffee (C. 
liberica), a native of the west 
coast of Africa, now extensively 
grown in several parts of the 
world. Other species of economic 
imporUincc are Sierra Leone 
coffee (C, slenophylla) and Congo coffee (C. robusta), both of 
which have been introduced into and are cultivated on a small 
scale in various parts of the tropics. C. excelsa is another species 
of considerable promise. 

The common Arabian coffee shrub is an evergreen plant, 
which under natural conditions grows to a height of from i8 to 
20 ft., with oblong-ovate, acuminate, smcxjth and shining leaves, 
measuring about 6 in. in length by 2J wide. Its flowers, wliich 


Fig. 1. —Branch of Cofjea 
arabica. 



COFFEE 


scandalous reports, to the defamation of His Majesty’s govern- 
ment, and to the disturbance of the peace and quiet of the 
nation ” 

Up to the close of the 17th century the world’s entire, although 
limited, supply of coffee was obtained from the province of Yemen 
in south Arabia, where the true celebrated Mocha or Mokka 
coffee IS still produced At this time, however, plants were 
successfully introduced from Arabia to Java, where the cultiva- 
tion was immediately taken up The government of Java 
distributed plants to various places, including the botanic garden 
of Amsterdam Ihe Portuguese introduced coffee into Ceylon 
From Amsterdam the Dutch sent the plant to Surinam m 1718, 
and m the same year Jamaica received it through the governor 
Sir Nicholas Lawes Within a few years rofftc reached the other 
West Indian islands, and spread generally through the tropic-j 
of the New World, which now produce bj far the greater portion 
of the world’s supply 

C uUwaiwn and Preparation for Market — Coffee plants are 
grown from seeds, which, as in the case of other crops, should be 
obtained from selected trees of desirable characteristics The 
seeds may be sown “ at stake " t e in the actual positions the 
mature plants are to occupy, or raised in a nursery and after- 
wards transplanted The ( hoice of methods is usuallydetermmed 
by various local considerations Nurseries are desirable where 
there is nsk of drought ki'ling seedlings in the open Whilst 
young the plants usually rtcpiire to be shaded, and this may be 
done by growing castor oil plants, cassava (Manthot), maize or 
Indian corn, bananas, or various other useful crops between 
the coffee, until the latter develop and occupy the ground 
Sometimes, but by no means always, permanent shading is 
afforded by special shade trees, such as species of the coral tree 
{Erythrtna) and other leguminous trees Opinions as to the 
neiessitv of sh uk trets vines in different countries, eg m 
Brazil and at high elevations in Jamaica they are not employed, 
whereas in Porto Rico many look on them as absolutely essential 
It IS probable that m manv cases where shade trees are of ad- 
\ intagi their bene find action may he indirect, in affording 
protection from wind, drought or soil erosion, and, when 
leguminous pi ints are employed m enriching the soil m nitrogen 
The plants begin to tomi into bearing in their second or third 
year, but on the aveiage the fifth is the hrst year of considerable 
yielcl there may be two three, or even more “flushes” of 
blossom m one year, and (lowers and fruits in all stages may 
thus be seen on one plant The fruits arc fiilh ripe about seven 
months after the (lowers open , the iipc fruits are (lesh\ and of 
a deep red colour, whence the name of ‘ cherry ’ When mature 
the fruits are picked by hand, or allowed to fall of their own 
accord or by shaking the plant Ihe subsequent preparation 
may l)o according to (r) the drv^ or (2) the wet method 

In the dry^ method the cherries are spread in a thin lay ci, often 
on a stone drying door, or barbecue, and exposed to the sun 
Protection is necessary against heavy dew or ram The dried 
cherries can iie stored for anv length of time, and later the dried 
pulp and the parchment art lemoved, setting free the two beans 
coiilaincd m each eherrv This primitive and simple method is 
employed in Arabia, m Brazil and other countries In Brazil 
It IS giving place to the more modern method described Itelow 

In the wet, or as it is sometimes called, \Vest Indian method, 
the cherries arc put m a tank of water On large estates galvan- 
ized spouting is often employed to convey the ^ans by the help 
of running water from the field to the tank The mature cherries 
sink, and are drawn off from the tank through pipes to the pulping 
machines Here they are subjected to the action of a roughened 
cylinder revolving closelv against a curved iron plate The 
fleshy portion is reduced to a pulp, and the mixture of pulp and 
liberated seeds (each still enclosed m its parchment) is carried 
away to a second tank of water and stirred The light pulp is 
removed by a stream of water and the seeds allowed to settle 
slight fermentation and subsequent washings, accompanied 
by trampling with bare feet and stirring bv rakes or special 
machinery, result m the parchment coverings being left quite 
clean The beans are now dried on barbecues, m trays, &c. 
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or by artificial heat if climatic conditions render this necessary 
Recent experiments m Porto Rico tend to show that if the 
weather is unfavourable during the crop period the pulped coffee 
can be allowed to remain moist and even to malt or sprout 
without injury to the final value of the product when dned 
later The product is now in the state known as parchment 
coffee, and may be exported Before use, however, the parch- 
ment must Ije removed Ihis may be dont on the estate, at the 
port of shipment, or in the country where imported The coffee 
is thoroughly dried, the parchment broken bv a roller, and re- 
moved by wmnowmg Further rubbing and winnowing removes 
the silver skin, and the beans are left in the condition of ordinarv 
unroasted coffee Grading into large, medium and small beuins, 
to secure the umformitv desirable in roasting, is effected by 
the use of a cylindrual or other pattern sieve, along which the 
l)eans are made to travel, eneountenng first small, then medium, 
and finally large apertures or meshes Damaged beans and 
foreign matter are removed by hand picking An average yield 
of cleaned coffee is from i J to 2 lb per tree, but much greater 
crops art obtained on new rich lands, and under specul eonditions 

ProdtHlton -Tlu eentu of j)iO(luction Ixa-s shifted guatly sime 
coffee first c line into use in Euiope \.ril)ii formerly supplied the 
world, liter the Wist Indies and then Java took the lead, to be 
supplanted in turn by Bnzil whieh now produces about threi 
(ju irters of the wotld s supply ind controls the market 

Brazil — Colfce pUntmg is the chief industry of Bi izil md coffee 
the principal cxpoi t 1 he stati s of Sao I’aulu RiudeJancuo Mma.-' 
Geratsand Santos contain thechieteoffee producing lands Thcannua) 
output ranges from about 10000000 to looooooo bags {of i.o lb 
« ach) vvbiKt tlic vvorUl s innual consumption is moie oi loss statiem 
aiy at about 10 000 000 bigs Thi ovuwhelmm^, importance of the 
Brazilian output is thus e ident Reeintly efforts liave btto made 
to restrict preidiution to maintain piiccs and the Coffee Cxmvention 
scheme c mn into torci m s lo 1 aulo on Deei mbt r i moO and m Rio 
de Janeiro and Minas (jiiars on J inu irv i i<>o7 The eultiv Uion 
in general is virv juimitivc in character peneieheal weiding Ixing 
almost ill the attention the plants n < i i\ e Minuiing is commonlv 
conhned tonuiUliesof the cut weeds and addition of the coffee husks 
New lands in Sao Paulo yield from 8o ev\t lo loo evet of eleaneel 
coffee per looo trees (700 go to the acit ) tlie average yu lei howe ve r 
is not more tlnn 15 cwt The plants an at their best when tiom 
10 to 15 veais olel but eontmue yul<lm„ loi v’ vetisoi even more 

Other South ^uiouai Couii/rw! — \ t m zue 1 1 ( olonibia Leu idor 
]\ru anel to i nuieli less degree Hnln n anel Piruuiv preiduri 
coffee the annu d crops ol the two foiniei countries lieing each ol 
about £i 50U o<M) in value 

Citittul -iuieiKU ( u lie mala piodiu ( tlu most m this legion 
the coffee estites in mainly eontrolKd bv liimins who hive 
brought them to a hi^h pitch of perfection I hi eroji ringes in 
V line frenn ibuut /,i 000 uoo to i 000 pi i innnm ( osta Ric i 
and San balvaelor jiroeluee about half this amount In Nieari^ui 
Honduios and Panimi coffee is extensivelv eiiltivaled and all 
( xjiort the product 

lies/ Indies —Coffee is grown m most ol the islands often onlv 
foi lexal use Haiti produces the 1 irge st unount tlu mnuil value 
of tlu crop being iliout / 500 uoo loilo Kieo foimeilv h ul 1 
tlouiishing iiVelustry but it has deehn-el owing to vaiious causes 
The inteiior IS still expected to be devoted large 1 \ to eoffe-e and 
the US Department of \gneulture has earned out exyseriments 
to improve methods end ensure the eultiv ition oi better varieties 
Jamaica pioduees tlu laiuous Blue Mountain ( eiffei which com 
paies favouiablv with the In st coffees of the woild and also orehnarv 
or plain grown the Blue Mountain is cultivated at elev alums 
of from ^000 to 4^00 ft Cotlce usuallv ranks third or fourth in v alue 
amongst the exgiorts ot tlu usl ind 

ifiud the netue couutiv ol the coffees does not now eontiibute 
anv important amount to the w oriel s output In Liberia the Gold 
Coast and elsewhere on the West Coist are manv plantations bnt 
the low prices ruling of recent V’cars have caused cotfe'e to be neglected 
for more remimeiative crops Ceilfee is, heiwever still the principal 
export of Nyasoland (Bntislr Central -Mrua), whcie it was intro 
duceel as recently is iSuj The area under coffee his been greath 
reduced, owing paitlv to more attention being paid to cotton 
paitlv to droughts end other causes In bom ililand arid Vbyssmia 
coffee eultiv ition is ol very ancient dite Two kinds are ixjKutcd 
Harran and Halxishi dhe former compares favourably with Moch i 
coffee The industry coulel be veiy eonsulerabh extf tided In 
Natal Rhodesia Ac coffi e is gTown but not m sufficient quantitv 
to supply the lexal de mand 

Araota The name Moeffri is applied gcnciallv to coffee 
produced in Arabia, lurkey and Egypt obtaui the best giades 
Traeleis from these coimtnci, go to \ribia buy the crops on the 
trees and supervise its picking and puparation themselves The 
coffee IS pie pared by tlu drv method ’ 
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India is the principal coffee-growing region in the British empire, 
and produces about one-fifth of the total supply of the United 
Kingdom. There are some 213,000 acres under coffee, mostly in 
southern India. The official report states that the production of 
coffee is restricted for the most part to a limited area in the elevated 
region above the south-western coast, the coffee lands of Mysore, 
Coorg, and the Madras districtsof Malabar and the Nilgiris, comprising 
86 % of the whole area under the plant in India, About one-half of 
the whole coffee-producing area is in Mysore. In Burma, Assam 
and Bombay, coffee is of minor importance. During 1004-1906 
there wa.s a reduction of the area under coffee in India by 21,554 
acres. 

Ceylon . — The liistory of coffee in Ceylon is practically that of the 
coffee -leaf disease (see below). The Dutch introduced Arabian 
coffee in 1720, but abandoned its cultivation later. It was revived 
by the British, and developed very rapidly between 1836 and 1845, 
when there was a temporary collapse owing to financial crisis in the 
United Kingdom. In 1880 the exports of coffee were of the value 
of about ^2,784,163. Ten years later they had fallen to /430.633, 
owing to the ravages of the coffee-leaf disease. The output continued 
to decrease, and the value of the crop in igo6 was only >(17,258. 
Liberian coffee, which is hardier and more resistant to disease, was 
introduced, but met with only partial success. 

Dutch East Indies . — Coffee from this source passes under the 
general name of “ Java,” that island producing the greatest amount ; 
Sumatra, Borneo and the Celebes, &c., however, also contribute. 
The Java plantations are largely owned by the government. Much 
of the coffee from these islands is of a high quality. 

Australasia . — Coffee can be cultivated in the northern territories 
of Australia, but comparatively little is done with this crop ; Queens- 
land produces the largest amount. 

Hawaii, &c.— In all the islands of the Hawaiian group coffee is 
grown, but nine-tenths or more is raised in Hawaii itself, the Kona 
di.strict being the chief seat of production. The exports go mostly 
to the United States, and there is also a large local consumption. 

Coff?(! thrives well also in the Philippines and Guam. 

The World’s Trade . — The following figures, from the Year-book of 
the U.S. Department of .Agriculture, indicate the relative importance 
of the coffee-exporting countries. 


Country. 

America — 

Brazil 

'' Colombia 
Venezuela 
Haiti , 

> Salvador 
Guatemala 
Mexico . 

Costa Rica 
Nicaragua 
V, Porto Rico 
Jamaica 
^rAsia- 

Dutch F 2 ast Indies 
British India 
Singapore (port of 
Other countries . 


1904. 

Exports coffee 
in lb. 

. 1,326,027.705 

1 30.000. 000 

128.000. 000 
81,407,346 
75,314,003 
7 L^. 5 .b 70 « 
41.855.368 

‘S7.730.672 

21,661,621 

1.5.330,590 

5.781.440 

77,168,254 
. 36,920,464 

:xpOrt) 12,367,156 
, 216,891,567 


1905. 

Exports coffee 
in lb. 

1,431.328,038 
(est.) 70,000,000 
„ 94,370,090 

45,244.232 
61,822,223 
81.081.600 
42.456.491 
39,788,002 

18.171,515 

9,046.464 

72,864.649 

40,340,384 

11.935.034 

220,132,690 


Total . 2,268.109,976 2,238,581,412 

In 1906 there was an increased total of 2,680,855,878 lb, due to 
the Brazil export rising to 1,847,367,771 tb. The aggregate value of 
the coffee annually entering the world’s markets is about y(.}o,ooo,ooo. 

Cofjee Consumption . — The United States of America consume 
nearly one half of all the coffee exported from the producing 
countries of the world. This might of course be due merely to 
the States containing more coffee-drinkers than other countries, 
but the average consumption per head in the country is alwut 
II to 12 lb per annum, an amount equalled or excelled only in 
Norway, Sweden and Holland. Whilst one great branch of the 
Anglo-Saxon stock is near the head of the list, it is interesting 
to note that the United Kingdom and also ('anada and Australia 
are almost at the foot, u.sing only alx)ut i lb of coffee per head 
each year. Germany, with a consumption of about 6 to 7 lb per 
person per annum, uses considerably less than a quarter of the 
world’s commercial crop. France, about 5 Ib per head, takes 
about one eighth ; and Austria-Hungary, about 2 lb, uses some 
one-sixteenth. Holland consumes approximately as much, but 
with a much smaller population, the Hutch using more per head 
than any other people— 14 Ih to 15 lb per annum. Their taste 
is seen also in the relatively high consumption in South Africa. 
Sweden, Belgium and the United Kingdom, follow next in order 
of total amount used. 


In many tropical countries much coffee is drunk, but as it is 
often produced locally exact figures are not available. 'I'he 
average consumption in the United Kingdom is about 50,000,000 
lb per annum j about one-fifth only is produced in the British 
empire, and of this about nineteen-twentieths come from India 
and onc-twenticth from the British West Indies. 

Coffee-leaf Disease . — The coffee industry in Ceylon was ruined 
by the attack of a fungoid disease {Hemileia vastairix) known as 
the Ceylon coffce-lcaf disease. This has since extended its ravages 
into every coffee-producing country in the Old World, and added 
greatly to the difficulties of successful cultivation. The fungus 
is a microscopic one, the minute spores of which, carried by the 



Fig. 2. — Coffee-leaf Disease. Hemileia vastatri-v. 


1, Part of leaf showing diseased 

patches. 

2, Clu.ster of uredospores. 

3, Transverse section of a 

diseased patch in the leaf 
showing the hyphae of the 
fungus pushing between the 
leaf-cells and tapping them 
for nourishment. The hy- 
phae have broken through 
in the upper face and 


are forming a cluster of 
spores. 

4, Ripe uredospores. 

5, A teleutospore. 

6, A uredospore germinating, 

the germ-tube is penetrating 
the leaf. 

7, Uredospore germinating. 

«, Uredospore. 

t, Teleutospore. 

2-7, Highly magnified 


fungal growth spreads through the substance of the leaf, robbing 
the leaf of its nourishment and causing it to wither and fall. 
An infected plantation may be cleansed, and the fungus in its 
nascent state destroyed, by powdering the trees with a mixture 
of lime and sulphur, but, unless the access of fresh spores brought 
by the wind can be arrested, the plantations may be readily 
reinfected when the lime and sulphur are washed off by rain. 
The separation of plantations by belts of trees to windward is 
suggested as a check to the spread of the disease. 

Microscopic Structure . — Raw coffee seeds are tough and horny 
in structure, and are devoid of the peculiar aroma and taste which 
are so characteristic of the roasted seeds. The minute structure 
of coffee allows it to be readily recognized by means of the 
microscope, and as roasting does not destroy its distinguishing 
peculiarities, microscopic examination forms the readiest means 
of determining the genuineness of any sample. The substance 
of the seed, according to Dr Hassall, consists “ of an assemblage 
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fire on a hollow axle which allows the escape of gases generated 
during torrefaction. The roasting of coffee should he done as short 
a time as practicable before the grinding for use, and as ground 
coffee especially parts rapidly with its aroma, the grinding should 
only be done when coffee is alx)Ut to be prepared. 

Adulteration. — Although by microscopic, physical and chemical 
tests the purity of coffee can be determined with perfect certainty, 
yet ground coffee is subjected to many and extensive adultera- 
tions (see also Adulteration). Chief among the adulterant 
substances, if it can be so called, is chicory ; but it occupies a 
peculiar position, since very many people on the Eurojiean 
continent as well as in Great Britain deliberately prefer a mixture 
of chicory with coffee to pure coffee. Chicory is indeed destitute 
of the stimulant alkaloid and essential oil for which coffee is 
valued ; but the facts that it has stood the test of prolonged and 
extended use, and that its infusion is, in some localities, used 
alone, indicate that it performs some useful function in connexion 
with coffee, as used at least by Western communities. For one 
thing, it yields a copious amount of soluble matter in infusion 
with hot water, and thus gives a specious appearance of strength 
and substance to what may be really only a very weak preparation 
of coffee. The mixture of chicory with coffee is easily detected 
by the microscope, the structure of both, which they retain 
sensation of fatigue, and it sustains the strength under prolonged j after torrefaction, being very characteristic and distinct. The 
and severe muscular exertion. The value of its hot infusion under granules of coffee, moreover, remain hard and angular when mixed 
the rigours of Arctic cold has been demonstrated in the experience with water, to which they communicate but little colour ; chicory, 
of all Arctic explorers, and it is scarcely less useful in tropical on the other hand, swelling up and softening, yields a deep brown 
regions, where it beneficially stimulates the action of the skin. colour to water in which it is thrown. The specific gravity of 
The physiological action of coffee mainly depends on the pre- an infusion of chicory is also much higher than that of coffee, 
sence of the alkaloid caffeine, which occurs also in tea, Paraguay i Among the numerous other substances used to adulterate coffee 
tea, and cola nuts, and is very similar to theobromine, the active are roasted and ground roots of the dandelion, carrot, parsnip 
principle in cocoa. The percentage of atffeine present varies ; and beet ; beans, lupins and other leguminous seeds ; wheat, 
in the different species of Coffea. In Arabian coffee it ranges rice and various cereal grains ; the seeds of the broom, fenugreek 
from alxjut 0-7 to i-6 % ; in t.iberian coffee from i-o to 1-5 %. and iris ; acorns ; “ negro coffee,” the seeth of Cassia occidentalis. 
Sierra Leone coffee contains from 1-52 to 1-70% ; the seeds of the ochro (Hibiscus esculentus), and also the soja 

in C. excelsa 1-89% is recorded, and as much as 1-97 % in C. or soy bean (Glycine Soya). Not only have these with many 
canephora. Four species have been shown by M. G. Bertrand more similar substances been used as adulterants, but under 
to contain no caffeine at all, but instead a considerable quantity various high-sounding names se\-eralof them have been introduced 
of a bitter principle. All these four species are found only in as substitutes for coffee ; but they have neither merited nor 
Madagascar or the neighbouring islands. Other coffees grown obtaineil any success, and their sole effect has been to bring 
there contain caffeine as usual. Coffee, with the caffeine ex- j coffee into undeserved disrepute with the public, 
tracted, has also been recently prepared for the market. The i Not only is ground coffee adulterated, but such mixtures as 
commercial value of coffee is determined by the amount of the 1 Hour, chicory and coffee, or even bran and molasses, have been 
aromatic oil, caffconc, which develops in it by the process of made up to simulate coffee beans and sold as such, 
roasting. By prolonged keeping it is found that the richness of ! The leaves of the coffee tree contain caffeine in larger propor- 
any seeds in this peculiar oil is increased, and with increased tion than the seeds themselves, and their use as a substitute for 
aroma the coffee also yields a blander and more mellow beverage, tea has frequently been suggested. The lca^■es are actually so 
Stored coffee loses w'cight at first with great rapidity, as much as used in Sumatra, but being destitute of any attracti^’e aroma 
8 % having been found to dissipate in the first year of keeping, such as is possessed by both tea and coffee, the infusion is not 
5 % in the second, and 2 % in the third ; but such loss of weight palatable. It is, moreover, not practicable to obtain both seeds 
is more than compensated by improvement in quality and con- and leaves from the same plant, and as the commercial demand 
sequent enhancement of value. is for the seed alone, no consideration cither of profit or of any 

Roasting. — In the process of roasting, coffee seeds swell up by dietetic or economic advantage is likely to lead to the growth of 
the liberation of gases within their substance, — their weight coffee trees on account of their leaves. (A. B. R. ; W. C.. F.) 
decreasing in proportion to the extent to which the operation COFFER (Fr. coffre, O. Fr. cofre or cofoe, Lat. cophinus, cf. 
is carried. Roasting also develops with the aromatic caffeone “ coffin ”), in architecture, a sunk panel in a ceiling or vault : 
above alluded to a bitter soluble principle, and it liberates a also a casket or chest in which jewels or precious goods were kept, 
portion of the caffeine from its combination with the caffctannic and, if of large dimensions, clothes. The marriage coffers in Italy 
acid. Roasting is an operation of the greatest nicety, and one, were of exceptional richness in their carving and gilding and 
moreover, of a crucial nature, for equally by insufficient and by were sometimes painted by great artists. 

excessive roasting much of the aroma of the coffee is lost ; and COFFERDAM, in engineering. To enable foundations (q.v.) 
its infusion is neither agreeable to the palate nor exhilarating to be laid in a site which is under water, the engineer sometimes 
in its influence. 'Fhe roaster must judge of the amount of heat surrounds it with an embankment or dam, known as a cofferdam, 
required for the adequate roasting of different qualities, and wffiile to form an enclosure from which the w^ater is excluded. Where 
that is variable, the range of roasting temperature proper for the depth of water is small and the current slight, simple clay 
individual kinds is only narrow. In continental countries it is dams may be used, Init in general cofferdams consist of two rows 
the practice to roast in small quantities, and thus the whole of piles, the sp.ace between which is packed with clay puddle, 
charge is well under the control of the roaster ; but in Britain 'Fhe dam must be sufficiently strong to withstand the exterior 
large roasts are the rule, in dealing with which much difficulty pressure to w'hich it is exposed wdien the enclosed space is 
is experienced in producing uniform torrefaction, and in stopping pumped dry. 

the process at the proper moment. The coffee-roasting apparatus COFFEYVILLE, a city of Montgomery county, Kansas, U.S.A,, 
is usually a malleable iron cylinder mounted to revolve over the on the Verdigris river, about 150 m. S. of Topeka and near the 
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of vesicles or cells of an angular form, which adhere so firmly to- | 
gether that they break up into pieces rather than separate into ' 
distinct and perfect cells. The cavities of the cells include, in the 1 


form of little drops, a considerable 



Fici. 3. — Microsco{)ic structure of 
Coffee. 

or collapse. It increases the frequ 


quantity of aromatic volatile 
oil, on the presence of 
which the fragrance and 
many of the active prin- 
ciplesof the berry depend” 
(see fig. ,3). 

Physiological Action . — 
Coffee belongs to the medi- 
cinal or auxiliary class of 
food substances, being 
solely valuable for its 
stimulant effect upon the 
nervous and vascular sys- 
tem. It produces a feeling 
of buoyancy and exhilara- 
tion comparable to a 
certain stage of alcoholic- 
intoxication, but which 
does not end in depression 
of the pulse, lightens the 
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southern boundary of the state Pop (iSgo) 2282 , (1900) 
4953> whom 803 were negroes , (1905, state census) 13,196 
CofieyviJle is served by the Missouri Pacific, the Atchison, 
Topeka & Santi F6, the Missouri, Kansas & Texas, and the 
Saint Loui' 5, Iron Mountain & Southern railways, and by inter* 
urhnn electric railway to Independence It is in the Kansas 
natuial gas field, ships large quantities of gram, and has a large 
7inc oxide smelter and a large oil refinery, and various manu- 
factures, including vitnfied bnck and tile, flour, lumber, 
chemicals, window glass, bottles, pottery and straw boards 
The municipality owns and operates its water-works and electric 
lighting plant ( offeyville, named in honour of A M Coffcv, 
who was a member of the first legislature of the territory of 
Kansas, was founded m 1869, but m 1871 it was removed about 
t m from its original site, now known as “ old town ” It was 
incorporated as a city of the third class m 1872 and received 
a new ch.irter m 1887 ( offeyville became a station on the 

Leavenworth, Lawrence & Galveston railway {now part of the 
Atchison, Topeka & Santa F6), and for several years large 
numliers of cattle were driven We from Indian Territory and 
Texas for shipment , in fact, the city s chief importance was 
as a trade centre for the north part of Indian Jerntory until 
natural gas was found here m large quantities m 1892 

COFFIN {from Lat a)f>hnu 3 , Gr a coffer, chest or 

Iwsket, but never meaning “ coffin ” in its present sense), the 
receptai le in which a corpse rs confined The Greeks and Romans 
disposed of their dewl both by bunal and by cremation Greek 
cofiins varied m shape, being in the form of an um, or like the 
modem cofiins, or triangular, the body being m a sitting posture 
I he material used was generally burnt clay, and m some casts 
this had obviously been first moulded round the body, and so 
baked Cremation was the commonest method of disposing of 
the dead among the Romans, until the Christian era, when stone 
coffins came into use Examples of thtse have been frequently 
dug up in England In 1853, <luring rx( avations for the founda- 
tions of some warehoust s in Hayden Square, Minories, London, 
a Roman stone coffin was found within which was a leaden 
shell Others have been found at Whitechapel, Stratford-lc-Row, 
Old Kent Road and Batttrsea Fields, and in great numbers at 
Colchester, York, Southfleet ind Kingsholme near Gloucester 
In eirly Fngland stone ( offins were only used bv the nobles and 
the wealthy Those of the Romans who were nch enough had 
then* coffins made of a limestone brought from Assos m Troas, 
which it was commonly believed “ ate the bodv ” , hence arose 
the name sarcophagus {qv) 

The coffins of the Chaldaeans were generally clay urns with the 
top left open, resembling immense jars i hese, too, must have 
been moulded round the bodv, as the size of the mouth would not 
admit of Its introduction after the clay was baked 1 he Egyptian 
coffins, or sarcophagi, as they have lieen improperly called, are 
the largest stone coltins known and arc gem rally highly polished 
and covered with hieroglyphics, usually a history of the deceased 
Mummy chests shaped to the form of the body were also used 
These were made of hard wood or papier inache painted, and like 
the stone coffins bore hieroglyphics The Persians, Parthians, 
Medes and peoples of the Caspian are not known to have had any 
coffins, their usual custom bemg to expose the body to bedevoured 
by beasts and birds of prey Unhewn fiat stones were sometimes 
used by the ancient European peoples to Ime the grave One 
was placed at tlu bottom, others stood on their edges to form 
the sides, and a large slab was put on top, thus forming a rude ' 
cist In England .tfter the Roman invasion these rude cists 
gave place to the stone coffin, and this, though varying mneh in 
shape, continued m use until the i6th century ' 

The most primitive wooden oofiin was formed of a tree-trunk j 
split down the centre, and hollowed out ITie earliest specimen 
of this type is in the Copenhagen museum, the implements found 
in It proving that it belonged to the Bronze Age This type of 
coffin, more or less modified by planing, was used m medieval 
Britain by those of the better classes who could not afford stone, 
but the poor were buried without coffins, wrapped simpdy in 
cloth or even covered only with hay and flowers 1 owards the 


end of the 17th century, coffins became usual for all classes It 
IS worth noting that in the Bunal Service in the Book of Common 
Prayer the word “ coffin ” is not used 

Among the Amexican Induins some tnbes, e g the Sacs, Foxes 
and Sioux, used rough hewn wooden coffins , others, such as the 
Sens, sometimes enclosed the corpse between the carapace and 
plastron of a turtle The Scminolcs of Florida used no coffins, 
while at Santa Barbara, California, canoes containing corpses 
have been found buried though they may have been intended 
for the dead warrior’s use m the next w^orld Rough stone cisLs, 
too, have been found, especially m Illmois and Kentucky In 
their tree and scaffold burial the Indians sometimes used wooden 
coffins, but oftener the bodies were simply wrapped m blankets 
Canoes mounted on a scaffold near a river were used as coffins 
by some tribes, whale others placed the corpse in a canoe or 
wicker basket and floated them out into the stream or lake 
{see Funeral Rites) The abongmes of Austraha generally 
used coffins of bark, but some tnbes employed baskets of wicker- 
work. 

i Lead coffins were used m Europe in the middle ages, shaped 
like the mummy chests of ancient Egypt Iron coffins were 
more rare, but they were certainly used in Fngland and Scotland 
as late as the 17th century, when an order was made that upon 
bodies so buried a heavier bunal fee should be IcMtd Ihe 
coffins used in England to-day arc generally of elm or oak lined 
with lead, or with a leaden shell so as to delay as far as piossible 
the process of disintegration and decomposition In America 
glass IS sometimes used for the lids, and the inside is lined with 
copper or zinc The coffins of France and Germany and the 
continent generally, usually differ from those of England in not 
being of the ordinary hexagonal shape but having sides and ends 
parallel Coffins used m cremation throughout the civilized 
world are of some light material easily consumed and yielding 
little ash Ordinary thm deal and papier mdihe arc the favourite 
materials Coffins for what is known as Earth to Earth Burial 
are made of wicker-work covered with a thm layer of papia 
mdche over < loth 

See also Funi:rai Rites Cremmion Boriai vvd Birkl 
A trs Emualminc MuMNn c'^^r 

HiBi lOGRAPiiY Dr H C \aiTOw 'Study of the Mortuaiy 
Customs of the North Vnicntau Indiins Jhpoi't of Bureau of 
4 liter / fhrtol \ol i (Washington U S \ , 1881) Rev Thomas Hugo 
“ On the Hayden Square Sarcophagus Joimi of 4 rchaeot Soc 
vol IX (London 1854) C V On Unusual Forms of Bunal 

bv I’tople of the East Locst of Borneo J 4 I vol xxvi (London 
1806-1897) Rc\ J Edward \ tu \ C hurch Folf. loie {i%4) 

COG (i) (From an older eogge, a word which appears m 
various forms in leutonu languages, as m O Ccr kogge or 
kocke, and also in Romanic, as in 0 Fr cogue, or coque, from 
which the Eng “ cock-boat ” is derived , the comiexion between 
the Teutonic and the Romanic forms is obscure), a broadly built, 
round-shaped ship, used as a trader and also as a ship of wai 
till the 15th century (2) (A woid of obscure origin, possibly 
connected with Fr cache, and Ital cocca, a notch , the Celtic 
forms cog and coceis come from the F nglish), a tooth in a senes 
of teeth, morticed on to, or cut out of the circumference of a 
wheel, which works with tlie tooth ui a corresponding series 
on another wheel (see Mechanics) (3) (Also of quite obscure 
otngm), a slang term for a form of cheating at dice The early 
uses of the word show that this was done not by “ loading ” 
the dice, as the modern use of the expression of “ cogged dice ” 
seems to imply, but by sleight of liand m dircctmg the fall or in 
changing the dice 

COGERS HALL, a London tavern debating society It was 
instituted in 1755 at the White Beai Inn(now St Bride’s Tavern), 
Fleet Street, moved about 1850 to Discussion Hall, Shoe Lane, 
and m 1871 finally migrated to the Barley Mow Inn, Salisbury 
Square, E C , its present quarters The name is often wrongly 
spelt Codgers and Coggers , the “ 0 ” is really long, the accepted 
derivation lieing from Descartes" Cogito, ergo sum, and thus 
meaning “ Ihe society of thinkers ” The aims of the Cogers 
were “ the promotion of the liberty of the subject and the 
freedom of the Press, the maintenance of iovalty to the laws, 
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tlie rights, aiul claims, of humanity and the piactice of public 
and private virtue ” Among its early members Cogers Hall 
reckoned John Wdkes, one of its first presidents, and Curran, who 
m 1773 wiites to a friend that he spent a couple of hours every 
night at the Hall Later Dickens was a prominent member 

See Peter Raykigb Htslory of i e Antteni boitety uf Login 
(I onclon iyo4) 

COGHLAN, CHARLES FRANCIS <1841-1899), Irish actor, 
was bom m Pans, and was educated for the law He made his 
first London appearance in i860, and became the leading actor 
at the Prince of Wales’s lie went to America m 1876, where 
he remained for the rest of his life, playing first m Augustin 
Daly’s contpany and then m the Union Square stock company, 
dunng tlie long run of The Celebrated Case He also played with 
Ins sister, and m support of Mrs Langtry and Mrs hiske, and in 
1898 produced a version of Dumas’ Kean, called 2 he Royal Box, 
in which he successfully starred dunng the last years of his life 
He died in Galveston, Texas, on live 27th of November 1899 

His sister, the actress Rosa Coohlan (1853- ), went to 

America in 1871, was again m England from 1873 to 1877, 
playing with Barry Sullivan, and then returned to Amenta, 
where she became prominent as Countess Zicka m Diplomacy, 
and Stephanie m Forget-me-not She was at Wallack’s almost 
continuously until 1888, and subsequently appeared m melo- 
drama m parts like the title-role of The Sporlwg Duchess 

COGNAC, a town of south-western Frants, capital of an 
arrondisstmcnt m the department of Charente, on the left 
liank of tlie river Charente, 32 m W of Angouleme on tlu 
Ouest-fitat railway, betwttn Angouleme and Samtes Pop (1906) 
18,389 I be streets of the old town — which borders the river — 
are narrow and tortuous, hut the newer parts are well provided 
with q>en spatxjs The chief of these is the beautiful Parc 
hran^ois I* overlooking the Charente In one of the squares 
there is a statue of Francis 1 , who was born liere The thief 
budding IS a church of Uic 12th century dedicated to St Leger, 
which preserves a fine Romanesque facade and a tower of the 
15th century A castle of the 15th and j6th centuries, once the 
residence of tlie counts of Angouleme, now a storehouse for 
brandy, and a medieval gate stand in tlie oldir part of the 
town Cognac is the scat uf a subprefect and lias tribunals of 
first instance and of commerce, a couned of trade arb^trator^, 
a chamber of commerce, and consulates of the United States, 
Spain and Portugal Its most important industry is the distil- 
lation of the brandy to which the town gives its name 

Lirgt quantities are earned, by way of the river, to the neigh- 
bouring port of 1 onnay-Cha’-ente Ihe mdustnes subsidiar> 
to the brandy trade, such as tlie making of cases and bottles, 
occupy many hands Ironware is also manufactured, and a 
considerable trade is maintained m grain and cattle In 1526 
Cognac gave its name to a treaty concluded against Charles \ 
by Francis 1 , the pope, Venice and Milan Its possession was 
contested during the wars of religion, and in 1 570 it became one 
of the Huguenot strongholds In i6^i it successfully sustained 
a siege agamst Louis II , prince of Conde, leader of the Fronde 

See Le Pays dtc Cognac by L Ravaz for a description of the 
district and its viticulture 

COGNITION (Latin cogntiio, from cognoscere, to become 
acquainted with), in psychology, a terra used m its most general 
sense for all modc*s of being conscious or aware of an object, 
whetliex material or intellectual It is an ultimate mode of 
consciousness, strictly the presentation (through sensation or 
otherwise) of an object to consciousness , in its complete form, 
however, it seems to involve a judgment, i e the separation 
from other objects of the object presented The psychological 
theory of cognition takes for granted the dualism of the mind 
that knows and the object known , it takes no account of tlie 
metaphysical problem as to the possibility of a relation between 
the ego and the non-ego, but assumes that such a relation does 
exist Cogmtion is therefore distinct from emotion and conation , 
It has no psychological connexion with feelings of pleasure and 
pam, nor does it tend as such to issue in action 

For the analysis of cogmtion reactions sec O Knlpc Ovtimes of 


Psychology (Eng Irans 1895), pp 41 1 loll , L C Titchcner 
!• \ perttnenlal Psychology (1905) n 187 fall On to nitioii gf nci 
ally G F Stouts Inalvltc Psychology and Manual of Psychology 
W James s Principles of Psychology (i8go) 1 216 foil also art icF 
Psychology 

COGNIZANCE (Lat cognoscere, to know), knowledge, notice, 
especially judicial notice, the right of trying or considering a 
case judicially, the exercise of junsaictKin by a court of law 
In heraldry a “ cognuance ’ is an embkm, badge or device, 
used as a distinguishing mark by the body of retainers of a 
royal or noble house 

COHEN (Hebrew for “priest’), a Jewish family name, 
implying descent from the ancient Hebrew pnesls Many 
families tlaimmg such descent arc, however, not named Cohen 
Other forms of the name are Cohn, Cow en, Kahn 

See J Jacobs Jewish Lncyclopedia iv 144 

COHN, FERDINAND JULIUS (1828-1898), German botanist, 
was born on the 24th of January 1828 at Breslau He was 
educated at BresUu and Berlin, and m 1859 became extra- 
ordinary, and in 1871 ordinary, professor of botany at Breslau 
University He had a remark ible career, owing to his Jewish 
origin He was contemporary with N Pringslieim, and worked 
withH R Goeppert, C G Nees von Esenbeck, C G Ehrenberg 
and Johannes Muller At an earlv date he exhibited astonishing 
abiUty with the microscope, which he did much to improve, and 
las researches on cell- walls and the growth and contents of 
plant -cells soon attracted attention, especially as he made 
remarkable advances in the establishment of an improved cell- 
theory, discovered the cilia in, and analysed the movements of, 
zoospores and pointed out tliat the protoplasm of the plant-cell 
and the sarcodt of the zoologists were one and the same phy sical 
vehicle of lift Although these early reseirehes were tspecially'^ 
on the Algae in whit h group he instituted marked reforms of the 
rigid system due to F J Kutzmg, Cohn had alreadv displayed 
that attivity m various departments whii h made him so famous 
as an all-round naturalist, his attention at various times being 
turned to such varied subjects as Aldoiocanda, torsion in trees, 
the nature of waterspouts, the effects of lightning, physiology 
of seeds, tlie proteid crystals in the potato, which he discovered, 
the formation of travertin, Uie rotatoria, luminous worms, &.c 

It is, however, in the introduction of the strict biological and 
philosophical analysis of the hfe-historics of the luwci and mo->t 
minute forms of life that Cxihn s greatest achievements consist, 
for he applied to these organisms the principle that we cari onlv 
know the phases of growth of mieroseopie plants bv watciung 
every stage of development under the mierose-opc lust as wc 
learn how different arc the youthful and adult ippeaiances of 
an oak or a fern by direct observation The success with which 
he attempted and carried out the application of cultural and 
developmental methods on the Alg le, 1 ungi end Bacteria can 
only be fully appreciated bv those familur with the minute sue 
.ind elusive evolutions of these orglm^ms, and with the hmi‘cd 
appliances at Cohns tommand Nevertheless his accomit of 
the hfe-histories of Protoioccus (1850), Stiphanosphacra (1852), 
1 olvox (18^6 and 1875), llydrodntyoH (i86i), and Sphaetoplea 
(iSss-i^S?) *unong the Algae have never been put aside The 
first IS a model of wh il a study in development should be , the 
last shares with G 1 buret s studies on Fiiciis and Pringsheim s 
on Voucher la the merit of establishing the existence of a sexual 
process in Algae Among the hungi Cohn contributed important 
lesearcheson Pi/aio/as (1851), Fnipusa (185s), Tarichium (1869), 
as well as valuable work on the nature of parasitism of \lgae 
and Fungi 

It is as the founder of bacteriology tlut Cohn s most striking 
claims to recognition w’ll be established He seems to haie 
been always attracted particularly by curious problems ol 
fermentation and coloration due to the most minute forms of 
life, as eiinced by his papers on Monas prodigtosn (1850) and 
“ Uber blutohnlichc Farbungen ’ (i8so), on infusoria (18^1 
and 1852), on organisms m drinking-water (1853), “ Die W under 
des Blutcs ’ (1854), and hod alreadv published several works on 
insect epidemics (1869-1870) and on plant diseases when his 
first specially bactenological memoir (Crenoihnx) appeared in 
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the journal, Beitrage zur Btologte, which he then started (1870- 
1871), and which has since become so renowned Investigations 
on other branches of bacteriology soon followed, among which 
“Organismcn der Pockenlymphe ” (1872) and “ Untersuchungen 
uber Bacteneri ’ (1872-1875) are most important, .and laid the 
foundations of the new department of science which has now 
Its own laboratories, literature and workers specially devoted 
to its extension in all directions When it is remembered that 
Cohn brought out and helped R Koch in publishing his celebrated 
paper on Anthrax (1S76), the first dearly worked out case of a 
imcterial disease, the significance of his influence on bacteriology 
becomes apparent 

Among his most striking discoveries during his studies of the 
foims and movements of the Bacteria may be mentioned the 
nature of Zooglota, the formation and germination of true spores 
— which he observed for the first time, and which he himself 
discovered m Bactllu’s subtths — and their resistance to high 
temperatures, and the bearing of this on the fallacious experi- 
ments supposed to support abiogenesis as well as works on 
the bacteria of air and water, the significance of the bright 
sulphur granules in sulphur bacteria, and of the iron oxidt 
deposited in the walls of Cremthnx His discoveries in these and 
in other departments all stand forth as mementoes of his acute 
observation and reasoning powers, and the thoughtful (in everv' 
sense of th( word) consideration of the work of others, and 
suggestive ideas attached to his principal papers, bear the same 
characteristics If w'e overcome the alwavs difticult task of 
bridging in imagination the interval between our present plat- 
form of knowledge and that on which bacteriologists stood in, 
say, 1870, we shall not undervalue the important contributions 
of Cohn to the overthrow of the then formidable bugbear known 
as the doctrine of “ spontaneous generation, ’ a dogma of despair 
calculated to impede progress as much m its day as that of 
“ vitalism ’ did in other periods Cohn h.ad also clear percep 
tions of the important bearings of Mycology and Bacteriologv 
in infective diseases, as shown bv his studies in insect-killing 
fungi, microscopic anahsi>, of watei, &c He was a foreign 
member of the Roy .d So( iet\ and of the Linnean Society, and 
received the gold med il of the latter in 1895 He died at Breslau 
on the 25th of func 1898 

lists ot hii papus will bt found in the Catalogue of Siientipc 
Papers of the Ro\al SoLiet\ and m Ut* d d hot Giselhch i8o<) 
\ol x\u p (lyo) The latte r also contuns (p {172)) a full memoir bv 
F Rosen (II M W ) 

COHN, GUSTAV (1840- ), (lerman economist, was born 

on the i2th of December 1840 at M.irienw( rder, in West Prussia 
He was educated at Berlin and Jena universities In 1869 he 
obtained a post at the polytechnic in Riga, and in 1875 wa-> 
elected a professor at the polytechnic at Zurich In 1875 he 
went to England for a period of study , and as a result published 
his Untersuchungen uber die englische btsenbahnpoUuk (Leipzig 
1874-1875) In 1884 he was appointed professor of political 
science at Gottingen Cohn’s best-known works are System der 
N attonalokonomie (Stuttgart, 1885) , Ftnanzwissenschaft (1889) , 
N nUonalokonomtsche Studien (1886), and Zur Geschtchte tind 
PoUtik des Verkehnwesens (1900) 

COHOES, a city of Albany county. New Vork, USA, about 
9 m N of Albany, at the confluence of the Mohawk and Hudson 
rivers Pop (1890) 22,509 (igoo) 23,910, of whom 7303 were 
foreign-born, (I S census, igio) 24,709 It is served by the 
New York Central N Hudson River and the Delaware & Hudson 
railways, by electric lines to Prov and Albany, and by the Frit 
and Champlain canals It is primarily a manufacturing city 
Hosiery and knit goods, cotton cloth, cotton batting, shoddy, 
underwear and shirts and collars are the principal products, 
but there are also extensive valve works and manufactories of 
pulp, paper and paper boxes, beer, pins and needles, tools and 
machinery , and sash, doors and blinds The value of the factory^ 
products in 1905 was ^10,289,822, of which $4,126,873, or 40 i %, 
was the value of hosiery and knit goods. Cohoes ranking fifth 
among the cities of the United States (of 20,000 inhabitants or 
morel m this industry, and showing a higher degree of specializa- 


tion in It than any other city in the United States except Little 
Falls, N Y The Falls of the Mohawk, which furnish power for 
the majority of the manufacturing establishments, are 75 ft 
high and 900 ft broad, a large dam above the falls storing the 
water, which is convey ed through canals to the mills Below the 
falls the river is crossed by two fine iron bridges The city has 
a public librarv , a normal training school and the St Bernard s 
(Roman Catholic) Academy Cohoes was a part of the extensiv e 
manorial grant made to Killian Van Rensselaer m 1629 and it 
was probably settled very soon afterwards It was incorporated 
as a village in 1848 and was chartered as a city in 1870 

COHORT (Lat cohors), originally a place enclosed in the 
Roman army, the name of a unit of infantry The troops of 
the first grade, the legions, were divided into cohorts, of which 
there were ten in each legion the cohort thus contained 600 
men Among thg troops of the second grade (the auxilta) the 
cohorts were independent foot regiments 500 or 1000 strong, 
corresponding to the alae, which were similar regiments of 
cavalry , they were generally posted on the frontiers of the 
Empire in small forts of four to eight acres, each holding one 
cohort or ala The spec lal troops of Rome itself, the Praetorian 
Guard, the Urbanac Cohortes, and the Vigiles (fire brigade), 
were divided into cohorts (see further Roman Army) The 
phrase cohors praetorta or cohors amteorum was sometimes used, 
especially during the Roman republic, to denote the suite of the 
governor of a province , hence developed the Praetorian cohorts 
which formed the emperor’s bodvguard 

In biology, “ cohort ” is a term for a group of allied orders or 
families of plants or animals 

COIF (from Fr cotffe, Ita! cufpa, a cap), a close-fitting covering 
for the head Originally it was the name given to a head-cover- 
ing worn in the middle ages, tied like a night-cap under the chin, 
and worn out of doors by both sexes , this w.is later worn by 
men as a kind of night-cap or skull-cap The coif was also a 
close-fitting tap of white lawn or silk, worn by English serjeants- 
at-law as a distinguishing m.\rk of their profession It became 
the fashion to wear on the top of the white coif a small skull-cap 
of black silk or velvet , and on the introduction of wigs at the 
end of the 17th century a round space was left on the top of the 
wig for the displav of the coif, which was aftci wards covered 
by a small patch of black silk edged with white (see A Pulling, 
Order of the Coif, 1897) The random conjecture of Sir H 
Spelman (Glossartum archatologicum) that the coif was originally 
designed to conceal the ecclesiastical tonsure has unfortunately 
been ejuoted bv annotators of Blackstone’s Commentaries as 
well as by Lord Campbell in his Lives of the Chief Justices It 
may be classed with the curious conceit, recorded in Brand’s 
Popular Antiquities , that the coif was cleriv ed from the child s 
caul, .and was worn on the advocate’s head for luck 

COIMBATORE, a city and district of British India, in the 
Madras preside nev The citv is situated on the left bank of the 
Novil river, 305 m from Maclnas by the Madras railway In 
1901 It had a population of 53 080, showing an increase of 14 % 
in the decade The city stands 1437 ft above sea-level, is well 
laid out and healthy, and is rendered additionally attractive 
to European residents by its picturesque position on the slopes 
of the Nilgiri hills It is an important industrial centre, carrying 
on cotton weaving and spinning, tanning, distilling, and the 
manufacture of coffee, sugar, manure and saltpetre It has 
two second-grade colleges, a college of agriculture, and a school 
of forestry 

The District of Coimbatore has an area of 7860 sq m It 
mav be described as a flat, open country , hemmed in by moun- 
tains on the north, west and south, but opening eastwards on 
to the great plain of the Carnatic , the average height of the plain 
above sea-level is about 900 ft The principal mountains are the 
Anamalai Hills, in the south of the district, rising at places to a 
height of between 8000 and 9000 ft In the west the Palghat 
and Vallagin Hills form a connecting link between the Anamalai 
range and the Nilgins, with the exception of a remarkable gap 
known as the Palghat Pass This gap, which completely inter- 
sects the Ghats, is about 20 m wide In the north is a range 
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of primitive trap-hills known as the Cauvery chain, extending 
eastwards from the Nilgins, and rising in places to a height of 
4000 ft I he principal rivers are the Cauvery, Bhavani, Noyil, 
and Amravati Numerous canals are cut from the rivers for 
the purpose of affording artificial irrigation, which has proved 
of immense beneht to the countrv Well and tank water is also 
largely used for irrigation purposes Coimbatore district was 
acquired by the British m 1799 at the close of the war which 
ended with the death of lippoo In 1901 the population was 
2,201,782, showing an increase of 10 % in the preceding decade 
The principal crops are millet, rice, other food grains, pulse, 
oilseeds, cotton and tobacco, with a little coffee horests cover 
nearly million acres, yielding valuable timber (teak, sandal- 
wood, &c ), and affording gra/ing-ground for cattle There are 
several factories for pressing cotton, and for cleaning coffee, oil- 
(ake presses, tanneries and saltpetre refineries Cereals, cotton, 
forest products, cattle and hides, and brass and copper vessels 
are the chief exports from the distiict The south-west line of 
the Madras railway runs through the district, and the South 
Indian railway (of metre gauge) joins this at Erode 

COIMBRA, the capital of an administrative district formerly 
included in the province of Beira, Portugal , on the north bank 
of the rivtr Mondego, ii^ m N N E of Lisbon, on the Lisbon- 
Oporto railway Pop (1900) 18,144 (oimbra is built for the 
most part on rising ground, and presents from the other side 
of the river a picturescjue and imposing appearance , though in 
reality its houses have individually but little pretension, and its 
streets aie, almost without exception, narrow and mean It 
derives its present importance from being the seat of the 
only university m the kingdom — an institution which was 
originally established at Lisbon in 1291, was transferred to 
Coimbra in 1306, was again removed to I isbon, and was finally 
fixed at (oimbra in 1327 Iherc arc five faculties- theology, 
law, medicine, mathematics and philosophv— with more than 
1300 students Ihe library contains about 150,000 volumes, 
and the museums and laboratories are on an extensive s<ale 
In connexion with the medical f u ult> there are regular hospitals , 
the mathematical faculty maintains an observatorv from which 
an excellent view can be obtained of the whole valley of the 
Mondego , and outside the town there is a botanic garden 
(especially rich in the flora of Brazil), which also serves as a 
public promenade Among the other educational establishments 
are a military college, a royal college of arts, a scientific and 
literary institute, and an episcopal seminary 

The city is the scat of a bishop, suffragan to the arihbishop 
of Braga , its new cathedral, founded in 1 580, is of little interest , 
but the old is a fine specimen of i2th-centurv Romanesque, and 
retains portions of the mosque which it replaced The princijial 
churches are Santa Cruz, of the i6th century, and San Salvador, 
founded in 1169 On the north bank of the Mondego stand the 
rums of the once splendid monastery of Santa Clara, established 
in 1286 , and on the south bank is the celebrated Quinta das 
lagnmas, or Villa of Tears, where Inez de Castro {q v ) is believed 
to have been murdered in 1355 Ihe town is supplied with 
water by means of an aqueduct of 20 arches The Mondego 
is only navigable in flood, and the port of Figueira da hoz is 
20 m W by S , so that the trade of Coimbra is mainly local , 
but there are important lamprey fisheries and manufactures of 
pottery, leather and hats 

A Latin inscription of the tth century identifies Coimbra 
with the ancient Aeminium , while Condcixa (3623), 8 m S S W , 
represents the ancient Conimbnga or Conembrica In the 9th 
century, however, when the bishopric of Conimbnga was re- 
moved hither, its old title was transferred to the new see, and 
hence arose the modem name Coimbra The city was for a 
long time a Moorish stronghold, but in 1064 it was captured bv 
Ferdinand I of Castile and the Cid Until 1260 it was the capital 
of the country, and no fewer than six kings — Sancho I and II , 
Alphonso II and III , Pedro and Ferdinand — were born within 
Its walls It was also the birthplace of the poet Francisco S 4 
de Miranda (1495-1558), and, according to one tradition, of the 
more famous Luiz de Camoens (1524-1580), who was a student 
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at the university between 1537 and 1542 In 1755 Coimbra 
suffered considerably from the earthquake In 1810 it was 
sacked by the French under Marshal Masse na In 1834 Dom 
Miguel made the city his headquarters , and in 1346 it \sas the 
scene of a Miguelist insurrection 

The administrative district of Coimbra coincides with the 
south-western part of Beira, pop (1900) 332,168, area 1508 
sq m 

COIN, a town of southern Spam m the prov mce of Malaga , 
18 m WS W of the city of Malaga Pop (1900) 12,326 Coin 
is finely situated on the northern slope of the Sierra de Mijas, 
overlooking the small river Scco and surrounded b) vineyards 
and plantations of oranges and lemons There are marble 
quarries m the neighbourhood, and, despite the lack of a railway , 
Com has a thriving agricultural trade fhe population increased 
by more than half between 1880 and icjoo 

COIN (older forms of the word arc co\ne, quoin and coign, 
all derived through the O Fr coing, and cuigne from I^t cuneus, 
a wedge), properly the term for a wedge-shaped die used for 
stamping money, and so transferred to the monev so stamped , 
hence a piece of monc> The form “ quoin is used for the 
external inglc of a building (see Qloins), and ‘ coign,” also i 
projecting angle, survives in the Shakespeirein phrise i eoign 
of vantage ” 

COINAGE OFFENCES I he coinage of monev is m all states 
a prerogative of the sovereign power , consequently any in- 
fringement of that prerogative is always severely punished, as 
being an offence likely to interfere with the well-being of the 
state 

In the United Kingdom the statute law against offences re- 
lating to the coin was codified b) an act of 1861 Ihe statute 
provides that whoever falsely makes or counterfeits any com 
resembling or apparently intended to resemble or pass for anv 
current gold or silver com of the reilm (s 2), or gilds, silvers, 
washes, cases over or colours with materials capable of producing 
the appearance of gold or silver a com or a piece of anv metal or 
mixture of metals, or files or alters it, with intent to make it 
resemble or pass for any current gold or silver erm (s 3), or who 
buvs, sells, receives or pays a false gold or silver coin at a lower 
rate than its denomination imports, or who receives into the 
United Kingdom any false com knowing it to be counterfeit 
(ss 6, 7), or who, without lawful authority or excuse, knowingly 
makes or mends, buys or sells, or has m his tustodv or possession, 
or conveys out of the Royal Mint any coming moulds, machines 
or tools, IS guilty of fclonv (ss 24, 23) ihe punishment for 
such offences is cither penal scrv itude for life or for not less than 
three years, or imprisonment for not more than two vears, with 
or without hard 1 ibour Whoever impairs, diminishes or 
lightens current gold or silver lom with intent to pass same, is 
liable to penal servitude for from three to fourteen years (s 4), 
ind whoever has in his possession filings or clippings obtained 
by impairing or lightening current com is liable to the same 
punishment, or to penal servitude for from three to seven vears 
Ihe statute also makes provisiem against tendering or uttering 
false gold or silver eoin, which is a misdemeanour, punishable bv 
imprisonment with or without hard labour Provision is also 
made with respect to falselv making, counterfeiting, tendering 
or uttering copper com, exporting false com, or defacing current 
lom by stamping names or words on it, and counttrfeitmg, 
tendering or uttering com resembling 01 meant to pass as that 
of some foreign state Ihc act of 1861 applies to offences 
with respect to colonial coins as well as to those of the L^mted 
Kingdom 

By the constitution of the United States, Congress has the 
power of coining money, regulating the value thereof and of 
foreign coin (Art 1 s viii ), and the states are prohibited from 
coining money, or making anything but gold ind silver money 
a tender m payment of debts ( \rt 1 s x ) The counterfeiting 
coin or money, uttering the same, or mutilating or defacing it, 
IS an offence against the United States, and is punishable by fine 
and imprisonment with hard labour for from two to ten years 
It has also been made punishable by state legislation 
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com (from Malay Kdyar, cord, K&yam, to be twisted), a 
rough, strong, fibrous substance obtained from the outer husk 
(jf the coco-nut (bee Coco-Nut Palm ) 

COIRE (Ger Chur or Cur, Ital Cotra, Lat Curta Raeiorum, 
Romonsch Cuera), the capital of the Swiss cajiton of the Grisons 
It IS built, at a height of 1949 ft aliove the sea-level, on the right 
bank of the Plessur torrent, just as it issues from the Schanfigg 
valley, and about a mile ihove its junction with the Rhine. It 
IS oversliadowed by the Mrttenberg (east) and Pizokel (south), 
hills that guard the entiance to the deep-cut Schanfigg \allc> 
In 1900 It contamcd ii,S32 inhabitants, of whom 9288 were 
German-speaking, 1466 Romoasch-speaking, and 677 Italian- 
spe iking, while 7 <561 were Protestants, 5962 Romanists and 
one a Jew The modem part of the city is to the west, but the 
old portion, with all the histoncal buildings, is to the east Here 
IS the cathedral church of St Lucius (who is the patron of Cwre, 
and IS supposed to be a 2nd-ccntury British king, though really 
the name has probably arisen from a confusion between I ucius 
of ( yrene— miswntten “ cunensts ’’—with the Roman general 
1 ucius Munatius Plancus, who conquered Raetia) Built between 
1178 and 1282, on the site of an older church, it contains many 
curious medieval antiquities (especially m the sacristy), as well 
as a picture b\ Angelica Kaufmann, and the tomb of the great 
(jiibons pohtu il leader (d 1637) Jcnatsch {qv) Opposite is 
the Bisiiop’s Palace, and not far off is the Episcopal Semmarv 
(limit on the rums of a 6tb centurj monastic foundation) Not 
far from these ancient monuments is the new Ractian Museum, 
which contains a great collection of objects relating to Raetia 
(including the geological collections of the Benedictine monk of 
Uisentis, Placidus a Spescdia (1752 -1833), who explored the high 
snowy regions, around the sources of the Rhme) One of the 
hospitals was founded bv the famous Capuchin philanthropist, 
Father Iheodosius Florcntmi (1808-1863), who was long the 
Romanist cur^ of Coirc, and whose remains were m 1906 trans- 
ferred from the cathedral here to Ingenbohl (near Schwyz), his 
chief foundation Coire is 74 m by rail from Zurich, and is the 
meetmg-pomt of the routes from Italy over many Alpmc passes 
(the Lukmanier, the Sphigen, the ban Bernardino) as well as 
from the Fngadine (Albula, Juher), so that it is the centre of an 
active trade (particulaily in wine from the Valtclhne), though 
It possesses ilso a few local factories 

The episcopal see is first mentioned m 4''2, but probaWy 
existed a century earlier I he bishop soon acquired great 
temporal powers, espcaally after his dominions were macie in 
831, dependent on the Empire alone, of whic h he became a prince 
in 1170 In 1392 he became head of the league of God s Iloust 
(originally formed against him m 1367), one of the three Ractian 
leagues, but, in 1526, after the Reformation, lost his temporal 
powers, having fulfilled his historical mission (see Grisons) 
Hie bishopric still exists, with junsdiction over the Cantons of 
the Gnsons, Glams, Zurich, and the three Forest Cantons, as well 
as the Austrian pnncipahtv of Liechtenstein The gild con- 
stitution of the city of Chur lasted from 1465 to i8;yj, while in 
187 j the Burgergemeinde was replaced by an E.muoohmrgemeinde 
AcrTHORiTii •> - 4 Eithhorn I pi^copatus Curietists (St Blasicn, 
1797), W vonjuvaft Forschungen itfjer dte rei 4 dahitt tm Cunschen 
Raahen, 2 parts (Zurich 1871) C Kind Dte Reformahon %n den 
Btsthumern Chut u»d Camo (Coire, 1858) , Coniadm von Moor 
Ceschuhte von Cuttaetten (2 \ols Coire 1870 1S74) , P C. von 
Hanta Das alie Raetten (Berlin 1872) Idem Dt$ CurraeUschtn 
Htrrschaften in det Feudalzett (Bern i88r) Idem Veifassun^s- 
geschtchie dor Sladt Cur tm MiHelaiter (Coin 1870) Idem Geschtchte 
von GranhAnden (Ijcrn 1892) (W A B* C ) 

COKE, SIR EDWARD (1552-1634), English lawyer, was bom 
at Mileham, m Norfolk, on the ist of February 1552 From tlie 
grammar school of Norwich he passed to fnnity College, Cam- 
bridge , and m 1572 he entered Lincoln’s Inn In 1578 he was 
called to the bar, and m the next year he was chosen reader at 
Lyon’s Inn His extensive and exact legal erudition, and the 
skill with which he argued the intricate libel case of Lord Crom- 
well (4 Rep 13), and die celebrated real property case of Shelley 
(i Rep. 94, 104), soon brought him a practice never before 
equalled, and caused him to be tmiversally recognized as the 


greatest lawyer of his day In 1586 he was made recorder of 
Norwich, and) m 1593 recoider of London, solicitor-general, and 
reader m the Inner Temple In 1 593 he was returned as member 
of parliament for his native county, and also chosen speaker 
of the House of Commons In 1594 he was promoted to the 
office of attorney-general, despite the claims of Bat on, who' was 
warmly supported by the earl of Essex As crown lawyer his 
treatment of the accused was marked by more than the harshness 
and violence common m his time , and the fame of the victim 
has caused his behaviour in the trial of Raleigh to be lastingly 
remembered agamst him While the prisoner defended himself 
with tlie calmest dignity and self-possession, Coke burst into the 
bitterest invective, brutally addressing the great courtier as 
if he had Ijeen a servant, m the phrase, long remembered for its 
insolence and its utter injustice — Thou hast an English face, 
but a Spanish heart > ” 

In 1582 Coke married the daughter of John Paston, a gentle- 
man of Suffolk, receiving with her a fortune of £30,000 , hut m 
SIX months he was left a widower Shortly after he sought the 
hand of Lady Elizabeth Hatton, daughter of riiomas, second 
Lord Burghlcy, and granddaughter of the great Cecil Bacon 
was again his riv al, and again unsuccessfully , the wealthy young 
widow became— not, it is said, to his future comfort— Coke’s 
second wife 

In 1606 Coke was made chief justice of the common pleas, 
but m 1613 he was removed to the office of chief justice of the 
king’s bench, which gave him less opportunity of interfering 
with the court The change, though it brought promotion in 
dignity, caused a diminution of income as well as of power , 
but Coke received some lompensation m being appointed a 
member of the priw council The independence of his conduct 
as a judge, though not unmixed with the baser elements of 
prejudice and vulgar love of authority, has partly tamed for- 
giveness for the harshness which was so prominent m his sturdy 
character Full of an extreme reverence for the common law 
which he knew so well, he defended it alike against the lourt 
of chamery, the ecclesiastical courts, and the royal prerogative 
In a narrow spirit, and strongly mfluemed, no doubt, liy his 
enmity to the chancellor, Ihomas Egerton (Lord Bracklev), he 
sought to prevent the mterference of the court of chancery with 
even the unjust derisions of the other courts In the case of an 
appeal from a sentence given in the king s bench, he advised the 
victorious, but guiltv, party to bring an action of praemunire 
agamst all those who had been concerned m the appeal, and his 
authority was stretched to the utmost to obtain the verdict he 
desired On the other hand, ( oke has the credit of having 
repeatedly braved the anger of the king He freely gave his 
opinion that the royal proclamation cannot make that an offence 
which was not an offence liefore An equallv famous hut less 
satisfactory instance oc( urred during the trial of Edmund 
Peacham, a divine m whose study a sermon bad been found 
containing libellous ace usations against the king and tho govern- 
ment There was nothing to give colour to the charge of high 
treason with which he was charged, and the sermon had never 
been preached or published , yet Peacham was put to the 
torture, and Bacon was ordered to confer with the judges 
mdividually concerning the matter Coke declared such con- 
ference to be illegal, and refused to give an opinion, except m 
writing, and even then he seems to have said nothing deckled 
But the most remarkable case of all occurred m the next year 
(1616). A trial was held before Coke in which one of the coimsel 
denied the validity of a grant made by the king to the bishop of 
Lichfield of a benefice to be held m cemmendam James, through 
Bacon, who was then attorney-general, commanded the chiel 
justice to delay judgment till he himself should discuss the 
question with the judges At Coke’s request Bacon sent a letter 
containing the same command to each of the judges, and Coke 
then obtained their signatures to a paper declaring that the 
attorney-general’s instructions were illegal, and that they were 
bound to proceed with the case His Majesty expressed his 
displeasure, and summoned them before him m the council- 
chamber, where he insisted on his supreme prerogative, which, 
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he said, ought not to be discussed in ordinary argument Upon 
this all the judges fell on fhcir knees, seeking pardon for the form 
of their letter , but Coke \cntured to declare his continued belief 
m the loyalty of its substance, and when asked if he would m the 
future delay a case at the king’s order, the only reply he would 
vouchsafe was that he would do what became him as a judge 
Soon after he was dismissed from all his offices on the following 
charges, — the concealment, as attorney -general, of a bond 
belonging to the king, a charge which could not be proved, 
illegal interference with the court of chancery and disrespect 
to the king in the case of commendams He was also ordered 
by the council to rev ise his book of reports, which was said to 
contain many extravagant opmions (June 1616) 

Coke did not suffer these losses with patunce He offered 
his daughter h ranees, then little more than a child, in marriage 
to Sir John Villiers, brother of the favourite Buckingham Her 
mother, supported at first by her husband’s great rival and her 
own former suitor. Bacon, objected to the match, and placed her 
in concealment But Coke discovered her hiding-place , and 
she was forced to wed the mm whom she de«.larcd that of all 
others she abhorred The result was the desertion of the husband 
and the fall of the wife It is said, however, that after his 
daughter’s public penance in the Sav oy church. Coke had heart 
enough to receive her back to the home which he had forced her 
to leave Almost all that he gained by his heartless diplomac)- 
was a seat in the council and m the star-chamber 
In 1620 a new and more honourable career opened for him 
He was elected member of parliament for Liskeard , and hence- 
forth he was one of the most prominent of the constitutional 
party It was he who proposed a remonstrance against the 
growth of popery and the marriage of Prince Charles to the 
infanta of Spam, and who led the Commons m the decisive step 
of entering on the journal of the House the famous petition of 
the i8th of December 1621, insisting on the freedom of parlia- 
mentary discussion, and the liberty of speech of every individual 
member In consequence, together with Pym and Sir Robert 
Phibps, he was thrown into confinement, and, when m the 
August of the next year he was released, he was commanded to 
remain m his house at Stoke Poges during his Majesty’s pleasure 
Of the first and second parliaments of Charles I Coke was again 
a member From the second he was excluded by being appointed 
sheriff of Buckinghamshire In 1628 he was at once returned 
for both Buckinghamshire and Suffolk, and he took his seat for 
the former county After rendering other valuable support to 
the popular cause, he took a most important part in drawing 
up the great Petition of Right Tlie last act of hts public career 
was to bewail witli tears the rum whuh he declared the duke 
of Buckingham was bringing upon the country At the close of 
the session he retired into private life , and the six years that 
remained to him were spent m revising and improving the works 
upon which, at least as much as upon his public career, his fame 
now rests He died at Stoke Poges on the 3rd of September 1634 
Coke published Institutes (1628), of which the first is also 
known as Coke upon Litileion, Reports (1600-1615), in thirteen 
parts, A Treatise of Bail ami Matnprne (1655), The Complete 
Copyholder (1630), A Reading on Fines and Recoveries (1684) 

See Johnson Life of Sir 1 dward CcAc (18^7) H W Woolrych, 
The Life of Sir Edward Coke (1826 ) , Foss Lives of the Judges , 
Campbell Lives of the Chief Justices ; also English Law 

COKE, SIR JOHN (1563-1644), English politician, was bom 
on the 5th of March 1563, and was educated at Trinity College, 
Cambridge After leaving the university be entered public life 
as a servant of William Cecil, Lord Burghley, afterwards 
becoming deputy-treasurer of the navy and then a commissioner 
of the navy, and being specially commended for his labours on 
behalf of naval administration. He became member of parlia- 
ment for Warwick in 1621 and was knighted m 1624, afterwards 
representing the university of Cambridge In the parliament 
of 1625 Coke acted as a secretary of state , in this and later 
parliaments he introduced the royal requests for money, and 
defended the foreign policy of Charles I and Buckingham, and 
afterwards the actions of the king His actual appointment as 
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secretary dates from September 1625. Disliked by the leaders 
of the popular part) , bus speeches m the House of Commons did 
not improve the king’s position, but when Charles ruled without 
a parliament he found Coke’s industry very useful to him. The 
secretary retained his post until 1639, when a scapegoit was 
required to expiate the humiliating treaty of Berwick with the 
Scots, and the scapegoat was Coke Dismissed from office, he 
retired to his estate at Melbourne m Derbyshire, and then resided 
m London, dying at Tottenham on the 8th of September 1644 
Coke’s son, Sir John Coke, sided with the parliament m its 
struggle with the king, and it is possible that in later life Coke’s 
own sympathies were witli this party, although m his earlier 
years he had been a defender of absolute monarchy Coke, wIk^ 
greatly disliked the papacy, is described by Clarendon as “ a 
man of very narrow education and a narrower mind ” , and 
again he says, “ his cardinal perfection was industry and his 
most eminent infirmity covetousness ” 

COKE, THOMAS (1747-1814), English dn me, the first 
Methodist bishop, wis born at Brecon, where his father was 
a well-to-rlo apotheear) He was educated at Jesus College, 
Oxford, taking the degree of M A m 1770 and that of D L L m 
1775 From 1772 to 177O he w\s curate at South Petherton in 
Somerset, whence his rector dismissed him for adopting the 
e>pen- tir and ceittage services introduced by John Weslev, with 
whom he had become ac quainted \ftpr '•cr\ mg on the London 
Wesleyan circuit he was m 1782 appointed president of the con- 
ference m Ireland, a position which he freejuently held, m the 
intervals of his many voyages to America He first visited that 
country m 1784, going to Baltimore as " superintendent ” of the 
Methodist societies m the new world and, in 1787 the American 
conference changed his title to “ bishop,” a nomenclature which 
he tried m vain to introduce into the Fnglish conference, of 
which he was president m 1797 and 1805 Failing tins, he asked 
Lord Liverpool to mike him a bishop m India, and he was 
voyaging to Ceylon when he died on the 3rd of M ly 1814 Coke 
hae’ always been a missionarv cnthusia t, and was the pioneer 
of such enterprise m his connexion He was an ardent opponent 
of Slav cry, and endeavoured also to heal the breach between the 
Methodist and Anglican communions He published a History 
of the West Indies (As , 1808-181 1), several volumes of sermons, 
and, with Henry Moore, a Life of H>c/ey (1792) 

COKE (a northern English word, possibl) connected with 
“ colk,” core), the product obtained by strongl) heating coal 
out of conta< t with the air until the v olatilc constituents are 
driven off , it consists essentially of carbon, the so-called “ fixed 
carbon,” together with the incombustible matters or ash con- 
tained in the coal from which it is derived In addition to these 
It almost invariably contains small quantities of hvdrogcn 
oxvgen and nitrogen, the whole, however not exceeding 2 or 
3% It also con tarns water, the amount of which mav^ varv 
considerably according to the method of manufacture When 
produced rapidly and at a low heat, as m gas-makmg, it is of a 
dull black colour, and a loose spongv' or pumice-hke texture, 
and ignites with comparativ e case, though less readil) than 
bituminous coal, so that it may be burnt in open fire-places 
but when a long-conlmuid heat is usetl as m the prejiaration of 
coke for iron and steel melting, the product is hard and densf 
u» often prismatic m structure, has a brilliant scmi-metalhc lustre 
and silvery-grey colour, is a conductor of heat and electncitv , 
and can only be burnt m furnaces provided with a strong chimne) 
draught or an artificiil blast The strength and cohesive 
properties arc also intimately related to the nature and com- 
position ol the coals employed, which are said to be caking or 
non-cakmg according to the compact or fragmentary character 
of the coke produced 

Fo-merljr coke was made from large coal piled m heaps with 
central chimneys like tliosc of the charcoal burner, or m open 
rectangular clamps or kilns with air flues in the enclosing walls , 
but these methods are now practically obsolete, closed chambers 
or ovens being generally used These vary considerably m 
construction, but may be classified into three principal types — 
(i) direct heated ovens, (2) flue-heated ovens, (3) condensing 
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ovens In the first class the heating is done by direct contact 
or by burning the gases gn en off in coking within the oven, while 
in the other two the heating is indirect, the gas bein^ burned 
m cellular passages or flues provided in the walls dividing the 
coking chambers, and the heat transmitted through the sides 
of the latter which are comparatively thin The arrangement 
IS somewhat similar to that of a gas-works retort, whence the 
name of “ retort ovens ” is sometimes applied to them The 
difference between the second and third classes is founded on the 
treatment of the gases In the former the gas is fired m the side 
flues immediately upon issuing from the oven, while in the latter 
the gases are first subjected to a systematic treatment m con- 
densers, similar to those used in gas-works, to remove tar, 
ammonia and condensable hydrocarbons, the incondensable 
gases being returned to the oven and burned in the heating flues 
These are generally known as “ by-product ovens ” 

The simplest form of coke oven, and probably that still most 
largely used, is the so-called " beehive oven This is circular m 
_ . . plan, from 7 to 12 ft in diameter with a cylindrical wall 
Beeaiv0 about 2J ft high and a nearly hemispherical roof with a 
circular hole at the top The floor made of refractory 
bricks or slabs is laid with a slight slope towards in arched opening 
in the ring wall, which is stopped with biickwork during the coking 
but opened for drawing the finished charge The ovens are usually 
arranged m rows or banks of 20 to 30 or more with their doors 
outwards, two rows being often placed with a longitudinal flue 
between them connected by uptakes with the individuil ovens on 
either side A railway along the top of the bank Lungs the coal from 
the screens or woshtry Ihe largest ovens take a charge of about 
5 tons which is introduced through the hole in the roof the brick- 
work of the empty oven bi mg still red hot from the preceding charge 
and when levelled fills the cylindrcal part nearly to the springing 
of the roof Ihe gis hres as it is given off and nils the dome with 
flame and the burning is regulated by air admitted through holes 
m the upper part of the door stopping The temperature being 
very high a proportion of the volatile hydrocarbons is decomposed 
and a film of griphitic c 11 bon is deposited on the coke giving it a 
semi metallic lustre and silvery grey colour When the gas is burned 
off the upper part of the door is opened and the glowing charge 
cooled by jets of water thrown directly upon it from a hose and it 
IS subsequently drawn out through the open door Ihe charge 
breaks up into prisms or columns whose length corresponds to the 
depth of the charge and as a nile is uniform m character and free 
from dull black patches or “ black ends " The time of burning is 
cither 48 or 72 hours the turns being so arranged as to avoid the 
necessity of drawing the ovens on Sunday The longer the heat 
IS continued the denser the product becomes, but the yield also 
diminishes, as a portion of the finished coke necessarily burns to waste 
when the gis is exhausted For this reason the yield on the coal 
charged is usually less than th it obtained in retort ovens although 
the quality may be better Coals containing at most about 35 % of 
volatile matter are best suited for the beehive ov< n With less than 
25 % the gas IS not sufficient to effect the coking completely and 
when there is a higher percentage the coke is brittle and spongy and 
unsuited for blast furnace or foundry use The spent flame from the 
ovens passes to a range of steam boilers before escaping by the 
chimney 

Ihe retort oven which is now generally displ icing the beehive 
form m new installations is made in a great variety of forms the 
_ differences being mainly in the irringement of the 

heating flues, but all have the central feature the coking 
chamber m common Ihis is a tubular chamber with 
vertical sides and cylindric il roof about 30 ft long from 17 to 20 in 
wide and 6 or 7 ft high and closed at both ends by sliding doois 
which are raiseil by crab winches when the charge is to be drawn 
The general arrangements of sueh an oven are shown in fig i which 
represents one of the earliest and most popular forms that of Evence 
Copjiee of Brussels The coking chambers A B connect by rect- 
angular posts at the springing of the roof where the gas given off 
from the top of the charge is fired by air introduced through c c 
The flames pass downwards through the parillcl flues // along the 
bottom flue of one ovtn, and return in the opposite direction under 
till next to the chimney flue a further part of the luat being inter- 
cepted by placing a range of steam boilers between the ovens and 
the chimney stack The charging of the oven is done through the 
passagt s D D in the roof from small wagons on transverse lines of 
rails the surface being raked level before the doors are closed and 
luted up The tune of coking 13 much less than in the beehive 
ovens and may be from 24 to 36 hours, according to the proportion 
of volatile matter present When the gas is completely given off 
the doors are lifted and the charge is pushed out by the ram — a 
cast-iron plate of the shape of the cross section of the oven at the 
end of a long horizontal bar which is driven by a rack and pinion 
movement and pushes the block of coke out of the oven on to the 
wharf or bank in front where it falls to pieces and is immediately 


quenched by jets of water from a hose pipe When sufficiently 
cooled it lb loaded into railway wagons or other conveyances for 
removal The ram together vv ith its motor and boiler when steam 
IS used, IS mounted upon a carriage running upon a line of rails of 
about 2 ft gauge along the back of the range of ovens, so that it can 
be brought up to any one of them 111 succession 

In some cases mstiad of the small coal being charged through the 
roof of the oven and levelled by hand, it is formed into blocks by 
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being stamped m a slightly moistened condition m x mould consisting 
of a bottom plate or peel on a racked rod like that of the ram, with 
movable sides and ends 1 his when the ends are remov ed is pushed 
forward into the o\en, and the bottom pi ite is withdrawn by revers- 
ing the rack motion The moulding box is mounted on a c image 
like that of the ram, the two being sometimes carried on the same 
framing The moulding is done at a fixed station in the centic of the 
r inge of ovens by a s< ru s of cast-iion st impers driven by an electric 
motor This systi m is ust ful for coals low in vol itile matter, which 
do not give a coherent coke under ordinary conditions 

In the distilling or by-produet ovens the gases, instead of being 
burned at the point of origin piss by an uptake jnpe m the lool 
about the centre of thi oven into a watir sealed collecting _ , 

trough or hvdraulic main whence they are diawn by 
exhausters through a series of air and witcr cooled eon- * 

densers and scrubbers In the first or atmospluric condensers the 
tar IS removed ind in the second ammoniacal water which is 
further enriched by a graduated system of scrubbing with weak 
ammomacal liquor until it is sufficiently concentrated to be sent 
to the ammonia stills The first treatment by scrubbing with creosote 
or heavy tar oil remove s benzene after which the permanent gaseous 
residue consisting chiefly of hydrogen and marsh gas is returned 
to the ovens as fuel 

In the Otto Hoffmann o\en, one of the most generally used forms, 
vertical side flues like those of Copp^e are adopted Ihe returned 
gas enters by a horizontal flue along the bottom of the coking 
chamber divided into two parts by a mid feather wall and is lirtel 
by heated air from a Siemens regt Heritor on the substructure at one 
end and tin flame rising through one half of thi side flues to a 
pirallel collector at the top retuins downwirds through the flues 
of the other half and passes out to the chimney through a similar 
regeneritor at the other end The course of the gases is icverstd 
it intervals of about an hour, as in tlu ordinary Siemens furnace 
each end of the oven having its own gas supply In the latir modi- 
fication known is the Otto Hilgi nstock the regenerators are aban- 
doned but provision is made for more perfect distnbution of the 
he it by a line of sixteen Bunsen burners in each wall , each of these 
serves two flues the course of the flame being continuously upwards 
without reversal In the newest Otto ovens the same system of 
burners is combined with regenerators In tlu B luer system, 
another vertical flue oven each flue has its own burner, which is of 
a b mphfied construction 

In the Caivds oven, the earliest of the by product ovens, the 
heating flues are arranged horizontally in parallel series along the 
entire length of the side walls the gas being mtroduced from both 
ends but at different levels This system was further developed by 
II Simon of Manchester who added a continuous air " recuperator ’’ 
heated by the spent flame, this Simon-Carves system has been 
extensively adopted m Great Britain Another horizontal flue oven 
the Semet-Solvay, is distinguished by the structure of the flues, 
which are independent of the dividing walls of the ovens, so that 
the latter can be made with thinner sides than those of the earlier 
systems and are more readily repaired In the horizontal ovens 
It IS sometimes difficult to maintain the heat when the flues are 
continuous along the whole kngth of the wall, especially when the 
heatmg value of the gas is reduced by the removal of the heavy 
hydrocarbons This difficulty is met by dividing the flues in the 
middle so as to shorten the length of travel of the flame and working 
each end independently The Hussener and Koppers systems are 
two of the best known examples of this modification 

Coke from retort ovens is not so dense or bnihant as that made 
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in beehive ovens but the waste being less there is a decided saving 
apart from tlic value of the condensed products In one instance 
the coke was found to be about 5 % less efficient m the blast furnaet 
while the yield on the coal charged was increased 10 % In the 
further treatment of the condensed products by distillation the lar 
gives burning oil and pitch the benzene is separated from the creosote 
oil by steam heated stills and the ammomaeal liquor, after some 
lime has been added to decompose fixed immoniuin compounds 
13 heated to vaporize the ammonia which is condensed in lead or 
copper lined tanks containing strong sulphunc acid to produce a 
crystalline powder of ammonium sulphate which accumulates 
in the receiver and is fished out from time to time The yield of 
by products averages about i % of ammonium sulphate about 
^ 1 % of t ir ind o 6 to o q % of benzene of the weight of the coal 
carbonized After the ovens have been heated and steam supplucl 
for the machinery of the condensing plant and the coke ovens there 
IS usu illy a suqdus of gis which may be used for lighting or driving 
gas engines For the latter purpose however it is necessary to 
remove the last traces of tar which icts very prejudicially m fouling 
the valves when the gas is not completely purified I he gas given 
off during the eirlier part of the coking process is richer in heavy 
hydrocarbons and of a higher illuminating value than that of the 
later period when the temperature is higher This property is 
utilized m several large coking plants in America where the gas 
from the first ten hours working is driwn off by a second hydraulic 
main and sent elireetly to town gas works where it passes through 
the ordinary purifying treatment the gis from the second period 
being alone used for he ating the ovens 

Coke IS essentially a partially graphitized carbon, its density 
being about midway between that of coal and graphite, and it 
should therefore occupy less space than the original coal, but 
owing to the softening of the charge a spongy structure is set 
up by the escaping gases, which acts in the other direction, so 
that for erjual bulk coke is somewhat lighter than coal It is 
this eomlunation of properties that gives it its chief value in 
iron smelting, the substance being sufliciently dense to resist 
oxidation by carbon dioxide m the higher regions of the furnace, 
while the vesicular structure gives an extended surfaie for the 
action of heated air and facilitates rapid (onsumption at the 
tuyeres Compact coke, such as that formed on the inner sides 
of gas retorts (retort carbon), can only be burned with great 
ilifTiculty in small furnaces of special construction, but it gives 
out a great amount of heat 

The most deleterious constituents of coke are ash, sulphur 
and volatile constituents including water As the coke yield 
IS only from two-thirds to three-quarters of that of the coal, 
the original proportion of ash is augmented by one-third or one- 
half in the product For this reason it is now customary to 
crush and wash the coal carefully to remove intermingled 
patches of shale and dirt before coking, so that the ash may not 
if possible exceed 10% m the coke About one-hilf of the 
sulphur in the coal is eliminated m coking, so that the percentage 
m the coke is about the same It should not be much above i % 
According to the researches of F Wucst {Joimi Iron and Sled 
Imt , 1906) the sulphur is retained in a complex carbon compound 
which is not destroy ed until the coke is actually consumed 

The older methods of cokiiu' and tin i xrher forms ol retort ovens 
are described in J Percy Metallurgy jordin Album dn cours de 
metallurgie , Phillips and Bauerman Handbook of Metallurgy and 
other text books A systi niatu senes of articles on the m wer forms 
will be found in / Ae / vol 8z pp 205 J03 indvol 83 pp 207 

231 , see also Durn ["lie neiurn Kok<;ofcn (Ixinzig 1802) D A 
IvOuis, “ Von Bluer and Brunck Ovens fouru Iron and Steel Inst 
1904 n p 203 C L Bell ‘ Ilussener Ovin ’ td 1904 1 p 188 
Hurez, “A Comparison of Different Systems of Vertical and Hon 
zontal Flue Ovens Hull soc industru, mtniralt 1903 p 777 A 
well-illustrated description of the Otto system m its Amencin 
modification was issued b\ the L^nited Gas A Coki tompiny of 
New York m 1906 (H B ) 

COL (Fr for “neck,’ 1 at collurn), in phvsical geography, 
generally any marked depression upon a high and rugged water- 
parting over which passage is easy from one valley to another 
buch IS the Col de Balme between the Trient and Chamounix 
valleys, where the great inaccessible wall crowned with aiguilles 
running to the massif of Mt Blanc is broken by a gentle down- 
ward curve with smooth upland slopes, over which a footpath 
gives easy passage The col is usually formed by the head-waters 
of a stream eating backward and lowering the water-parting 
at the head of its valley In early military operations, the march 
of an army was always over a col, which has at all times con- 


siderable commercial importance m relation to roads m high 
mountain regions 

COLBERT, JEAN BAPTISTE (1619-1683), hrench statesman, 
was born at Reims, where his father and grandfather were 
merchants He claimed to be the descendant of a noble Scottish 
family, but the evidence for this is lacking His youth is said 
to have been spent m a Jesuit college, m the ofiice of a Parisian 
banker, and m that of a Parisian notary, Chapelain, the father 
of the poet But the first fact on which we can rely with confidence 
is that, when not yet twenty, he obtained a post in the war office, 
by means of the influence that he possessed through the marriage 
of one of his uncles to the siste*- of Mu hel Le 1 elher, the seen tary 
of state for war During some years he was employed m the 
inspection of troops and other work of the kind, but at length 
his ability, his cxtraordinarv energy and his untiring laboriousness 
induced I e Pcllier to make him his private secretary These 
<iuahties, combined, it must be confessed, with a readiness to 
seize every opportunity of advancement, soon brought Colbert 
both wealth and influence In 1647 we find him receiving the 
confisiated goods of his uncle Pussort, in 1648 obtaining 40,000 
crowns with his wife Mane Charron, m 1649 appointed councillor 
of state 

It was the period of the wars of the Fronde , and m 1651 the 
triumph of the Condc family drove Cardinal Mazarin from Pans 
Colbert, now aged thirtv-two.was engaged to keep him acquainted 
with what should happen in the capital during his absence At 
first Colbert’s position was far from satisfactory , for the close 
wary Italian treated him merely as an ordinary agent On one 
occasion, for example he offered him 1000 crowns The gift was 
refused somewhat indignantly, and by giving proof of the 
immense value of his services, Colbert gamed all that he desired 
His demands were not small , for, with an ambition mingled as 
his letters show, with strong family iffcction, he aimed at placing 
all his relatives in positions of affluence md dignity , and many 
a rich benefice and important public office was appropriated by 
him to that purpose For these favours, conferred upon him 
by his patron with no stinted hand, his thanks were expressed m 
a most remarkable manner , he published a letter defending the 
cardinal from the charge of ingratituch which was often brought 
against him, by enumerating the benefits that he and his family 
had received from him (April 16515) Colbert obtained, besides, 
the higher object of his ambition , the confidence of Mazarin, so 
far as it w as gr inted to any one lx came his, and he was entrusted 
with matters of the gravest importance In 1659 he was giving 
directions as to the suppression of the revolt of the gentry 
which threatened m Normindv, Vnjou and Poitou, with 
characteristic decision arresting those whom he suspected and 
arranging every detail of their trial, the immediate and arbitrary 
destruction of their castles and woods, and the execution of 
their chief, Bonnesson In the same year we have evideni e that 
he was already planning his great attempt at financial reform 
His earliest tentative was the drawing up of a niimoire to Mazarin, 
showing that of the taxes paid bv the people not one-half re ichecl 
the king The paper also contained an attack upon the super- 
intendent Nicholas Fouquet {q v ), and being opened bv the 
postmaster of Pans, who happened to be a spy of Fouquet s it 
gave rise to a bitter quarrel, which, however, Mazarin repressed 
during his lifetime 

In 1661 the death of Mazarin allowed Colbert to take the first 
place m the administration, and he made sure of the king’s 
favour by revealing to him some of Mazarin s hidden wealth It 
was some time before he assumed official dignities , but in 
January 1664 he obtained the post of superintendent of buildings , 
in 1665 he was made controller-general , in 1669 he became 
minister of the marine , and he was also appointed minister of 
commerce, the colonies and the king’s palace In short, he soon 
acquired power m ev ery department except that of war 

A great financial and fiscal reform at once claimed all his 
energies Not only the nobility, but many others who had no 
legal claim to exemption, paid no taxes , the weight of the burden 
fell on the wretched country-folk C olbert sternly and fearlessly 
set about his task Supported by the young king, I ouis XIV , 
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he aimed the first blow at the greatest of the extOTtionexs — the 
bold and powerful superintendent, Fouquet , whose fall, m 
addition, secured his own advancement 

The office of supermtendent and many others dependent upon 
It being abolished the supreme control of the finances was vested 
m a royal council. 1 he Sovereign was its president , but Colbert, 
though for four years he only possessed the title of intendant, 
was Its rulmg spint, great personal authority being conferred 
upon him by the kmg The career on which Colbert now entered 
must not be judged without constant remembrance of the utter 
rottenness of the previous financial administration His ruth- 
lessness in this case, dangerous precedent as it was, was perhaps 
necessary , individual interests could not be respected Guilty 
officials having been severely punished, the fraudulent creditors 
of the government remained to be dealt with Colbert’s method 
was simple Some of the public loans were totally repudiated, 
and from others a percentage was cut off, which varied, at first 
according to his own decision, and afterwards according to that 
of the council wh’ch he established to examine all claims gainst 
the state 

Much more serious difficulties met his attempts to introduce 
equxlity in the pressure of the taxes on the \anous classes lo 
dimmish the number of the privileged was impossible, but false 
clainxs to exemption were firmly resisted, and the unjust direct 
taxation was lightened by an mcrease of the indirect taxes, from 
which the privileged could not escape Ihe mode of collection 
was at the same tune immensely improved 

Order and economy being thus mtroduced mto the working 
of the government, the country, according to Colbert s \ast yet 
detailed plan, i\as to be enriched by commerce Manufactures 
were fostered m every way he could devise New industries 
were established, mventors protected, workmen invited from 
foreign countries, Irench workmen absolutely prohibited to 
emigrate lo maintain the character of French goods in 
foreign markets, as well as to afford a guarantee to the home 
consumer, the quality and measure of exch article were fixed 
by law, breach of the regulations bemg punished by pulihc 
exposure of the delinquent and destiuction of the goods, and, on 
the third offence, by the pillory But whatever advantage re- 
sulted from this rule waa more than compensated by the dis- 
advantages It entailed 1 he production of qualities which would 
have suited many purposes of consumption was prohibited, and 
the odious supervision which became necessary involved great 
waste of time and a stereotyped regularity which resisted all 
improvements And other parts of Colbert’s schemes deserve 
still less equivocal condemnation By his firm maintenance of 
the corporation system, each mdustry remamed m the hands of 
certain privileged boui^eois , m this wav, too, improvement was 
greatly discouraged , while to the lower classes opportunities of 
advancement were closed W ith regard to international commerce 
Colbert was equally unfortunate in not being m advance of his 
age , the tariffs he published were protective to an extreme 
The mterests of internal commerce were, however, wisely 
consulted Unable to abolish the duties on the passage of goods 
from provmce to province, he did what he could to induce the 
provinces to equalize them 1 he roads and canals were improved 
The great canal of Languedoc was planned and constructed by 
Pierre Paul Riquet (1604 1680) under his patronage lo 
encourage trade with the Levant, Senegal, Guinea and other 
places, privileges were granted to compames , but, like the more 
important East India Company, all were unsuccessfuL Ihe 
chief cause of this failure, as well as of the failure of the colonies, 
on which he bestowed so much watchful care, was the narrowness 
and ngidity of the government regulations 

The greatest and most lastmg of Colbert’s achievements was 
the establishment of the French marine The royal navy owed 
all to him, for the king thought only of military exploits For 
Its use, Colbert reconstructed the works and arsenal of Toulon, 
founded the port and arsenal of Rochefort, and the naval schools 
of Rochefort, Dieppe and Samt-Malo, and fortified, with some 
assistance from Vauban (who, however, belonged to the party 
of his nval Louvois), among other ports those of Calais, Dunkirk, 


Brest and Havre To supply it with recruits he invented his 
famous system of classes, by which each seaman, according to 
the class m which he was placed, gave six months’ service every 
three or four or five years For three months after his term of 
service he was to receive half-pay , pensions were promised , 
and, m shwt, everything was done to make the navy popular 
There was one department, however, that was supplied with 
men on a very different principle Letters exist written bj 
Colbert to the judges requiring them to sentence to the oar as 
many criminals as possible, including all those who had been 
condemned to death , and the convict once chained to the bench, 
the expiration of his sentence was seldom allowed to bring him 
release Mendicants also, against whom no crime had been 
proved, contraband dealers, those who had been engaged in 
insurrections, and others immeasurably superior to the cnminal 
class, nay, innocent men— Turkish, Russian and negro slaves, 
and poor Iroquois Indians, whom the Canadians were ordered 
to entrap — ^were pressed into that terrible service By these 
means the benches of the galleys were filled, and Colbert took 
no thought of the long unrelieved agony borne by those who 
filled them 

Nor was the mercantile marine forgotten Encouragement 
was gi\en to the building of ships in Prance by allowing a 
premium on those built at home, and imposing a duty on those 
brought from abroad , and as French workmen were forbidden 
to emigrate, so French seamen were forbidden to serve foreigners 
on pam of death 

Even ecclesiastical affairs, though with these he had no official 
concern, did not altogether escape C olbcrt s attention He took 
a subordinate part m the struggle between the kmg and Rome 
as to the royal rights over vacant bishoprics , and he seems 
to have sympathized with the proposal that was made to seize 
part of the wealth of the clergv In his hatred of idleness, Ik 
ventured to suppress no less than seventeen fetes, and he had 
a project for lessening the number of those devoted to clerical 
and monastic life, by fixing the age for taking the vows some 
vears later than was thin customary With heresy he was at 
lirst unwilling to interfere, for he was aware of the commercial 
value of the Huguenots , but when the kmg resolved to make 
all Fmncc Roman Catholic, he followed him and urged his 
subordinates to do all that thev could to promote conversions 

In art and literature Colbt rt took much interest He possessed 
a remarkably fine private library, which he delighted to fill with 
valu ible manuscripts from every part of P'orope where France 
had placed a consul He has the honour of having founded the 
Academy of Sciences (now called the Institut de France), the 
Observatorv, which he employed Claude Perrault to build and 
brought G D Cassini (1625-1712) from Italy to superintend, 
the Academies of Inscriptions and Medals, of Architecture and 
of Music, the French Academy at Rome, and Academies at 
Arles, Soissons, Nimes and many other towns, and he reorganized 
the Academy of Painting and Sculpture which Richclicu had 
established He was a member of the Trench Academy , and 
one very characteristic rule, recorded to have been proposed 
by him with the intention of expediting the great Dictionary, m 
which he was much interested, was that no one should be 
accounted present at any meeting unless he arrived before the 
hour of commencement and remained till the hour for leaving 
In 1673 he presided over tlie first exhibition of the works of 
living painters , and be enriched the Louvre with hundreds of 
pictures and statues He gav e many pensions to men of letters, 
among whom we find Moli^re, Corneille, Racine, Boileau, P. D 
Huct (1630-1721) and Antoine Varillas (1626-1696), and even 
foreigners;, as Huygbens, Vossius the geographer, Carlo Dati tlie 
Dellacruscan, and Hemsius the great Dutch scholar There is 
evidence to show that by this munificence he hoped to draw out 
praises of his sovereign and himself ; but this motive certainly 
IS far from accounting for all the splendid, if m some cases 
speaous, services that he rendered to liteiature, science and 
arG 

Indeed toi everything that concerned the interests of France 
Colbert devoted unspanng thought and toil Besides all that 
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has been mentioned, he found time to do something for the 
better adrairustration of justice (the codification of ordinances, 
the diminishing of the number of judges, the reduction of the 
expense and length of trials for the establuJiment of a superior 
system of pohee) and even for the improvement of the breed of 
horses and the increase of cattle As superintendent of public 
buildings he ennehed Fans with boulevards, quays and 
triumphal arches , he relaid the foundation-stone of the Louvre, 
and brought Benun from Rome to be its architect, and he 
erected its splendid colonnade upon the phn of Claude Perrault, 
by whom Bemm had been replaced He was not permitted, 
however, to complete the work, being compelled to yield to the 
king’s preference for residences outside Pans, and to devote 
himself to Marly and Versailles 

Amid all these public labours his private fortune was never 
neglected While he was reforming the finances of the nation, 
and organizing its navy, he always found time to direct the 
management of his smallest farm He died extremely rich, and 
left fine estates all over France He had been created marquis 
de Seignclay, and for his eldest son he obtained the reversion of 
the office of minister of marine , his second son became arch- 
bishop of Rouen , and a third son, the marquis d’Ormoy became 
superintendent of buildings 

To carry out his reforms, Colbert needed peace , but the war 
department was in the hands of his great rival Louvois, whose 
influence gradually supplanted that of Colbert with the king 
Louis decided on a policy of conquest He was deaf also to all 
the appeals against the other forms of his boundless extravagance 
which Colbert, with all his deference towards his sovereign, 
bravely ventured to make ^ Thus it came about that, only a 
few years after he had commenced to free the country from the 
weight of the loans and taxes which crushed her to the dust, 
Colbert was forced to heap upon her a new load of loans and taxes 
more heavy than the last Henceforth his h£e was a hopeless 
struggle, and the financial and fiscal reform which, with the 
great ex( eption of the establishment of the navy , was the most 
valuable service to France contemplated by him, came to nought 

Depressed by his failure, deeply wounded by the kmg’s favour 
for Louvois, and worn out by overwork, Colbert’s strength gave 
w ly at a comp uatively early age In 1680 he was the constant 
victim of severe fev'ers, from which he recovered for a time 
through the use of quinine prescribed by an English physician 
But m iCS-j, at the age of sixty-four, he was seized with a fatal 
illness, and on the 6th of September he expired It was said 
that he died of a broken heart, and a conversation with tlie king 
IS reported m which Louis disparagingly compared the buildmgs 
of Versailles, which Colbert was superintendmg, with the works 
constructed by Louvois m Flanders He took to bed, it is true, 
immediately afterwards, refusing to receive all messages from 
the king , but his constitution was utterly broken before, and a 
post-mortem examination proved that he had been suffering 
from stone His body was interred in the secrecy of night, for 
fear of outrage from the Parisians, by whom his name was 
cordially detested 

Colbert was a great statesman, who did much for France 
Yet his msight into political suence was not deeper than that of 
his age , nor did he possess any superiority m mord quaUties 
His rule was a very bad example oi over-government He did 
not believe m popular bberty , the parlements and the states- 
general receiv^ no support from him The technicalities of 
justice he never allowed to mterfea'e with his plans , but he did 
not hesitate to shield his friends He trafficked in public offices 
for the profit of Mazarin and in his own behalf He caused the 
suffering of thousands in the galleys , he had no ear, it is said, 
for the cry of the suppliant There was indeed a more human 
aide to his character, as is shown in his letters, full of wise advice 
and affectionate care, to his children, his brothers, his cousins 
even Yet to all outside he was “ the man of marble ” Madame 
de S6vign^ called him “ the North ” To diplomacy he never 
pretended , persuasion and deceit were not the weapons he 

1 Seo «Bpecially a MSmotre presentLd to the king in 1666, pub- 
lished m the Leitrts, &c , d* Colbert vol ii 


employed , all his work was carried out by the iron hand of 
authority He was a great statesman m that he conceived a 
mn^nificent yet practicable scheme for makmg France first 
among nations, and in that he possessed a matchless faculty for 
work, neither shrmking from the vastest undertakings nor 
scorning the most tnvi^ details 

Numerous vus and Moges of Colbert have been published but 
the most thorough student of his life and admin)stn.tion was Purn 
Clement memlier of the Institute, who m 1846 published his I te 
de Colbert, and m 1861 the first of the g vols of the Lettres vnslruc- 
Itons et mimones de Colbert The historical mtroductions prefixed 
to each of these volumes have been published by Mmt CUmtnt 
under the title of thi. IlnUnre de Colbert et de son admtm’.trahon 
(3rd t<l 1892) The best short account of Colbert as a statesman 
is tint in Lavisse Htstoire de France (1905) which gives a thorough 
study of the admimstration Among Colbert’s papers are Mimotres 
sur Us affaires de finance de France (written about 1663) a fragment 
entitled ParitculartUs secrHcs de la iie dii Roy, and other accounts 
of tJie carhtr part of the reign of Louis XIV (J T S ) 

COLBERT DE CROISSY, CHARLES, Marquis (1625-1696), 
French diplomatist, like his elder brother Jtan Baptiste Colbert, 
began his career in the office of the minister of war Le lelher 
In 1656 he bought a counsellorship at the parlcment of Metz, 
and m 1658 was appointed intendant of Alsace and president of 
the newly-created sovereign council of Alsace In this position 
he had to re-orgamze the territory recently annexed to France 
The steady support of his brother at court gained for him se\ eral 
diplomatic missions — to Germany and Italy (i65c;-i66i) In 
1662 he became marquis de Croissy and president d ntorlter of 
the parlement of Metz After various intendaneits, at Soissons 
(1665), at Amiens (1666), and at Pans ( 1667), he turned definitely 
to diplomacy In 1668 he represented France at the conference 
of Aix-la-Chapelle , and m August of the same y ear w as sent as 
ambassador to London, where he was to negotiate the definite 
treaty of alliance with Charles II He arranged the interview 
at Dover between Charles and his sister Henrietta of Orleans 
gained the king’s personal favour by finding a mistress for him, 
Louise de KCroualle, maul of honour to Madame, and persuaded 
him to declare war against HoUand The negotiation of the 
treaty of Nijmwcgen (1676-1678) still further increased his 
reputation as a diplomatist, and Louis XIV made him secretary 
of state for foreign affairs after the disgrace of Arnauld de 
Pomponne, brought about b> his brother, 1679 
assumed the entire direction of French diplomacy Foreign 
ambassadors were no longer receiv ed and diplomatic instructions 
were no longer given b> other secretaries of state It was he, 
not Louvois, who formed the idea of annexation during a time of 
peace, by means of the chambers of reunion He had outlined 
this plan as early as 1658 with regard to AFace His policy at 
fiist was to relun the tenitory annexed by the chambers of 
reunion without declaring war, and for this purpose he signed 
treaties of alliance with the elector of Brandenburg (i68i), and 
with Denmark (1683) , but the troubles following upon the 
revocation of the edict of Nantes (1685) forced him to give up 
his scheme and to prepare for war with Germany (1688) The 
negotiations for peace had been begun again when he died, on 
the 28th of July 1696 His clerk, Bergeret, was his invaluable 
assistant 

Bibliookapiih — His papers prestrvtd 111 the des affaires 

Itrangdres at Pans have been partiallv published m the Recueil des 
instructions demn^es am atnbassadeftrs et mtmsires de France (since 
1884) Sec especially the volumes — iutrtche (t i) Sutde (t u) 
Rome {t VI ) Baviire {i viii ) (t xiv ) Prusse {x. xvi ) Other 

documents have been puWished in Mignet s Nleoi taltous relatives d 
la succession d I spagne vol i\ and in the collection of Lettres et 
n^goaations pour let patx de \^ini^gue i6y6-i6^ (La Haye 

1710) in addition to the Mimotres of the time see Spanheim 
Relation, de la cour de Franca en cCxyO, cd E Bourgeois {Pxltis and 
I yons 1900) Baschet Htstoire dii depdt des affaires iiranghes , 
C Rousset Histoire de Louiois \o\’=. Pans 1803). E Bourgeois 
“ rx>uvoi8, et CoUiert de Croissv * m the Revue kislonque vol xxxiv 
(1887)7 A Waddmgton le Grand £leetetp' et Louts XIV (I'^ns 
1905). G Pagis Le Grand iilecUur et Loins XI\ (Pans 1905) 

COLBURN, HENRY (d 1855), Bntish publisher, obtained his 
earliest experience of booksellmg in London at the establishment 
of W Earle, Albemarle Street, and afterwards as an assistant at 
Morgan’s Library, Conduit Street, of which m 1816 he became 
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proprietor He afterwards removed to New Burlington Street, 
where he established himself as a publisher, resigning the Conduit 
Street Library to Messrs Saunders & Otley In 1814 he originated 
the New Monthly Magazine, of which at various times Thomas 
Campbell, Bulwer Lytton, Iheodore Hook and Harrison 
Ainsworth were editors Colburn published in 1818 Evilyn's 
Diary, and in 1S25 the Diary of Pepys, edited by Lord Briy- 
brooke, paying £2200 for the copyright He also issued Disraeli’s 
first novel, Vivian Grey, and a large number of other works by 
Theodore Hook, G P R James, Marry at and Bulwer Lytton 
In 1829 Richard Bentley (qv) was taken into partnership , and 
in 1832 Colburn retired, but set up again soon afterwards in- 
dependently m Great Marlborough Street , his business was 
taken over in 1841 by Messrs Hurst & Blackett Henry Colburn 
died on the i6th of August 1855, leaving property to the value 
oH35,ooo 

COLBURN, ZERAH (1804-1840), American mathematical 
prodigy, was born at Cabot, Vermont, on the ist of September 
1804 At a very early age he developed remarkable powers of 
calculating with extreme rapidity, and in 1810 his father began 
to exhibit him As a performing prodigy he visited Great Bntvm 
and France From 1816 to 1819 he studied in Westminster 
school, London After the death of his father in 1824 he returned 
to America, and from 1825 to 1834 he was a Methodist preacher. 
As he grew older his extraordinary calculating powers diminished 
From 1835 until his deith, on the 2nd of March 1840, he was 
professor of languages at the Norwich University m Vermont 
He published a Memoir of his life in 1833 

His nephew, also named Zeraii Colburn (1832-1870), was a 
well known me''hanical engineer , the editor successively of the 
Railroad Advocate, m New York, The Engineer, in London, and 
Engineering, in London , and the author of a work entitled The 
Locomotive Fngi «^ ( 1 8 3 1 ) 

COLBY, THOMAS FREDERICK (1784-1852), British major- 
general and director of ordnance survey, was born at St Margaret’s, 
Rochester, on the 1st of Stptember 1784, a member of a South 
Wales family Entering the Royal Engineers he began in 1802 
a life-long connexion with the Ordnance Survey department 
His most important work was the survey of Ireland This he 
planned in 1824, and was engaged upon it until 1846 The last 
sheets of this survey were almost ready for issue in that year 
when he reached the rank of major-general, and according to the 
rules of the service had to vacate his survey appointment He 
was the inventor of the compensation bar, an apparatus used in 
base-measurements He died at New Brighton on the 9th of 
October 1852 

COLCHAGUA, a province of central Chile, bounded N by 
Santiago and O’Higgins, E bv Argentina, S by Curico, and W 
by the Pacific Its area is officially estimated at 3856 sq m , 
pop (1895) 137,566 Extending across the gieat central valley 
of Chile, the province has a considerable area devoted to agri- 
culture, but much attention is given to cattle and mining Its 
principal river is the Rapel, sometimes considered as the southern 
limit of the Inca empire Its greatest tributary is the ( achapoal, 
in the valley of which, among the Andean foothills, are the 
popular thermal mineral baths of Cauquencs, 2306 ft above 
sea-level The state central railway from Santiago to Puerto 
Montt crosses the province and has two branches within its 
borders, one from Rengo to Peumo, and one fiom San Fernando 
via Palmilla to Pichilernu on the coast The principal towns are 
the capital, San P'ernando, Rengo and Palmilla San Fernando 
is one of the several towns founded in 1742 by the governor- 
general Jos6 de Manso, and had a population of 7447 in 1895 
Rengo IS an active commercial town and had a population of 
6463 m 1895 

COLCHESTER, CHARLES ABBOT, ist Baron (1757-1829), 
born at Abingdon, was the son of Dr John Abbot, rector of All 
Saints, Colchester, and, by his mother’s second marriage, half- 
brother of the famous Jeremv Bentham From Westminster 
school Charles Abbot passed to Christ Church, Oxford, at which 
he gained the chancellor’s medal for Latin verse as well as the 
Vmerian scholarship In 1795, after having practised twelve 
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years as a barrister, and published a treatise proposing the 
incorporation of the judicial system of Wales with that of 
England, he was appointed to the office previously held by his 
brother of clerk of the rules in the king’s bench , and in June 
of the same yeai he was elected member of parliament for Helston, 
through the influence of the duke of leeds In 1796 Abbot 
commenced his career as a reformer in parliament by obtaining 
the appointment of two committees — the ore to report on the 
arrangements which then existed as to temporary laws or laws 
about to expire, the other to devise methods for the better 
publication of new statutes To the latter committee, and a 
second committee which he proposed some years later, it is owing 
that copies of new statutes were thenceforth sent to all magistrates 
and municipal bodies To Abbot’s efforts were also due the 
establishment of the Royal Record Commission, the reform of 
the system which had allowed the public money to he for some 
time at long interest in the hands of the public accountants, 
by charging them with payment of interest, and, most important 
of all, the act for taking the first census, that of 1801 On the 
formation of the Addington ministry in March i8oi Abbot 
became chief secretary and privy seal for Ireland , and in the 
February of the following year he was chosen speaker of the 
House of Commons — a position which he held with universal 
satisfaction till 1817, when an attack of erysipelas compelled him 
to retire In response to an address of the Commons, he was raised 
to the peerage as Baron Colchester, with a pension of £4000, of 
which £3000 was to be continued to his heir He died on the 8th 
of May 1829 His speeches against the Roman Catholic claims 
were published in 1828 

He was succeeded by his eldest son Charles (d 1867), post- 
master-general in 1858 , and the latter by his son Rfctnai d 
Charles Edward (b 1842), as 3rd baron 

COLCHESTER, a market town, river port and municipal and 
parliamentary borough of Essex, England , 52 m N F by E 
from London by the Great Eastern railway Pop (1901)38,373 
It lies on the river Colne, 12 m from the open sea Among 
numerous buildings of antiquarian interest the first is the ruined 
keep of the castle, a majestic specimen of Norman architecture, 
the largest of its kind in England, covering nearly twice the area 
of the White Tower in London It was erected in the reign of 
William I or William 11 , and is quadranguhr, turreted at the 
angles As in other ancient buildings in Colchester there are 
evidences of the use of material from the Roman town which 
occupied the site, but it is clearly of Norman constniction Here 
IS the museum of the Essex Archaeological Society, with a remark- 
able collection of Roman antiquities, and a library belonging to 
the Round family, who own the castle Among ecclesiastical 
buildings are remains of two monastic foundations — the priory 
of St Botolph, founded early m the T2th century for Augustinian 
canons, of which part of the fine Norman west front (in which 
Roman bricks occur), and of the nave arcades remain , and the 
restored gateway of the Benedictine monastery of St John, 
founded by Fudo, steward to William II This is a beautiful 
snecimen of Perpendicular work, embattled, flanked by spired 
turrets, and covered with panel work The churches of Holy 
Frinitv, St Martin and St Leonard at Hythe are of antiquarian 
interest , the first has an apparently pre-Norman tower and the 
last preserves some curious frescoes 

The principal modern buildings are the town hall, corn ex- 
change, free library, the Eastern Counties’ asylum, Essex county 
hospital and barracks The town has long been an important 
military centre with a large permanent camp There are a free 
grammar school (founded 1539), a technical and university 
extension college, a literary institute and medical and other 
societies Castle Park is a public ground surrounding the castle 
Colchester is the centre of an agricultural district, and has 
extensive com and cattle markets Industries include founding, 
engineering, malting, flour-milling, rose-growing and the making 
of clothing and boots and shoes The oyster fisheries at the 
mouth of the Colne, for which the town has been famous for 
centuries, belong to the corporation, and are held on a ninety- 
nine years’ lease by the Colne Fishery Company, incorporated 
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under an act of 1870 The harbour, with quayage at the suburb 
of Hythe, is controlled by the corporation The parliamentary 
borough, which is co-extensive with the municipal, returns one 
member The municipal corporation consists of a mayor, 8 
aldermen and 24 councillors Area 11,333 acres 
The Roman town, Colonia Vtcincensts Catnalodunum (or 
Camulodunum), was of great importance It was founded b\ 
Claudius, early in the period of the Roman conquest, as a 
municipality with discharged Roman soldiers as citi/ens, to 
assist the Roman dominion and spread its civilization Under 
Queen Boadicea the natives burned the town and massacred the 
colonists , but Camalodunum soon rose to fresh prosperity and 
flourished throughout the Roman period Its walls and some 
other remains, including the guardroom at the principal gate, 
can still be clearly traced, and many such relics as sculptures, 
inscriptions, pavements and pottery have been discovered 
When the borough originated is not known, but Domesday Book 
mentions two hundred and seventy-six burgesses and land in 
commune burgenstum, a phrase that may point to a nascent 
municipal corporation The first charter given by Richard I 
in 1189 granted the burghers leave to choose their bailiffs and a 
justice to hold the pleas of the crown within the borough, freedom 
from the obligation of duel, freedom of passage and pontage 
through England, free warren, fishery and custom as in the time 
of Henry I , and other pnvileges An inspcxtmus of this charter 
by Henry III in 1252 granted the burgesses the return of certain 
writs The charters were confirmed by various kings, and new 
grants obtained in 1447 and 153s In 163s Charles I granted a 
fresh charter, which replaced the bailiffs by a mayor, and in 
1653 Cromwell altered it to secure a permanent majority for his 
party on the corporation But his action was undone in 1659, 
and in 1663 Charles II granted a new charter In 1684 the 
charters were surrendered, and a new one obtained reserving to 
the crown power to remove the mayor and alderman, and this 
one was further modified by James II But the charter of 1663 
was confirmed m 1693 and remained in force till 1741, when the 
liberties were allowed to lapse In 1763 George III made the 
borough a renewed grant of its liberties Colchester returned 
two members to parliament from 1295 until 1883 Fairs were 
granted by Richard I in 1189 to the hospital of St Mary 
Magdalene, and by Edward II in 1319 to the town for the eve of 
and feast of St Denis and the six following da\ s — a fair which is 
still held In the 13th century Colchester was sufhcientlv im- 
portant as a port to pay a fee-farm of £^6, its ships phing to 
Winchclsea and France Elizabeth and James I encouraged 
Flemish settlers in the manufacture of bai/e (“ bavs and sivs 
which attained great importance, so th it a charier of Charles I 
speaks of burgesses industriously exercising the manufacture of 
cloth Both Camden and Fuller mention the trade in barrelled 
oysters and candied eringo-root The most notable event in the 
history of the town was its siege by Fairfax m 1648, when the 
raw levies of the Royalists in the second cn il w ar held his army 
at bay for nearly eleven weeks, only surrendering when starved 
out, and when Cromwell’s victory in the north made further 
resistance useless Colchester was made the see of a suffragan 
bishop by King Henry VIII , and two bishops were in succession 
appointed by him, no further appointments, however, were 
made until the see was re-established under Queen \ u toria 
See \ Kiona Countv Histor\ Esiev , Charters and Letters Patent 
anted to the Borough of Colchester (Colchester iqov) , Morant 
tstory of Colchester (1748), Harrod s Report on the Records of 
Colchester (i8fi‘5) , Cutts Colchester (Histone Toi\ns) 1888 J II 
Round "Colchtbtcr and thi Commonwealth’ m Png Iltst Rei 
vol XV , Benham Red Paper Book of Cohhester (1002) and Oath 
Book of Colchester {1907) 

COLCHESTER, a township of Chittenden county, Vermont, 
USA, on Lake Champlain, immediately N E of Burlington, 
from which it is separated by the Winooski river Pop (1890) 
5143 , (1900) 5352 It IS served by the Central Vermont railwav 
The surface is generally gently rolling, and in places along the 
banks of the Winooski or Onion river, the shore of the lake, 
and in the valleys, it is very picturesque At Mallett’s Bay , 
an arm of Lake Champlain, 2 m long and li m wide, several 


large private schools hold summer sessions The soil is varied 
much of it being good meadow land or well adapted to the 
growing of grain ana fruit The township has two villages 
Colchester Centre, a small, quiet settlement, and Winooski 
(pop in 1900, 3783) on the W inooski river This stream 
furnishes good water power, and the village has manufactories 
of cotton and woollen goods, lumber, woodenware, gold and siK er 
plated ware, carriages, wagons and screens Within the town- 
ship there is a United States milita*^’’ reservation, Fort Ethan 
Allen The village was founded in 1772 by Ira \llen and for 
many years it was known as “ Allen’s Settlement ” , but later 
It was called Winooski 1 ills, and in 1866 it was incorporated 
as the Village of Winooski 

COLCHICUM, the Meadow Saffron, or Autumn Crocus {C ol- 
chicum auiumnale), a perennial plant of the natural order 
Liliaceae, found wild in rich moist meadow-land in England and 
1 Ireland, m middle and southern Europe, and m the Swiss Alps 
It has palc-purplc flowers, rarely more than three in number , 
the perianth is funnel-sliaped, and produced below into a long 
slender tube, in the upper part of which the six stamens are 
inserted The ovary is three-celled, and lies at the bottom of 
this tube The leaves are three or four in number, flat, lanceolate, 
erect and sheathing , and there is no stem Propagation is b\ 
the formation of new corms from the parent corm, and by seeds 
The latter are numerous, round, reddish-brown, and of the size 
of black mustard-seeds The corm of the meadow-saffron attains 
Its full size m June or early in July A smaller corm is then 
formed from the old one, close to its root , and this in September 
and Oetolser produces the crocus-like flowers In the succeeding 
January or February it sends up its leaves, together with the 
ovary, whuh perfecus its seeds during the summer The young 
corm, at first about the diameter of the flower-stalk, grows 
continuously, till in the following JuK it attiins tht size of a 
small apricot The parent corm remains attichcd to thi new 
one, and keeps its form and size till April m the third \ ear of its 
existent e, after which it decavs In some cases a single corm 
produces several new plants during its second spring bv giving 
rise to immature corms 

C auiumnale and its numerous varieties as well as other 
species of the genus, are well known m cultivation, forming 
some of the most beautiful of autumn-flowering plants They 
are very easy to cultivate ind do not require lifting Ihe most 
suitable soil IS a light sandy loam enriched with well decomposed 
manure, in a rather moist situation The corms should be planted 
not less thin 3 m deep Propagation is effected by seed or 
increase of conns the seed should be sown as soon as it is ripe 
in June or |ulv 

Colchicum was known to the Giteks under the name of 
KoA\/koi, from l\oX\is, or Colchis, a country in which the 
plant grew , and it is described by Dioseonclcs as a poison In 
the 17th century the conns were worn by some of the Cierman 
peasantry as a charm against the plague "Ihe drug was little 
used till 1763, when Baron Storck of \ icnna introciuced it for 
the treatment of dropsy' Its use in febrile diseases, at one time 
extensive, is now obsolete As a specific for gout colchicum 
was earlv employed by the Arabs , and the preparation known 
as eau mtdicinale, much resorted to in the i8th centurv for the 
cure of gout, owes its therapeutic virtues to colchicum , but 
general attention was first directed by Sir Ev erard Home to the 
use of the drug in gout 

For medical purposes the corm should be collected in the 
early summer and, after the outer coat has been removed, 
should be sliced and dried at a temperature of 130® to 150° F 

The chief constituents of colchicum are two alkaloids, colchicine 
and veratrinc Colchicine is the active principle and may be 
given m full form m doses of to grain It is a y ellow , micro- 
cry stalline powder soluble in water, alcohol and chloroform 
and forming readily decomposed salts with acids It is the 
methyl ester of a neutral bodv colchicein, which mav be obt lined 
in while acicular crystals 

The official dose of powdered colchicum is 2 to 5 griins which 
may be given in a cachet The British Pharmacopoeia contains 
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(i> an extract of the fresh corm, having doses of J to i gram, and 
(2) the VtnumColchict, made by treating the dried corm with 
sherry and given m doses of 10 to 30 minims. This latter is the 
preparation still most generally used, though the presence of 
veratnne both m the corm and the seeds renders the use of 
colchicine itself theoretically preferable The dned npe seeds of 
this pi mt are also used m medicine They are exceedingly hard 
and difficult to pulvenze, odourless, bitter and readily confused 
with black mustard seeds They contam a volatile oil which 
docs not occur m the corm, and their proportion of colchicine 
IS higher, for which reason the Tuictura CoUhict Semtnum — 
dose 5 to 15 minims — is preferable to the wine prepared from the 
corm At present this otherwise excellent preparation 15 not 
standardized, but the suggestion has been made that it should 
be standardized to contain o i % of colchicine The salicylate 
of colchicine is stable m water and may be given m doses of about 
one-thirtieth of a gram It is often known as Colchi-SaJ 
Pharmacology — Colchicum or cokhicme, when appl«od to 
the skm, acts as a powerful irritant, causing local pain and 
congestion When inhaled, the powder causes violent sneezing. 
Similar to that produced by veratnne itself, which is, as already 
stated, a constituent of the corm Taken internally, colchicum 
or colchicine markedly increases the amount of bile poured into 
the alimentary canal, being amongst the most powerful of known 
cholagogucs rhough this action doubtless contnhutes to its 
remarkable therapeutic power, it is \ery far from beinj, an 
adequate explanation of the virtues of the dnig m gout In 
laiger doses colchicum or colchicine acts as a most violent gastro- 
intestinal imtant, causing terrible pam, colic, \ omitmg, diarrhoea, 
haemorrhage from the bowel, thirst and ultimately ilcath from 
collapse This is accelerated by a marked depress mt action 
upon the heart, similar to that produced by veratnne and 
aconite Laige doses also depress the nervous system, weakening 
the antenor horns of grey matter m the spinal cord so as ulti- 
mately to cause complete paralysis, and also causing a partial 
insensibility of the aitaneous nerves of touch and pam The 
action of colchicum or colchuine upon the kidneys has been 
minutely studied, and it is asseited on the one hand that the 
urinary solids arc miuh diminished and, on the other hand, 
that they are markedly increased, the specific gravity of the 
soerctum liemg much raised These assertions, and the total 
madequaty of the pharmacology of colchicum, as above detailed, 
to explain its specific therapeutic property, show that the secret 
of colchicum IS as y 1 1 undiscovered 

rhe solo but extremely important use of this drug is as a 
specific for gout It has an extraordinary power over the pam 
of acute gout, it lessens the seventy and frequency of the attacks 
when given continuously between them, and it markedly controls 
such symptoms of gout as eczema, bronchitis and neuntis, 
whilst it IS entirely inoperative agiinst these conditions when 
they are not of gouty origin Despite the general recognition 
of these facts, the pharmacology of colchicum has hitherto 
thrown no light on the pathology of gout, and the pathology of 
gout has thrown no light upon the manner m which colchicum 
exerts its unique influence upon this disease Veratnne is 
useless in the treatment of gout A further cunous fact, doubtless 
of very great significance, but hitherto lacking interpretation, 
is that the administration of colchiaim during an acute attack 
of gout may often hasten the oncoming of the next attack , and 
this property, familiar to many gouty patients, may not be affected 
by the administration of small doses after the attack Altogether 
colchicum IS a puzzle, and will remain so until the efficient poison 
of gout IS isolated and defined When tliat is done, colchiane 
may be found to exhibit a definite chemical interaction with 
this hitherto undiscovered substance 

In colchuum poisoning, empty the stomach, give white of 
egg, olive or salad oil, and water Use hot bottles and stimulants, 
especially trying to counteract the cardiac depression by atro- 
pine, caffeine, strophanthin, &c 
COLCHIS, in ancient geography, a nearly triangular district 
of Asia Minor, at the eastern extremity of the Black Sea, bounded 
on the N by the Caucasus, which separated it from Asiatic 


j Sarmatia, E by Iberia, S by the Montes Moschlclj Armenia and 
part of Pontus, and W by the Euxinc The ancient distnct is 
represented roughly by the modem province of Kutais (formerly 
Mingreha) The name of Colchis first appears in Aeschylus and 
Pindar It was inhabited by a number of tnbes whose settle- 
ments lay chiefly along the shore of the Black Sea 1 he chief of 
those were the Lazi, Moschi, Apsilae, Abasci, Sagadae, Suani 
and Coraxi These trilies differed so completely in language and 
appearance from the surrounding nations, ^at the ancients 
originated various theories to account for the phenomenon 
Herodotus, who states that they, with the Egyptians and the 
Ethiopians, were the first to practise circumcision, believed them 
to have sprung from the relics of the army of Sesostns (q v ), 
and thus regarded them as Egyptians Apollonius Rhodius 
(Argon IV 279) states that the Egyptians of Colchis preserved 
as heirlooms a number of wooden Kvpften (tablets) showing seas 
and highways with considerable accurac^’^ Though this tiieory 
was not generally adopted by the ancients, it has been defended, 
but not with complete success, by some modern writers It is 
(juite possible that there was an ancient trade connexion between 
the Colchians and the Mediterranean peoples We learn that 
women were buried, while the corpses of men were suspended on 
trees The principal coast town was the Milesian colony of 
Dioscunas (Roman Sebastopolis , mod Sukhum Kaleh), the 
ancient name being preserved in the modem C Islcuna The 
chief river was the Phasis (mod Rion) From Colchis is derived 
the name of the plant Colchicum (qv) 

Colchis was celebrated in Greek thology as the destination of 
the Argonauts, the home of Medea and the special domain of 
sorcery Several Greek colonies were founded there by Miletus 
At a remote period it seems to hav e been incorporated with the 
Persian empire, though the inhabitants evidently enjoyed a 
considerable degree of independence , m tins condition it was 
found by Alexander the Great, whtn he invaded Persia Trom 
this time till the era of the Mithradatic wins nothing is known 
of Its history At the time of the Roman invasion it seems to 
have paid a nominal homage to M ithradates the Great and to have 
been ruled over by Macharcs, his second son On the defeat of 
Mithradates by Pompey, it became a Roman province After 
the death of Pompey, Pharnaces, the son of Mithradates, rose m 
rebelhon against the Roman >< ke, subdued Colchis and Armenia, 
and made head, though but for a short time, against the Roman 
arms After this Colchis was incorporated with Pontus, and the 
Colchians are not again alluded to in ancient history till the 
6th century, when, along with the Abasci or Abasgi, under their 
king Oobazes, whose mother was a Roman, they called m the aid 
of Chosroes I of Persia (541) The importance of the distnct, 
then generally called Lazica from the Lazi (cf mod Lazistan) 
who led the revolt, was due to tlie fact that it was the only remain- 
ing Imr which held the Persians, already masters of Iberia, from 
the Black Sea It had therefore been specially gainsoned by 
Justiman under first Peter, a Persian slave, and subsequently 
Johannes Izibos, who built Petra on the coast as the Roman 
headquarters Tzibos took advantage of the extreme poverty of 
the Lazi to create a Roman monopoly by which lie became a 
middleman for all the trade botli export and import Chosroes 
at once accepted the invitation of Gobazes and succeeded in 
captunng Petra (a d 541) The missionary zeal of the Zoroastnan 
priests soon caused discontent among the Christian inhabitants 
of Colchis, and Gobazes, perceiving that Chosroes intended to 
Pcrsianize the district, appealed to Rome, w ith the result that m 
549 one Dagisthaeus was sent out with 7000 Romans and 1000 
auxiliaries of the Tzani (Zani, Sanni) The Lazic War ” lasted 
till 556 with varying success Petra was recaptured m 551 and 
Archaeopolis was held by the Romans against the Persian general 
Mermeroes Cioliazes was assassinated m 552, but the Persian 
general Nachoragan was heavily defeated at Phasis m 553 
By the peace of 56a the distnct was left m Roman possession, 
but during the next 150 years it is improbable that the Romans 
exercised much authority over it In 697 we hear of a revolt 
against Rome led by Sergius the Patncian, who allied himself 
with tlie Arabs Justinian II in his second period of rule sent 
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Leo the Isauriati, afterwards emperor, to induce the Alans to 
attack the Abasgi The Alans, having gained knowledge of 
the district by a trick, invaded Lazica, and, probably m 712, a 
Roman and Armenian army land siege to Archaeopolis the 
approach of a Saracen force they retired, but a small plundenng 
detachment was cut off Ultimately Leo joined this band and 
aided by the Apsihan chief Marinus escaped with them to the 
coast 

From the beginning of the 14th to the end of the 17th cenlurv 
the district under the name Mingrelia {q v ) was governed by an 
independent dvnasty, the Dadians, which was succeeded by a 
semi ‘independent dynasty, the Chikovans, who by 1838 had 
submitted to Russia, though they retained a nominal sovereignty 
In r866 the district was finally annexed by Russia 

For the kings see Stokvis Manuel d hisUnre 1 83 (J M VI ) 

OOLCOTHAR (adapted in Romanic languages from Arabic 
^olgotar, which was probably a corruption of the Gr, 
from copper, ay^os, flower, t e copper sulphate), a name 

given to the brownish red ferric oxide formed m the preparation 
of fuming sulphuric (Nordhausen) acid by distilling ferrous 
sulphate It is used as a polishing powder, formir^ tlie rouge of 
jewellers, and as the pigment Indian red It is also known as 
Crocm Martus 

COLD (m O Fng cald and ceald, a word coming ultunately 
from a root cognate with the Lat gelu, gdtdus, and common m 
the leutonic languages, which usually have two distinct forms 
for tlie substantive and the adjective, cf Ger Kalle, kali, Dutch 
fioude, subjectively the sensation which is excited by contact 
with a suhstcinre whose temperature is lower than the normal , 
objectively a quality or condition of maternl liodies which gives 
rise to that sensation Whether cold, m the objective sense, was 
to be regarded as a positive quality or merely as absence of heat 
was long a debated question Thus Robert Boyle, who does not 
commit himself definitely to either view, says, m his Neio Experi- 
ments and ObservcUiom touching Cold, that “ the dispute which is 
the pninum frtgtdttm is very well known among naturalists, 
some contending for the cirth, others for water others for the air, 
and some of the moderns for nitre, but all seeming to agree that 
there is some bodv or other th it is of its own nature supremely 
cold and by participation of which all other bodies obtain that 
quality ” But with the general acceptance of the dynamical 
theory of heat, told naturally came to be regarded as a negative 
condition, depending on decrease in the amount of the molecular 
vibration thit constitutes he it 

The question whether there is a limit to the degree of cold 
possible, and, if so, where the zero must be placed, was fiist 
attar ked by the trciKh physicist, G Amontons, m 1702-1703, 
m connexion with his improvements m the air-thermometer 
In his instrument temperatures were mdicated by the height 
at which a column of mercury was sustainc d by a eertain mass 
of oir, the volume or “ spring ” of which of course varied with 
the heat to which it wd.s exposed Amontons therefore argued 
that the zero of his thermometer would be that temperature at 
which the spring of the air in it was reduced to nothing On the 
scale he used the boihng-pomt of water was markt d at 7 3 and the 
meltmg-pomt of ice at 315, so that the zero of his scale was 
equivalent to about - 240° on the centigrade scale This remark- 
ably close approximation to the modern value of - 273° for the 
zero of the air-thermometcr was further improved on by J H 
Lamlxjrt {Pyrometrie, 1779), who gave the value —270® and 
observed that this temperature might be regarded as absolute 
cold Values of this order for the absolute zero were not, 
however, universally ai c epted about this period Laplace and 
Lavoisier, for instance, in their treatise on heat (1780), amved 
at values ranging from 1500° to 3000° below the freezmg-pomt 
of watei, and thought that in any case it must be at least boo° 
below, wlule John Dalton m his Chemical Philosophy gave ten 
calculations of this value, and finally adopted - 3000° C as the 
natural zero of temperature After J P Joule had determined 
the mechanical equivalent of heat. Lord Kelvin approached 
the question from an entirely different point of view, and m 
1848 devised a scale of absolute temperature which was inde- 


pendent of the properties of any particukir substance and was 
based solely on the fundamental laws of thermodynamics (see 
Heat and fiicRMODYNAMics) It followed from the principles 
on which this scale was constructed that its zero was placed at 

- 273°, at almost precisely the same pomt as the zero of the 
air-thermomcter 

In nature the realms of space, on the probable assumption 
that the interstellar medium is perfectly transparent and diather- 
manous, must, as was pomted out by W J Macquorn Rankme, 
be incapable of acquiring any temperature, and must therefore 
bt at the absolute zero That, however, is not to say that if a 
suitable thermometer could be projected into space it would 
give a reading of - 273° On the contrary, not being a trans- 
parent and diathermanous body, it would absorb radiation 
from the sun and other stars, and would thus become warmed 
Professor J H Poynting (“ Radiation in the Solar System,’ 
Phil Trans , A, 1903, 202, p 525) showed that as regards bodies 
in the solar system the effects of radiation from the stars are 
negligible, and calculated that by solar radiation alone a small 
absorbing sphere at the distance of Mercury from the sun would 
have Its temperature raised to 483“ Abs (210° C ), at the distance 
of Venus to 358'’ Abs (85'’ C ), of the earth to 300° Abs (27° t ), 
of Mars to 243° Abs ( - 30° C ), and of Neptune to only 34“ \bs 
( - 219“ C ) I he trench physicists of the early part of the 19th 
ctntury held i different view, and rejected the In pothcsis of the 
absolute cold of space Fourier, for instance, postulated a 
fundamental temperature of space as necessary for the explana- 
tion of the heat-effects observed on the surface of the earth, and 
estimated that m the interplanetary regions it was little less 
than that of the tcrrcstnal poles and below the freezing-point of 
mercury, though it was different m other parts of space {Ann 
chim phys , 1824, 27, pp 141, 130) C S M PouUlet, again, 
calculated the temperature of interplanetary space as - 142° C 
{ComptiS rendus, 183S 7, p 6 t), ind Sir John Ilcrschel as 

- 130“ {Fncy Brit , 8th ed , art “ Metcorologv p 643) 

To attain the absolute zero in the lahoiatorv that is to 
deprive a substance entirely of its heat, is a thennody namical 
impossibility , and the most that the physicist can hope for is an 
indefinitely close approach to that point The lowest steadv 
temperature obtain ible In the exhaustion of liquid hydrogen 
IS about - 262° r (ii” Abs ), and the liquefaction of helium by 
Professor Kamerlingh Onnes in 1908 yielded a lujuul having a 
Ixnling-point of about 4 3° Abs , which on exhaustion must 
bnng us to withm about 2\ degrees of the absolute zero (^ee 
Liquid Gasfs ) 

For a cold in tiu mtdital sense sec t at \rrh and Resi iratory 
■system Pathology 

GOLDEN, CADWALLADER (1688-1776) \mencan phvsician 
and colonial officiil was born at Duns, Scotland on the 17th of 
February 1688 He graduated at the universitv of Edinburgh 
in 1705 spent three vears in London in the studv of medicine, 
and emigrated to 'Xmerua in 1708 After practising medicine 
for ten vears in Philadelphi i, he was invited to settle in New 
York by (lovemor Hunter and in 1718 was appointed the first 
surveyor- general of the colonv Becoming a member of the 
provmaal council in 1720, he served for manv vears as its presi- 
dent, and from 1761 until his death was lieutenant governor , 
for a considerable part of tlie time, during the mtenm between 
the appointment of governors, he was actmg-gov ernor About 
1733 he retired from medical practice As earlv as 1729 he liad 
built a country house allied Coldengham on the Ime between 
Ulster and Orange counties, where he spent much of his time 
until 1761 Anstocratu and extremely conservative, he had a 
violent distrust of popular government and a strong aversion 
to the popular party m New \oik Naturally he came into 
frequent conflict with the growing sentiment in the colony m 
opposition to royal taxation He was acting-governor when in 
1763 the stamped paper to be used under the Stamp Act arrived 
in the port of New York , a mob burned him in effigv m his 
own coach m Bowling Green, m sight of the enraged acting- 
governor and of General Gage , and Colden was compellea to 
surrender the stamps to the eity council, by whom they were 
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locked up m the city hall until all attempts to enforce the new 
law were abandoned Subsequently Golden secured the sus- 
pension of the provincial assembly by an act of parliament 
He understood, however, the real temper of the patriot party, 
and in 1775, when the outbreak of hostilities seemed inevitable, 
he strongly advised the ministry to act with caution and to 
concede some of the colonists’ demands When the war began, 
he retired to his Long Island country seat, where he died on the 
28th of September 1776 C olden was widely known among 
scientists and men of letters in England and America He was 
a life-long student of botany, and was the first to introduce in 
America the classification system of Linnaeus, who gave the 
name “ Coldenia ’ to a newlv recognized genus He was an 
intimate friend of Benjamin Franklin He wrote several medical 
works of importance in their day, the most noteworthy being 
A Treatise on Wounds and Fevers (1761;), he also wrote The 
History of the Five Indian Nations depending on the Province 
of New York (1727 reprinted 1866 and 1905) and an elaborate 
work on The Punciples of Action in Matter (1751), which, with 
his Introduction to the Study of Physics {c 1756), his Enquiry into 
the Principles of I ital Motion (1766), and his Reflections {c 1770), 
mark him as the fii-st of American materialists and one of the 
ablest material philosophers of his da> I Woodbndge Riley, 
in American Philosophy (New York, 1907), made the first 
critical study of Golden s philosophy, and said of it that it 
combined “ Newtonian mechanics with the ancient hylozoistic 
doctrine ” and “ ultimately reached a kind of dvnamu 
panpsychism, substance being coneeised as a self-acting and 
universally diffused principle, whose essence is power and force ” 

See Alice M Keys Cadwalladtr Coldoi 4 Uepre^entatii/e iSth 
Century Official (New \ ork 1900) i Columbia University doctor il 
dissertation J G Mumford Narrntne if Medicine in 4 meriia 
(New York iqoj) and Asa Gray ‘ bckctions from the Scicntic 
Correspondence of ( ulwdladtr (.old< n in imetuan Journal of 
Science vol 44 1841 

His grandson, Cadwallader David Coldi-n (1769-1834), 
lawyer and politician, was educated in London, but returned 
in 1785 to New York, where he attained great distinction at the 
Inr He was a colonel of volunteers during the war of 1812, and 
from i8i8 to 1821 was the successor of Jacob Rcdcliff as mayor 
of New York City He was a member of the state assembly 
(1818) and the state senate (182^-1827), and did much to secure 
the construction of the Erie Canal and the organization of the 
state public school system, and m 1821-1823 he was a repre- 
sentative in Congress He wrote a Life of Robert Fulton (1817) 
and a Memoir of the Celebration of the Completion ol the New V ork 
Canals (1825) 

COLD HARBOR, Oid and New, two localities in Hano\er 
county, Virginia, U S A , 10 m N F of Richmond fhey were 
the scenes of a succession of battles, on May 3i~june 12, 1864, 
between the Union forces under command of (jcncral U S 
Grant and the C onfederates under General R F I ec, who 
held a strongly entrenched line at New (old Harbor Ihe 
mam Union attack on June 3 was delivered bv the II 
(Hancock), VI (Wright) and XVIII (W F Smith) corps, and 
was brought to a standstill in eight minutes An order from army 
headquarters to renew the attack was ignored by the officers and 
men at the front, who realized fully the strength of the hostile 
position These troops lost as manv as 15000 men in an hour s 
fighting, the greater part in the few minutes of the ai tual assault 
In the constant fighting of 31st of May to 12th of June on this 
ground Grant lost 14,000 men (See Wilderness and American 
Civil War ) 

COLDSTREAM, a police buigh of Berwickshire, Scotland 
Pop (1901) 1482 It is situated on the north bank of the Tweed, 
here spanned by John Smeaton’s fine bridge of five arches, 
erected in 1763-1766, 13^ m south-west of Berwick by the 
North Fastern railwa> The chief public buildings are the town 
hall, librarv, mechanics institute, and cottage hospital Some 
brewing is carried on Owing to its position on the Border and 
also as the first ford of an) consequence above Berwick, the 
town played a prominent part m Scottish history during many 
centuries Here Fdward I crossed the stream m 1296 with his 


invading host, and Montrose with the Govenanters in 1640 
Of the Gistercian priory, founded about 1165 by Gospatne of 
Dunbar, and destroyed by the ist earl of Hertford in 1545, which 
stood a little to the east of the present market-place, no trace 
remains , but for nearly four hundred years it was a centre of 
religious fervour Here it was that the papal legate, in the reign 
of Henry VIII , published a bull against the printing of the 
Scriptures , and b) the irony of fate its site was occupied in the 
19th century by an establishment, under Dr Adam Thomson, 
for the production of cheap Bibles At Goldstream General 
Monk raised m 16159 celebrated regiment of Foot Guards 
bearing its name Like Gretna Green, Goldstream long enjoyed 
a notoriety as the resort of runaway couples, the old toll-house 
at the bridge being the usual scene of the marriage ceremony 
“ Marriage House,” as it is called, still exists in good repair 
Henry Brougham, afterwards lord chancellor, was married in 
this clandestine ^ay, though m an inn and not at the bridge, in 
1821 Biigham, 3 m west, was once a place of no small import- 
ance, for there in 1 188 William the Lion conferred with the bishop 
of Durham concerning the attempt of the English Ghurch to 
impose its supremacy upon S( otland , there in 1 289 was held the 
convention to consider the question of the marriage of the Maid 
of Norway with Prince Edward of England , and there, too, in 
1290 was signed the treat) of Birgham, which secured the inde- 
pendence of Scotland Se\en miles below Goldstream on the 
English side, though 6 m north-east of it, are the massive luins 
of Norham Castle, made famous by Scott s Marmion, and from 
the time of its building by Ranulph Flambard in 1121 a focus 
of Border history during four centuries 

COLDWATER, a city and county-seat of Branch county, 
Michigan, USA, on (Toldwater Stream (which connects two 
of the group of small lakes in the Mcinity), about 80 m 
SSE of Grand Rapids Pop (1890) 5247, (1900) 6216, of 
whom 431 were forcign-born , (1904, state census) 6223 H 
IS served by the I ake Shore A Michigan Southern railwa\ It is 
the seat of a state public school and temporary home (opened 
m 1874) for dependent, neglected or ill-treated children, who 
are received at anv age under twelve The city is situated in 
a fine farming region, has an important flouring and grist mill 
industry, and also manufactures Portland cement, liniment, 
lumber, furniture, sashes, doors and blinds, brass tastings, sleighs, 
shoes, &c The municipality owns and operates the water-works 
and electric lighting plant Coldwater was settled in 1829, was 
laid out as a town under the name of Lyons in 1832, received its 
present name in the following year, wos incorporated as a village 
in 1837, was reached by railway and became the county-scat in 
1851, and was chartered as a tit\ m 1861 
COLE, SIR HENRY (1808-1882), English civil servant, was 
born at Bath on the 15th of July 1808, and was the son of an 
offictr m the army At the age of fifteen he became clerk to 
Sir I'rancis Palgravc, then a subordinate olhcei in the record 
office, and, helped by Charles Bullcr, to whom he had been intro- 
duced by Thomas Love Peacock, and who became chairman 
of a royal commission for inquiiy into the condition of the 
public records, worked his way up until he became an assistant 
keeper He largely assisted m influencing public opinion in 
support of Sir Rowland Hill’s reforms at the post office A 
connexion with the Society of Arts caused him to drift gradually 
out of the record office he was a leading member of the com- 
mission that organized the Great Exhibition of 1851, and upon 
the conclusion of its labours was made secretary to the School 
of Design, which by a senes of transformations became in 1853 
the Department of Science and Art Under its auspices the 
South Kensington (now Victoria and Albert) Museum was 
founded m 1855 upon land purchased out of the surplus of the 
exhibition, and Gole practically became its director, retiring in 
1873 His proceedings were frequently criticized, but the 
museum owes much to his energv Indefatigable, genial and 
masterful, he drove everything before him, and by all sorts of 
schemes and devices built up a great institution, whose variety 
and inequality of composition seemed imaged m the anomalous 
structure m which it was temporarily housed He also, though 
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to the financial disappointment of many, conferred a great 
benefit upon the metropolis by originating the scheme for the 
erection of the Royal Albert Hall He was active m founding 
the national training schools for cookery and music, the latter 
the germ of the Royal College of Music He edited the works of 
his benefactor Peacock , and was m his younger days largely 
connected with the press, and the author of many useful topo- 
graphical handbooks published under the pseudonym of “ Felix 
Summerly ” He died on the i8th of April 1882 

COLE, THOMAS (1801-1848), American landscape painter, 
was born at Bolton-h -Moors, England, on the ist of February 
i8oi In i8iq the family emigrated to America settling first in 
Philadelphia and then at Steubenville, Ohio, where Cole learned 
the rudiments of his profession Irom a wandering portrait painter 
named Stem He went about the country painting portraits, 
but with little financial success Removing to New \ ork (1825), 
he displiyed some landscapes in the window of an eating house, 
where they attracted the attention of the painter ( olonel 
Trumbull, who sought him out, bought one of his canvases, and 
found him patrons Prom this time Cole was prosperous He is 
best remembered bv a senes of pic tures consisting of four canvases 
representing “ The Voyage of life,” and another series of five 
canvases representing “ Ihe Course of Empire,’ the latter now 
in the gallery of the New York Historical Societ> They were 
allegoiies, in the taste of the da) ,and became exceeciingly popul ir 
being reproduced in engravings with great success The work, 
however was meretricious, the sentiment false, artificial anej 
conventional and the artists genuine fame must rest on his 
landscapes, which though thin in the painting, haul in the 
handling and not infrequentlv painful in detail were at least 
earnest endeavours to portray the world out of doors as it 
appeared to the painter , their failings were the result of Cole s 
enviionment and tiaining He had an influence on his time and 
his fellows which was considerable ind with Durand he may be 
said to have founded the earlv school of American landscape 
painters Cole spent the v ears 1829-18 ^2 and 1 841-1 S42 abroad, 
mainl) in Ital\ , and at Florence liv ed with the sculptor 
Greenough After 1827 he had a studio in the Catskills which 
furnished the subjec ts of some of his canvases, and he died at 
Catskill, New York, on the nth of Pebruarv 1848 His pictures 
aie in mam public and private collections His “ Expulsion from 
Fden is in the Mctrcjpolitan Museum in New Vork 
COLE, TIMOTHY (t 8£;2- ) Vmerican wood engraver was 

born in London, Pmgland, in 18152, his family emigrating to the 
United States in 1858 He established himself m Chicago, where 
in the gieat file of 1871 he lost even thing he possessed In 1871; 
he removed to New York, finding work on the Century (then 
Scribner's) magazine He immediatelv attracted attention bv 
his unusual facility and his sv mpithetic interpretation of illustra- 
tions and pictures, and his publishers sent him abroad in 1883 to 
engrave a set of blocks after the old masters in the European 
galleries These achieved for him a brilliant success His repro- 
(luctions of Italian, Dutch, flemish and Fnglish pictures were 
published in book form with appreciative notes by the engraver 
himself Though the advent of new mechanical processes had 
rendered wood engraving almost a lost art and left practically 
no demand for the work of such craftsmen, Mr Cole was thus 
enabled to continue his work, and became one of the foremost 
contemporary masters of wood engraving He received a 
medal of the first class at the Pans Exhibition of 1900 and the 
only grand prize given for wood engraving at the I ouisiana 
Purchase f xposition at St I ouis, Missouri, in 11)04 
COLE, VICAT (18-53-1893), English painter, born at Ports- 
mouth on the 17th of April 1833 was the son of the landscape 
painter, George Cole, and in his practice followed his father’s 
lead with marked success He exhibited at the British Institu- 
tion at the age of nineteen, and was first represented at the Royal 
Academy in 18153 His election as an associate of this institution 
took place in 1870, and he became an Academician ten years later 
He died in London on the 6th of April 189^ The wide popularity 
of his work was due partly to the simple directness of his technical 
method, and parti) to his habitual choice of attractive material 


Most of his subjects were found in the counties of Surrey and 
Sussex, and along the banks of the Thames One of his largest 
pictures, “ The Pool of London, ’ was bought by the Chantrey 
hund Trustees in 1888, and is now m the Pate Gallery 

S< c Robcit Chi^ucll fhe Lijc and Patntin^^s of Vicat Cite li 4 
(London 1899) 

COLEBROOKE, HENRY THOMAS (1765-18^7), English 
Orientalist, the third son of Sir George Colebrooke, 2iid baronet, 
was born in London on the i^th of June T76S He was educatecl 
at home, and when onl) fifteen he had made considerable 
attainments in classics and mathematics From the ige of 
twelve to sixteen he resided in h ranee, inel in 1782 was apjiointcd 
to a wntership in India \bout a v ear after his arrival there he 
was plaeed in the board of accounts in ( alcutta , and three v ears 
later he was removed to a situatuai in the revenue department 
at Tirhut In 1789 he was remov ed to Purneah, where he mvesti- 
gited the resources of that part of the eountr), and published his 
Remarks on tin Husbandry and Commirce of Bengal, privately 
printed in 179s, m whith he advocated free trade between Great 
Britain and India After eleven ) ears’ residence in India, 
Colebrooke began the stud) of Sanskrit , and to him w is confided 
the translation of the great Digest of Hindu I aus, which had been 
left unfinished by Sir William Jones He trinslatcd the two 
treatises Mitacshara and Dayabhaga under the title I aiv of hi- 
horilanie He was sent to Nagpir m on a sjiecial mission, 
and on his return was made a judge of the new court of appeal, 
over which he afterwards presided In 1805 lord Wcllcslc) 
ippointcd him professor of Hineiu I aw and Sanskrit at the e olltge 
of Port \\ lib im During his residence it ( deutta he wrote his 
Sanskrit Grammar {1^0^), some papers on the religious ceremonies 
of the Hindus, and his Essay on tJit 1 tdas (i8os), for a long time 
the standard work on the subject He bee ame member of e ouneil 
m 1807 and leturned tei t-ngl ind seven vears later He died on 
the i8th eif Match 1837 He w as a director of the Asiatic Soeietv , 
and many of the must valuable papers in the soeiet) s Tran<;ac- 
lions wcic communicated bv him 

Ills life was \Mittcii b) his son Sn T E CokliiooUt in 187^ 

COLEMANITE, a hvdrous calcium borate, CajB^^Ojj + ')H O, 
found in California as brilliint monoclimc crvstals It contains 
SO 9 % of boron trioxide, and is an important source of com- 
mercial borates and boracic acid Beautifully developed 
crystals up to 2 or 3 in in length, encrust cavities in compact, 
white colemanite , they arc colourless and transparent, and 
the brilliant lustre of their faees is vitreous to adamantine in 
eharacter There is a perfect cleavage parallel to the plane of 
symmetry of the cr)stals Hardness 4-4^ , specific gravity 
2 42 The mineral was first discovered in 1882 in Death \ alley, 
ln)o countv , California, and in the following )ear it was found 
m greater abundinee near Daggett in San Bernardino countv, 
forming with other borates and borosihcates a bed in scdi- 
mentarv strata of sandstones and clav s m more recent )ears 
very large masses have been found and worked m these localities, 
and also in Los Angeles eountv (see Special Rejaort, 1905, of 
US Census Bureau on Mines and Quarries, and Mineral 
Resources of the U S , rgoy) 

Prieeite and pandtrmite are hv drous calcium bor.ites with v erv 
nearl) the same composition as colemanite, and they mav reall) 
be only impure forms of this species Ihtv are massue white 
minerals, the former friable and chalk-like, and the latter firm 
and compact m texture Prieeite occurs near Chetco m ( urry 
county, Oregon, where it forms havers between a bed of slate and 
one of tough blue steatite , embedded in the steatite are rounded 
masses of prieeite var)ing in size from that of a pea to masses 
weighmg2oo lb P indcrmitec orncsfromAsiaMinor,and is shipped 
from the port of Panderma on the Sea of Marmora it occurs as 
largenodules,up to i ton in weight beneath a thick bed of gypsum 

Another borate of commerci d import incc found abunciantly m 
the Californian deposits is ulcxite, also known as boronatrocalcite 
or “ cotton ball, ’ a hydrous caleium and sodium borate, 
CaNaB Ofi + SILO, which forms rounded masses consisting of a 
loose aggregate of fine fibres It is the principal species in the 
borate deposits in the Atacama region of S luth \me! k a ( I | s ) 
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COLENSO, JOHN WILLIAM (1814-1883), English bishop ol 

Natal, was lx)rn at St Austell, Cornwall, on the 24th of January 
1814 His family were in embarrassed circumstances, and he was 
indebted to relatives for the means of university education In 
1836 he was second wrangler and Smith’s piizeman at Cambridge, 
and in 1837 he became fellow of St John’s Two years later he 
Went to Harrow as mathematical tutor, but the step proved an un- 
fortunate one The school was just then at the lowest ebb, and 
Colenso not only had few pupils, but lost most of his property 
bv a fire He went back to ( ambndge, and in a short time paid 
off heavy debts by diligent tutoring and the proceeds of his 
series of manuals of algebra (1841) and arithmetic (1843), which 
were adopted all over England In 1846 he became rector of 
Forncett St Mary, Norfolk, and in i8t;3 he was appointed 
bishop of Natal He at once devoted himself to acquiring the 
Zulu language, of which he compiled a grammar and a dlctlonar^ , 
and into which he translated the Ntw Testament and other 
portions of Scripture He had already given evidence, in a 
\ olume of sermons dedicated to Maurice, that he was not satisfied 
with the traditional views about the Bible I he pur/ling 
questions put to him by the Zulus strengthened him in this, 
attitude and led him to make a critical examination of the 
Pentateuch His conclusions, positnc and negative, were 
published m a scries of treatises on the Pentateuch, extending 
from 1862 to 1879, and, being in advance of his time, were 
naturally disputed m England with a fervour of (onviction 
equal to his own On the continent the> attracted the 
notice of Abraham Kuenen, and furthered Ilut scholar s m- 
vcstigatiuns 

While the controversy raged m EngUnd, the South African 
bishops, whose suspiuons Colenso hid ilready incurred by the 
liberality of his views rcspei ting polvg im\ among native converts 
and by a commentarv upon tlie Epistk to the Romans (i86t), 
in which he combated the doctrine of eternal punishnunt, met 
in conclave to condemn him, ind pronounced his deposition 
(December i86^) ( olenso, who had refused to appear before 

their tribunal otherwise thin as sending a protest bv prox>, 
appealed to the privy touncil, which pronounced that the 
metropolitan of C ipt Town (Robert Ora>) had no coercive 
jurisdiction and no authority to mterfeic with the bishop of 
Natal No decision therefore, was given upon the merits of the 
case His adversaries, though unable to obtain his condemna- 
tion, succeeded in causing him to fie generally inhibited from 
preaching in Engl ind.and Bishop (Iray not only excommunu itecl 
him but consecrited a rival bishop for Nital (W K Macrone) 
who, however, took his title from Maritzburg Ihc con- 
tributions of the missionary societies were withclrawn, but an 
attempt to depnve him of his cjiiscopal income was frustrated 
by a dec ision of the courts Colenso, encouraged by a handsome 
testimonial raised in England, to which many clergymen sub- 
scribed, returned to his diocese, and devoted the lattei years of 
his life to fui ther labours as a biblic al c ommentator and translator 
He also championed the cause of the natives against Boer op- 
pression and official encroachments, a course bv which he made 
more enemies imong the colonists than he had ever made among 
the clergy He died at Durban on the 20th of June 188 ^ 
His daughter Frances Fllen Colenso (1849-1887) published two 
Ixioks on the relations of the Zulus to the British (jSSo and | 
188!;), taking a pro-Zulu view , and an elder daughter, Harnettc 
E Colenso (b 1847), liecame prominent as an advocate of the 
natives in opposition to their treatment by Natal, especially in 
the case of Dminilu m 1888-1889 and m 1908-1909 

See his 7 b> Sir G \\ Cox (2 vols I^nrton 1888) 

COLENSO, a village of Natal on the right or south bank of 
the Tugela river, 16 m by rail south by cast of L idy smith It 
was the scene of an action fought on the isth of December 
1899 between the British forces under Sir Redvers Buller and the 
Boers, m which the former were repulsed (See I adysmitu ) 

COLEOPTERA, a term used m zoological classification for the 
true beetles which form one of the best-marked and most natural 
of the orders into which the class Hexapoda (or Insecta) has been 
divided For the relationship of the ( oleoptera to other orders 


of insects see Hexapoda The name (Gr jcoXccj?, a sheath, and 
irrepd, wings) was first used by Aristotle, who noticed the firm 
protective sheaths, serving as coverings for the hind-wings 
which alone are used for flight, without recognizing their cor- 
respondence with the fore-wmgs of other insects 

These firm fore-wings, or elytra (fig i. A), are usually convex 
above, with straight hind margins (dorsa ) , when the elytra are 
closed, the two hind margins come together along the mid-dorsal 
line of the body, forming a suture In many beetles the hmd- 
wings are reduced to mere vestiges useless for flight, or are 
altogether absent, and in such cases the two elytra are often 
fused together at the suture , thus organs originally intended 
for flight have been transformed into an armour-like covering 
for the beetle’s hind-body In correlation with their heavy build 
and the frequent loss of the power of flight, many beetles are 
terrestrial rather than aerial m habit, though a large proportion 
of the order can fly well 

Aristotle’s term was adopted by Linnaeus (1758), and has been 
universally used by zoologists The identification of the elytra 
of beetles with the fore-wmgs of other insects has indeed been 
questioned (1880) by F Memert, who endeavoured to compare 
them with the tegulae of Hymenoptcra, but the older view was 
securely established by the demonstration in pupal elytra by J 
G Needham (1898) and W L Tower (1903), of nervures similar 
to those of the hind-wing, and by the proof that the small mem- 
branous structures present beneath the elytra of certain beetles, 
believed by Mtinert to represent the whole of the true fore-wmgs, 
are in reality only the alulae 

A/mi /I w - -Besides the conspicuous character of the elytra, 
beetles are distinguished by the adaptation of the jaws for 
biting, the mandibles (fig i, B^) being powerful, and the first 
pair of maxillae (fig i, Br) usually typical in form The maxillae 
of tlie second pair (hg i, IW) are verv intimately fused together 
to form what is tailed the “ lower hp ” or lalmim, a firm trans- 
verse plate representing the fused bas il portions of the maxillae, 
which may carry a small median “ hgula,” rcpiesentmg appar- 
ently the fused inner maxillary lobes, a pur of paroglossae 
(outer maxillary lolies), and a pair of p il[)s The feelers of 
beetles differ greatly m the different families (tf figs 2 b, i)b and 
26 b, c), the number of segments is usually eleven, but may vary 
from two to more than twenty 

The head is extended from behind forwards, so that the 
crown (epicramum) is large, while the face (clypcus) is small 
Ihe chin (gula) is a very characteristic sclerito m beetles, absent 
only in a few families, such as the weevils I here is usually a 
distinct labrum (hg 1, Ba) 

The prothorax is large and “ free,” i e readily movable on the 
mesothorax, an arrangement usual among insects with the 
power of rapid running The tergite of the prolhorax (pronotum) 
IS prominent in all beetles, reaching bac^k to the bases of the 
elytra and forming a substantial shield for the front part of the 
body The tergal regions of the mesothorax and of the meta- 
thorax are hidden under the pronotum and the elytra when the 
latter are closed, except that the mesothoracic scutellum is 
often visible — a small triangular or semicircular plate between 
the bases of the elytra (fig i. A) The ventral region of the 
thoracic skeleton is complex, each segment usually possessing 
a median sternum with paired episterna (m front) and epimera 
(behind) ihe articular surfaces of the haunches (coxae) of the 
fore- legs are often conical or globular, so that each limb works 
in a ball-and-socket joint, while the hind haunches are large, 
displacing the ventral sclerites of the first two abdominal seg- 
ments (fig r, C) The legs themselves (fig i, A) are of the usual 
msectan type, but in many families one, two, or even three of 
the five foot-segments may be reduced or absent In beetles 
of aquatic habit the intermediate and hind legs are modified 
as swimming-organs (fig 2, a), while m many beetles that burrow 
into the earth or climb about on trees the fore-legs are broadened 
and strengthened for digging, or lengthened and modified for 
clinging to branches The hard fore-wmgs (elytra) are 
strengthened with marginal ridges, usually inflected ventrally 
to form epipleura which fit accurately along the edges of the 
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abdomen. The upper surface of the elytron is sharply folded 
inwards at intervals, so as to give rise to a regular series ol 
external longitudinal furrows (striae) and to form a set of supports 
between the two chitinous layers forming the elytron. The 
upper surface often shows a number of impressed dots(punctures). 
Along the sutural border of the elytron, the chitinous lamella 
forms a tubular space within which are numerous glands. The 
glands occur in groups, and lead into common ducts which open 


usually so much reduced that the foremost apparent ventral 
sclerite of the abdomen represents the third sternitc. From 
this point backwards the successive abdominal segments, as 
far as the seventh or eighth, can be readily made out. The 
ninth and tenth segments arc at most times retracted within the 
eighth. The female c.an protrude a long flexible tube in connexion 
with the eighth segment, currying the sclerites of the ninth at 
its extremity, and these sclerites may carry short hairy processes 


eiG. I. — structure of Male Stag-Beetle [Lucanus cervus). A, Dorsal view ; B, mouth organs ; C, under side. 


in several series along the suture. Sometimes the glands are 
found beneath the disk of the elytron, opening by pores on the 
surface. 'I'he hind-wings, when developed, are characteristic 
in form, possessing a sub-costal ncrvnire with which the reduced 
radial nervure usually becomes associated. There arc several 
curved median and cubital nervures and a single anal, but few 
cross nervures or areolets. The wing, when not in use, is folded 



I ,arva of 

Cybister sp. (Water-Beetle). 

Fio, 2. — Water Beetles (Dyticidae). a. Beetle; h. head of beetle 
with feelers and palp.s ; c, larva ; d, pupa. 


both lengthwi.se and transversely, and doubled up beneath 
the elytron ; to permit the transvcr.se folding, the longitudinal 
nervures are interrupted. 

Ten segments can be recognized — according to the studies 
of K. W. VerhoefT (i894'-i896)~in a beetle’s abdomen, but the 
tenth sternite is usually absent. On account of the great 
extension of the metathorax and the haunches of the large hind- 
legs, the first abdominal sternite is wanting, and the second is 


— the stylets. This flexible tube is the functional ovipositor, 
the typical insectan ovipositor with its three pairs of processes 
(see Hexapod a) being undeveloped among the Coleoptera. In 
j male beetles, however, the two pairs of geniud processes (para- 
I mera) belonging to the ninth abdominal segment are always 
j present, though sometimes reduced. Between them is situated, 
j sometimes asymmetrically, the prominent intromittent organ, 
j In the structure of the dige.sti\e system, beetles resemble 
; most other mandibulate insects, the food-canal consisting of 
[ gullet, crop, gizzard, mid-gut or stomach, intestine and rectum. 

The stomach is beset throughout its length with numerous 
j small, finger-like caccal tulles. The excretory (mulpighian) 
, tubes are few in number, cither four or six. Many beetles have, 
in connexion with the anus, glands which secrete a repellent 
acid fluid, serving as a defence for the insect when attacked. 
The “ bombardier ” ground beetles (fig. 5) have this habit. 
Oil-beetles (figs. 23 and 2.4) and ladybirds (fig. 32) defend them- 
selves by ejecting drops of fluid from the knee-joints. 'I'he 
nervous system is remarkably concentrated in some beetles, the 
abdominaJ ganglia showing a tendency to become shifted 
forward and crowded together, and in certain chafers all the 
thoracic and abdominal ganglia are fused into a single nerve- 
centre situated in the thorax, — a degree of specialization only 
matched in the insectan class among the Hemiptera and some 
; muscid flies. 

Development . — The embrj’onic development (see Hexapoda) has 
been carefully studi«d in several genera of Ijeetles. As regard.s growth 
after hatching, all beetles undergo a “ complete ” metamorphosis, 
the wing-rudiments developing beneath the cuticle throughout the 
larval stages, and a resting pupal stage intervening Ix-tween the last 
larval instar* and the imago. The coleojiterous pupa (figs. 2 d, 3 r) 
is always " free,” the legs, wings and other ajipendages not being 


* Instar is a convenient term suggested by D. Sharp to indicate 
a stage in the life-history of an insect between two successive castings 
of the cuticle. 
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fixed to the body as in the pupa of a moth, and the likeness of pupa 
to perfect insect is very close. 

The most striking feature in the development of beetles is the 
great diversity noticeable in the outward form of the larva in different 
families. The larva of a ground-beetle or a carnivorous water- 
beetle (fig. 2 c) is an active elongate grub with well - armoured 
cuticle. The head — carrying feelers, mandibles and two pairs of 
maxillae — is succeeded by the three thoracic segments, each bearing 
a pair of strong five-segmented legs, whose feet, like those of the adidt, 
carry two claw.s. Ten segments can be distinguished in the tapering 
abdomen, the ninth frequently bearing a pair of tail-feelers (ccrci), 
and the tenth, attached ventrally to the ninth, having the anal 
opening at its extremity and performing the function of a posterior 
limb, supporting and temporarily fixing the tail end of the insect 
on the surface over which it crawls. Such a typically “cam- 
podeiform ” grub, moving actively about in pvirsuit of prey, is the 
one extreme of larval structure to be noticed among the Coleoptera. 
The other is exemplified by the white, wrinkled, soft-skinned, legless 
grub of a weevil, which lives underground feeding on roots, or 
burrows in the tissues of plants (fig. 3 i). Between these two 



Krum Chittenden, yearbook, >894, U.S, Dept, of Agriculture. 

Fig. 3. — Grain Weevils, a, Calandra eranaria', 6, larva ; c, pupa ; 

d, C. cryzae. 

extremes we find various transitional forms : an active larva, as 
described above, but with four-segmented, single- clawed legs, as 
among the rovc-bcctlcs and their allies ; the body well armoured, 
but slender and worm-like, with very short legs as in wireworms 
and mealworms (figs. 18, 21 ft) ; the body shortened, with the abdo- 
men swollen, but protected with tubercles and spines, and with 
longish legs adapted for an active life, as in the predaceous larvae 
of ladybirds ; the body soft-skinned, swollen and caterpillar-like, 
with legs well developed, but leading a sluggish underground life, as 
in the grub of a chafer; the body soft-skinned and wliitish, and the 
legs greatly reduced in size, as in the wood-feeding grub of a long- I 
horn beetle. In the case of certain beetles whose larvae do not find I 
them.selves amid appropriate food from the moment of hatching, 
but have to migrate in search of it, an early larval stage, with legs, 
is followed by latc-r sluggish stages in which legs have disappeared, 
furnishing examples of what is called hypermetamorphosis. For 
example, the grub of a pea or bean beetle (Bnichus) is hatched, from 
the egg laid by its mother on the carpel of a leguminous flower, 
with three pairs of legs and s[jiny processes on the prothorax. It 
Ixircs through and enters the developing seed, where it undergoes 
a moult and becomes legless. Similarly the newly-hatched larva 
of an oil-beetle {M eloe) is an active little campodeiform insect, which, 
hatched from an egg laid among plants, waits to attach itself to a 
pa-ssing bee. Carried to the bee's nest, it undergoes a moult, and 
becomes a fat-bodied grub, ready to lead a quiet life feeding on the 
bee’s rich food-stores. 

Distribution and Habits . — The Coleoptera are almost world- 
wide in their distribution, being represented in the Arctic 
regions and on almost all oceanic islands. Most of the dominant 
families — such as the Carahidae (ground-beetles), Scarabaeidae 
(chafers), or CurctiUonidne (weevils) have a distribution as wide 
as the order. But while some Lxrge families, such as the Staphy- 
linidae (rove-beetles) are especially abundant on the great 
northern continents, becoming scarcer in the tropics, others, the 
Cicindelidae (tiger-beetles), for example, are most strongly 
represented in the warmer regions of the earth, and become 


I scarce as the collector journeys far to south or north. The 
I distribution of many groups of beetles is restricted in corre- 
spondence with their habits; the Ceranibycidae (longhorns), 
whose larvae are wood-borers, are absent from timberlcss 
regions, and most abundant in the great tropical forests. Some 
families are very restricted in their range. The Ainphizotdae, 
for example, a small family of aquatic beetles, are known only 
from western North America and Eastern Tibet, while an allied 
family, the Pelohiidae, inhabit the British Isles, the Mediter- 
ranean region, Tibet and Australia, The beetles of the British 
islands afford some very interesting examples of restricted 
distribution among species. For example, large and conspicuous 
European beetles, such as the stag-beetle (fig. i, Lucanus cervus) 
and the great water- beetle (Hydrophilus piceus, fig. 20), are 
confined to eastern and southern Britain, and are unknown 
in Ireland. On. the other hand, there are .•\rctic species like the 
ground-beetle, Pelopkila borealis, and south-western species 
like the boring weevil, Mesites Tardyi, common in Ireland, and 
represented in northern or western Britain, but unknown in 
eastern Britain or in Central Europe. Careful study of insular 
faunas, such as that of Madeira by T. V. Wollaston, and of the 
Sjindwich Islands by D. Sharp, and the comparison of the species 
found with those of the nearest continental land, furnish the 
student of geographical distribution with many valuable and 
suggestive facts. 

Notes on habit are given below in the accounts of the various 
families. In general it may be stated that beetles live and feed 
in almost all the diverse ways possible for insects. There are 
carnivores, herbivores and scavengers among them. Various 
species among those that are predaceous attack smaller insects, 

I hunt in packs crustaceans larger than themselves, insert their 
narrow heads into snail-sliells to pick out and devour the occu- 
pants, or pursue .slugs and earthworms underground. The 
vegetable-feeders attack leaves, herbaceous or woody stems 
and roots ; frequently different parts of a plant are attacked 
in the two active stages of the life-history ; the cockchafers, 
for example, eating leaves, and their grubs gnawing roots. 
Some of the scavengers, like the burying beetles, inter the 
bodies of small vertebrates to supply food for themselves and 
their larvae, or, like the “ sacred ” beetle of Egypt, collect for 
the same purpose stores of dung. Many beetles of different 
families have become the “ unbidden guests **of civilized man, 
and may be found in dwelling-houses, stores and ships’ cargoes, 
eating food-stuffs, paper, furniture, tobacco and drugs. Hence 
wc find that beetles of some kind can hold their own anywhere 
on the earth’s surface. Some climb trees and feed on leaves, 
while others tunnel between bark and wood. Some fly through 
the air, others burrow in the eartli, while several families have 
become fully adapted to life in fresh water. A large number 
of beetles inhabit the deep limestone caves of Europe and North 
America, while many genera and some whole families are at 
home nowhere but in ants’ nests. Most remarkable is the 
presence of a number of beetles along the seashore between 
tide-marks, where, sheltered in some secure nook, they undergo 
immersion twice daily, and have their active life confined to the 
few hours of the low ebb. 

Sirididatin^ Organs . — Many beetles make a hissing or chirping 
sound by rubbing a “ scraper,” formed by a sharp edge or 
prominence on some part of their exoskeleton, over a “ file ” 
formed by a number of fine ridges situate on an adjacent region. 
These stridulating organs were mentioned by €. Darwin as prob- 
able examples of the action of sexual selection ; they are, however, 
frequently present in both sexes, and in some families also in 
the larvae. An account of the principal types of stridulators 
that have been described has been published by C. J. Gahan 
(1900). The file may be on the head — either upper or lower 
surface — and the scraper formed by the front edge of the pro- 
thorax, as in various wood-boring beetles [Anobium and Scolytus). 
Or ridged areas on the sides of the prothorax may be scraped by 
“ files ” on the front thighs, as in some ground-beetles. Among 
the longhorn beetles, the prothorax scrapes over a median file 
on the mid-dorsal aspect of the mesothorax. In a large number 
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of beetles of different families, stridulating areas occur on various 
segments of the abdomen, and arc scraped by tlie elytra It is 
remarkable that these organs are found m similar positions in 
genera belonging to widely divergent f imilies, while two genera 
of the same family may have them in different positions It 
follows, therefore, that they have been independently acquired 
m the course of the evolution of the Coleoptera 

Stridulating organs among beetle-larvae have been noted, 
especially in the wood-feeding grub of the stag-beetles (I ucan- 
idae) and their allies the Passaluiae, and in the dung-eating 
grubs of the dor-beetles {Geotrnpes), which belong to the 
chafer family {Scarahaeidae) These organs are described b) 
J C Schiodte and D Sharp , in the stag-beetle larva a senes 
of short tubercles on the hind-leg is drawn across the serrate edge 
of a plate on the haunch of the intermediate legs, while in the 
Passahd grub the modified tip of the hind-leg acts as a scraper, 
being so shortened that it is useless for locomotion, but highl) 
speciah/cd for producing sound Whatever may be the true 
explanation of stridulating organs in adult beetles, sexu\l 
selection can have had nothing to do with the presence of these 
highly-developed larval structures It has been suggested that 
the power of stridulation would be adv antageous to wood-boring 
grubs, the sound warning each of the position of its neighbour, 
so th it adjacent burrowers may not get in each other’s wa) 
Ihe root-feeding larvae of the cockchafer and allied membcis 
of the Scarabaetdae have a ridged area on the mandible, which 
!•- scraped by teeth on the m ixill le, apparentl> forming a 
stridulating organ 

/ uminoiis Orgam, — The function of the stridulating organs 
just described is presumably to afford means of recognition 
b^ sound Some beetles emit a bright light from a portion of 
their bodies, which leads to the recognition of mate or comrade 
by sight In the wingless female glow-worm (T ampyrts, fig is /) 
the luminous region is at the hinder end, the organ emitting 
the light consisting, according to II von Wielowicjski (1^82) 
of cells similar to those of the f at-bod) , containing a substance 
that undergoes oxidation Ihe illumination is intermittent, 
and appears to be under the control of the insect’s nervous 
SNstem The well-known “ hre-flies ” of the tropics are large 
click beetles {I laUndae), th it emit light from paired spots on 
the prothorax and from the base of the ventral abdominal 
region The luminous organs of these beetles consist of a 
spcciali7ed part of the fat-bod\, with an inner opacjuc and an 
outer transparent la) or Its structure has been described b) 
C Hememann, and its physiology b) R Dubois (1886), who 
considers that the luminosity is due to the influence of an enz) me 
m the cells of the organ upon a special substance m the blood 
The eggs and larvae of the fire-flics are luminous as well as the 
pci feet beetles 

Fossil Ilislory —Lhc Coleoptera can be triced back £ irther 
m time than any other order of insects with complete trans- 
formations, if the structures that have been described from the 
Carboniferous rocks of Germany arc really elytra In the 
Triassic rocks of Switzerland remains of weevils (C urcuJumidae) 
occur, a family which is considered by many students the most 
specialized of the order And when we know that the Chrysonul- 
tdae and Buprestidac also lived in Iriassic, and the Carabidac, 
Elateridae, Cerambycidae and Scarabaeidat , in liassie tunes, 
we cannot doubt that the great majority of our ccisting families 
had already beer differentiated at the beginning of the Mesozoic 
epoch Coming to the lertiaiy we find the Oligocene beds of 
Ai\, of east Prussia (amber) and of Colorado, and the Miocene 
of Bavaria, cspceiall) rich in remains of beetles, most of which 
can be referred to existing genera 

Classification — Ihe Coleoptera have been probably more 
assiduously studied by systematic naturalists than any other 
order of insects 1 he number of described species can now hardly 
be less than 100,000, but there is little agreement as to the mam 
principles of a natural classification About eighty-fivc families 
are generally recognized , the difficulty that confronts the 
zoologists IS the arrangement of these families m “ superfamilies ’ 
or “ sub-orders ” Such obvious features as the number of 
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segments in the foot and the shape of the feeler were used by 
the early entomologists for distinguishing the great groups of 
beetles Ihe arrangement dependent on the number of tarsal 
segments — the order being divided into tribes Pentamera, 
Tetramera, Hetennnera and Trtmera — was suggested by E L 
Gcoffroy m 1762, adopted by P A Latreille, and used largely 
through the 19th century \V S Macleay s classification (1825), 
which rested prineipdly on the chirutcrs of the larvae, is 
almost forgotten nowadays, but it is cert un that m any sys- 
tematic arrangement w Inch claims to be natural the early stages 
m the lifc-history must receive due attention In recent years 
classifications in part agreeing with the older schemes but largely 
original, in accord with researches on the comparative anatomy 
of the insects, have been put forward Among the more con- 
servative of these may be mentioned that of D Sharp (1899), 
who divides the order into six great senes of f imilics / amelh- 
cornta (including the chafers and stig-bceilcs and their allies 
with five-segmented feet and plate-hkc terminal segments to 
the feelers), Adephaga (carnivorous, terrestrial and aquatic 
beetles, all with five foot-segments), Polymorpha (including 
a heterogeneous assembly of families that cannot be fitted into 
any of the other groups) , Heleromera (beetles with the fore and 
intermediate feet five-segmented, and the hind-feet four-seg- 
mented) , Phytophaga (including the leaf-bcctlcs, and longhorns, 
distinguished by the apparently four-s(gmcnted feet), and 
Rhynchophora (the weevils and their allies, with head prolongi d 
into a snout, and feet with four segments) L Ganglbauer (1892) 
divides the whole order into two sub-orders only, the Caraboidca 
(the Adephaga of Sharp and the older writers) and the C anthart- 
dotdea (including all oth( r beetles) since the larvae of Caiabotdea 
have five-segmented, two-cla'/ed Ugs, while those of all other 
beetles have legs with four segments and a single ''law A 
Lameere (i<)oo) has suggested three sub-orders the C anthart di- 
formta (including the Phytophaga, the Heteromera, the Rhyn- 
chophora and most of the Polymorpha of Sharp s classification), 
the Staphvlintforrnia (including tla rov e-beetks, carnon-bcetles 
and a few allied families of Sharp’s Poly morpha) and the C ara- 
bidtformta {Adephaga) Lameere s classific ition is founded on 
the number of abdominal sterna, the ncrvuration of the wings, 
themimlicr of malpighian tubules (whethtr four or six) and other 
structural characters Preferable to Lameere s system, because 
founded on a wider range of adult characters and taking the 
larval stages into account, is that of II J kolbe (1901), who 
rccogni/es three sub-orders (1 ) the Adephaga , (11 ) the 

Htterophaga, including the Staphyhnouha, the AcUnorhabda 
(f amellicornia) the Iletcrorhabda (most ol Sharp’s Polymorpha) 
and the Anchistopoda (the Phytophaga with the 1 adv birds 
and some allied families which Sharp places among the Poly- 
morpha) , (ill ) the Rhyiuhophora 

Students of the Coleoptera have failed to agree not only on a 
svsttm of classification, but on tin rtlitive specialization of 
some of the groups which they all reei gnizi is natural Lameert , 
for example, considers some of his Cantharidiformta as the most 
primitive Coleopi^era J L Leconte and G H Horn placed 
the Rhynchophora (weevils) in a group distinct from all other 
beetles, on account of their supposid pnmitive nature Kolbt, 
on the other hand, insists that the wi e\ ils are the most modifiid 
of all beetles, being highlv specialized as regards tluir adult 
structure, and developing from legless maggots cxittdinglv 
different from the adult, he regards the \dephaga with their 
actn e armoured larv ae with tw o foot-cl iws, as the most primitu e 
group of beetles, and there can be little doubt that the likeness 
between larvae and adult mav safelv be accepted as a primitive 
character among insects In the Coleoptera we have to do with 
an ancient yet dominant order, m which there is hardlv a familv 
that does not show specialization in some point of structure 
or life-history Hence it is impossible to form a satisfactory 
linear senes 

In the classification adopted in this article, the attempt has 
been made to combine the best points in old and recent schemes, 
and to avoid the inconvenience of a large heterogeneous group 
including the vast majoritv of the families 



COLEOPTERA 



Adbphaga.— This tribe includes beetles of carnivorous habit with 
five segments on every foot, simple thread-like feelers with none of 
the segments enlarged to form club or pectination, and the outer 
lobs (galea) of the first maxilla usually two-segmented and palpiform 
(fig. 4 6), The transverse fold of the hind-wing is towards the tip, 
alx)ut two-thirds of the wing-length from the base. At this fold 
tJie median nervurc stops and is joined by a cross nervure to the 
radial, which can be distinguished throughout its length from the 
subcostal. There arc four malpighian tubules. In the ovarian 


Fig. 4, — Mormolyce phyllodes, Java, o, Labium; 6, maxilla; 
c, labrum ; a, mandible. 


tubes of Adephaga small yolk-chambers alternate with the egg- 
chambers, while in all other beetles there is only a single large yolk- 
charaber at the narrow end of the tube. The larvae (fig. 2 c) arc 
active, with wcll-cliitinizcd cuticle, often with elongate tail-fcclers 
(cerci), and with five-segmente<l legs, the foot-segment carrying two 
claws. 

The gen(!ralized arrangement of the wiog-nervure and the nature 
of the larva, which is lcs.s unlike the adult than in other beetles, 
distinguish this tribe as primitive, although the perfect insects are, 
in the more dominant families, distinctly specialized. Two verj' 
small families of aquatic beetles seem to stand at the base of the series, 
the Amphizoidae, whose larvae are broad and well armoured with 




short cerci, and the Pelobiidae, which have elongate hirvae, tapering 
to the tail end, where are long paired cerci and a median process, 
recalling the grub of a Mayfly. 

The Dyticidae (fig, 2) are Adephaga highly specialized for life in 
the water, the hind-legs having the segments short, broad and fringed, 
so as to be well adapted for swimming, and the feet without claws. 
The metastemum is without the transverse linear impression that 
is found in most families of Adephaga, The beetles are ovoid in 
shape, with smooth contours, and the elytra fit over the edges of the 
abdomen so as to enclose a supply of air, available for use when the 
insect remains under water. The fore-legs of many male dyticids 
have the three proximal foot-segments broad and .saucer-shaped, and 


covered with suckers, by means of which they secure a firm hold of 
their mates. I.arval dyticids (fig. 2 b) possess slender, curved, 
hollow mandibles, which are perforated at the tip and at the base, 
being thus adapted for siicking the juices of victims. Large dyticid 
larvae often attack small fishes and tadpoles. 'Ihey breathe by 
piercing the surface film with the tail, where a pair of spiracles are 
situated. The pupal stage is passed in an earthen cell, just beneath 
(he surface of the ground. Nearly 2000 species of Dyticidae are 
known : they are universally distributed, but are most abundant In 
cool countries. The Haliplidae form a small aquatic family allied 
to the Dyticidae, 

The Carabidae. or ground-beetles, comprising 13,000 species, form 



Fig. 7. —Cicindela sylvatica 
(Wood Tiger-Bcctlc). Europe. 



Fig. 8. — Manticora tuberculata. 
S. Africa. 


the largest and most typical family of the Ade:phaga (figs. 4, 5, 6), the 
legs of all three pairs ’l.)eing alike and adapted for rapid running. In 
many Carabidae the hind-wings are reduced or absent, and the elytra 
fu.sea together along the suture. Many of our native specie.s spend 
the day lurking beneath stones, and sally forth at night in pursuit of 
their prey, which consists of small insects, earthworms and snails. But 
a number of the more brightly coloured ground-beetles run actively 
in the sunshine. The carabid larva is an active well-armoured grub 
with the legs and cerci variable in length. Great differences in the 
general form of the body may be observed in the family. For 
example, the stout, heavy l)Ody of Carahus (fig. 6) contrasts markedly 
with the wonderful flattened abdomen and elytra of Mormolyce 
(fig. 4), a Malayan genus found beneath fallen trees, a situation for 
which its compressed shape is admirably adapted. Blind Carabidae 
form a. large proportion of cave- 
<1 welling beetles, and several 
species of great interest live 
between tide-marks along tlic 
sea.shore. 

The Cicindelidae, or tiger- 
beetles (figs. 7, 8) arc the most 
highly organized of all the 
Adephaga. The inner lobe 
(lacinia) of the first maxilla 
terminates in an .articulated 
hook, while in the second 
maxillae (labium) both inner 
and outer lobes (" ligula ” and 

“ para - glossae ”) are much _ 

reduced. The face (clypeus) is (Graved' WhirU^ 
broaxj, extending on eitlier side gig). Europe, 
in front of the insertion of the 
feelers. The beetles are elegant 
insects with long, slender legs, 
running quickly, and flying in 
the sunshine. The pronotum 
and elytra arc often adorned 
with bright colours or metallic 
lustre, and marked with stripes 
or spots. The beetles are fierce 
in nature and predaceous in 
lial)it, their sharp toothed 
mandibles being well adapted 
for the capture of small insect - victims. The larvae are more 
.specialized than those of other Adephaga, the head and prothorax 
being very largo and broad, tJie succeeding segments slender and in- 
completely chitinized. The fifth abdominal segment has a pair of 
strong dorsal hook-like processes, by means of which the larva 
supports itself in the burrow which it excavates in the earth, the 
great head blocking the entrance with the mandibles ready to seize 
bn any unwary insect that may venture within reach. 

Two or three families may be regarded as aberrant Adephaga. 



Cyrinus sulcatus 




Larvaof Cyrinus, 


Fig. 9. 
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The Paussidae are a very remarkable family of small beetles, mostly 
tropical, found only in ants’ nests, or flying by night, and apparently 
migrating from one nest to anotlier. The number of antennal 
segments varies from eleven to two. It i.s supposc'd that these 
beetles secrete a sweet substance on which the ants feed, but they 
have been seen to devour the ants' eggs and grubs. The Gyrinidae, 
or whirligig beetles (fig. <)), are a curious aquatic family with the 
feelers (fig. q, b) short and reduced as in most Paussidae. They are 
flattened oval in form, circling with gliding motion over the surface 
film of the water, and occasionally diving, when they carry down 
with them a bubble of air. The fore-legs are elongate and adapted 
for clasping, while the short and flattened intermediate and hind 
legs form very perfect oar-like propellers. The larva of Gyrinus 
(fig. Q. c) is slender with elongate legs, and the abdominal segments 
carry paired tracheal gills. 

Staphvlinoidha. — The members of this tribe may be easily 
recognized by their wing-nervuration. Close to a transverse fold 
near the base of the wing, the median nervure divides into branches 
which extend to the wing-margin ; there is a second transverse fold 
near the tip of the wing, and cross nervures are altogether wanting. 
There are four inalpighian tubes, and all five tarsal segments are 
usually recognizable. With very few exceptions, the larva in this 
group is active and campodeiform, with cerci and elongate legs as in 
the Adephaga, but the leg has only four .segments and one claw. 



Fig. io. — Silpha quadri- Fig. ii. — Necrophorus vespillo 
punctata. Europe. (Sexton Beetle). Europe. 

The .Silphidac, or carrion beetles, form one of the best-known 
families of this group. They arc rotund or elongate insects with 
conical front haunches, the elytra generally covering |fig. lo) the 
whole dorsal region of the abdomen, but sometimes leaving as many 
as four terga exposed (fig. ii). Some of these bectlc.s are brightly 
coloured, while others are dull black. They are usually found in 
carrion, and the species of Necrophorus (fig. ii) and Nccrophaga are 
valuable scavengers from their habit of burydng small vertebrate 
carcases wliich may serve as food for their larvae. At this work a 
number of individuals are associated together. The larvae that live 
underground have spiny dorsal plates, while tho.se of the Silpha 
(fig. lo) and other genera that go openly about in search of food 
resemlfle wood-lice. About looo species of Silphidae arc known. 
Allied to the Silphidae arc a number of small and obscure families, 
for which reference must be made to monographs of the order. 
Of special interest among these are the Histeridae, compact beetles 
(fig. 12) with very hard cuticle and somewhat abbreviated elytra, 
with over 2000 species, most of which live on decaying matter, and 



Fig. 12. Fig. 13. Fig. 14. 

Hister iv-maculatus Oxyporus rufus. Stenus biguttatus. 

(Mimic Beetle). Europe. Europe. Europe. 

the curious little Pselaphidae, with thrcc-scgmcntcd tarsi, elongate 
palpi, and shortened abdomen ; the latter arc u.sually found in ants’ 
nests, where they arc tended by the ants, which take a sweet fluid 
secreted among little tufts of hair on tlie beetles’ bodies ; these 
beetles, which arc carried about by the ants, sometimes devour 
their larvae. The Trichopterygidae, with their delicate narrow 
fringed wings, are the smallest of all beetles, while the Plaiypsyllidae 
consist of only a single species of curious form found on the beaver. 

The Siaphyliriidac, or rove-bcctles— a large family of nearly 
10,000 species - may be known by their very short elytra, which 
cover only two of the abdominal segments, leaving the elongate 
hind-body with .seven or eight exposed, firm terga (figs. 13, 14). 
These segments are very mobile, and as the rove-lx'etlcs run along 
they often curl the alxlomcn upwards and forwards like the tail of a 
scorpion. The Staphylinid larvae are typically c.ainpodeifonn. 
Beetles and larvae are frequently carnivorous in hahit, hunting for 
small insects under stones, or pursuing the soft-skinned grubs of 
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beetles and flics that bore in woody stems or succulent roots. Many 
Staphylinidac are constant inmates of ants’ nests. 

Max-acodkrmata. — In this tribe may be included a number of 
families distinguished by the softness of the cuticle, the presence o< 
seven or eight abdominal sterna and of four malpighian tubes, 
and the firm, well-arm- 
oured larva (fig. 15, r) 
which is often predaceous 
in hahit. The mesothor- 
acic epimera bound the 
coxal cavities of the inter- 
mediate legs. The Lym- 
rxylonidae, a small family 
of this group, character- 
ized by its slender, un- 
differentiated feelers and 
feet, is believed by 
I^ameere to comprise the 
most primitive of all living 
heetlc-s, and Sharp lays 
stress on the undeveloped Fig. 15. — Glow-worm. Lampyrisnoctu 

structure of the tribe luca. Male ; fc, female; r, larva (ven- 
gencrally. tral view). Europe. 

The Lampyridae are a 

large family, of which the glow-worm [Lampyris) and the “ soldier 
beetles” (I'elephorus) are familiar examples. The female "glow- 
worm ” (fig. 15, b), emitting the well-known light (.see above), is 
winglc.ss aiifl like a larva ; the luminosity seems to be an attraction 
to the male, whose eyes are often exceptionally well developed. 
Some male members of the family have remarkably complex feelers. 
In many genera of Lampyridae the female can fly as well as the 
male; among these arc the South European ” fireflies.” 

Trichodermata. — Several families of rather soft-skinned beetles, 
such as the Melyridae, Cleridae (fig, 16), Corynetidae, Dermestidae 
(fig. 17), and Das- 
cillidae, are included A ^ 

in this tribe. They VjRV 

may be distiii- 
guished from the 
Malacodc^rmat.a. by X JHIK 

the presence of only 
iiveor six ab<lominai f 

sterna, while six inal- J 

pighian tubes arc / 

present m some of pic. ib. — Clerus Pio.iq.—Derntestes 

the families. The rtpiflr»5(Hive Beetle), lardarius (Bacon 
beetles are hairy Europe. Beetle), 

and th(!ir larvae 




wcll-armourcd and often predaceous. Several species of Drrmestidae 
are commonly found in houses, feeding on cheeses, diiecl meat, 
skins and other such .substances. The “ bacon beetle ” (Derniesfes 
lardarius), and its hard hairy larva, are well known. According to 
Shar|), all Dermestid larvae probably feed on dried animal matters ; 
he mentions one species that can find sufficient footl in tlie horsehair 
of furniture, and another that cats the dried in.sect-skin-s hanging in 
old cobwebs. 

Sternoxia.— This is an important tribe of beetles, including 
families with four malpighian tubes and only live or six abdominal 
sterna, while in the thorax there is a backwardly directed process 
of the prosternum that fits into a mesostcrnal cavity. The larvae 
arc elongate and worm-like, with short legs but often with hard strong 
cuticle. 

The Elateridae or click beetles (fig. 18) have the prostemal process 



Fig. 18. — A. Wireworm ; B, pupa of Click Beetle ; C. adult Click 
Beetle (Agriotes lineatum). 

just mentioned, capable of movement in and out of the mesostemal 
cavity, the beetles being thus enabled to leap into the air, hence their 
popular name of " click-beetles ” or '' skip-jacks.’’ The prothorax 
is conv’ex in front, and is usually drawn out behind into a prominent 
process on either side, while the elytra are elongate and tapering. 
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Many of the tropical American Elaiendae emit light from the spots 
on the prothorax and an area beneath the base of the abdomen ; 
these arc “ fireflies ” (see above). The larvae of Elateridae are 
elongate, worm-like grubs, with narrow bodies, very firm cuticle, 
short legs, and a distinct anal proleg. They are admirably adaptetl 
for moving through the soil, where some of them live on decaying 
organic matter, while others are predaceous. Several of the clatcrid 
larvae, however, gnaw roots and are highly destructive to farm crops. 
These are the well-known " wire-worms ” {q.v.). 

The Buprestidae are distinguished from the Elateridae by the im- 
mobility of the prostemal process in the mesosternal cavity and by 
the absence of the lateral processes at the hind corners of the 

prothorax. Many 
trojiical Buprestidae 
are of large size (fig. 
19), and exhibit 
magnificent metallic 
colours; their elytra 
arc used as orna- 
ments in human 
dress. The larvae 
are remarkable for 
their small head, 
very broad thorax, 
with reduced legs, 
and narrow elongate 
abdomen. They 
feed by burrowing in 
the roots and stems 
of plants. 

Bostrychoidea. 
— This tribe is dis- 
tinguished from the 
Malaco<lerma and 
allied groups by the 
mesothoracic epi- 
mera not bounding 
the coxal cavities 
of the intermediate 
legs. The down- 
wardly directe<l 
head is covered by 
the pronotum, and 
the three terminal 

Fio. iq. -Catoxantha bicolor. Java. antennal segments 

■' form a distinct club. 

To this group belong the liastrychidae and Plinidae, well known 
(especially tlie latter family) for their ravages in old timber. The 
larvae are stout and soft-skinned, with short legs in correlation 
with their burrowing habit. The noises made by .some Plinidae 
(Anobium) tapping oh the walls of their burrows with their man- 
dibles give rise to the " death tick " that has for long alarmed the 
superstitious. 

Clavicornia. — This is a somewhat heterogeneous group, most of 
whose members are characterized by clubl>ed feelers and simple. 

unbroadened tarsal segments — usually 
five on each foot — but in some families 
and genera the males have less than the 
normal number on the feet of one pair. 
There are either four or six malpighian 
tubes. A large number of families, 
distinguislied from each other by more 
or less trivial characters, arc included 
here, and there is considerable diversity 
in the form of the larvae. The best- 
known family is the Hydrophilidae, in 
wliich the feelers are short with less 
than eleven segments and the maxillary 
palpi very long. Some members of this 
family —the large black Hydrophilus 
piceus (fig. 20), for example — arc 
specialized for an aquatic life, the body 
being convex and smooth as in the 
Dyticidac, and the intermediate and 
hind-legs fringed for swimming. When 
Hydrophilus dives it carries a supply 
of air between the elytra and the dorsal 
surface of the abdomen, while air is 

Fig. 20. — Hydrophilus entangled in the pubescence which 
piceus (Black Water beetle), extends beneath the .alxU^men on cither 
Europe, “'*^8 scooped m bubbles by the 

^ ’ terminal segments of the feelers when 

the insect rises to the surface. Many of the Hydrophilidae construct, 
for the protection of their eggs, a cocoon formed of a silky 
material derived from glands opening at the tip of the abdomen. 
That of Hydrophilus is attached to a floating leaf, .and is pro- 
vided with a hollow, tapering process, which projects above the 
surface and presumably conveys air to the enclosed eggs. Other 
Hydrophilidae carry their egg-cocoons .about with them l>ene.ath 
the abdomen. Many Hydrophilidae, unmodified for aquatic life, 


inhabit marshes. The larvae in this family are well - armoured, 
active and predaceous. Of the numerous other families of the 
Clavicornia may be mentioned the Cucujidae and Cryptophagidae, 
small beetles, examples of which may be found feeding on stored 
seeds or vegetable refuse, and the Mycetophagidae , wliich devour 
fungi. The Nitidulidae are a large family with 1600 species, 
among which members of the genus Mcligethes are often found in 
numbers feeding on blossoms, while others live under the bark of 
trees and prey on the grubs of boring beetles, 

Heteromeka. — This tribe is distinguished by the presence of the 
normal five segments in the feet of the fore and intermeduite legs, 
while only four segments are visible in the hind-foot. Considerable 
diversity is to be noticed in details of structure within this group, 
and for an enumeration of all the various families which have been 
proposed and their distinguishing characters the reader is referred 
to one of the monographs mentioned below. Some of the best- 
known members of the group belong to the Tenehrionidae, a large 



Fig. 21. — (a) Tenebrio molitor Fig, 22. — Blaps mortisaga 

(Flour Beetle). Europe. {b) (Churchyard Beetle). Europe. 

Larva, or mealworm. 

family containing oyer 10,000 species and distributed all over the 
world. The tenebrionid larva is elongate, with well-chitinizcd 
cuticle, short legs and two stumpy tail processes, the common meal- 
worm (fig. 21) being a familiar example. Several species of this 
family are found habitually in stores of flour or grain. The beetles 
have feelers with eleven segments, whereof the terminal few are 
thickened so as to form a club. The true " black-beetles ” or 
" churchyard beetles ” (Blaps) (fig. 22) belong to this family ; like 
members of several allied genera they are sooty in colour, and some- 
what resemble ground beetles (Carabi) in general appearance. 

The most interesting of the Heteromera, and perhaps of all the 
Coleoptera, are some beetles which pass through two or more larval 
forms in the course of the life-history (hypermetamorphosis). These 
belong to the families Rhipidophoridae and Meloidae. The latter are 
the oil beetles (fig. 23) or blister beetles (fig. 24), insects with rather 
soft cuticle, the elytra (often abbreviated) not fitting closely to the 
sides of the abdomen, the head constricted behind the eyes to form 



(Oil Beetle). Europe. (Blister Beetle). Europe. 


a neck, and the claws of the feet divided to the base. Several of the 
Meloidae (such as the “ Spanish fly," fig. 24) are of economic 
importance, as they contain a vesicant substance used for raising 
medicinal blisters on the human skin. The wonderful transforma- 
tions of these insects were first investigated by G. Newport in 1851, 
and have recently been more fully studied by C. V. Riley (1878) 
and J. H. E'abre. The first larv.al stage is the '* triungulin,’’ a tiny, 
active, armoured larva with long legs (each foot with three claws) 
and cercopods. In the European species of Sitaris and Meloe these 
little larvae have the instinct of clinging to any hairy object. All 
that do not happen to attach themselves to a bee of the genus 
Anthophora perish, but those that succeed in reaching the right 
host are carried to the nest, and as the bee lays an egg in the cell the 
triungulin slips off her body on to the egg, which floats on the surface 
of the honey. After eating the contents of the egg, the larva moults 
and becomes a fleshy grub with short legs and with paired spiracles 
close to the dorsal region, so that, as it floats in and devours the 
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honey, it obtains a supply of air. After a resting (pseudo-pupal) 
stage and another larval stage, the pupa is developed. In the 
American Epicauta viltata the larva is parasitic on the eggs and egg- 
cases of a locust. The triungulin searclies for the eggs, and, after a 
moult, becomes changed into a soft-skinned tapering larva. This is 
followed by a resting (pseudo-pupal) stage, and this by two successive 
larval stages like the grub of a chafer. The Ithipidophoridae are 
beetles with short elytra, the feelers pectinate in the males and serrate 
in the females. The life-history of Metoecus has been studied by 
T. Chapman, who finds that the eggs are laid in old wood, and that 
the triungulin seeks to attach itself to a social wasp, who carries it 
to her nest. There it feeds first as an interncal parasite of the wasp- 
grub. then bores its way out, moults and devours the wasp larva 
from outsitle. The wasps are said to leave the larval or pupal 
Metoecus unmolcstcfl, but they are hostile to the developed beetles, 
wiiich hasten to leave the nest as soon as possible. 

Strepsiptera.— Much difference of opinion has prevailed with 
regard to the curious, tiny, parasitic insects included in this division, 
som«^ authorities considering that they should be referred to a distinct 
order, white others would group them in the family Meloidae just 
described. While from the nature of their life-history there is no 
doubt that they have a rather close relationship to the Meloidae. 
their structure is so remarkable that it seems advisable to regard 
them as at least a distinct tribe of Coleoptera. 

They may be comprised in a single family, the Stylopidae. The j 
males are very small, free-flying insects with the prothorax, meso- ^ 
thorax and elytra greatly reducefl, the latter appearing as little, 
twisted strips, while the metathorax is relatively large, with its 
wings broad and capable of longitudinal folding. The feelers are 
branched and the jaws vestigial. The female is a segmented, worm- 
like creature, spending her whole life within the body of the bee. 
wasp or bug on which she is parasitic. One end of her body pro- 
trudes from between two of the abdominal segments of the host ; 
it has been a subject of dispute whether this protruded end is the 
head or the tail, but there can be little doubt that it is the latter. 
While thus carried about by the host-insect, the female is fertilized 
by the free-flying male, and gives birth to a number of tiny triungulin 
larvae. The chief points in the life-history of Stylops and Xenos, 
which are parasitic on certain bees (Andretia) and wasps (Pol isles). 
have been investigated by K. T. E. von Siebold (1843) and N. 
Nassonov (1892). The little triungulins escape on to the body of 
the bee or wasp ; then those that are to survive must leave their 
host for a non-parasilized insect. Clinging to her hairs they are 
carried to the nest, where they bore into the body of a bee or wasp 
larva, and after a moult become soft-skinned legless maggots. The 
growth of the parasitic larva does nOt stop the development of the 
host-larva, anu when the latter pupates and assumes the winged 
form, the stylopid, which has completed its transformation, i'. 
carried to the outer world. The presence of a Stylops causes de- 
rangement in the body of its host, and can be recognized by various 
external signs. Other genera of the family are parasitic on Hemiptera 
-bugs and frog-hoppers - but nothing is known as to the details of 
their life-history. 

Lamellicornia. — This is a very well-marked tribe of beetles, 
characterized by the peculiar elongation and flattening of three or 
more of the terminal antennal segments, so that the feeler seems to 
end in a number of leaf-like plates, or small comb-teeth (fig. 26, b, c). 
The wings are well developed for flight, and there is a tendency 
in the group, especially among the males, towards an excessive 
development of the mandibles or the presence of enormous, horn-like 
processes on the head or pronotum. There are four malpighian tubes. 
The larvae are furnished with large hcad.s, powerful mandibles and 
well-developed legs, but tlic body-segments are feebly chitinizetl, 
and tlie tail-end is swollen. They feed in wood or spend an under- 
ground life devouring roots or animal e.xcrement. 

The Lucanidae or stag beetles (figs. 1 and 25) have the terminal 
antennal segments pectinate, and so arranged that the comb-like 
part of the feeler cannot be curled up, while the elytra completely 
cover the abdomen. There are about 600 species in the family, 
the males being usually larger than the females, and remarkable 
for the size of their mandibles. In the same species, however, great 
variation occurs in the development of the mandibles, and the 
breadth of the head varies correspondingly, the smallest type of 
male being but little different in appearance from the female. The 
larvae of Lucanidae live within the wood of trees, and may take 
three or four years to attain their full growth. The Passalidae are a 
tropical family of beetles generally considered to be intermediate 
between stag-beetles and chafers, the enlarged segments of the feeler 
being capable of close approximation. 

The Scarahaeidae or chafers are an enormous family of about 
15,000 species. The platc-like segments of the feeler (fig. 26, h. r) 
can be brought close together so as to form a club-like termination ; 
usually the hinder abdominal segments are not covered by the elytra. 

In this family there is often a marked divergence between the .sexes ; 
the terminal antennal segments are larger in the male than in the 
female, and the males may carry large spinous proccs.ses on the head 
or prothorax. or both. These structures were believed by C. Darwin 
to be explicable by sexual selection. The larvae have the three pairs 
of legs well developed, and the hinder abdominal segments sw'ollen. 
Most of the Scarahaeidae are vegetable-feeders, but one section 


of the family — represented in temperate countries by the dor- 
beetles (Geotrupes) (fig. 28I and Aphodius, and in warmer regions 
by the “ .sacred " beetles of the Egyptian.s (Scarabaeus) (fig. 27), 
and allied genera -feed both in the adult and larval stages, on dung 
or decaying animal matter. The heavy grubs of Geotrupes. their 



I'lG. 25. — Cladognathus cinnamomeus, I'lo. 36. --M clnlontha fullo 

Java. (Cockchafer). S. Europe, b. 

Antenna of male; c, antenna 
of female, 

swollen tail-ends black with the contained food-material, are often 
dug up in numbers in well-manured fields. The habits of Scarabaeus 
have been described in detail by J. H. Fabre. The female l>eetle in 
spring-time collects dung, which she forms into a ball by continuous 
rolling, sometimes a.ssisted by a companion. This ball is buried in a 
suitable place, and serves the insect as a store of food. During 
summer the insects rest in their underground retreats, then in autumn 



Fro. 27. —Scarabaeus Fig. 28. — Geotrupes Black- 

Aegyptiorum. .\frica. burnei. N. America. 

they reappear to bury another supply of dung, w-hich serves as food 
for the larvae. Fabre states that the mother-insect carefully 
arranges the food-supply so that the most nutritious and easily 
digested portion is nearest the egg, to form the first meal of the 
young larva. In some species of Copris it is stated that the female 



Fig. 29. — Pkaneus Iniperalor. Fig. yK Cetonia Baxii. 

S. America. \V. Africii. 

lays only two or three eggs at a time, watching the offspring grow to 
maturity, and then rearing another brootl. 

Among the vegetable-feeding chafers we usually find that while 
the perfect insect devours leaves, the larva lives underground and 
feeds on roots. Such are the habits of the cockchafer {Melolontha 
vulgaris) and other species that often cause great injury to farm and 
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garden crops (see Chafer). Many of these insects, such as the species 
of Phanaeus (tig. 29) and Cetonia (fig. 30). are adorned with metallic 
or other brilliant colouts. The African “ goliath-lxjetles ” (tig. 31) 
and the American “ elephant-beetle.s ” [Dynastes) arc the largest of 
all insects. 

Anciustopoda. -The families of beetles included by Kolbc in this 
group are distinguished by the po.sscssion of six malpighian tubes, 
and a great reduction in one or two of the tarsal segments, so that 
there seem to be only four or three segments in each foot ; hence the 
names Tetramera and Trimera formerly applied to them. The larvae 
have soft-skinned bodies sometimes protected by rows of spiny 
tubercles, the legs being fairly developed in some families and greatly 


segments to the foot, but there are really five, the fourth being 
greatly reduced. 'I'he mandibles are strong, adapted for biting the 
vegetable substances on which these beetles feed, and the palps of 
the second maxillae have three segments. Most of the Chrysomelidne 
are met:illic in colour and convex in form ; in some the heaxd is 
concealed beneath tlie prothorax, and the so-called “ tortoise ” 
beetles (Cassidinae) have the elytra raised into a prominent median 
ridge. The most active form of larva found in this family resembles 
in shape that of a ladybird, tapering towards the tail end, and 
having the trunk segments protected by small firm sclerites. Such 
larvae, and also many with soft cuticle and swollen abdomen — 
those of the notorious “ Colorado beetle,” for example — feed openly 



Fig. 31 . — Goliathiis giganteus (Goliath Beetle). 


Fig. 34 . — Sagra cyanea. Fig. 35. Eumorphns iv- 
W. Africa. guhatus. Sumatra. 


IG. 36 . — Lophonocerus barbicomis. S. America. 


reduced or absent in others. As might be expected, degeneration in 
larval structure is correlated with a concealed habit of life. 

The Coccinellidae, or ladybirds (fig. 32), are a large family of 
beetles, well known by their rounded convex bodies, usually .shining 
and hairless. They have eleven segments to the feeler, which is 
clubbed at the tip, and apparently three segments only in each foot. 
Ladybirds are often brightly marked with spots and dashes, their 
coloration being commonly regarded as an advertisement of in- 
edibility. The larvae have a somewhat swollen abdomen, which is 
protected by bristle-bearing tubercles. I.ike the perfect insects, 
they arc predaceous, feeding on plant-lice {Aphidae) and .scale insects 
(Coccidae). Their rdle in nature is therefore beneficial to the culti- 
vator. The Endomychidae (fi)ip 33), an allied family, are mostly 
fimgAis-eaters. In the Erotylidae and a few other small related 
families the feet are evidently four-segmented. 

The Chrysomelidae, or leaf-beetles (figs. 34, 35), are a very large 
family, with ” tetramerous ” tarsi ; there seem to be only four 


on foliage. Others, with soft, white, cylindrical bodies, which recall 
the caterpillars of moths, burrow in the leaves or stems oi plants. 
The larvae of the tortoise-beetles have the curious habit 0/ forming 
an umbrella-like shield ovxt of their own excrement, held in position 
by the upturned tail-process. The larvae of the beautiful, elongate, 
metallic Donaciae live in the roots and stems of aquatic plants, 
obtaining thence both food and air. The larva pierces the vessels 
of the plant with sharp processes at the hinder end of its body. 
In this way it is believed that the sub-aqueous cocoon in which the 
pupal .stage is passed becomes filled with air. 

The Cerambycidae, or longhorn beetles, arc recognizable by their 
slender, elongate feelers, which arc never clubbetl and rarely serrate. 
The foot has apparently four segments, as in the Chrysomelidae. 
The beetles are usually elongate and elegant in form, often adorned 
with bright bands of colour, and some of the tropical species attain 
a very large size (figs. 36, 37). The feelers are usually longer in the 
male than in the female, exceeding in some ca.ses by many times the 
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length of the body. The larvae have soft, fleshy bodies, with the 
head and prothorax large and broad, and the legs very much reduced. 
They live and feed in the wood of trees. Consequently, beetles of 
this family are most abundant in forest regions, and reach their 
highest development in the dense virgin forests of tropical cocntiies, 
South America being particularly ricli in peculiar genera. 



aufocincta. West Africa. 

Th« Brtichidae, or scied-bcctlcs, agree with the two preceding 
families iu tarsal structure ; the head is largely hidden by the 
pronotum, and the elytra arc short enough to leave the end of the 
abdomen exposed (fig. 38). The development of the pea and bean- 
beetles has been carefully studied by C. V. Riley, who finds that the 
young larva, hatched from the egg laid on the pod, has three pair.s 
of legs, and that these are lost after the n\oult that occurs when the 
grub has bored its way into the seed. In Great Britain the beetle, 
after completing its development, winters in the seed, waiting to 
emerge and lay its eggs on the blossom in the ensuing spring. 



Fig, 38. — Bruchus piei 
(I'ca Beetle), iiurope. 


1 ^ 

Fig. 39. — Platyrrhinus 
latirostris. Kurope. 


Rhynchophora. — The Rhynchophna are a group of beetles easily 
recognized by the elongation of the head into a beak or snout, which 
carries the feelers at its sides and the jaws at its tip. The third tarsaj 
segment is broad mid bi-lobod, and the fourth is so small that the 
feet seem to be only four-segmented. There are six malpighian 
tubes. The ventral sclerite of the head-skeleton (gula), well developed 
in most families of beetles, is absent among the Rhynchophora. while 
the palps of the maxillae arc much reduced. The larvae have soft, 
white bodies and, with very few exceptions, no legs. 



. .a. 40. — Bren- Fig. 41. — Otiorrhyn- Fic,. 42. -Lixus ptna- 

thus ancfiorago. chus iigustici. Europe. Ptccticus. Europe. 
TropicaJ Countries. 

Of tlie four families included in this group, i\\c A nthribidae (fig. 39) 
have jointed, flexible palps, feelers— often of excessive length— 
with a. short basal segment, and the three terminal segments forming 


a club, and, in .some genera, larvae with legs. There are nearly hoop 
known species, most of which live id tropical countries. The 
Brenthidae are a remarkable family almost confined to the tropics ; 
they are elongate and narrow in form (fig. 40), with a straight, 
cylindrical snout which in some male beetles of the family is longer 
than the rest of the body. 

The CurciUionidae. or weevils {q.v ), con^rising 23,000 species, 
are by far the largest family of the grouji. The maxillary palp.s are 
short and rigid, and there is no distinct 
labram, while the feelers arc usually of 
an “ el^wcd ” form, the basal segment 
being very elongate (figs. 41, 42). They 
are vegetable feeders, both in tlie perfect 
.and larval stages, and are often highly 
injurious. The female uses her snout 
as a boring instrument to prepare a 
suitable place for egg-laying. The larvae 
(fig. 3) of some weevils live in seeds ; 
others devour roots, while the parent- 
beetles cat leaves ; others, again, are 
found in wood or under bark. The Scolytidcie, or bark-beetles, are 
a family of .some 1500 species, closely allied to the Curcnlionidae, 
differing only in the feeble development of the snout. They have 
clubbed feelers, and their cylindrical bodies (fig. 43) arc well adapted 
for their burrowing habits undcu the batk of trees. Usually the 
mother-beetle makes a fairly straight tunnel along which, at short 
intervals, she lays her eggs. The grubs, when hatched, start gallerkss 
nearly at right angles to tliis, and when fully grown form oval cells 
in which they pupate ; from these the young beetles emerge by 
milking circular holes directly outward through tlie bark. 

Bibi.K)GRai>hy. — In addition to what may be found in numerous 
important works on the Hexapoda (q.v.) as a whole, such as J. O. 
Westwoo<l’.s Modern Classification of Insects, vol. i. (London, 1S38) ; 
J. H. Fabre’s Souvenirs Entotnologiques (Paris, 1879-1891) ; D. 
Sharp’s contribution to the Cambridge Natural History (vol. vi., 
London, 1899) I and L. C. Miall’s Aquatic Insects (Ivondon, 1895), 
the qiecial literature of the Cokoptera is enormous. Classical 
anatomical memoirs are those of L. Dufour {Ann. Sci. Nat. .ii„ iii,, 
iv., vi., viii., xiv., 1834-1828); Ib. (ser. 2, Zool.) i., 1834; and 
H. E. Strauss-Diirkheim, A natomie cotnparie des animaux drticul^s 
(Paris, 1 8^8). 

The wiDg,s of Cokoptera (including the elytra) are descrilicd and 
discussed by F. Meinert {F.ntom. Tifdsh. \ ., 1880) ; C, iloifbauer 
{Zeit. f. wissen. Zool. liv., 1892) ; J. H. Comstock and J. G. Needham 
{Amer. Nal. xxxii., 1898); and W. 1.. Tower {Zool. Ja'hrb. Anal. 
-xvii., i<»03). The mor^ihology of the abdomen, ovipositor and genital 
armature is dealt with by K. W. V’erhoeff [Ent. Nachtr. xx., 1894, 
and rr A. /. Affl/urg. Ixi., l.xii., 1895-1896); and B. WandolKxk {Zool. 
Jahrh. Anal, xxii., 1905). 

Luminous organs arc described by H. von Wielowiejski (Zeits. /. 
wissen. Zool. xxxvii, 1882); C. Heinemann {Arch. /. mihr. Anat. 
xxvii,, 1886); and R. Dubois (Bull. soc. goal, France, i88f)); and 
stridulating organs by C. J. Caban (Trans. Entom. Soc., 1900). See 
also C. Darwin’s Descent of Man and Selection in Relation to Sex 
(London, 1871). 

Many larvae of Cokoptera are described and beautifully figured by 
J. C. Schiodte {Naturh. Tidsskr, i.-xiii., 1861-1872). Hyper- 
metamoi'phoais in the Meloidae is described by G. Newport (Trans. 
J inn. Soc. xx.. xxi., 1851-1853) ; C. V. Riley (Rep. U.S. Entom. 
Comm, i., 1878); J. H. Fabre (Ann. Sri. .Vd/. (4), i.x., xix.. 1848- 
1853); H. Beauregard (Les Insectes visicants, Paris, 1890) ; and 
A. Chabaud (Ann. Soc. Ent. France, lx., 1891); in the Bruchidae 
by Riley (Insect Life, iv., v., 1892-1893; and in the Strepsipiera 
(Stylopidae) by K. T. E. von Siebold (Arch. f. Naturg. ix., 1843) ; 
N. Nassonov (Bull. Utriv. Narsovie, 1892); and C. T. Brues (Zool. 
Jakrb. Anat. xiii., 1903). 

For various schemes of classification of the Coleoptera see E. L. 
Geoffrey (Insectes qtti se trouvent aux emnrons de Paris, i^aris, 17O2) ; 
.K. G. Olivier (Colioptcres, Paris, 1789-1808); W. S. MacLcay 
(Annulosa Javanica, London, 1825); tlie general works of Westwood 
and Sharp, mentioned aliove ; M. Uemmingcr and B. dc Harold 
(CatalogHs Coleopierorvm, 12 vols., Munich, 1868-1872) ; T. 
Lacordaire and F. Chapuis (Genera des Cokoptires, 10 vols., Paris, 
1854-1874) ; J. L. Leconte and G. H. Horn (Classification of Coleop- 
tera of N. America, Washington, Smithsonian Inst., 1883) ; L. 
Ganglbauer (Die Kdfer von Mitleieuropa, Vienna, 1802, <S:c.) ; A. 
Lamecre (Ann. Soc. Ent. Beig. xliv., xivii., 1900-1903); and H. J, 
Kolbe (Arch. f. Naturg. Ixvii.. 1901). 

For the British species, W. W. Fowler (Coleoptera of the British 
Islands,^ vols., Lonaon, 1887-1891) is the .standard work; and W. F. 
Johnson and J. N. HallnTt’s “ Beetles of Ireland ” (Proc. R. Irish 
Acad., 3, vL, 1902) is valuable faunistically. Among the lai^e 
number of systematic writers on the order gtaierally, or on specif 
families, may be mentioned D. Sharp, T. V, Wollaston, H. W. Bates, 
G. C. Champion. E. Reitter, G. C. Crotch, H. S. Gorham. M. Jacoby, 
L. Fairmaire and C. O. Waterhouse. (G. H. C.) 

COLEPEPER, JOHN COLEPEPER (or Culffppfr), ist 
Baron (d. 1660), English poliliVian, was the only son of Sir 
John Colepeper of Wigsell, Sussex. He began his career in 



Fig. 43. — Scolytus wmj 
(Bark Beetle). Europe. 
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military service abroad, and came first into public notice at 
home through his knowledge of country affaiis, being summoned 
often before the council board to give evidence on such matters 
He was knighted, and was elected member for Kent in the Long 
Parliament, when he took the popular side, speaking against 
monopolies on the 9th of November 1640, being entrusted with 
the impeachment of Sir Robert Berkeley on the 12th of February 
1641, supporting Strafford’s attainder, and being appointed to 
the committee of defence on the 12th of August 1641 He 
separated, however, from the popular party on the Church 
question, owing to political rather than religious objections, 
fearing the effect of the revolutionary changes which were now 
contemplated He opposed the London petition for the abolition 
of episcopacy, the project of religious union with the Scots, and 
the Root and Branch Bill, and on the ist of September he 
moved a resolution m defence of the prayer-book In the 
following session he opposed the militia bill and the Grand 
Remonstrance, and finally on the 2nd of January 1642 he 
joined the king’s party, taking office as chancellor of the ex- 
chequer He highly disapproved of the attempt upon the live 
members, which was made without his knowledge, but advised 
the enterprise against Hull On the 25th of August 1642 he 
appeared at the bar of the House of ( ommons to deliver the 
king s final proposals for peace, and was afterwards present at 
Ldgehill, where he took part in Prince Rupert s charge and 
oppijsed the retreat of the king’s forces from the battlefield 
In December he was made by Charles master of the rolls He 
was a leading member of the Oxford Parliament, and was said, 
in opposition to the general opinion, to have counselled consider- 
able concessions to secure peace His influence in military 
affairs caused him to be much disliked by Prince Rupert and 
the armv, and the general animosity against him was increased 
by his advancement to the peerage on the 21st of October 16 14 
by the title of Baron Colepeper of Thoresway in I incolnshire 
H( was despatched with Hyde m charge of the prince of Wales 
to the West in March 1645, and on the 2nd of March 1646, after 
Charles’s final defeat, embarked with the prince for Scilly, and 
thence to France He strongly advocated the gaining over 
of the Scots by religious concessions, a policy supported by the 
queen and Mazarin, but opposed by Hyde and other leading 
royalists, and constantly urged this course upon the king, at the 
same time deprecating any yielding on the subject of the militia 
He promoted the mission of Sir John Berkeley in 1647 secure 
an understanding between Charles and the anny In 1648 he 
accompanied the prince in his unsuccessful naval expedition, 
and returned with him to the Hague, where violent altercations 
broke out among the royalist leaders, Colepeoer going so far, on 
one occasion m the council, as to challenge Prince Rupert, and 
being himself severely assaulted m the streets by Sir Robert 
Walsh He contmuecl after the execution of the king to press 
the acceptance on Charles II of the Scottish proposals He was 
sent to Russia in 1650, where he obtained a loan of 20,000 
roubles from the tsar, and, soon after his return, to Holland, to 
procure military assistance By the treaty, agreed to between 
Cromwell and Mazarin, of August 1^54, Colepeper was obliged 
to leave France, and he appears henceforth to have resided in 
Flanders He accompanied Charles II to the south of Prance 
in September 1659, at the time of the treaty of the Pyrenees 
At the Restoration he returned to England, but only survived 
i few weeks, dying on the iith of June 1660 
Several contemporarv writers agree in testifying to Colepeper’s 
great debating powers and to his resources as an adviser, but 
complain of his want of stability and of his uncertain temper 
Clarendon, with whom he was often on ill terms, speaks generally 
in his praise, and repels the charge of corruption levelled against 
him That he was gifted with considerable political foresight 
is shown by a remarkable letter written on the 20th of September 
1658 on the death of Cromwell, in which he foretells with 
uncommon sagacity the future developments in the political 
situation, advises the rovahsts to remain inactive till the right 
moment and profit by the division of their opponents, and 
distinguishes Monck as the one person willing and capable of 


effecting the Restoration {Clarendon State Papers, 111 412) 
Colepeper was twice married, (i) to Philippa, daughter of Sir 
John Snclling, by whom he had one son, who died young, and 
a daughter, and (2) to Judith, daughter of Sir J Colepeper 
of Hollinglxiurn, Kent, by whom he had seven children Of 
these Thomas (d 1719, gov^ernor of Virginia 1680-1683) was 
the successor in the title, which became extinct on the death 
of his younger brother Cheney in 1725 (P t \) 

COLERAINE, a seaport and market town of Co Londonderry, 
Ireland, in the north parliamentary division, on the Bann, 4 m 
from Its mouth, and 61 i m N VV by N from Dublin bv the 
Northern Counties (Midland) railway Pop of urban district 
(1901) 6958 The town stands upon both sides of the rivet, 
which IS crossed by a handsome stone bridge, connecting the 
town and its suburb. Waterside or Killowen The principal 
part IS on tfie east bank, and consists of a central square called 
the Diamond, and several diverging streets Amon^ institutions 
may be mentioned the public schools foundeel in 1613 and 
maintained bv the Honourable Irish Society, and the Academical 
Institution, maintained by the Irish Society and the London 
( lothworkers’ Companv The linen trade has long been 
extensively carried on in the town, from which, indtcel, a fine 
description of cloth is known as “ Coleraines ” Whisky-distilling, 
pork-curing, and the salmon and eel fisheries are prosecuted 
Ihe mouth of the river was formerly obstiuctcd bv a bar, but 
piers were constructed, and the harbours greatly improved by 
grants from the Irish Socictv of I ondon and from a loan under 
the River Bann Navigation Act 1879 Coleraine ceased to 
return one member to the Imperial parliament in 1885 , having 
previously returned two to tlie Irish pirliament until the Union 
It was incorporated by James I It owed its importance mainly 
to the Irish Society, which was incorporated as the Company 
for the New Plantation of list r in 1613 I hough fortified only 
by an earthen wall, it managed to hold out against the rebels 
in 1641 I here are no remains of a former priory, monastery 
and castle A rath or encampment of Urge si/e occupies Mount 
Sandel, i m south-east 

COLERIDGE, HARTLEY (t7(/)-iS49), hnglish man of letters, 
eldest son of the poet Samuel 1 i\ lor Coleridge, was born on tin 
i()th of September 1796, mar Bristol His early years were 
passed under Southey’s care at (jH ta Hall, Keswick, and he Wcus 
educated by the Rev John Dawes at Ambleside In 181:; he 
went to Oxford, as scholar of Merton College His university 
career, however, was very unfortunate He had inherited the 
weakness of purpose, as well as the splendid conversational 
powers, of his father, and lapsed into habits of mtemperanet 
He was successful in gaining an Oriel fellowship but at the 
(lose of the probationarv y car (1820) was judged to have forfeited 
It Ihc authorities could not bi. prevailed upon to reverse 
their decision , but they awarded to him a free gift of ^^300 
Hartley Coleridge then spent two years in London, where he 
wrote short poems for the London Magazine His next step was 
to become a partner in a school at Ambleside, but this s( hemt 
failed In 1830 a Leeds publisher, Mr I F Bingley, made a 
contract with him to wi ite biographies of \ orkshire and Lanca- 
shire worthies Ihese were afterwards republished under the 
title of Biographta Borealis (1833) and Worthies of Yorkshire 
and Lancashire (1836) Bingley also printed a volume of his 
poems in 1833, and Coleridge lived m his house until the contract 
came to an end through the bankruptcy of the publisher From 
this time, except for two short periods in 1837 and 1838 when 
he acted as master at Sedbergh grammar school, he lived quietly 
at Grasmere and (1840-1849) Rydal, spending his time m 
study and wanderings about the countryside His figure was as 
familiar as Wordsworth’s, and his gentleness and simplicity of 
manner won for him the friendship of the country-people In 
1839 appeared his edition of Massinger and lord, with bio- 
graphies of both dramatists The closing decade of Coleridge’s 
life was wasted m what he himself calls “ the woeful impotence 
of weak resolve ” He died on the 6th of January 1849 The 
prose style of Hartley Coleridge is marked by much finish and 
Mvacity, but his literary reputation must chiefly rest on the 



COLERIDGE, LORD 


sanity of his criticisms, pnd above all on his Prometheus, an 
unfinished lync drama, and on his sonnets As a sonneteer he 
achieved real excellence, the form being exactly suited to his 
sensitive genius Essays and Marginalia, and Poems, with a 
memoir by his brother Derwent, appeared m 181^1 
COLERIDGE, JOHN DUKE COLERIDGE, i:,t Bakon (1820- 
1894), lord chief justice of England, was the eldest son of bir 
John Taylor Coleridge He was born at Heath’s Court, Ottery 
St Mary, on the 3rd of December 1820 He was educated at 
Eton and Balhol College, Oxford, of which he was a scholar 
He was called to the bar in 1846, and went the western circuit, 
rising steadily, through more than twenty years of hard work, 
till m i86i? he was returned as member for Exeter in the Liberal 
interest Ihe impression which he made on the heads of his 
party was so favourable that they determined, early m the 
session of 1867, to put him forward as the protagonist of their 
attack on the Conservative government But that move 
seemed to many of their staunchest adherents unwise, and it 
was frustrated by the active opposition of a section, including 
Hastings Russell (later ninth duke of Bedford), his brother 
Arthur, member for Tavistock, Alexander Mitchell of Stow, 
A W Kinglakc and Hcmry Seymour They met to deliberate 
m the tei-room of the House, and were afterwards sometimes 
confounded with the tea-room party, which was of subsequent 
formation and under the guidance of a different group The 
protest was sufficient to prevent the contemplated attack being 
made, but the Liberals returned to power in good time with a 
large majority behind them in 1868 Coleridge was made, first 
solicitor-, and then attorney-general 
As early as 1863 a small body of Oxford men in parliament 
had opened fire against the legislation which kept their univ ersity 
bound by ecclesiastical swaddling clothes They had nude a 
good deal of progress in converting the House of (ommons to 
their views before the general election of 18O5 That election 
having brought Coleridge into parliament, he was hailed as a 
most valuable ally, whose great university distinction, brilliant 
success as an orator at the bar, and hereditary connexion with 
the High Church party, entitled him to t ike the lead in a move- 
ment which, although gathering strength, was yet very far 
from having achieved complete success The clcncally-mindc d 
section of the Conservative party could not but listen to the son 
of Sir John Coleridge, the godson of Keble, and the grand- 
nephew of the man v\ ho had bcc n an indirect cause of the Anglican 
revival of 1833, — for John Stuart Mill was right when he said 
that the poet Coleridge and the philosopher Bentham were, | 
so far as England was concerned, the leaders of the two chief 
movements of their times “ it was they who taught the teachers, 
and who were the two great seminal minds ” 

Walking up one evening from the House of Commons to dine 
at the Athenaeum with Henry Bruce (afterwards Lord Aberdarc ) 
and another friend, Coleridge said “ There is a trial coming 
on which will be one of the most remarkable causes celehres 
that has ever been heard of ’ Ihis was the lichbornc case, 
which led to proceedings in the criminal courts rising almost to 
the dignity of a political event Ihe lichborne trial was the 
most conspicuous feature of Coleridge s later years at the bar, 
and tasked his powers as an advocate to the uttermost, though 
he was assisted by the splendid abilities and industry of Charles 
(afterwards Lord) Bowen In November 1873 Coleridge suc- 
ceeded Sir W Bovill as chief justice of the common pUas, and 
was immediately afterwards raised to the peerage as Baron 
Coleridge of Ottery bt Maiy In 1880 he was made lord chief 
justice of England on the devth of Sir Alexander Cockbum 
In jury cases his quukness m apprehending facts and his 
lucidity in arranging them were very remarkable mdeed He 
was not one of the most learned of lawyers, but he was a great 
deal more learned than many people believed him to be, and as 
an ecclesiastical lawyer had perhaps few or no superiors His 
fault — a natural fault m one who had been so successful as an 
advocate — was that of being too apt to take one side He 
allowed, also, certain political or personal prepossessions to colour 
the tone of his remarks from the bench A game-preservnng 
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landlord had not to thank the gods when his case, however 
buttressed bv generally anepted claims, came before Cok-idge 
Towards the end of his life his health faikd, and he became 
somewhat indolent On the whole, he was not so strong a man 
in his judicial capacity as Campbell or tockburn , but it must 
be admitted that his scholarship, his refinement, his power of 
oratory, and his character raised the tone of the bendi while hr 
sat upon It, and that if it has been adorned by greater judicial 
abilities. It has hardly ev’^er known a greater combination of 
varied merits It is curious to observe that of all judges the 
man whom he put highest was one very unlike himself, the 
great master of the rolls, Sir William Grant Coleridge died in 
harness on the 14th of June 1804 

Coleridge’s work, first as a barrister, and then as a judge 
prevented his publishing as much as he otherwise would have 
done, but his addresses and papers would, if collected, fill a 
substantial volume and do much honour to his memory^ One 
of the best, and one most eminent Iv characteristic of the man 
was his inaugural address to the Philosophical Institution at 
Edinburgh in 1870 , another was a paper on Wordsworth (1873) 
He was an exceptionally good letter-writer Of travel he had 
very little experunee He had hareily been to Pans, once, 
quite near the end of his career, he spent a few days in Holhnd 
and came hick a willing slave to the genius of Rembrandt , but 
his longest absence from Tngland was a visit, which had some- 
thing of a rejiresent itiv c legd char le ter, to the Lnited States 
It IS strange that a man so steeped m Cireek and Roman poctrv , 
so deeply interested in the past, present and future of Christi- 
anity, never saw Rome, or Athens, or the Holy Land A sub- 
sidiary cause, no doubt, was the fatal custom of neglecting 
modem languages at English schools He felt himself at a 
disadvantage when he passed bevond English-speaking lands, 
and cordi illy disliked the situation No notice of Coleridge 
should omit to make mention of his extraordinary store of 
anecdotes, which were nearlv always eonneeted with Eton, 
Oxford, the bir >r the bench His exquisite voice, considerable 
power of mimierv, and jxrfect metliod of narration added 
greatly to the charm He once told, at the table of Dr Jowitt 
master of Balhol, anecdotes through the whole of dinner on 
Saturday evening, through the whole of breakfast, lunch and 
dinner the next day, through the whole journey on Monday 
morning from Oxford to Paddington, w ithout ev i r once repeating 
himself He was frecpiently to be seen at the Athenaeum, was 
a member both of Grillion s and The ( lub, as well as of the 
I I itcrary Society, of which he was president, and whose meetings 
he very rarely missed Bishop Copleston is said to have div ide d 
the human race into three classes, — men, women and Coleridges 
If he did so, he meant, no doubt, to imply that the family of 
whom the poet of Chri<itahel was the chief example regarded 
themselves as a class to themselves, the objects of a special 
dispensation John Duke Coleridge was sarcastic and critical, 
and at times ov er-sensitiv'e But his strongest chaiacteristics 
were love of liberty and justice By birth and connexions a 
Conservative, he was a Lilxral by conviction, and loyal to his 
p irty and its gre it leader, Mr Ciladstone 

Coleridge had three sons and a daughter by his first wife 
Jane Portescue, daughter of the Rev George Sevmour of 
Freshwater She was an artist of real genius, and her portrut 
of Cardinal Newmin was considered much better than the one 
by Millais She died in February 1878 , a short notice of her 
bv Dean Church of St Paul’s was published m the Guardian, 
and w xs reprinted m her husband s privately printed collection 
of poems Coleridge rein lined for some yeirs a widower, but 
married in 1885 \my Augusta Jackson I iw ford, who survived 
him He was succeeded in the peerage by his eldest son, Bernard 
John Seymour (b i8si), who went to the bar and became i K C 
in 1892 In 1907 he was appointed a judge of the Supreme 
Court The two other sons were Stephen (b 18^4), a barrister 
secretary' to the Anti-Viviscction Society, and (jilbert James 
Duke (b i8<59) 

His Li/f and Lonespondcme, edited by E H Colend^e, was 
published m 1904 see further E Manson Tiuthiets of out Law 
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COLERrDGE, SIR JOHN TAYLOR (1790-1876), English 
judge, the second son of Captain James Coleridge and nephew 
of the poet S T Coleridge, was born at Tiverton, Devon, and 
was educated at Corpus Chnsti College, Oxford, where he had 
a brilliant career He graduated in i8t 2 and was soon after 
made a fellow of Exeter , m i8io he was called to the bar at the 
Middle Tempte and practised for some years on the western 
circuit In 1824, on Gifford's retirement, he assumed the 
editorship of the Quarterly Revieiv, resigning it a year afterwards 
irt favour of I ockhart In 1825 he published his excellent 
edition of Blackstone's Commeniartes, and in 1832 he was made 
a serjeant-at-law and recorder of Exeter In 1835 he was 
appointed one of the judges of the king’s bench In 1852 his 
university Created him a D C L , and in 1858 he resigned his 
judgeship, and was made a member of the privy council In 
1869, although m extreme old age, he produced his pleasant 
Memotr of the Rev John Keble, whose friend he had been since 
their college days, a third edition of which was issued within 
a year He died on the i ith of February 1876 at Ottcry St Mary, 
Devon, leaving two sons and a daughter , the eldest son, John 
Duke, ist Baron Coleridge (q v ), became lord chief justice of 
England j the second son, Henry James (1822-1893), left the 
Anglican for the Roman Catholic church m 1852, and became 
well known as a Jesuit divine, editor of The Month, and author 
of numerous theological works Sir John Taylor ( oleridge’s 
brothers, James Duke and Henry Nelson (husband of Sara 
Coleridge), are referred to in other articles , his brother Francis 
George was the father of Arthur Duke Coleridge (b 1830), cltrk 
of assizes on the midland circuit ind author of h ton m the Forties, 
whose daughter Mary E Coleridge (1861-1907) became a 
well-known writer of fiction 

COLERIDGE, SAMUEL TAYLOR (1772-1834), English poet 
and philosopher, wis born on the 2rst of October 1772, at his 
father’s vicarage of Ottery St Mary’s, Devonshire His father, 
the Rev John Coleridge (1719-1781), was a man of some mark 
He was known for his great scholarship, simplicity of character, 
and affectionate interest m the pupils of the grammar school, 
of which he was appointed master a few months before becoming 
vicar of the pansh (1760), reigning m both capacities till his 
death He had marned twice The poet was the youngest 
child of his second wife, Anne Bowdon (d 1809), a woman of 
great good sense, and anxiously ambitious for the success of 
her sons On the death of his father, a presentation to Christ’s 
Hospital was procured for Coleridge by the judge. Sir Francis 
Buller, an old pupil of his father’s He had already begun to 
^ive evidence of a powerful imagination, and he has described 
m a letter to hiS valued friend, Tom Poole, the pernicious effet t 
which the admiration of an uncle and his circle of friends had 
upon him at this period For eight years he continued at Christ’s 
Hospital Of these school-davs Charles Lamb has given delight- 
ful glimpses in the Essays of Fha The headmister, Bowycr 
(as he Was called, though his name was Boyer), was a severe 
disciplinarian, but respected by his pupils Middleton, after* 
wards known as a Greek scholar, and bishop of Calcutta, reported 
Coleridge to Bowycr is a boy who read Virgil for amusement, 
and from that time Bowyer began to notice him and encouraged 
his reading Some compositions in English poetry, written at 
sixteen, and not without a touch of genius, give evidence of the 
influence which Bowles, whose poems were then m vogue, had 
ovtr his mind at this time Before he left school his constitu- 
tional delicacy of frame, increased by swimming the New River 
m his clothes, began to give him serious discomfort 

In February 1791 he was entered at Jesus College, Cambridge 
A school-fcllovv who followed him to the university has described 
in glowing terms evenings in his rooms, "when Aeschylus, and 
Plato, ind 1 hucydides were pushed aside, with a pile of lexicons 
and the lik( , to discuss the pamphlets of the day. Ever and 
anon a pamphlet issued from the pen of Burke There tvas t 0 
need of having the bonk before us Coleridge had read it in 
the morning, and in the evening he Would repeat whole pages 


verbatim ” William Frend, a fellow of Jesus, acaised ot sedition 
and Umtananism, was at this time tried and expelled from 
Cambridge Coleridge had imbibed his sentiments, and joined 
the ranks of his partisans He grew discontented with university 
life, and in 1793, pressed by debt, went to London Perhaps 
he was also influenced by his passion for Mary Evans, the sister 
of one of his school-fellows A poem m the Morning Chrmtcle 
brought him a guinea, and when that was spent he enlisted m 
the 15th Dragoons under the name of Silas Tomkyn Comber- 
bache One of the officers of the dragoon regiment, finding a 
Latin sentence inscribed on a wall, discovered the condition of 
the very awkward recruit Shortly afterwards an old school- 
fellow (Ct L Tuckett) heard of his whereabouts, and by the 
intervention of his brother, C aptam J ames Coleridge his discharge 
was procured He returned for a short time to Cambridge, twt 
quitted the university Without A degree m 1794 In the same 
year he visited Oxford, and after a short tour in Wales went to 
Bristol, where he met Southey The French Revolution had 
stirred the mind of Southey to its depths. Coleridge received 
with rapture his new friend’s scheme of Pantisooraey On the 
banks of the Susquthanna was to be founded a brotherly com- 
munity, where selfishness was to be extinguished, and the 
virtues were to reign supreme No funds were forthcoming, 
and m 1791;, to the chagrin of Colendge, the scheme Was dropped 
In 1794 The Fall of Robespierre, of which Coleridge Wrote the 
first act and Southey the other two, appeared At Bristol 
Colendge formed the acquaintance of Joseph Cottle, tlu book- 
seller, who offered him thirty guineas for a volume of poems 
In October of 1795 Colendge married Sirah kneker, and took 
up his residence at Clevedon on the Bristol Channel A few 
weeks afterwards Southey married a sister of Mrs Colendge, and 
on the same day quitted k ngland for Portugal 
Colendge began to Icctuie in Bristol on politics and religion 
He embodied the first two Icrtnres in his first prose publication, 
Conctones ad Populum (170^) The book contained mudi 
invectu e against Pitt, and in after life Coleridge declared that, 
with this exception, and a few pages involving philosophical 
tenets which he afterwards njeeted, there was little or nothing 
he desired to retract The first volume of Poems was published 
by Cottle early in 1796 Colendge projected a penodual called 
The Watchman, and in 1796 undertook a journey, well described 
in the Biographta Literarta, to enlist subscribers 1 he Watchman 
had a brief life of two months, but at this time Colcridgi began 
to think of becoming a Unitan m preacher, and abandoning 
literature for ever Hazlitt has recorded his very favourable 
impression of a remarkable sermon delivered at Shrewsbury , 
but there are other accounts of Colendge s preaching not so 
enthusiastic In the summer of 1795 time 

the brother poet with whose name his own will be for ever 
associated Wordsworth and his sister had established them- 
selves at Racedown in the Dorsetshire hills, and here Colendge 
visited them m 1797 There are few things in literary history 
more remarkable than this friendship The gifted Dorothy 
Wordsworth described Coleridge as " thin and pale, the lower 
part of the face not good, wide mouth, thick lips, not very good 
teeth, longish, loose, h ilf-curlmg, rough, black hair,” — but aB 
was forgotten in the magic charm of his utterance Wordsworth, 
who declared, "The only wonderful man I ever knew was 
Colendge,” seems at once to have desired to see more of his new 
fnend He and his sister removed in July 1797 to Alfoxden, 
near Nether Stowey, to be m Coleridge’s neighbourhood, and 
m the most delightful and unrestrained intercourse the friends 
spent many happy days It was the delight of each one to 
communicate to the other the productions of his mind, and the 
creative faculty of both poets was now at its best One evening, 
at Watchett on the British Channel, The Ancient Manner first 
took shape Colendge was anxious to embody a dream of a 
friend, and the suggestion of the sliooting of the albatross came 
from Wordsworth, who gained the idea from Shelvocke’s Voyage 
(1726) A joint volume was planned Wordsworth was to 
show the real poetry that lies hidden m commonplace subjects, 
while Colendge was to treat supernatural subjects to illustrate 
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the common emotions of humanity From this sprang the 
Lyrical Ballads, to which Coleridge contributed The Ancient 
Mariner, the Nightingale and two scenes from Osorio, and after 
much cogitation the book was published in 1798 at Bristol by 
Cottle, to whose reminiscences, often indulging too much in 
detail, we owe the account of this remarkable time A second 
edition of the Lyrical Ballads in 1800 mcludtd another poem 
by Lo\tndg(t—Lm>e , to which subsequently the sub- title was 
given of An Introduction to the Talc of the Dark Ladie To the 
btowey period belong also the tragedy of Osorio (afterwards 
known as Remorse), Kubla Khan and the first part of Chnstabel 
In 1798 an annuity, granted him by the brothers Wedgwood, 
led Coleridge to abandon his reluctantly formed intention of 
l^ecoming a Unitarian minister For many years he had desired 
to see the continent, and in September 1798, in company with 
Wordsworth and his sister, he left England for Hamburg 
Satyrane' s Letters {re^xihh^hiid m Btog Lit 1817) give an account 
of the tour 

A new period in Coleridge’s life now began He soon left the 
Wordsworths to spend four months at Rat7eburg, whence 
removed to Gottingen to attend lectures A great intellectual 
movement had begun in Germany Coleridge was soon in the 
full whirl of excitement He learnt much from Blumcnbach and 
Eichhorn, and took interest in all that was gomg on around him 
During his stay of nine months m Germany, he made himself 
master of the language to such puq:)ose that the translation of 
Wallenstein — his first piece of literary work after his return to 
England — was actu dlv u complished in six weeks It was 
published m 1800, and, although it failed to make any impression 
on the general public, it became at once prized by Scott and 
othcis as It deserved It is matter for regret that a request to 
Colendge that he should undertake to translate Faust never 
received serious itUntion from him During these \ears ( ole- 
ridge wrote many newspaper ai t c les and some poems, among 
them “ hire, hamine and Slaughter, ” for the Morning Post 
(Jamurv 8, 1798) He had vehemently opposed Pitt’s policv, 
but a change came over his wa> of thought, and he found 
himself separated from hox on the question of a struggle with 
Napoleon He had lost his admiration for the Revolutionists, 
as his “ Ode to France ” shows {Morning Post, April 16, 1798) 
Like many other Whigs he felt that all questions of domestic 
policy must at a time of European peril lie postponed From 
this time, however, his value for the ordered liberty of constitu- 
tional government increased and though never exactly to be 
found among the ranks of old-fashioned Constitutionalists, 
during the remainder of his life he kept steadily in view the 
principles which received their full exposition in Ins well- 
known work on C hiirch and State In the ) ear 1800 Coleridge left 
London for the Lakes Here in that year he w rote the second 
part of Christabcl In 180^ Southey became a joint lodger with 
Colendge at (ireta Hall, Keswick of which in 1812 bouthey 
bee ame sole tenant and occupier 

In 1801 begins the period of Coleridge’s life during which, in 
spite of the evidence of work shown m his compositions, he sank 
more and more under the dominion of opium, in which he ma> 
have first indulged at Cambridge Few things are so sad to 
read as the letters m which he details the consequences of his 
transgression He was occasionally seen m London during the 
first years of the century, and wherever he appeared he was the 
delight of admiring circles He toured in Scotland with the 
Wordsworths in 180^, visited Malta in 1804, when for ten 
months he acted as secretary to the governor, and staved nearly 
eight months at Naples and Rome in 1805-1806 In Rome he 
received a hint that his articles m the Morning Post had been 
brought to Napoleon’s notice, and he made the voyage from 
Leghorn in an American ship On a visit to Somersetshire in 
1807 he met De Qumcev for tJhe first time, and the younger man’s 
admiration was shown bv a gift of £2,00, “ from an unknowm 
friend ” In 1809 he started a magazine called The Friend, 
which continued only for eight months At the same time 
Colendge began to contribute to the Courier In 1808 he 
lectured at the Roval Institution, but with little success, and 


two years later he gave his lectures on Shakespeare and other 
poets Ihest lectures attracted gre.it attention and were 
followed by two other series In 1812 his income from the 
Wedgwoods was reduced, and he settled the remainder on his 
wife His friends were generous in assisting him with monev 
Eventually Mackintosh obtained a grant of £100 a vear for him 
in 1824 dunng the lifetime of George IV , as one of the royal 
associates of the Society of Literature, and at different times 
he received help principally from Stuart, the publisher, Poole, 
Sotheby, Sir George Beaumont, Byron and Wordsworth, w^hile 
his children shared Southey’s home at Keswick But between 
1812 and 1817 Colendge made a good deal by his work, and was 
able to send money to his wife in addition to the annuity she 
received The tragedy of Remorse was produced at Dniiy 
Lane in 1813, and met with considerable success Ihree years 
after this, havmg failed to conquer the opium habit, he deter- 
mined to enter the family of Mr James Gillman, who lived at 
Highgite The letter in whuh hi discloses his misery to this 
kind and thoughtful man giv es a real insight into his character 
Lnder judicious treatment the hour of masterv at last arrived 
The shore was reached, but the vessel had l>ecn miscralih 
shattered m its passage through the rocks For the rest of hi 
life he hardly ever left his home at Highgate During his 
residence thcie, Chnstabel, written manv years before, and 
known to a favoured few, was first published in a volume with 
Kubla Khan and the Pams of Sleefj in 1816 He re.id widely 
and wistlv, in poetry, philosophy and divinity In 1816 and the 
following year, he gave his Lay Sermons to the world Stbylltiie 
I laves appeared in 1817 the Bwgraphia I itiraria and a revised 
edition of The hnend soon followed Seven vcirs afterwards 
his most populir prose work - 7 //c Aids to Kefieition — first 
appeared His last publication, in 18^0, was the work on Church 
and Stall it was not till 1840 that his C onfi ssions of an Inquiring 
Spirit, by far his most s( minal work, was posthumously published 
In 183 j he .qipeired at the meeting of the British Association 
at Cambridge, but he died in the following vear (25th of Julv 
1S34), and was buried m the churchyard close to the house of 
Mr Gillman, where he had enjoved cverv consolation which 
friendship and lov'e could rcntlir Colerulge died in the com- 
munion of the Church of England, of whose polity and tevching 
he had been for manv years a loving admiier An interesting 
letter to lus god-child, written twelve davs before his death, 
sums up his spiritual experience in a most touching form 

Ol the extraordm urv influence which he exercised in conversa- 
tion It is impossible to speak fullv here Many of the most 
remarkable among the younger men of that period resorted to 
Highgate as to the shrme of an oracle, and although one or two 
disparaging judgments, such as tint of Carlyle, have been 
recorded, there can be no doubt that since Samuel Johnson 
there had been no such power m Lngland His nephew, Henrv 
Nelson Colendge gathered together some specimens of the 
7 able Talk of the few last v ears But remarkable as these are 
for the breadth of svmpathv and extent of reading disclosed, 
thev will hardly com cv the impressions furnished in a dramatic 
form, as in Boswells great work lour volumes of Literary 
Remains were published after his death, and these, along with the 
chapters on the poetry of Wordsworth in the Biographta Literana 
may be said to exliibit the full range of Colendge s power as 
a critic of poetry In this region he stands supreme With 
regard to the preface, which contains Wordsworths theory, 
Colendge has honcstlv expressed his dissent — ' With many 
parts of this preface, in the sense attributed to them, and which 
the words undoubtedly seem to authorize I never concurred 
but, on the contrarv^ objected to them as erroneous m principle, 
and contradictorv (in appearance at least) both to other pirts 
of the same preface .and to the author’s own practice in the 
greater number of the poems themselves ’ I his disclaimer of 
perfect agreement renders the remaining portion of what lie 
says more valuable Colendge was in England the creator of 
that higher criticism which had already m Germany accomplished 
so much in the hands of Lessing and Goethe It is enough 
to refer here to the fragmentary scries of his Shakespe irian 
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cnticii>ms, containing evidence of the truest insight, and a 
marvellous appreciation of the judicial “ sanity ” which raises 
the greatest name in literature far above even the highest of 
the poets who approached him 

As a poet Coleridge’s own place is safe His nu he in the great 
gallery of Lnglish poets is secure Of no one can it be more 
emphatic ally said that at his highest he was “ of imagination 
all compact ” He does not possess the fiery pulse and humane- 
ness of burns, but the ex(|uisite perfection of his metre and the 
subtle alliance of his thought and expression must alwa>s 
secure for him the waimest admiration of true lovers of poetic 
art In his early poems may be found traces of the fierce struggle 
of his youth The most remarkable is the Monody on the Death 
of Chatterton and the Religious Mustngs In what may be 
called his second period, the ode entitled France, considered 
by Shelley the finest in the language, is most memorable The 
whole soul of the poet is reflected in the Ode to Dejection The 
well-known lines — 

“ O Lady I we receive but what we Kivt 
And in our life alone does nature live 
Ours IS her wedding garment emrs her shroud, 

with the passage which follows, contain more vividly, perhaps, 
than anything w'hich Coleridge has written, the expression of 
the shaping and colouring function which he assigns, in the 
Btographia I iter ana, to imagination ( hristabel and the Ancient 
Manner have so completely taken possession of the highest place, 
that It is needless to do more than allude to them 1 he super- 
natural has never reetivtd such treatment as in these two wonder- 
ful productions of his genius, and though the first of them 
remains a torso, it is the loveliest torso in the gallery of English 
literature Although Coleridge had, for many years before his 
death, almost entirely forsaken poetry, the few fragments of 
work which remain, written in later vears, show little trace of 
weakness, although they are wanting in the unearthly melody 
which imparts such a eharm to hiibla Khan, love and Youth 
and Age (G D B H tn ) 

In the latter part of his life, and for the generation which 
followed, Coleridge w'as ranked by many young English church- 
men of liberal views as the greatest religious thinker of their 
time As Carlyle has told in his Life of Sterling, the poet’s 
distinction, in the eyes of the younger churchmen with philo- 
sophic interests, lay in his haying recoycred and preseryed his 
Christian faith after haying passtd through periods of rationalism 
and Unitarianism, and faced the full results of German crituism 
and philosophy His opinions however, were at all periods 
somewhat mutable, and it would be difficult to state them in 
any form that would hold good for the whole even of his later 
writings He was, indeed, too receptive of thought impressions 
of all kinds to be a consistent systematizer As a schoolbov , bv 
his own account, he was for a time a Voltairean, on the strength 
of a perusal of the Philosophical Dictionary At college, as we 
have seen, he turned Unitarian From that position he gradu- 
ally moved towards pantheism, a way of thought to which he 
had shown remarkable leanings when, as a schoolboy, he dis- 
coursed of Neo-Platonism to ( hades Lamb, or — if we may trust 
his recollection— translated the hymns of Synesius Early in 
life, too, he met with the doctrines of Jacob Behmen, of whom, 
in the Bwgraphia Litcrana, he speaks with affection and grati- 
tude as having given him vital philosophic guidance Between 
pantheism and Unitarianism he seems to have balanced till his 
ihirtv -fifth >(ar, always tending towards the former in virtue 
of the recoil from “ anthropomorphism ” which originally took 
him to Unitarianism In 1796, when he named his first child 
David Hartley, hut would not have him baptized, he held b\ 
the “ Christian materialism ” of the writer m question, whom in 
his Religious Mustngs lie terms “ wisest of mortal kind ” 

When, again, he met Wordsworth m 1797, the two poets freely 
and sympatheticallv di'.cusscd Spinoza, for whom Coleridge 
alwavs retained a deep admiration , and when m 1798 he gave 
up his Unitarian preaching, he named his second child Berkeley, 
signifving a new allegiance, but still without accepting Christian 
rites otherwise than passively Shortly afterwards he went to 


Germany, where he began to study Kant, and was much capti- 
vated by Lessing In the Btographia he avows that the writings 
of Kant " more than any other work, at once invigorated and 
disciplined my understanding ” , yet the gist of his estimate 
there is that Kant left his system undeveloped, as regards his 
idea of the Noumenon, for fear of orthodox persecution— a 
judgment hardly compatible with any assumption of Kant s 
Christian orthodoxy, which was notoriously inadequate Imt 
after his stay at Malta, Coleridge announced to his friends that 
he had given up his “ ^ocinianism ” (of which ever afterwards 
he spoke with asperity), professing a return to Christian faith, 
though still putting on it a mystical construction, as when he told 
Crabb Robinson that “ Jesus Christ was a Platonic philosopher ’ 
At this stage he was much in sympathy with the historico- 
rationalistic criticism of the Old Testament, as carried on in 
Germany , givipg his assent, for instance, to the naturalistic 
doctrine of Schiller’s Die Sendung Moses From about 1810 
onwards, however, he openly professed ( hnstian orthodoxy, 
while privately indicating views which cannot be so described 
And even his published speculations were such as to draw' from 
J H Ktwman a protest that they took “a hbcity which no 
Christian can tolerate,” and carried him to “ conclusions which 
were often heathen rather than Christian” Ihis would apply 
to some of his positions concerning the Logos and the Trinity 
After giving up Unitarianism he claimed that from the first he 
had been a Irinitanan on Platonic lines , and some of his latest 
‘-taternents of the doctrine are certainly more pantheistic than 
( hnstian 

Ihe explanation seems to be that while on Christian grounds 
he repeatedly denounced pantheism as being in all its forms 
equivalent to atheism, he was latteily much swayed by the 
thought of Schelling in the pantheistic direetion which \\ is 
natural to him To these conflicting tendencies were probably 
due his self-contradictions on the problem of origin il sin and the 
conflicting claims of feeling and reason It would seem that, 
m the extreme spiritual vicissitudes of his life, conscious alter- 
nately of personal weakness and of the largest speculative grasp, 
he at times threw himself entirely on the consolations of evan- 
gelical faith, and at others reconstructed the cosmos for himself 
in terms of Neo-Platonism md the philosophy of Schelling So 
great were his variations even m his latter years, that he could 
speak to his friend Allsop in a highlv latituclmanan sense, 
declaring that in (. hnstianity “ the miracles are siipcrerogatorv , 
and that ” the law of God and the gieat principles of the Christian 
leligion would have been the same had Christ never assumed 
humanity ” 

From Schelling, whom he praised as having developed Kant 
where Fichte failed to do so, he borrowed much and often not 
only in the metaphysical sections of the Btographia but m his 
aesthetic lectures, and further in the cosmic speculations of the 
posthumous Theory of Dfe On the first score he makes but 
an equivocal acknowledgment, claiming to have thought on 
Schelling’s lines Ijefore reading him , but it has been shown b\ 
Hamilton and Ferrier that besides transcribing much from 
Schelling without avowal he silently appropriated the learning 
of Maass on philosophical history In other directions he laid 
under tribute Herder and Lessing , yet all the while he c a'^t 
severe imputations of plagiarism upon Hume and others his 
own plagiarisms were doubtless facilitated by the physiological 
effects of opium 

Inasmuch as he finally followed m philosophv the mainly 
poetical or theosophic movement of Schelling, which satisfied 
neither the logical needs appealed to by Hegel nor the new 
demand for naturalistic indue tion, ( oleridge, after arousing i 
great amount of philosophic interest in his own country in the 
second quarter of the century, has ceased to ” make a sthool ” 
Thus his significance in intellectual history remains that of a 
great stimulator He undoubtedly did much to deepen and 
liberalize Christian thought in England, his influence being 
specially marked in the school of P D Maurice, and in the lives 
of men like John Sterling And even his many borrowings from 
the (jcrman were assimilated with a rare power of develojmient. 
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' which bore fruit not only m a widening of the field of English 
philosophy but in the larger scientific thought of a later 
generation (J M Ro ) 

Of Coleridge s four children two (Hartley and Saral ire separately 
noticed His second child, Berkeley, died when a baby The third 
Dt rwent (1800-1883) ^ distinguished scholar and authoi was mastci 
of Helston school Coinwall (1825 1841) first principal of St Mark s 
College, Chelsea (1841-1864) and rector of Hanwell (1864-1880) 
uul his daughter C hristabcl (b 1843) and son Ernest Ilirtley (b 
1846) both became nell known m the world of letters the former as a 
novelist the latter as a biographer and critic 

After Coleridge s death seveial of his works were edited by his 
nephew Henry Nelson Coleridge the husband of Sar i the poet s 
only daughter In 1847 Sara Coleridge published the Btograpkta 
Ltteraria enriched with annotations and biographical bupplcment 
from her own pen Three volumes of political wiitings entitled 
Essavs on hts Own Times were also pnblishtd by Sara Colendge in 
1850 The standard life of Coleriil^e is that by J Dykes Campbell 
(1894) , hi3 letters were edited by E H Colendge (1895) 

COLERIDGE, SARA (1802-1852), English author, the fourth 
child and only daughter of Samuel Taylor Coleridge and his 
wife Sarah Fncker of Bristol, was born on the 2 3rd of December 
1802, at Greta Hall, Keswick Here, after 1803, the Coleridges, 
Southey and his wife (Mrs Coleridge’s sister), and Mrs Lovell 
(another sister), widow of Robert Lovell, the Quaker poet, all lived 
together , but Coltndgc was often away from home , and 
“ Uncle Southey ” was a pater familias The Wordsworths at 
(irasmere were their neighbours Wordsworth, m his poem, 
the Triad, has left us a description, or “ poetical glorification,” 
as Sara ( olendge calls it, of the three girls — his own daughter 
Dora, Fdith Southey and Sara ( olendge, the “ last of the three, 
though eldest born ” Greta Hall was Sara Coleridge’s home 
until her marriage , and the little Lake colony seems to have 
been her only school Guided by Southey, and with his ample 
library at her command, she read by herself the chief Greek and 
Latin classics, and before she was fivc-and-twentv had learnt 
French, German, Italian and Spanish 

In 1822 Sara Colendge published Account of the Abtpones, a 
tianslation in three large volumes of Dobnzhoffer, undertaken in 
connexion with Southey s Tale of Paraguay, which had been 
suggested to him liv Dohn/hoffei’s volumes and Southey 
alludes to his niece, the translator (canto in stan/a 16), where he 
speaks of the pleasure the old missionary would have felt if 
‘ he could m Mcilins glass ha\t seen 

whom his toiius to speak oiu tongue wire taught ’ 

In less grandiloquent terms, Charles Lamb, writing about the 
Tale of Paraguay to Southey m 1825, says, “ How she Dobri/- 
hoffered it all out, pii77lcs my slender I atimtv to conjecture ” 
In 1 823 her second work appeared, a translation from the medieval 
French of the “ Loyal Servitcur,” The Right Joyous and Pleasant 
History of the heats, Jests, and Prowesses of the Chevalier Bayard, 
the Good Knight without Fear and without Reproach By the 
Loyal Servant 

In September 1829, at Crosthwaite church, Keswiek, after an 
engagement of seven years’ duration, Sara Colendge was married 
to her cousin, Henry Nelson Colendge (1798-1843), younger son 
of Captain James Colendge (1760-1836) He was then a chancery 
barrister in London The first eight > ears of her married life were 
spent in a little cottage in Hampstead There four of her children 
were born, of whom two survived In 1834 Mrs Colendge pub- 
lished her Pretty Lessons in Verse for Good Children , with some 
Lessons in ImIiii in Easy Rhyme These were originally written 
for the instruction of her own children, and became very popular 
In 1837 the Coleridges removed to Chester Place, Regent’s Park , 
and in the same year appeared Phantasmion, a Fairy Tale, Sara 
Coleridge’s longest original work The songs in Phantasmion 
were much admired at the time by Leigh Hunt and other critics 
Some of them, such as “ Sylvan Stay ” and “ One Face Alone,” 
are extremely graceful and musical, and the whole fairv tale is 
noticeable for the beauty of the story and the richness of its 
language 

In 1843 Henry Colendge died, leaving to his widow the un- 
finished task of editing her father’s works To these she added 
some compositions of her own, among which are the Essay on 
Rationalism, with a special application to the Doctrine of Baptismal 
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Regeneration, appended to Coleridge’s Aids to Reflection, a Piefan, 
to the Essays on hts Own 7 imes, by S T Colendge, and the Intro 
duction to the Biographta Ltteraria During the last few years of 
her life Sara Coleridge was a confirmed invalid Shortl) before 
she died she amiistd herself by writuifr i httle autobiographv for 
her daughter I his, which reachts only to her ninth \car, w is 
completed by her daughter, and published m 1873, together with 
some of her letters, under the title Memoirs and Letters of Sara 
Colendge The letters show a cultured ind highlv speculative 
mind They contain many apt crituisms of known people and 
books, and are speciallv interesting for their allusions to VV ords- 
worth and the Lake Poets Sara Coleridge died in Ixmdon on 
the 3rd of May 1852 

Her son, Herbert Colendge (1830-1861), won a double first 
class in classics and mathematics at Oxford in 1852 He was 
secretary to a committee appointed by the Philological Society 
to consider the project of a standard English dictionary, a scheme 
of wrhich the New English Dictionary, published by the Clarendon 
Press, was the ultimate outcome Ills personal researches into 
the subject were contained m his Glossanal Index to the Printed 
English Literature of the Thirteenth Ctntury (1839) 

COLET, JOHN (1467 ’-1519), English divine and educationist, 
the eldest son of Sir Henry Colet (lord mayor of Ixindon i486 
and 1495), was bom in London about 1467 He was educated 
at St Anthony s school and at Magdalen College, Oxford, where 
he took the M \ degree m 1490 He alreadv held the non- 
resident rectory of Dennington, Suffolk, and the vicarage of 
St Dunstan s, Stepnev , and was now collated rector of Thurmng, 
Hunts In 1493 he went to Pans and thence to Italv, studying 
canon and civil law, patristics and the rudiments of Greek 
Durmg his residence abroad he became ai quainted with Budaeus 
(Guillaume Bud^) and Frasmus, and with the teaching of 
Savonarola On his return to England in 1496 he took orders 
and settled at Oxford, where he lectured on the epistles of St Paul 
replacing the old scholastic method of interpretation by an 
exegesis more in hirmony with the new kannng His methods 
did much to influence Erasmus, who visited Oxford in 1498, 
and in after vears Erismiis received an annuitv from him 
Since 1494 he had been prchendari of \ork, and einon of St 
, Martin le Grand London In 1502 he became prebendary of 
Salisbury, in 1 503 prebendary of St Paul s and immertiateh 
afterwards dean of the same cathedral, having previously taken 
the degree of doctor of divinity Here he continued his 
practice of lecturing on the books of the Bible and he soon 
afterwards established a perpetual divinity lecture, on three 
davs in each week, in St Paul’s church \b()iit the vear 1308 
haying inherited his father’s large wealth, Colet formed his plan 
for the rc-foundation of St Paul s school, yyhich hi completed 
in 1512, and endowed with estates of an annual value of £122 
and upwards I he celebrated grammarian William Lilly wa^ 
the first master, and the company of mercers were (in isio) 
appiointed trustees, the first example of non -clerical manage 
ment m education The dean’s religious opinions were so 
much more hlaeral than those of the cc nteinporary clergy 
(whose Ignorance and corruption he denounced) that they 
deemed him little better than a heretic but William VN’arhim 
the archbishop, refused to prosecute him Similarly Henry 
VIII held him in high esteem despite his sermons against 
the French wars In 1314 he made the ( anterbury pilgrimage, 
and m 1515 preached at Wolsey s installation as cardinal 
Colet died of the sweating sickness on the i6th of ‘'cptcmber i 
He was buried on the south side of the choir of St Paul s, yvherc 
a stone was laid over his graye, with no other inscription thin 
his name Besides the preferments aboye mentioned, he was 
rector of the gild of Jesus at St Paul’s and chaplain to Henry \ III 

Colet, though never dreaming of a formal breath with the 
Roman Church, was a keen reformer, who disapproy cd of auricular 
confession, and of the celibacy of the clergy Though no great 
scholar or writer, he was a powerful force in the England of his 
day, and helped materially to disintegrate the medieval con- 
ditions still obtaining, and to introduce the humanist movement 
Among his works, which were first collcctivelv published m 
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1867 - 1876, are Absoluiissttnus de octo oraiionis partxwn cottr 
strucUone Ubellus (Antwerp, 1530), Rudimenta Grammaiica 
(Ix)ndon, 1539), Daily Devotions, Monition to a Godly Lxfe, 
Eptstolae ad Erastnum, and commentaries on different parts of 
the Bible 

See F Seebohm, The Oxford Reformers J H Lupton, Life of 
John CoUt (1887), art m The Times, July 7, 1909 

COLET» LOUISE (1810-1876), French poet and novelist, 
was bom at Aix of a Provencal family named Revoil, on the 
15th of Septerabesr 1810 In 183s she came to Pans with her 
husband Hippolyte Colet (1808-1851), a composer of music and 
professor of harmony and counterpomt at the conswvatoire 
In 1836 appeared her Fleurs du Midi, a volume of verse, of liberal 
tendency, followed by Ptnserosa (1839), a second volume of verse , 
by La Jeunesse de Goethe one-act comedy , by Les Caeurs 

brtses (1843), ® novel, Les Funer allies de Napoleon (1840), a 
poem, and Im Jeunesse de Mirabeau (1841), a novel Her works 
were crowned five or six times by the Institute, a distinction 
which she owed, however, to the influence of Victor Cousin 
rather than to the quality of her work The criticisms on her 
books and on the prizes conferred on her by the Academy 
exasperated her, and in 1841 Paris was diverted by her attempted 
reprisals on Alphonse Karr for certain notices in Les Gteepes 
In 1849 she had to defend an action brought against her by the 
heirs of Madame R6camier, whose correspondence with Benjamin 
Constant she had published in the columns of the Presse She 
produced a host of writings in prose and verse, but she is perhaps 
best known for her intimate connexion with some of her famous 
contemporaries, Abel Villemain, Gustave Flaubert and Victor 
Cousin Only one of her books is now of mterest— lui roman 
contemporam (1859), the novel in which she told the story of her 
life She died on the 8th of March 1876 

COLEUS, a genus of herbaceous or shrubby plants belonging 
to the natural order Labiatae, chiefly natives of the tropics 
They are very ornamental plants, the colour of their leaves being 
exceedingly varied, and often very brilliant They are of the 
easiest culture The cuttings of \oung shoots should be propa- 
gated every year, about March, being planted m thumb pots, 
m sandy loam, and placed in a close temperature of 70° After 
taking root shift into 6-in pots, using ordinary light loamy 
compost, containing abundance of leaf-mould and sand, and 
keeping them near the light They may be passed on into 
larger pots as often as required, but 8-in pots will be large enough 
for general purposes, as they can be fed with liquid manure 
The young spring-struck plants like a warm growing atmosphere, 
but by midsummer they will bear more air and stand in a green- 
house or conservatory They should be wintered in a tempera- 
ture of 60° to 65® The stopping of the young shoots must be 
regulated by the consideration whether bushy or pyramidal plants 
are desired Some of the varieties are half-hardy and are used 
for summer bedding 

COLFAX, SCHUYLER (1823-1885), American pohtical leader, 
vice-president of the United States from 1869 to 1873, was born 
in New York city on the 23rd of March 1823 His father died 
before the son’s birth, and bis mother subsequently married a 
Mr Matthews The son attended the pubbe schools of New York 
until he was ten, and then became a clerk m his step-father’s 
store, removing in 1836 with his mother and step-father to New 
Carhsle, Indiana In 1841 he removed to South Bend, where 
for eight years he was deputy auditor (his step-father bemg 
auditor) of St Joseph county , m 1842-1844 he was assistant 
enrolling clerk of the state senate and senate reporter for the 
Indiana State Journal In 1845 established the St Joseph 
Valley Register, which he published for eighteen years and made 
an influential Whig and later Republican journal In 1850 he 
was a member of the state constitutional convention, and m 
1854 took an active part ui organizmg the “ Anti - Nebraska 
men ” (later called Republicans) of his state, and was by them 
sent to Congress Here he served with distinction from 1855 
until 1869, the last six years as speaker of the House At the 
close of the Civil War he was a leading member of the radical 
wing of the Republican party, advocating the disfranchisement 


of all who had been prominent in the service of the Confederacy, 
and declaring that “ loyalty must govern what loyalty has pre- 
served ” In 1868 he had presidential aspirations, and was not 
without supporters He accepted, however, the Republican 
nomination as vice-president on a ticket headed by General 
Grant, and was elected , but he failed in 1872 to secure renomina- 
tion During the political campaign of 1872 he was accused, 
with other prominent politicians, of being implicated m corrupt 
transactions with the Credit Mobilier, and a congressional 
investigation brought out the fact that he had agreed to take 
twenty shares from this concern, and had received dividends 
amounting to $1200 It also leaked out during the investigation 
that he had received m 1868, as a campaign contribution, a gift 
of $4000 from a contractor who had supplied the government with 
envelopes while Colfax was chairman of the post office committee 
of the House At the close of his term Colfax returned to private 
hfe under a cloud, and dunng the remamder of his lifetime 
earned a livelihood by delivering popular lectures He died at 
Mankato, Minnesota, on the 13th of January 1885 

See J C Holli-Jter s I ife of Schuyler Colfax (New York, 1886) 

COLIC (from the Gr koAoi/ or kwAoi', the large intestine), 
a term m medicine of very indefinite meanmg, used by physicians 
outside England for any paroxysmal abdominal pain, but gener- 
ally limited in England to a sudden sliarp pain having its origin 
in the pelvis of the kidney, the ureter, gall-bladder, bile ducts 
or intestine Thus it is customary to speak of renal, biliary or 
intestinal colic There is a growing tendency, however, among 
professional men of to-day, to restrict the use of the word In 
a pam produced by the contraction of the muscular walls of any 
of the hollow viscera of which the aperture has become more or 
less occluded, temporarily or otherwise For renal and biliary 
colic, see the articles Kidnbv Diseases and Liver, only intes- 
tinal colic being treated in this place 

In infants, usually those who are “ bottle-fed,” colic is exceed- 
ingly common, and is shown by the drawing up of their legs, 
their restlessness and their continuous cries 

Among adults one of the most serious causes is that due to 
lead-poisoning and known as lead colic {Syn painters’ colic, 
eoltca Ptetonum, Devonshire colic), from its having been clearly 
ascertained to be due to the absorption of lead into the system 
(see I fad-Poisoning) This disease had been observed and 
described long before its cause was discovered Its occurrence 
in an epidemic forrrl among the inhabitants of Poitou was re- 
corded by Francois Citois (1572-1652) m 1617, under the titk 
of Novus et popularts apud Ptetones dolor coltcus btliosus The 
disease was thereafter termed coltca Pictonuni It was supposed 
to be due to the acidity of the native wmes, but it was afterwards 
found to depend on lead contained in them A similar epidemic 
broke out m certain parts of Germany in the end of the 17th 
century, and was at the time believed by various physicians 
to be caused by the admixture of acid wines with litharge to 
sweeten them 

About the middle of the 18th century this disease, which had 
long been known to prevail in Devonshire, was carefully investi- 
gated by Sir George Baker (1722-1809), who succeeded in tracing 
It unmistakably to the contamination of the native beverage, 
cider, with lead, either accidentally from the leadwork of the vats 
and other apparatus for preparing the liquor, or from its being 
sweetened with litharge 

In Germany a similar colic resulting from the absorption of 
copper occurs, but it is almost unknown m England 

The sunplest form of colic is that arising from habitual 
constipation, the muscular wall of the intestines contracting 
painfully to overcome the resistance of hardened scybalous 
masses of faeces, which cause more or less obstruction to the 
onward passage of the intestinal contents Another equally 
common cause is that due to irritating or indigestible food such 
as apples, pears or nuts, heavy pastry, meat pies and puddings, 
&c It may then be associated with either constipation or 
diarrhoea, though the latter is the more common It may 
result from any form of enteritis as simple, mucous and ulcera- 
tive colitis, or an intestinal malignant growth The presence 
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of ascans lumbncmdes may, by reflex action, set up a very painful 
nervous spasm , and certain forms of influenza (qv) are ushered 
m by colic of a very pronounced type Many ph> su lans describe 
a rheumatic colic due to cold and damp, and among women 
disease of the pelvic organs may give rise to an exactly similar pain 
ihere are also those forms of colic which must be classed as 
functional or neuralgic, though this view of the case must never 
be accepted until every other possible cause is found to be un- 
tenable From this short account of a few of the commoner 
causes of the trouble, it will be clear that colic is merely a symp- 
tom of disease, not a disease in itself, and that no diagnosis 
has been made until the cause of the pain has been determined 

Intestinal colic is paroxysmal, usually both beginning and 
ending suddenly The pam is generally referred to the neigh- 
bourhood of the umbilicus, and may radiate all over the abdomen 
It vanes m intensity from a slight momentary discomfort to a 
pain so severe as to cause the patient to shriek or even to break 
out into a cold clammy sweat It is usually relieved by pressure, 
and this point is one which aids m the differential diagnosis 
between a simple colic and peritonitis, the pain of the latter 
being increased by pressure But should the colic be due to 
a malignant growth, or should the intestines be distended with 
gas, pressure will probably increase the pam The temperature 
IS usually subnormal, but may be slightly raised, and the pulse 
IS in proportion 

In the treatment of simple colic the patient must he confined 
to l)ed hot fomentations applied to the abdomen and a purge 
administered, a few drops of laucknum being added when the 
pain 15 oxreptionally severe But (he whole fliffirulty lies in 
making the differential diagnosis Acute intestinal obstruction 
(ileus) liegins ]ust as an atUck of simple colic, but the rapid 
increase of illness, frequent vomiting, anxious countenance, 
and still moie the condition of the pulse, warn a trained obser\er 
of the far more serious state Appendaitis and peritonitis, as 
also the gastric crises of locomotor ataxy, must all he excluded 

COLIGNY, GASPARD DE (15 iq-1572), admiral of hrance and 
Protestant leader, came of a noble ftmily of Burgundy, who 
traced tluir descent from the nth ((ntur>, and m the reign of 
I ouis XI were in the service of the king of Prince His fathir, 
Gaspird dc Cxiligny, known as the inarochal dc Ih^Ltillon (d 
1^22), served in the Italian wars from i49‘; to and was 
created marshal of France in i<5i6 Bv his wife, I^ouise de 
Montmorency, sister of the future constable, he had three 
sons Odet, cardinal de ChtLtillon , Gaspard, the admiral , and 
Francis, seigneur d’Andelot , all of whom plaved an important 
part m the first period of (he wars of religion At twentv-two 
young Gaspard came to court, and there contracted a friendship 
with Francis of Guise In the campaign of i‘;4^ ( oligny distin- 
guished himself greatly, and was wounded at the sieges of 
Montm^dy and Bains In 1544 he served in the Italian campaign 
under the duke of Pnghien, and was knighted on the field of 
Ceresole Returning to France, he took part in different military 
operations , and having been made colonel -general of the infantry 
(April 1547), exhibited great capacity and intelligence as a 
military reformer He w^s made admiral on the death of 
d’Annebaut (1S52) In T«i57 he was entrusted with the defence 
of Saint Quentin In the siege he displayed great courage, resolu- 
tion, and strength of character , hut the place was taken, and he 
was impnsoned m the stronghold of L’Ecluse On payment of 
a ransom of 150, 000 crowns he recovered his liberty But he had 
by this time become a Huguenot, through the influence of his 
brother, d’Andelot — the first letter which < alvin addressed to 
him is dated the 4th of September 1558-— and he busiecl himself 
secretly with protecting his co-rehgionists, a colony of whom 
he sent to Brazil, whence they were afterwards expelled bv the 
Portuguese 

On the death of Henry IT hi placed himself, with Louis, prince 
of Cond 4 , in the front of his sect, and demanded religious tolera- 
tion and certain other reforms In 1560, at the Assembly of 
Notables at Fontainebleau, the hostility between (xihgny and 
Francis of Guise broke forth violently When the civil wars 
began in 1562, Coligny decided to take arms only after long 


hesitation, and he was always ready to negotiate In none of 
these wars did he show superior genius, but he acted throughout 
with great prudence and extraordinary tenacity , he was “ le 
heros de k mauvaise fortune ” in 1569 the defeat and death 
of the pnnee of Conde at Jarnac left him sole leader of the 
Protestant armies Victorious at Arnay-le-Duc, he obtained 
m 1570 the pacification of St Germain Returning to the court 
in 1571, he grew rapidly m favour with Charlts XI As a means 
of emanapating the king from the tutelage of his mother and 
the faction of the Guises, the admiral proposed to him a descent 
on Spanish Flanders, with an array drawn from both sects and 
commanded by Charles in person The king’s regard for the 
admiral, and the bold front of the Huguenots, alarmed the 
queen-mother , and the massacre of St Bartholomew was the 
consequence On the 22nd of August 11572 Colignv was shot in 
the street by Maurevel, a bravo in the pay of the queen-mother 
and Guise , the bullets, however, only tore a finger frtmi his 
right hand and shattered his left elbow Phe king visited him, 
but the queen-mother prevented all private intercourse between 
them On the 24th of August, the night of the massacre, he 
was attacked m his house, and a servant of the duke of Guise, 
generally known as Besme, slew him and cast him from a window 
into the courtyard at his master’s ft et His papers were seized 
and burned by the queen-mother, among them, actording to 
Hrantome, was a history of the civil war ‘ trts-bcau et tr^s-bien 
faict, et digne d estre impnmc ’ 

By his wife, Charlotte de Lival, Coligny had several children, 
among them being Louibc, who married first Charles de Iclignv 
and afterwards W illiam the Silent, prince of Orange, and Francis, 
admiral of Guicnne, who was one of the devoted servants of 
Henry IV Gaspard de ( ohgnv (1584-1646), son of krancis, 
was marshal of Prance during the reign of Louis Xlll 

Sft Jvan du Uonchc t Preuvei> de I hi tone giituilogtqtu de I tllushe 
matiOH de Coltgm (I^aris 1O61) biogiaphy bv Pran^ois Hotmail 
1575 (ritnch tiaadalion i 0 (> 5 ) I J DelaborcU Oaspaid de 
(i87<)-i 882) Enth Maiel s Gaspuid von Cohinv sent T ehen 
ttiid ddi him kretrh teiner 7 cit i8()2) H Patrv Cohgny 

et la Papautt m the fiuUetm dii pratestantisme fratiffiis (1002) 

\ \\ Whitehead Gaspard de Coltgny Admiral of piance (1904) 
and C Mcrki / -imn a i de Coligny 

COLIMA, a small Pacific coast state of Mexico, Iving between 
Jalisco on the N W and N , and Michoacan on the L Including 
the Rcvilia Gigtdo islands its area is only 2272 sq m, which 
thus makes it the second smallest of llie Mexican states Pop 
(189s) 55 264 , (1900) 65,115 The larger part of its territory 
is withm the narrow, flat coastal plain, bc\ond which it rises 
toward the north-east into the foothills of the bicrra Madic, the 
higher masses of the range, including the Colima volcano, lying 
outside the state It is drained by the Amtna and ( oahuayana 
rivers and their affluents, which are largely used for irrigation 
Ihere are tidewater kgoons and morasses on the coast which 
accentuate its malarious character One of the largest of these, 
C uitlan, immediately south of Manzanillo is the centre of a 
large salt-producing industrv The soil is gencrallv fertile and 
productive, but lack of transportation facilities has been a 
serious obstacle to any pnxluetion greatly exceeding local 
demands The dry and ramv seasons are sharply defined, the 
rainfall being ab indant in the latter The climate is hot, humid 
and maknous, becommg dria- and healthier on tlie higher 
mountain slopes of the interior Stock -mismg is an important 
mdustrv in the higher ports of the state, but the horses, mules 
and cattle raised have been limited to local demands Agri- 
culture, however, is the prmapal occupation of the state, the 
more important products being sugar, rice, Indian corn, palm 
oil, coffee, indjgo, cotton and cacao The production of cacao 
ib small, and that of indigo and cotton is declmmg, the latter 
being limited to the requirements of small local mills Ihere 
are two crops of Indian corn a year, but sugar and nee are the 
principal crops The “ ( aracolillo ” toffee, produced on the 
slopes of the mountains culminating m the volcano of Colima, is 
reputed the best m Mexico, and the entire crop {about 506,000 lb 
in 1906) IS consumed m the country at a price much above 
other giades There are important mineral deposits m the 



684 COLIMA- 

state, including iron, copper and lead, but mining enterpri«>e 
hdb made no progress through lack of transportation facilities 
Salt IS made on the coast and shipped inland, and palm-leaf 
hats are manufactured and exported Hides and deerskins are 
also exported in large quantities A narrow-gauge railway has 
been in operation between the capital and Manzanillo for many 
years, and in 1907 a branch of the Mexican Central was com- 
pleted between Guadalajara and the capital, and the narrow- 
gauge line to the coast was widened to the standard gauge 1 he 
chief cities of the state are the capital Colima, Manzanillo, 
Comala (the second largest town in the state), 5 m from the 
capital, with which it is connected by an electric railway, Ixtla- 
huacan, Coquimatlan and Almoloyan 

COLIMA, a city of Mexico and capital of a state of the same 
name, ';7o m (direct) \V by S of Mexico City and about 36 m 
inland from the Pacific coast Pop (1891;) 18,977 . (1900) 
2o,6q8 Colima is picturesquely situated on the Colima river, 
m a large fertile valley about 1650 ft above the sea, and lies 
111 the midst of fine mountain-scenery About 30 m to the 
north-east the volcano of Colima, in the state of Jalisco, rises 
to an elevation of 12,68s ft , it is the most westerK of the 
active volcanoes of Mexico Colima enjoys a moderately cool 
and healthy climate, especially in the dry season (November 
to June) The city is regularly laid out and is in great pari 
well built, with good public buildings, several churches, a theatre, 
two hospitals, and a handsome market completed in 1905 
1 ram ways connect the central plaza with the railway station, 
cemetery, and the suburb of Villa de \lvarc7, 2^ m distant, and 
an extension of 5 m was projected m 1906 to Comala The 
local industries include two old-fashioned cotton mills, an ice 
plant, corn-grinding mill, and five cigarette factories Colima 
IS the commercial cintre lor % Urge district but trade has been 
greatly restricted by lack of transportation facilities A railway 
connects with the port of Manzanillo, and the Mexican Central 
railway serves Colima itself Colima was founded in 1522 by 
(jonzalo de Smdoval It has not pi eyed a very prominent part 
in Mexican historv beciuse of its inaccessibility, and for the 
same reason has suffered less from revolution iry vieilence 

COLIN, ALEXANDRE (1^26-1612), Flemish sculptor, was 
born at Malines In 1563 he wont, at the invitation of the 
emperor Ferdinand I , to Innsbruck, to work on the magnificent 
monument which was being erce ted to Maximilian I in the nave 
of the Franciscan church Of the twenty -four marble alti-rilievi, 
representing the emperor’s principal ai is and victories, which 
adorn the sides of this tomb, tw'enty were executed bv Cohn, 
apparently in thiee years Ihc work displays a remarkable 
( ombmation of liveliness and spirit with extreme care and finish, 
its delicacy rivalling that of a hne cameo Thorwaldsen is said 
to have pronoumed it the hntst work of its kind Cohn, who 
was sculptor m ordiniry both to the emperor and to his son, the 
archduke Ferdinand of Tirol, did a great deal of work for his 
patrons at Innsbruck and in its neighbouihood , paiticular 
mention may be made of the sepulchres of the archduke and his 
first wife, Philippine VVelser, both in the same church as the 
Maximilian monument, and of Bishop Jean Nas His tomb m 
the cemetery at Innsbruck bears a hne bas-relief executed by 
one of his sons 

COLL, an isl md of the Inner Hebrides, Argyllshire, Scotland 
Pop (1901) 4^2 It IS situated about 7 m west of Cahach 
Point in Mull, and measures 12 m from N F to S W , 
with a breadth varying from ^ m to 4 m It is composed of 
gneiss IS generally rather flat, save m the west wheie Ben Hogh 
reaches a height of 119 ft , and has several lakes The pasturage 
is good and the soil fairly fertile Much dairv produce is ex- 
ported, besides sheep and cattle The antiquities include stone 
circles, duns, the rums of Breachacha C astle, once a fortress of 
the Cords of the Isles \ steamer from Oban calls regularlv 
at Armagour 

COLLAERT, HANS, Flemish engraver, son of Adrian C ollaert, 
a draughtsman and engraver of repute, was born at Antwerp 
about i<;4^ After working some years m his father’s studio, 
he went to Rome to perfect himself in his art His engravings 
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after Rubens are very highly esteemed He left many works , 
among the best may be mentioned a “ Life of Saint Francis,” 
x6 prints , a “ Last Judgment,” folio , “ Monilium, Bullarum, 
Inauriumque Artificiosissimae leones,” 10 prints, 1581 , “ The 
Dead ( hrist in his Mother’s I ap ’ , “ Marcus Curtius ” , “ Moses 
Striking the Rock,” and “ The Resurrection of Lazarus,” after 
Lambert Lombard , “ The Fathers of the Desert ” , and 
“ Biblia Sacra and the History of the Church,” after Rubens 

COLLAR, something worn or fastened round the neck (Lat 
collate, from collum, neck), particularly a band of linen, lace or 
other material, which, under various shapes at different periods, 
has been worn by men and women to serve as a completion or 
finish to the neckband of a garment (see Costume), also a 
chain, worn as a personal ornament, a badge of livery, a symbol 
of office, or as part of the insignia of an order of knighthood, an 
application of the term with which the present article deals 
The word is also applied to that part of the draught-harness of a 
horse which fits over the animal’s neck, to which the traces are 
attached, and against which the strain of the drawing of the 
vehicle is exercised, and to a circular piece of metal passed round 
the joints of a rod or pipe, to prevent movement or to make the 
joint steam- or water-tight 

Necklaces with beads and jewels threaded thereon or the plain 
laces with a hanging ornament are among the common braveries 
of all times and countries From these come the collar and the 
netk-cham Torques or twisted collars of metal are found m 
burving - places of the barbarous people of northern Lurope 
British chiefs wore them, and gold torques were around the necks 
of the leaders of the first of the Saxon invaders of Britain, among 
whose descendants, however, the fashion seems to have lan- 
guished Edward the Confessor was buried with \ neck-chain 
of gold 2 ft long, fastened with a jewelled loiket and carrving 
an enamelled crucifix 

The extravagant age of Richaid 11 saw a great revival of the 
ncck-chain, heavy links twisted of gold or silvir Trorn this 
time onward neck chains, with or without pendant devices, 
were commonly worn by men and women of the richer sort 
The men abandoned them m the time of Charles I 

Closely allied to the chain are the livery collars whii h appeared 
m the 14th century, worn by those who thus displayed their 
alliances or their fealty Thus Charles V of France in 1378 
granted to his chamberlain (jcoffiey de Belleville the right of 
bearing in all feasts and in all companies the collar of the Cosse 
de Genesle or Broomcod, a collar which was accepted and worn 
even by the English kings, Charles \I sending such collars to 
Richard II and to his three uncles This Fremh collar, a chain 
of couples of broom-cods linked by jcwi Is, is seen in the contem- 
porary portrait of Richard II at Wilton The like collar was 
worn by Henry IV on the way to his crowning During the 
sitting of the Tnglish parliament m 1394 the complaints of the 
earl of Arundel against Richard II are recorded, one of his 
grievances being that the king was wont to wear the livery of 
the collar of the duke of Lancaster, his uncle, and that people of 
the king’s following wore the same liverv To which the king 
answered that soon after the return from Spam (in i -589) of his 
uncle, the said duke, he himself took the collar from his uncle’s 
neck, putting it on his own, which collar the king would wear 
and use for a sign of the good and whole-hearted love between 
them, even as he wore the liveries of his other uncles Livery 
collars of the king of France, of Queen Anne and of the dukes 
of York and Lancaster are numbered with the royal plate and 
jewels which in the first year of Henry IV had come to the king’s 
hands The inventory shows that Queen Anne’s collar was made 
up of sprigs of rosemary garnished with pearls The York 
collar had falcons and fetterlocks, and the Lancaster collar was 
doubtless that collar of Esses (or S S) used by the duke’s son, 
Henry of Bolingbroke, as an earl, duke and king This famous 
livery collar, which has never passed out of use, takes many 
forms. Its Esses being sometimes linked together chamwise, and 
sometimes, in early examples, bestowed as the ornamental 
bosses of a garter-shaped strap-collar The oldest effigy bearing 
It IS that in Spratton church of Sir John Swinford, who died in 
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1371 Swmford was a follower of John of Gaunt, and the date 
of his death easily disposes of the fancy that the Esses were 
devised by Henry IV to stand for his motto or “ word ” of 
Soverayne Many explanations are given of the origin of these 
letters, but none has as yet been established with sufficient proof 
During the reigns of Henry IV , his son and grandson, the collar 
of Esses was a royal badge of the Lancastrian house and party, 
the white swan being its pendant In one of Henry VI ’s own 
collars the S was joined to the Broomcod of the French device, 
thus symbolizing the king’s claim to the two kingdoms 

The kings of the house of York and their chief followers wore 
the Yorkist collar of suns and roses, with the white lion of March, 
the Clare bull, or Richard’s white boar for a pendant device 
Henry VII brought back the collar of ksses, a portcullis or a 
rose hanging from it, although m a portrait of this king, now 
possessed by the Society of Antiquaries, his ntck bears the ro<:e 
en soled alternating with knots, and his son, when >oung, had 
a collar of roses red and white Besides these roy.d collars, the 
14th and 15th centuries show many of private devices A brass 
at Mildenhall shows a knight whose badge of a dog or wolf 
circled by a crown hangs from a collar with edges suggesting a 
pruned bough or the ragged staff Ihomas of Markenfield 
(d c 1411;) on his brass at Ripon has a strange collar of park 
palings with a badge of a hart in a park, and the Lord Berkeley 
(d 1392) wears one set with mermaids 

Collars of various devices are now worn by the grand crosses 
of the European orders of knighthood The custom was begun 
liy Philip of Burgundy, who gave his knights of the Golden Fleece , 
an order founded on the loth of hebruarv 1429-1430, badges 
of a golden fleece hung from that collar of flints, steels and sparks 
which IS seen m so many old Flemish portraits lo this da\ 
It remains the most beautiful of all the collars, keeping in the 
main the lines of its blemish designer, although a vulgar fancy 
sometimes destroys the symbolism of the golden fleece by chang- 
ing It for an unmeaning fleece of diamonds Following this new 
fashion, Louis XI of trance, when instituting his order of 
St Michael in 1469, gave the knights collars of scallop shells 
linked on a chain The chain was doubled b> ( harles VIII , 
and the pattern suffered other changes before the order lapsed 
in 1830 Until the reign of Henr> VIII , the Garter most 
ancient of the great knightly orders, had no collar But the 
Tudor king must needs match in all things with continental 
sovereigns, and the present collar of the Garter knights, with 
Its golclen knots and its buckled garters enclosing white roses 
set on red roses, has its origin in the Tudor age An illustration 
in colours of the Garter collar is given on Plate I m the article 
Knighthood and Chivairy, while descriptions of the collars 
of the other principal orders are also given The collar of the 
Thistle with the thistles and ruc-spngs is as old as the reign of 
James II The Bath collar, in its first form of white knots linking 
dosed crowns to roses and thistles issuing from sceptres, dates 
from 1723, up to which time the knights of the Bath had hung 
their medallion from a riblxm 

Founding the order of the Saint Esprit m 1578, Henry III 
of b ranee devised a collar of enflamed fleur-de-hs and cyphers 
of H and I , a fashion which was soon afterwards varied b\ 
Henry his successor Elephants have been always borne on 
the collar of the Elephant founded in Denmark in 1478, the other 
links of which ha\ e taken many shapes Another Danish order 
the Dannebrog, said to be “ re-instituted by Christian V m 
1671, has a collar of crosses formy alternating with the crowned 
letters C and W, the latter standing for Waldemar the Victorious, 
whom a legend of no value described as founding the order in 
1219 Of other European orders, that of St Andrew, founded 
by Peter of Russia in 1698 has eagles and Andrew crosses and 
cyphers, while the Black Eagle of Prussia has the Prussian eagle 
with thunderbolts in its claws beside roundels charged with 
cyphers of the letters F R 

Plain collars of Esses are now worn in the United Kingdom 
by kings-of-arms, heralds and serjeants-at-arms Certain legal 
dignitaries have worn them -^ince the i6th century, the collar 
of the lord chief justice having knots and roses between the 


letters Henry IV ’s parliament in his second year restricted 
the free use of the king’s liv t r\ collar to his sons and to all dukes, 
earls, barons and bannerets while simple knights and squires 
might use it when in the ro^ al presence or in going to and from 
the hostel of the king 1 he giving of a h\ ery collar bv the king 
made a squire of a man even as tlu stroke of the roval s^^ord 
made him a knight ( ollars of Esses are sometimes seen on the 
necks of ladies The queen of Henry IV v.t irs one So do the 
wife of a 16th centurv Knightley on her tomb at Upton, and 
Penelope, Lady Spencer (d 1667), on her Brmgton monument 

Since 1343 the lord mavor of London has worn a roval hver>' 
collar of bsses This collar, however, has its origin in no roval 
favour. Sir John Alen, thrice a lord mavor, having bequeathed 
It to the then lord major and his successors “ to use and occupie 
verely at and uppon principall and festivall dajes” It was 
enlarged in 1 367, and m its present shape has 28 Esses alternating 
with knots and roses and joined with a portcullis I ord mayors 
of York use a pliin gold chain of a triple row of links given in 
1670 , this chain, since the day when certain links were found 
wanting, is weighed on its return b> the outgoing major In 
Ireland the lord mavor of Dublin wears a collar given by 
(harles II, while Corks major has another which the ( ork 
council bought of a silversmith in 17SSJ stipulating that it should 
be like the 1 )ubhn one The ladv mav oress of York wears a plain 
chain given with that of the lord mavor in 1670, and, like his, 
weighed on its return to official keeping For some two bundre d 
and thirtv v'cars the miv oress of Kingston-on-Hull enjoved a 
like ornament until a thriftv council in 1835 sold her chain as a 
useless thing 

Of late veal's municipal patriotism and the persuasions of 
enterprising tradesmen hav e notably increased the number 
of English provincial mayors wearing collars or chains of office 
Unlike civic maces, swords and caps of maintenance these 
gauds are without significance The mav or of Derby is decorated 
with the collar once borne bv a lord chief justice of the king s 
bench, and his brother of Kingston-on-Th imcs uses without 
authority an old collar of Esses which once hung over a her dd s 
tabard Bj a modern custom the friends of the I ondon sheriffs 
now give them collars of gold and enamel which thev retain as 
mementoes of their vetr of office (O I3v i 

COLLATERAL (from Med Lat roUattraln — cim with, and 
lalus lateris, side, — side by side, hence parallel or additional) 
a term used m law in several senses Collateral relaltotishp 
means the relationship between persons who are descended 
from the same stoek c»r ancestor, but m a different line as 
opposed to lineal, which is the relationship between ascendants 
and descendants m a direct line, as between father and son, 
grendfather and grandson A collateral agreement is an agreement 
made contemporaneously with a written contract as part of the 
transaction but without being incorporated with it C ollateral 
facts in evidence, arc those facts which do not bear directly on 
the matters in dispute Collateral security is an additional 
security for the better safety of the mortgagee, 1 e property 
or right of action deposited to secure the fulfilment of an 
obligation 

COLLATIA, an ancient town of Latium 10 m F bj \ of 
Rome by the Via Collatma It appears m the legendary history 
of Rome as captured bv Tarquinius Priscus Livv tells us it was 
taken from the '>abincs while Virgil speaks of it is a I atm 
colony In the time of Cicero It had lost all import intc Stralw 
names it as a mere village, in private hands, while for Plinv it 
was one of the lost cities of I^tium The site is undoubtedly 
to be sought on the hill now occupied bv the large medievaal 
fortified farmhouse of I unghezza, immediatclj to the south 
of the Amo, which occupies the site of the citadel joined bv a 
narrow neck to the tableland to the south-east on which the 
citj stood this IS protected bv wide valleys on each side, and 
IS isolated at the south-east end bv a deep narrow vallev enlarged 
by cutting No remains are to be seen but the site is admirably 
adapted for an ancient settlement The road may be tiaced 
leading to the south end of this tableland, being identical with 
the modern road to Lunghezza for the middle part of Us course 



686 COLLATION— COLLEGE 


only The current identiiication with Castellaccio, a m to the 
south* 04 «t, li untenable. 

^oe r Ashby in Papers of the British School at Rome, i 138 seq 
m. 201 (T Ak) 

COLLATION (Lat. MllaUo, from cdnjerre, to bring together 
or compare), the bringing together of things for tire special 
purpose of comparison, and thus, particularly, the Critical 
examination of the texts of documents or MSS and the result 
of such comparison The word is also a term m printing and 
bookbinding for the register of the “ signatures,” the number 
of quires and leaves in each quiro of a book or Mb In Roman 
and Scots law “ collation ” answers to the English law term 
“ hotch-pot (gv) hrom another meaning of the Latin word, 
a consultation or conference, and so a treatise or homilv, comes 
the title of a work of Johannes Cassiahus (q v ), the Conferences 
of the Father* (Collai^bnes Patrum) Readings from this and 
similar works were customary m monasteries , by the teg^ula 
of bt Benedict it is ordered that on rising from supper there 
should be read tollaUones, passages from the lives of the Fathers 
and other edifying works , the word is then applied to the 
discussions arising from such readings On fast days it was 
usual in monasteries to have a very light mcal after the CoUatio, 
and hence the meal itself came to be called “ collation,” a mean- 
ing which survives in the modern use of the word for any light 
or quickW prepared repast 

COLLE, CHARLES (1709-1783), French dramatist and Song- 
writer, the son of a notary, was born at Pans in 1709 He 
was early interested m the rhymes of Jean Heguanier, then the 
most famous maker of couplets in Pans From a notary’s office 
Colic was transferred to that of M de Neulan, the receiver- 
general of finance, and remained there for nearly twenty years 
When about seventeen, however, he made the acquaintance of 
Alexis Piron, and afterwards, through Gallet (d i7S7)> of 
Panard The example of these three masters of the vaudeville, 
while determining his vocation, made him diffident , and for 
some time he composed nothing but ampin gourts--~versts whose 
merit was measured by their unintelllgibihty The friendship 
of the younger Cr^billon, however, diverted him from this 
by-way of art, and the establishment m 1729 of the famous 
“ Caveau ” gave him a field for the displav of his fine talent 
for popular song In 1739 the Society of the Caveau, whuh 
numbered among its members Helv6tius, Charles Duclos, 
Pierre Joseph Bernard, called Gentil-Bernard, Jean Philippe 
Rameau, Alexis Piron, and the two Cr^blllons, was dissolved, 
anti was not reconstituted till twenty years afterwards His 
first and his best comedy, La Vertte dans le vtn, appeared in 1747 
Meanwhile, the Regent Orkans, who was an excellent comic 
actor, particularly in representations of low life, and had been 
looking out for an author tt> write suitable parts for him, made 
Colk his reader It was for the duke and his associates that 
Colle composed the greater part of his Theatre de soctete In 
1763 Coil^ produced at the Ih^^tre Fran^ais Duputs et Des^ 
ronats, a successful sentimental comedy, which was followed 
in 1771 by Jm Veuve, which was a complete failure In 1774 
appeared la Partie de chas<!e de Henri Quatre (partly taken from 
Dodsley’s King and the Miller of Mansfield), Colic’s last and best 
play From 1748 to 1772, besides these and a mulutude of 
songs, Colle was writing his Journal, a curious collection of 
literary and personal strictures on his boon companions as well 
as on their enemies, on Piron as on Voltaire, on La Harpe as on 
Corneille ColH died on the 3rd of November 17S3 llis lyrics 
are frank and jovial, though often licentious The subjects 
are love and w me , occasionally, however, as m the famous 
lyric (1756) on the capture of Port Mahon, for which the author 
received a pension of 600 hvres, the note of patriotism is struck 
with no unskilful hand, while in many others Colk shows himself 
possessed of considerable epigrammatic force 

See also H Bonbomme’s edition (1868) of his Journal et MSmoires 
(1748-1772) , Gnmra s Correspondance and C A Samte-Beuv e, 
Souveaux lundis vol v 11 

COLLECTIVISM, a term used to denote the economic principle 
of the ownership by a community of all the means of production 


m order to secure to the people collectively an equitable dis- 
tribution of the produce of their associated labour Though 
often used in a narrow sense to express the economic basis of 
Socialism, the latter term is so generally employed in the same 
sense that collectivism is best discussed in connexion with it 
(see Socialism). 

COLLECTOR, a term technically used for various officials, 
and particularly in India for the chief administrative official of a 
district The word was m this case originally a translation of 
tahsildar, and indicates that the special duty of the office is the 
collection of revenue , but the collector has also magisterial 
powers and is a species of autocrat within the bounds of his 
district The title is confined to the regulation provinces, especi- 
ally Madras , in the non-regulation provinces the same duties are 
discharged the deputy-commissioner (see Commissioner) 
COLLE D 1 VAL D’ EUIA, a town and episcopal see of Italy, m 
the provmce of Siena, 5 m by rail S of Poggibonsi, which is j6 m 
N W of Siena Pop (1901) town 1987, commune 9879 The 
old (upper) town (732 ft above sea-level), contains the cathedral, 
dating from the t3th century, with a pulpit partly of this period , 
the fa9ade has been modernized There are also some old palaces 
of good architecture, and the old house where Arnolfo di Cambio, 
the first architect of the cathedral at Florence (1232-1301) was 
born The lower town (460 ft ) contams glass-works , the paper 
and iron industries (the former as old as 1 377) are less important 
COLLEGE {Collegium), in Roman law, a number of persons 
associated together by the possession of common functions, — a 
body of colleagues Its later meaning applied to any union of 
persons, and collegium was the equivalent of kruiptLa In 
many respects, e g in the distinction between the responsibilities 
and rights of the society and those of individual meml^rs thereof, 
the collegium was what we should now call a corporation {qv) 
Collegia might exist for purposes of trade like the English gilds, 
or for religious purposes {t g the college of augurs, of pontifices, 
Ac ), or for political purposes, e g tribunorum pUbts collegia 
Bv the Roman law a collegium must have at least three members 
The name is now usually applied to educational corporations, 
such As the colleges of Oxford and Cambridge, with which, m the 
numerous English statutes relating to colleges the colleges of 
Winchester and Eton are usually associated Ihese colleges are 
m the eye of the law eleemosynary corporations In some of the 
earlier statutes of Queen Elizabeth they are spoken of as having 
an ecclesiastical character, but the doctrine of the common law 
since the Reformation has been that they are purely lay corpora- 
tions, notwithstanding that most or all of their members may be 
persons m priest’s orders Ihis is said to have been settled b\ 
Dr Patrick s case {Raymond's Reports, p loi) 

C olleges appear to have grown out of the voluntar> association 
of students and teachers at the university According to some 
accounts these must at one time have been numerous and flourish- 
ing beyond anything we are now acquamted with We are told, 
for example, of 300 halls or societies at Oxford, .ind 30,000 
students In early times there seems to have been a strong 
desire to confine the scholars to certain licensed houses beyond 
the influence of the townspeople. Men of wealth and culture, 
and notably the political bishops and chancellors of England, 
obtained charters from the crown for the incorporation of 
societies of scholars, and these m time became exclusively the 
places of abode for students attending the university At the 
same time the corporations thus founded were not necessarily 
attached to the locality of the university The early statutes of 
Merton College, for example, allow the residence of the college 
to be shifted as occasion required , and the foundations of Wolsey 
at Oxford and Ipswich seem to have been the same m intention. 
In later times (until the introduction of non-collegiate students) 
the university and the colleges became coextensive , every 
member of the university had to attach himself to some college 
or hall, and every person admitted to a college or hall was obliged 
to matriculate himself in the university 

In Ayliffe’s Ancient and Present Stale of the University of Oxford 
It IS stated that a college must be “ i.nade up of three persons (at 
least) joined in community. And the reason of this almost seems 
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to speak its own necessity, without the help of any express law to 
countenance it because among two persons only there cannot 
be, in fact, a major part , and then if any disagreement should 
happen to arise between them it cannot be, m fact, brought to a 
conclusion by such a number alone in case both the parties should 
firmly adhere to their dissenting opinions , and thus it is declared 
by the civil law But by the canon law it is known to be other- 
wise , for by that law two persons m number may make and 
constitute a college, forasmuch as according to this law two 
persons make and constitute an assembly or congregation The 
common law of England, or rather the constant usage of our 
princes in erectmg aggregate bodies, which has established this rule 
among us as a law, has been herein agreeable to the method and 
doctrine of the civil law, for that in all their grants and charters 
of incorporation of colleges they have not framed any aggregate 
body consisting of less than three in number ” Another principle, 
apparently derived from the civil law, is that a man cannot be 
a fellow in two colleges at the same time The law of England 
steadily resisted any attempt to mtroduce the principle of in- 
equality into colleges An act of 1 542, reciting that divers founders 
of colleges have given in their statutes a power of veto to indi- 
vidual members, enacts that every statute made by any such 
founder, whereby the grant or election of the governor or ruler 
with the assent of the most part of such corporation should be in 
any wise hindered by any one or more being the lesser number 
(contrary to the common law), shall be void 

The corporation consists of a head or master, fellows and 
scholars Students, not being on the foundation, residing in the 
college, arc not considered to be members of the corporation 
The governing body in all eases is the head and fellows 
It IS considered essential to corporations of an ecclesiastical 
or educational character that they should have a Visitor whose 
duty It IS to see that the statutes of the founder are obeyed 
The duties of this officer have been ascertained bv the courts of 
law in a great variety of decided cases Subject to such restric- 
tions as may be imposed on him by the statutes of the collie, 
his duties are generally to interpret the statutes of the college 
in disputed cases, and to enforce them where thej have been 
violated For this purpose he is empowered to “ visit ” the 
society — usually at certain stated intervals In questions 
withm his jurisdiction his judgment is conclusive, but his juris- 
diction does not extend to any cases under the common laws 
of the country, or to trusts attached to the college Generally 
the visitorship resides in the founder and his heirs unless he has 
otherwise appointed, and in default of him in the crown 
The fellowships, scholarships, &c , of colleges were until a 
comparatively recent date subject to various restrictions 
Birth in a particular county, education at a particular school, 
relationship to the founder and holy orders, are amongst the 
most usual of the conditions giving a preferential or conclusive 
claim to the emoluments Most of these restrictions have been 
or are being swept away (See Universities , Oxford , Cam- 
bridge, &c) 

The term “ college ” (like “ academy ”) is also applied to 
various institutions, ^ g to colleges of physicians and surgeons, 
and to the electoral college in the United Stateb presidential 
elections, &c For the Sacred College see Cardinal 
COLLEONI, BARTOLOMMEO (1400-1475), Italian soldier 
of fortune, was born at Bergamo While he was still a child his 
father was attacked and murdered m his castle of Trezzo by 
Filippo Maria Visconti, duke of Milan After wandering about 
Italy he entered the service of various condoUtert, such as Braccio 
da Montone and Carmagnola At the age of thirty-two he was 
serving the Venetian republic, and although Francesco Maria 
Gonzaga was commander-in-chief, Colleoni was the life and soul 
of the army He recaptured many towns and districts for 
Venice from the Milanese, and when Gonzaga went over to the 
enemy he continued to serve the Venetians under Erasmo da 
Narni (known as Gattamelata) and Francesco A Sforza, winning 
battles at Brescia, Verona and on the lake of Garda When 
peace was made between Milan and Venice in 1441 Colleoni went 
over to the Milanese, together with Sforza m 144 j But although 


well treated at first, he soon fell under the suspicion of the 
treacherous Visconti and was imprisoned at Mon/a, where he 
remamed until the duke’s death in 1447 Milan then fell under 
the lordship of Sforza, whom Colleoni served for a tunc, but in 
1448 he took leave of Sforza and returned to the Verietians 
Disgusted at not having been elected captain-general, be xsent 
over to Sforza once more, but Venice could not do without him 
and by offering him increased emoluments induced him to return, 
and m 1455 be was appointed captain-general of the republic 
for bfe Although he occasionally fought on his own account, 
when Venice was at peace, he remain^ at the disposal of the 
republic m time of war until his death 

Colleoni was perhaps the most respectable of all the Italian 
condoUtert, and although he often changed sides, no act of 
treachery is imputed to him, nor did he subject the temtones 
he passed through to the rapine and exactions practised by other 
soldiers of fortune When not fighting he devoted his time to 
introducing agricultural improvements on the vast estates with 
which the Venetians had endowed him, and to charitable works 
At his death m 1475 he left a large sum to the republic for the 
Turkish war, with a request that an equestrian statue of himself 
should be erected in the Piazza San Marco ihe statue was 
made by Verrocchio, but as no monument was permitted in the 
famous Piazza it was placed opposite the hospital of St Mark 
by way of compromise 

Sec G M Tionoim II Caitello di Lavetnu^o e i ennU Muthnengo 
CvUeont {Ti<.rg,imo J8S4) lor an account of his wars see S Romanm 
Stona documentata di I etiezia lol iv (Venice 1855) and other 
histones of Venice (I V *) 

COLLETER (Gr koAAos, glue), a botanical teim for the 
gum-secreting hairs on the buds of certain plants 

COLLETTA, PIETRO (1775-1831), Neapolitan general and 
historian, entered the Neapolitan artillerj' in 1796 and took part 
m tlie campaign against the French in 1798 On the entr\ of 
the French into Naples and the establishment of the Paithe- 
nopean republic (1799) he adhered to the new government, and 
when the Bourbon king Ferdinand IV (qv) reconquered the 
city Colletta was thrown into prison and onl> escaped the death 
penalty by means of judiciously administered bribes Turned 
out of the arm> he became a cimI engineer, but when the 
Bourbons were expelled a second time m i8o6 and Joseph Bona- 
parte seized the throne of Naples, he was reinstated m his rank 
and served m the expedition against the brigands and rebels of 
Calabria In 1812 he was promoted general, and made director 
of roads and bridges He served under Joachim Murat and 
fought the Austrians on the Panaro m 1815 On the restoration 
of Ferdinand Colletta was permitted to retain his rank m the 
arm} , and given command of the Salerno division At the out- 
break of the revolution of 1820 the king called him to his councils, 
and when ihe ronstitution had been granted Colletta was sent 
to put down the separatist rising m Sicily, which he did with 
great severity He fought in the constitutionalist ami} against 
the Austrians at Rieti (7th of March 1821), and on the re-estab- 
lishment of autocracy he was arrested and imprisoned for three 
months by order of the prince of Canosa, the chief of police, his 
particular enemy He would have been executed had not 
the Austrians intervened m his favour, and he was exiled instead 
to Brunn in Moravia , m 1823 he was permitted to settle in 
Florence, where he spent the rest of his days engaged on his 
Storia del reame di Napoli He died m 1831 Ills historv 
(ist ed , Capolago, 1834), which deals with the reigns of Charles 
ni and Ferdinand IV (1734-1825), is still the standard work 
for that period , but its v^alue is somewhat diminished by the 
author’s bitterness against his opponents and the fact that he 
does not give chapter and verse for his statements, man} of 
which are based on his recollection of documents seen, but not 
available at the time of writing Still, having been an actor m 
many of the events recorded, he is on the whole accurate and 
trustworthy 

Sec Gmo Capponi s memoir of him published m the St on a del 
reame dt NapoU (2nd ed Florence 1848) (T *) 

COLLEY, SIR GEORGE POMEROY (1835-1881), British 
general, third son of George Pomeroy Colley, of Rathangan, 
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Co Kildare, Ireland, and grandson of the fourth Viscount Har- 
berton, was born on the ist of November 1835, and entered the 
2nd Queen’s Regiment from Sandhurst as ensign in 1852 From 
1854 to i860 he served in South Africa, and was employed in 
surveying and as a magistrate m charge of the Bashi river district 
in Kaffraria Early in i860 he went with his regiment to China to 
join the Anglo-French expedition, and took part in the capture 
of the Tdku forts and the entry into Peking, returning to South 
Africa to complete his work in Kaffraria (brevet-majonty) 
In 1862 he entered the Staff College and passed out in one year 
with honours After serving as brigade-major at Devonport for 
five yeais, he went to the War Office in 1870 to assist in the 
preparation of (I ord) ( ardwell s measures of army reform He 
was appointed professor of militaiy administration at the Staff 
College in 1871 Early in 1873 he joined Sir Garnet Wolseley at 
the Gold Coast, where he took charge of the transport, and the 
'success of the Ashanti expedition was in no small degree due to 
his exertions He was promoted brevet-colonel and awarded the 
C B In 1875 he accompanied Wolseley to Natal (C M G ) On 
his return home he was appointed military secretary to Lord 
I ytton, governor-general of India, and in 1877 private secretary 
(K C S I ) In 1879 he joined Wolseley as chief of the staff and 
brigadier-general in S E Africa, but, on the murder of Cavagnari 
at Kabul, returned to India In 1880 he succeeded Wolseley in 
S E Africa as high commissioner and general commanding, and 
conducted the operations against the rebel Boers He was 
defeated at Laing’s Nek and at the Ingogo river, and killed at 
Majuba Hill on the 27th of February 1881 He had a very high 
reputation not only for a theoretical knowledge of military 
affairs, but also as a practical soldier 

StL J if e of Sir George Pornerov Lollev by Lieut Gen Sir W F 
Butler (London i8go) 

COLLIER, ARTHUR (1680-1732), l-nglish philosopher, was 
born at the rectory of Steeple I angford, Wiltshire, on the i2th of 
October 1680 He entered at Pembroke College, Oxford, in July 
1697, but in October 1698 he and his brother William became 
members of Balliol His father having died in 1697, it was 
arrange d that the family living of 1 angford Magna should be given 
to Arthur as soon as he was old enough He was presented to the 
ben 'icc m 1704, and held it till his death His sermons show no 
traces of his bold theological speculations, and he seems to have 
been faithful in the discharge of his duty He was often in 
pecuniary difficulties, from winch at last he was obliged to free 
himself by selling the reversion of I angford rectory to Corpus 
Chnsti College, Oxford His philosophical opinions grew out of 
a diligent study of Descartes and Malebranche John Norris of 
liemerton also strongly influenced him by his Es^ay on the Ideal 
World (1701-1704) It IS remarkable that Collier makes no 
reference to I ocke, and shows no sign of having any knowledge 
of his works As early as 1703 he seems to have become con- 
vinced of the non-cxistence of an external world In 1712 he 
wrote two essays, which are still in manuscript, one on substance 
and accident, and the other called Clavts Phtlosophua His 
chief work appeared in 1713, under the title Clavts Umvcrsalu, 
or a Netv Inquiry after Truth, being a Demonstration of the Non- 
Existenee or Impossibility of an Lxternal World (printed privately, 
Edinburgh, 1836, and reprinted in Metaphysical Tracts, 1837, 
edited by Sam Parr) It was favourablv mentioned by Reid, 
Stewart and others, was frequently referred to by the Leib- 
nitzians, and was translated into German by von Fschenbach in 
1756 Berkeley’s Principles of Knowledge and Theory of Vision 
preceded it by three and four years respectiyely, but there is no 
evidence that they were known to Collier before the publication 
of his book 

His views arc grounded on two presuppositions — first the utter 
aversion of common s< nsc to any theory of rtpr< si ntativc perception , 
second the opinion which Collier held in common with Berkeley 
and Hume afterwards that the difference between imagination and 
sense perception is only one of degree The former is the basis of 
the negative part of his argument the latter supplies him with all 
the positive account he has to give and that is meagre enough 
The Clavts consists of two parts After explaining that he will use 
the term “ external world in the sense of absolute self existent 
independent matter he attempts m the first part to prove that the 


visible world is not external by showing — first, that the seeming 
externality of a visible object is no proof of real externality and 
second, that a visible object, as such is not external The image 
of a centaur seems as much external to the mind as any object of 
sense and since the difference between imagination and perception 
is only one of degree God could so act upon the mind of a person 
imagining a centaur that he would perceive it as vividly as any 
object can be seen Similar illustrations arc used to prove the second 
proposition that a visible object as such is not external The first 
part ends with a reply to objections based on the universal consent 
of men, on the assurance given by touch of the extra existence of the 
visible world and on the truth and goodness of God (Descartes), 
which would be impugned if our senses deceived us Collier argues 
naively that if universal consent means the consent of those who have 
considered the subject it may be claimed for his view He thinks 
with Berkeley that objects of sight are quite distinct from those of 
touch, and that the one therefore cannot give any assurance of the 
other , and he asks the Cartesians to consider how far God s truth 
and goodness are called m question by their denial of the externality 
of the secondary qualities 1 he second part of the book is taken up 
with a number of metaphysical arguments to prove the impossibility 
of an external world The pivot of this j art is the logical principle of 
contradiction From the hypothesis of an i sternal world a senes of 
contradictions are deduced such as that the world is both finite and 
infinite is movable and immovable Ac and finally, Aristotle and 
vanous other philosophers are quoted to show that the external 
matter they dealt with as mere potentiality is just nothing at all 
Among other uses and consequences of his treatise Collier thinks it 
furnishes an easy refutation of the Romish doctrine of transub 
stantiation If tnere is no external world the distinction between 
substance and accidents vanishes and these become the sole essence 
of m iterial objects so th it there is no room for any change whilst 
they remain as before Sir William Hamilton thinks tint the 
logically necessary advance from tbo old theory of rcpiesentative 
perception to idealism was stayed bj anxiety to save this miracle of 
the church and he gives Collier credit for being the first to make 
the discovery 

His Clavts Universalis is interesting on account of the resemblanie 
between its vuws and those of Berkeley Both were move 1 by then 
dissatisfaction with the theory of representative perception Both 
have the feeling that it is inconsistent with the common sense of 
mankind which will insist that the very object perceived is the sole 
reality They equally iffirni that the so called lepicsentative image 
IS the sole reality ind discard as unthinkable the unjii reciving 
matenal cause of the philosophers Of objects of sense they say 
tlieir esse is pen tpt But Collier never got beyond a bald assertion 
of the fact while Berkeley addressed himself to in exjilanation of it 
1 he thought of a distinction be twe eii direct and indirect jiereejitioii 
never dawned upon Collier To the cjuestioii how all m itter exists 
m dependence on percipient mind his only reply is Just how my 
reader pleases provieleel it be somehow As cause of our sensations 
and giound of our belief in externality he substituted for an un 
intelligible material substance an equally unintelligible oper ition of 
divine jiower His book exhibits no traces of a scientific divelop 
ment The most that can be said about him is that he was an 
intelligent student of Descartes and Malebranche and had the ability 
to apply the results of Ins reading to the facts of his expem nci In 
jihilosophy he is a curiosity and notliing more His biographer 
attributes the comparative failure of the Clavis to its inferiority in 
point of style but the crudeness of his thought had quiU as much to 
do with his failure to gam a hearing Hamilton (Djsimsaioiis p 197) 
allows greater sagacity to Collier than to Berkeley on the ground 
that he did not vainly attempt to enlist men s natural bilicf against 
the hypothetical realism of the philosophers But Collier did so as 
far as his light enabled him He appealed to the popular conviction 
that the proper object of sense is the sole reality although he 
despaired of getting men to give uji their belief m its externality and 
asserted that nothing but prejudice prevented them from doing so, 
and there is little doubt that if it had ever occurred to him as it did to 
Berkeley to explain the genesis of the notion of externality he would 
have been more hopeful of commending his theory to the popular 
mind 

In theology Collier was an adherent of the High Church party 
though his views were by no means orthodox In the Jacobite 
Mist s Journal he attacked Bishop Hoadly s defence of sincere 
errors His views on the problems of A nanism and his attempt to 
reconcile it with orthodox theology, aie contained m A Specimen of 
True Philosophy (1730 reprinted m Metaphysical Tracts 1837) and 
Logology or a Treatise on the Logos in Seven Sermons on John t 
I 2 3 14. (1732 analysed m Metaph Tracts) These may be 
compared with Berkeley s Sins 

See Kobt Benson Memoirs of the Life and Writings of Arthur 
Collier (1837) rennemann History of Philosophy Hamilton, 
Discussions A C Fraser edition of Berkeley s Works G I yon 

Un Id^aliste anglais au XVIIl® si6cle in Rev philos (1880), 
X 375 

COLLIER, JEREMY (1650-1726), English nonjurmg divine, 
was born at Stow-with-Quy, Cambridgeshire, on the 23rd of 
September 1650 He was educated at Ipswich free school, over 
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which his father presided, and at Caius College, Cambridge, 
graduating B A in 1673 and M A in 1676 He acted for a short 
time as a private chaplain, but was appointed m 1679 ^ the 
small rectory of Ampton, near Bury St Edmunds, and in 1685 he 
was made lecturer of Gray’s Inn 

At the Revolution he was committed to Newgate for writing in 
favour of James II a tract entitled The Desertion discuss'd in a 
Letter to a Country Gentleman {16^8), m answer to Bishop Burnet’s 
defence of King William’s position He was released after some 
months of imprisonment, without trial, by the intervention of his 
friends In the two following years he continued to harass the 
government by his publications and in 1692 he was again in 
prison under suspicion of treasonable correspondence with James 
His scruples forbade him to acknowledge the jurisdiction of the 
court by accepting bail, but he was soon released But in 
1696 for his boldness in granting absolution on the scaffold to 
Sir John Friend and Sir William Parkyns, who had attempted 
the assassination of William, he was obliged to flee, and for the 
rest of his life continued under sentence of outlawry 

When the storm had blown over he returned to London, and 
employed his leisure in works which were less political in their 
tone In 1697 appeared the first volume of his Essays on Several 
Moral Subjects, to which a second was added m 1705, and a third 
in 1709 The first series contained six essays, the most notable 
being that “ On the office of a Chaplain,” which throws much 
light on the position of a large section of the clergy at that time 
Collier deprecated the extent of the authority assumed by the 
patron and the servility of the poorer clergy 

In 1698 Collier produced his famous Short View of the Im- 
morality and Profaneness of the English Stage He dealt 
with the immodesty of the contemporary stage, supporting his 
contentions by a long senes of references attesting the com- 
parative decenev of I atm and (ireck drama , with the profane 
language indulged in by the players , the abuse of the clergy 
common in the drama , the encoumgement of vice by represent- 
ing the vicious characters as admirable and successful , and 
finally he supported his general position by the analysis of 
particular plays, Dryden’s Amphitryon , Vanlmigh’s Relapse and 
D’Urfey’s Don Quixote Ihe iiook aliounds in hvpercnticism, 
particularly in the imputation of profanity , and in a useless 
display of learning neither intrinsically valuable nor conducive 
to the argument He had no artistic appreciation of the subject 
he discussed, and he mistook cause for effect in asserting that the 
decline in public morality was due to the flagrant indecency of 
the stage Yet in the words of Macaulay, who gives an admirable 
account of the discussion in his essay on the comic dramatists of 
the Restoration, “ when all deductions have been made, great 
merit must be allowed to the work ” Dryden acknowledged, 
in the preface to his Fables the justice of ( oilier s strictures, 
though he protested against the manner of the onslaught , * but 
( ongreve made an angry reply , Vanbrugh and others followed 
Collier was prepared to meet any number of antagonists, and 
defended himself m nume>-ous tracts The Short Vteio was 
followed by a Defence (1699), Second Defence (1700), and Mr 
Collier's Dissuasive from the Playhouse, in a Letter to a Person of 
Quality (1703), and a Further Vindication (1708) The fight 
lasted in all some ten years , but ( oilier had right on his side, 
and triumphed , his position was, moreover, strengthened by the 
fact that he was known as a Tory and high churchman, and that 
his attack could not, therefore, be assigned to Puritan rancour 
against the stage 

From 1701 to 1721 Collier was employed on his Great Historical, 
Geographical, Genealogical and Poetical Dictionary, founded on, 
and partly translated from, Louis Mor6ri’s Dictionnaire kts- 
torique, and in the compilation and issue of the two volumes 
folio of his own Ecclesiastical History of Great Britain from the 
first planting of Christianity to the end of the reign of Charles II 

1 ‘ He IS too much given to horse play in his raillery, and comes 
to battle like a dictator fiom the plough I will not say the zeal 
of God s house has eaten him up but I am sure it has devoured 
some part of his good manners and civility ” (Dryden, Works, ed 
Scott, XI 2^9) 


(1708-1714) Ihe latter work was attacked by Burnet and others, 
but the author showed himself as keen a controversialist as ever 
Many attempts were made to shake his fidelity lO the lost cause 
of the Stuarts, but he continued indomitable to the end In 
1712 George Hickes was the only suivivor of the nonjunng 
bishops, and in the next year ( oilier was consecrated He 
had a share in an attempt made towards union with the Greek 
Church He had a long correspondence with the Eastern 
authorities, his last letters on the subject being written in 1725 
Collier preferred the version of the Book of Common Prayer 
issued m i'>49, and regretted that certain practices and petitions 
there enjoined were omitted in later editions His first tract on 
the subject. Reasons for Restoring some Prayers (1717), was 
followed by others In 1718 was published a new Communion 
Office taken partly from Primitive Liturgies and partly from the 
first English Reformed Common Prayer Book, which em- 
bodied the changes desired by Collier Ihe controversy that 
ensued made a split in the nonjunng communion His last work 
was a volume of Practical Discourses, published in 1725 He 
died on the 26th of April 1726 

Bibi io( RAPHV -There i>, an excellent account of Collier in 
A Kippis s Biographia lintanniia vol iv (1789) where sonu 
sensible oliservations b\ the editor are idded to the original luo 
graphy \ full list of Colht r s writings is gi'cn b\ the Re\ Vni 
Hunt m the aiticle in the Dictionary of National Biography hor 
particulars of Colliers history as a nonjunng bishop see Thomas 
I^thbury A History of the Nonjurors {1845) There is an 
txcellent account of the Short View and the eontroversv arising 
fiom It m \ Beljamt s Le Public et les homnu s dc Irtttes en ingleteiie 

ail XVI IP siMe (2nd cd 1897) jip 244 263 

COLLIER, JOHN PAYNE (1789-1883), English Shakespearian 
critic, was born in London, on the nth of January 1789 His 
father, John Dyer C oilier (1762-1825), was a successful journalist, 
and his connexion with the press obt lined for his son a position 
on the Morning Chronicle as learlcr writer, dramatic critic and 
reporter, which continued till 1847 , he was also for some time 
a reporter for The Times lie was summoned befo’-e the House 
of Commons m 1819 for giving an incorrett report of a speech 
bv Joseph Hume He entered the Middle lemple in 1811 hut 
was not called to the bar until 1829 Ihe dela> was parth due 
to his indiscretion in publishing the Criticisms on the Bar (ibnj) 
by “ Amicus Curiae ” Ills leisure was given to the studv of 
Shakespeare and the early English drama After some minor 
publications he produced in 1825-1827 a new edition of Dodslt\ s 
Old Plays, and in 1853 a supplementary volume entitled Ftvt 
Old Plays In 1831 appeared his History ot Fnglidi Dramatu 
Poetry and Annals of the Stage to the Restoration, a badlv arranged, 
but valuable work It obtained for him the post of librarian 
to the duke of Deaonshire, and subsequently, access to the 
chief collections of earlv English literature throughout the 
kingdom, espcciallv to the treasures of Bridgwater House 
These opportunities were unhappily misused to effect a senes of 
literary fabrications, which may be chantabh, and pcrhips 
not unjustly, attributed to literary monomania, but of which 
It is difficult to speak with pitience, so completely did thev for 
a long time bewilder the chronology of Shakespeare’s writings, 
and such suspicion ha\c they thrown upon MS ecidence in 
general After Neio Facts, New Particulars and Further Parti- 
culars respecting Shakespeare had appeared and passed muster. 
Collier produced (1852) the famous Perkins Folio, a copt of the 
second folio (1632), so called from a name written on the title- 
page On this book were numerous MS emendations of Shake- 
spieare said by Collier to be from the hand of ‘ an old corrector 
He published these corrections as Notts and Emendations to 
the Text ot Shakespeare (1852), and boldly incorporated them 
in his edition (1853) of Shakespeare Iheir authenticity was 
disputed by S \V Singer in The Text of Shakespeare I indicated 
(1853) and by E A Brae in Literary Cookery on internal 

evidence , and when in 1859 the folio was submitted bv its 
owner, the duke of Devonshire, to experts at the British Museum, 
the emendations were incontestablv pro\ed to be forgciics of 
modem date Collier was exposed bv Mr Nicholas Hamilton in 
his Inquiry (i860) The point whether he w^as decener or 
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deceived was left undecided, but the falsifications of which he 
was unquestionably guilty among the MSS at Dulwich College 
have left little doubt respecting it He had produced the 
Memoirs 0/ Edward Alleyn for the Shakespeare Society in 1841 
He followed up this volume with the Alleyn Papers (184^) and 
the Diary of P Henslmve (1845) He forged the name of Shake* 
speare in a genuine letter at Dulwich, and the spurious entries 
in Alleyn’s Diary were proved to be by ( ollier’s hand when the 
sale of his library m 1884 gave access to a transcript he had 
made of the Diary with interlineations corresponding with the 
Dulwich forgeries No statement of his can be accepted without 
verification, and no manuscript he has handled without careful 
examination, but he did much useful work He compiled a 
valuable Bibltographual and Critical Account of the Rarest 
Books in the English Language (1865), he reprinted a great 
number of early Pmglish tracts of extreme rarity, and rendered 
good service to the numerous antiquarian soaeties with which 
he was connected, especially m the editions he produced for the 
Camden 'Society and the Perev Society His Old Mans Diary 
(1871-1872) IS an interesting record, though even here the taint 
of fabrication is not absent Unfortunately what he did amiss 
IS more striking to the imagination than what he did aright, 
and he will be chiefly remembered bj it He died at Maiden- 
head, where he had long resided, on the 17th of September 
1883 

For an account of the discussion rai cd bj Collier's emendations 
sccC Inglchy Complete View of the Sti(7K<':feare Controversy (iS(n) 

COLLIN, HEINRICH JOSEPH VON (1771-1811), Austrian I 
dramatist, was born in Vienna, on the 26th of December 1771 
He received a legal education and entered the Austrian mmistrv 
of finance where he found speedy promotion In rSoi; and m 
1809, when Austria was under the heel of Napoleon, f ollin was 
entrusted with important political missions In 1803 he was, 
together with other members of his family, ennobled, and m 
1809 made Hofrat He died on the 28th of July i8ir His 
tragedy Regulus (1801), written in strict classical form, was 
received with enthusiasm in Vienna, where hterarv taste, 
less advanced than that of North Germany, was still under the 
ban of French classicism But m his later dramas, Cortolan 
(1804), Polyxena (1804), Balboa (1806), Bianca della Porta 
(i8o8), he made some attempt to reconcile the pseudo-classic 
type of tragedy with that of Shakespeare and the German 
romanticists As a lyric poet (Cedichte, collected 1812), Collin 
has left a collection of stirring W ehrmannslieder for the fighters 
in the cause of Austrian freedom, as well as some excellent 
ballads {Kaiser Max auf der Marttnsxoand, Herzog Leupold vor 
Solothurn) IIis younger brother Matthaus von Collm (1779- 
1824), was, as editor of the Wiener Jahrbucher fur Literatur, an 
even more potent force m the literary life of Vienna He was, 
moreover, m sympathy with the Romantic movement, and 
intimate with its leaders His dramas on themes from Austrian 
national history (Belas Krieg mit dem Vater, 1808, Der Tod 
Friedrichs des Streitbaren, 1813) may be regarded as the 
immediate precursors of Grillparzer’s historical tragedies 

Ills Gesammelte Werke appeared in 6 \ols (1812-1814) he is the 
subject of an excellent monoKraph by F Laban (1879) See also 
A Hauffen Das Drama der klasstschen Pertode ii 2 (1891) where 
a repnnt of Regulus will be found M von Colhu s Dramatische 
D tc Am w/jfin were published m 4 vols (1815-1817) in') Nachgelassene 
Schriften edited by J von Hammer m 2 vols (1827) A study 
of his life and work by J Wihan will lx found in Euphorton Ergdn 
zunf'sheft v (1901) 

COLLIN D»HARLEVILLE. JEAN FRANCOIS (1755-1806), 
French dramatist, was bom at Mcvoisins, near Maintenon 
fEure-et-Loire), on the 30th of May 1755 His first dramatic 
success was V Inconstant, a comedy accepted by the Com6die 
Fran^aise in 1780, hut not produced there until six years later, 
though It was played elsewhere in 1784 I his was followed 
by VOptimxste, ou Vhomme toujours content (1788), and Chateaux 
en Espagne ( 1 789) His best play, Le Vteuv Celtbataire, appeared 
in 1793 Among his other plays are — the one-act comedy 
Monsieur de Crac dans son petit castel (1791), Les Artistes 
Les Mceiirs du jour (1800) and Malice pour malice (1803) | 


Collin was one of the original members of the Institute of France, 
and died m Pans on the 24th of February 1806 
The 1822 edition of his Thtdtre et poisies fugitives contains a notice 
by his fnend the dramatist Andriciix Hh TMdtre was also edited 
by L Moland m 1876 , and by Edouard iluerry m 1882 
COLLING. ROBERT (1749-1820), and CHARLES (1751-1836), 
English stock breeders, famous for their improvement of the 
Shorthorn breed of cattle, were tlw sons of Charles Colling, a 
farmer of Ketton near Darlington Their lives are closelv 
connected with tlie history of the Shorthorn breed Of the two 
brothers, Charles is probably the better known, and it was his 
visit to the farm of Robert Bakewell at Dishley that first led the 
brothers to realize the possibilities of scientific cattle breeding 
Charles succeeded to his father’s farm at Ketton Robert, 
after being first apprenticed to a grocer m Shields, took a farm 
at Barmpton An animal which he bought at Charles’s advice 
for £8, and afterwards sold to his brother, became known as the 
celebrated “ Hubback, ’ a bull which formed the basis of both 
the Ketton and Barmpton herds The two brothers pursued 
the same system of “ in and m ” breeding which thev had learned 
from Bakewell, and both the Ketton and the Barmpton herds 
were sold by auction in the autumn of 1810 The former with 
47 lots brought £7116, and the latter with 61 lots £7852 Robert 
Colling died unmarried at Barmpton on the 7th of March 1820, 
leaving his property to his brother Charles Colling, who is 
remembered as the owner of the famous bulls “ Hubback,” 
“ Favourite ” and “ Comet,” was more of a specialist and a 
business man than his brother He died on the i6th of January 
1836 

See tlic Journal of the Royal Agneulturil Society 1899, for a 
biographical ski tch of the brothers Coiling b> C J Bates 

COLLINGWOOD, CUTHBERT COLLINGWOOD, Bahon (1750- 
1810), British naval commander, was born at Newcastle-upon- 
Tyne, on the 26th of September 17^0 He was early sent to 
school , and when only eleven years of age he was put on board 
the ” Shannon,” then under the command of Captain (afterwards 
Admiral) Brathwaite, a relative of his own, to whose care and 
I attention he was m a great measure mdebted for that nautical 
' knowledge which shone forth so conspicuously m his subsequent 
career After ser\ ing under Captam Brathwaite for some years, 
and also under Admiral Roddam, he went m 1774 to Boston with 
Admiral Graves, and served in the naval bngade at the battle 
of Bunker Hill (17th of June 177*;), where he gained his lieu- 
tenancy In 1779 he was made commander of the ” Badger,” 
and shortly afterwards post-captam of the “ Hinchinbroke,” a 
small frigate In the spring of 1780 that vessel, under the 
command of Nelson, was employed upon an expedition to the 
Spanish Mam, where it was proposed to pass into the Pacific 
navigating boats along the river Sun Juan and the lakes 
Nicaragua and Leon The attempt failed, and most of those 
engaged m it became victims to the deadly influence of the 
climate Nelson was promoted to a larger vessel, and Colljng- 
wood succeeded him in the command It is a fact worthy of 
record that the latter succeeded the former very frequently 
from the time when they first became acquainted, until the star 
of Nelson set at Trafalgar — giving place to that of Collingwood, 
less brilliant certainly, but not less steady m its lustre 

After commanding in another small frigate, Collingwood 
was promoted to the “ Sampson ” (64) , and in 1783 he was 
appointed to the “ Mediator,” destined for the West Indies, 
where, with Nelson, who had a command on that station, he 
remained till the end of 1786 With Nelson he warmly co- 
operated in carrying into execution the provisions of the naviga- 
tion laws, which had been infringed by the United States, whose 
ships, notwithstanding the separation of the countries, continued 
to tr^c to the West Indies, although that privilege was by law 
exclusively confined to British vessels In 1786 Colhngwood 
returned to England, where, with the exception of a voyage to 
the West Indies, he remained until 1793, which year he was 
appointed captain of the “ Pnnee,” the flag-ship of Rear^ 
AdmiraJ Bowyer About two years previous to this event he 
had married Miss Sarah Roddam — a fortunate alliance, which 
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continued to be a solace to him amidst the privations to which 
the life of a seaman must ever be subject 

As captain of the “ Barfleur/' CoUingwood was present at the 
naval engagement which was fought on tlie ist of June 1794 , 
and on that occasion he displayed equal judgment and courage 
On board the “ Excellent” he shared m the victory of the 14th 
of February 1797, when Sir John Jervis (Lord St Vincent) 
humbled the Spanish fleet off Cape St Vincent His conduct in 
this engagement was the theme of umversal admiration through- 
out the fleet, and greatly advanced his fame as a naval officer 
After blockadmg Cadiz for some time, he returned for a few 
weeks to Portsmouth to repair In the beginning of 1799 
CoUingwood was raised to the rank of vice-admiral, and hoisting 
his flag m the ” Triumph,” he joined the Channel Fleet, with 
which he proceeded to the Mediterranean, where the principal 
naval forces of France and Spam were assembled CoUingwood 
continued actively employed m watching the enemy, until the 
peace of Amiens restored him once more to the bosom of his 
family 

The domestic repose, however, which he so highly relished, 
was cut short by the recommencement of hostilities with France, 
and m the spring of 1803 he quitted the home to which he was 
never again to return Ihe dutv upon which he was employed 
was that of watching the French fleet off Brest, and m the 
discharge of it he displayed the most unweaned vigilance 
Nearly two years were spent m this employment , but Napoleon 
had at length matured his plans and equipped his armament, 
and the grand struggle which was to decide the fate of Europe 
and the dominion of the sea was close at hand Ihe enemy s 
fleet having sailed from Joulon, Admiral CoUingwood was 
appointed to the command of a squadron, with orders to pursue 
them The combined fleets of trance and Spam, after spreading 
terror throughout the West Indies, returned to Cadu On their 
way thither they bore down upon Admiral CoUingwood, who 
had only three vessels with hun , but he succeeded in eluding 
the pursuit, although chased bv sixteen ships of the Ime Ere 
one-half of the enemy had entered the harbour he drew up 
before it and resumed the blockade, at the same time employing 
an ingenious artifice to conceal the inferiority of his force But 
the combined fleet was at last compelled to quit Cadiz , and the 
battle of J rafalgar immediately followed ”1 he brilhant conduct 
of Admiral CoUingwood upon this occasion has been much and 
justly applauded The French admiral drew up his fleet in the 
form of a crescent, and m a double line, every alternate ship 
being about a cable’s length to windward of her second, both 
ahead and astern The British fleet bore down upon this 
formidable and skilfully arranged armament m two separate 
lines, the one led by Nelson in the “Victory,” and the other 
by CoUingwood m the “Royal Sovereign” Ihe latter vessel 
was the swifter sailer, and having shot considerably ahead of the 
rest of the fleet, was the first engaged “ See,” said NeEoa, 
pointing to the “ Royal Sovereign ” as she penetrated the centre 
of the enemy’s line, “ see how that noble fellow CoUingwood 
carries his ship into action ' ” Probably it was at the same 
instant that CoUingwood, as if in response to the observation of 
his great commander, remarked to his captain, “ What would 
Nelson give to be here ? ” The consummate valour and skill 
evinced by CoUingwood had a powerful moral influence upon 
both fleets It was with the Spanish admiral’s ship that the 
“ Royal Sovereign ” closed , and with such rapidity and precision 
did she pour m her broadsides upon the “ Santa Anna,” that the 
latter was on the eve of striking m the midst of thirty-three sail 
of the line, and almost before another British ship had fired a 
gun Several other vessels, however, seeing the imminent peril 
of the Spanish flag-ship, came to her assistance, and hemmed 
in the “ Royal Sovereign ” on aU sides , but the latter, after 
suffering severely, was relieved by the arrival of the rest of the 
British squadron , and not long afterwards the “ Santa Anna ” 
struck her colours The result of the battle of Trafalgar, and the 
expense at which it was purchased, are well known On the 
death of Nelson, CoUingwood assumed the supreme commend , 
and by his skill and judgment greatly contnbuted to the preserva- 


tion of the Bntish ships, as well as of those which were captureil 
from the enemy He was raised to the peerage os Baron 
Colhngwood of Coldburne and Heathpool, and received the 
thanks of both Houses of Parliament, with a pension of £2000 
per annum 

From this period until the death of I ord Collmgwood no great 
naval action was fought , but he was much occupied in important 
political transactions, in hich he displayed remarkable tact and 
judgment Being appointed to the command of the Merliter- 
ranean fleet, he contmued to cruise about, keeping a watchful ej e 
upon the movements of the enemy His health, however, which 
had begun to decline prev lously to the action of 1 rafalgar in 1805, 
seemed entirely to give way, and he repeatedly requested govern- 
ment to be relieved of his command, that he might return home , 
but he was urgently requested to remain, on the ground that his 
country could not dispense with his services This conduct has 
been regarded as harsh , but the good sense and political sagacit} 
which he displayed afford some palliation of tne conduct of the 
government , and the high estimation m which he was held is 
proved by the circumstance that among the many able admirals, 
equal in rank and duration of service, none stood bO prominently 
forward as to command the confidence of ministers and of the 
country to the same extent as he did After many fruitless 
attempts to induce tht enemy to put to sea, as well as to fall in 
with them when the) had done so (which circumstance materially 
contnbuted to hasten his death), he expired on board the \ lUc 
de Pans,” then lying off Port Mahon, on the 7th of March i8io 

Lord Colhngwood’s merits as a naval officer were m every' 
respect of the first order In original genius and romantic daring 
he was inferior to Nelson, who indeed had no equal in an age 
fertile in great comntanders In seamanship, in gt neral talent, 
and m re<tsoning upon the probability of events from a number of 
conflicting and ambiguous statements, Colhngwood was equal to 
the hero of the Nile , indeed, many who were familiar with lx)th 
give him the palm of superiority His political penetration was 
remarkable , and so high w'as the opinion generally entertained of 
his judgment, that he was consulted m all quarters, and on all 
occasions, upon questions of general policy, of regulation, and 
even of trade He was distinguished for benevolence and gener- 
osity , his acts of charity were frequent and bountiful, and the 
petition of real distress was never rejected by him He was an 
enemy to impressment and to floggmg , and so kind was he to his 
crew, that he obtamed amongst them the honourable name of 
father Between Nelson and CoUingwood a close intxmac) 
subsisted, from their first acquaintance m earh life till the fall of 
the former at Trafalgar , and they he side by side m the cathedral 
of St Paul s 

The selection'! from the public and private corres|>ondcncc of 
Lord Colhni'wood published m 2 \olb ovo in 1828 contain some 
of the best speumms of letter writing m tl e language See iho i 
Fine Old English Gentleman exemplified in the Life and Ckarculer of 
I ord Colhngwood a Biogtaphual Study by VN dliam Davies (London 

*875) 

COLLINGWOOD, a extv of Bourke countv , V ictoria, Australia, 
suburban to Melbourne on the N E , on the \arra Yarra river 
Pop (1901) 32, 76^) It was the first town m Victoria mcor 
porated after Melbourne and Geelong It is esteemed one of 
the healthiest of the metropolitan suburbs 

COLLINGWOOD, a town of Simcoe county, Ontario, Canada, 
90 m N N W of Toronto, on Georgian Bay, and on the Grand 
Trunk railway Pop (1901) 5755 It is the eastern terminus of 
two hnes of steamers for the ports of Lakes Huron and Superior 
It contains a large stone dry-dock and shipv ard, pork factory , 
and saw and planing mills, and has a large lumber, gram and 
produce export trade, besides a shipbiuldmg plant and steel w orks 

COLLINS, ANTHONY (1676-1729), English deist, was born at 
Heston, near Hounslow in Middlesex, on the 21st of June 1676 
He was educated at Eton and King’s College, Cambridge, and 
was for some time a student at the Middle lemple The most 
interestmg episode of his life was his intimacy with Locke, who m 
his letters speaks of him with affection and admiration In 1715 
he settled m Essex, where he held the offices of justice of the peace 
and deputy-lieutenant which he had before held in Middlesex 
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He died at his house in Harlev Street, London, on the i3lh of 
December 1729 

His writings are important as gathering together the results of 
previous English Freethinkers Ihe imperturbable courtesy of 
his style is in striking contrast to the violence of his opponents , 
and It must be remembered that, in spite of his unorthodoxy, he 
was not an atheist or even an agnostic In his own words, 
“ Ignorance is the foundation of atheism, and freethinkmg the 
cure of it ” {Discourse of Freeihinktng, 105) 

His first work of note was his Essay concerning the Use of 
Reason in Propositions the Evidence whereof depends on Human 
Testimony (1707), in which he rejected the distinction between 
above reason and contrary to reason, and demanded that revelation 
should conform to man’s natural ideas of God Like all his works, 
It was published anonymously, although the identity of the 
author was never long concealed Six years later appeared his 
chief work, A Dt<;course of Freethinking, occasioned by the Rise and 
Growth of a Sect called hreethinhrs (1713) Notwithstanding the 
ambiguity of its title, and the fact that it attacks the priests of all 
churches without modciation it contends for the most part, at 
least explicitly, for no more than must be admitted bv every 
Protestant Freethmkmg is a right which cannot and must not 
Ije limited, for it is the only means of attaining to a knowledge of 
truth. It essentially contributes to the well-being of society, and it 
IS not only permitted but enjoined bv the Hible In fact the first 
introduction of Christianity and the success of all missionary 
enterprise involve freethinkmg (in its etymological sense) on the 1 
part of those converted In I'mgland this essay, which was 
regarded and treated as a plea for deism, made a great sensation, j 
calling forth several replies, among others from William Whiston, 
Bishop Hare, Bishop HoadK , and Richard Bentley, who, under 
the signature of Phileleutlurus Ltpstcnsis, roughly handles 
certain arguments carelessly expiessed by Collins, but triumphs 
chiefly by an attack on trivial points of scholarship, his own 
pamjihlet being by no means faultless in this \ ery respect Swift 
also, being satincalh referred to in the book, made it the subject 
of a caricature 

In 1724 Collins published his Dtscoursi of the Grounds and 
Reasons of the Christian Religion, with 4 n Apcilogy for Tree Debate 
and Liberty of Writing prefixed Ostensibly it is written in 
opposition to Whiston’s attempt to show that the books of the Old 
Testament did originally contain prophecies of events in the New 
1 estament story, but that these had been eliminated or corrupted 
by the Jews, and to prove that the fulfilment of prophecy by the 
events of Christ’s life is all “ secondare, secret, allegorical, and 
mystical,” since the original and literal reference is always to some 
other fact Since, further, according to him the fulfilment of 
prophecy is the only valid proof of Christianity, he thus secretly 
aims a blow at Christianity as a revelation The canonicity of the 
New Testament he ventures openly to deny, on the ground that 
the canon could be fixed only by men who were inspired No less 
than thirty-five answers were directed against this book, the most 
noteworthy of which were those of Bishop Edward Chandler, 
Arthur Sykes and Samuel Claike To these, but with special 
reference to the work of Chandler, which maintained that a 
number of prophecies were literally fulfilled in Christ, Collins 
replied by his Scheme of literal Prophecy Considered (1727) An 
appendix contends against Whiston that the book of Daniel was 
forged m the time of Antiochus Epiphanes (see Deism) 

In philosophy, Collins takes a foremost place as a defender of 
Necessitarianism His brief Inquiry Concerning Human Liberty 
( 1 7 15) h IS not been excelled, at all events in its mam outlines, as a 
statement of the determimst standpoint One of his arguments, 
however, calls for special criticism, — his assertion that it is self- 
evident that nothing that has a beginning can be without a cause 
IS an unwarranted assumption of the \ erv point at issue He was 
attacked m an elaborate treatise by Samuel Clarke, in whose 
system the freedom of the will is made essential to religion and 
moralitv During Clarke’s lifetime, fearing perhaps to be 
branded as an enemy of religion and morality, Collms made no 
reply, but in 1729 he published an answer, entitled Liberty and 
Necessity 


Besides these works he wrote A Letter to Mr Dodivell, arguing 
that it IS conceivable that the soul may be material, and, secondly, 
that if the soul be immaterial it does not follow, as Clarke had 
contended, that it is immortal , Vindication of the Divine Attri- 
butes (1710) , Priestcraft in Perfection (1709), in which he asserts 
that the clause “ the Church Faith ” in the twentieth of the 
Thirty-nine Articles was inserted by fraud 

Sec Kippis Biographia Bnlannica G Lcchler Geschnhte des 
englischen Detsmus (1841) J Hunt, Religious Thought in England, 
11 (1871) , Leslie Stephen Enghsh Thought in the iSth Centurv i 
(1881), A W Benn Hist of English Rationalism in the iqth Century 
(London looTi), vol 1 ch 111 J M Robertson, Short History of 
rreethoughi (London 1906) -ind Deism 

COLLINS, JOHN CHURTON (1848-1908), Enghsh literary 
critic, was born on the 26th of March 1848 at Bourton on the 
Water, Gloucestershire From King Edward’s school, Birming- 
ham, he went to Balliol College, Oxford, where he graduated in 
1872, and at once devoted himself to a literary career, as jour- 
nalist, essayist and lecturer His first book was a study of Sir 
Joshua Reynolds (1874), and later he edited various classical 
English writers, and published volumes on Bohngbroke and 
Voltaire in England (1886), a Study of English Literature (1891), a 
study of Dean Swift (1893), Essays and Studies (1895), Ephemera 
Cntica{i()oi),hssays in Poetry and Criticism and Rousseau 

and Voltaire {1^0%), his original essays Ijeing sharply controversial 
in tone, but full of knowledge In 1904 he became professor of 
English literature at Birmingham University For many years he 
was a prominent University Extension lecturer, and a constant 
contributor to the principal reviews On the i «;th of September 
1908 he was found dead m a ditch near Lowestoft, at whu h place 
he had been staying with a doctor for the benefit of his health 
The circumstances necessitated the holding of an inquest, the 
verdict being that of ‘‘ accidental death ’ 

COLLINS, MORTIMER (1827-1876), English writer, was born 
at Plymouth, where his father, hrancis Collins, was a solicitor, on 
the 29th of June 1827 He was educated at a private school, and 
after some years spent as mathematical master at Queen Eliza- 
beth’s College, Guernsey, he went to London, where he devoted 
himself to journalism m the Conservative interest In 1855 he 
published his Idyls and Rhymes , and in 1865 appeared his first 
story, Who is the Hur ? A second volume of lyrics. The Inn of 
Strange Meetings, was issued in 1871 , and in 1872 he produced 
his longest and best sustained poem. The British Birds, a com- 
munication from the Ghost of Aristophanes He also wrote several 
capital novels, the best of which is perhaps Swtet Anne Page 
(1868) Some of his lyrics, m their light grace, their sparkling 
wit, their airy philosojDhy, are equal to anything of their kind in 
modern English On his second marriage m 1868 he settled at 
Knowl Hill, Berkshire tollms was an athlete, an excellent 
pedestnan, and an enthusiastic lover of country life , and from 
this time he rarely left his home for a day Conservative m his 
political and literary tastes, an ardent upholder of Church and 
State, he was yet a hater of convention, and his many and very 
varied gifts endeared him to a large circle of friends He died on 
the 28th of July 1876 

COLLINS, WILLIAM (1721-1759), Enghsh poet, was bom on 
the 25th of December 1721 He divides with Gray the glory of 
being the greatest Enghsh lyrist of the i8th century After some 
childish studies in Chichester, of which his father, a rich hatter, 
was the mayor, he was sent, m January 1733, to Winchester 
College, where Whitehead and Joseph Warton were his school- 
fellows When he had been nine months at the school, Pope paid 
Winchester a visit and proposed a subject for a prize poem , it is 
legitimate to suppose that the lofty forehead, the brisk dark eyes 
and gracious oval of the childish face, as we know it m the only 
portrait existing of Collins, did not escape the great man’s notice, 
then not a little occupied with the composition of the Essay on 
Man 

In 1734 the young poet published his first verses, in a sixpenny 
pamphlet on The Royal Nuptials, of which, however, no copy has 
come down to us , another poem, probably satiric, called The 
Battle of the Schoolbooks, was written about this time, and has also 
been lost Fired by his poetic fellows to further feats m verse, 
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Collins produced, in his seventeenth year, those Persian Eclogues 
which were the only writings of his that were valued by the world 
during his own lifetime They were not printed for some years, 
and meanwhile Collins sent, in January and October 1739, some 
verses to the Gentleman's Magazine, which attracted the notice 
and admiration of Johnson, then still young and umnfluential 
In March 1740 he was admitted a commoner of Queen’s College, 
Oxford, but did not go up to Oxford until July 1741, when he 
obtained a demyship at Magdalen College At Oxford he con- 
tinued his affectionate intimacy with the Wartons, and gained 
the friendship of Gilbert White Early in 1742 the Persian 
Eclogues appeared in London They were four in number, and 
formed a modest pamphlet of not more than 300 lines in all In a 
latei edition, of i 7 S 9 i the title was changed to Oriental Eclogues 
Those pieces may be compared with Victor Hugo’s Les Onentales, 
to which, of course, they are greatly inferior Considered with 
regard to the time at which they were produced, they are more 
than meritorious, even brilliant, and one at least — the second — 
can be read with cnjovment at the present day The rest, per- 
haps, will be found somewhat artificial and effete 

In November 1743 (ollins was made bachelor of arts, and a 
few days after taking his degree published his second woik, 
Ver<!es humbly addressed to Sir Thomas Hanmer This poem, 
written in heroic couplets, shows a great advance in individualitv , 
and resembles, in its habit of personifying qualities of the mind, 
the riper lyrics of its author For the rest it is an enthusiastic 
review of poetry, culminating m a laudation of Shakespeare 
It is supposed that he left Oxford abruptly in the summer of 
1744 to attend his mothers death-bed, and did not return 
He IS said to have now visited an uncle m Handers His in- 
dolence, which had been no less marked it the university than his 
genius, combined with a fatal 11 resolution to make it extremely 
diffieult to choose for him a path in life The arm> and the 
church were successively suggested and rejected , and he finalK 
arrived in london, bent on enjoying a small property as an in- 
dependent mm about town He made the acquaintance of 
Johnson and others, and was urged by those friends to undertake 
various important wiitings — a History of the Revival of Learning, 
several tragedies, uul 1 version of Aristotle’s Poetus, among 
otheis — ill of which he began but licked force of will to continue 
He soon sfiuandered his means, plunged, with most disastrous 
effects, into profligate excesses, and sowed the seed of his un- 
limel> misfoitunc 

It was at this time, however, that he composed his matchless 
Odts twelve in number— which appeared on the 12th of 
December 1746, dated 1747 The original project was to have 
combined them with the odes of Joseph Warton, but the latter 
proved at that time to be the more miiketable article Collins s 
little volume lell dead from the press, but it won him the aclmir i- 
tion and friendship of the poet Thomson, with whom, until the 
deith of the latter m 1748, he lived on terms of affectionate 
intimacy In 1749 Collins was raised beyond the fear of poverty 
by the death of his unde. Colonel Martyn, who left him about 
£2000, and he left London to settle m his native city He had 
hardly begun to taste the sweets of a life devoted to literature 
and quiet, before the weakness of his will began to develop m 
the direction of insanity, and he hurried abroad to attempt to 
dispel the gathering gloom by travel In the interv^al he had 
published two short pieces of consummate grace and beautv — 
the hlegv on Thomson, m 1749, and the Dirge in Cymbelint, 
later in the same year In the beginning of 1750 he composecl 
the Ode on the Popular 'superstitions of the Highlands, which was 
dedicated to the author of Douglas, and not printed till long 
aftei the death of Collins, and an Ode on the Music of the Grecian 
Theatre, which no longer exists, and m which English literature 
probably has sustained a severe loss With this poem his literary 
career closes, although he lingered in great misery for nearlv 
nine years From Gilbert White, who jotted down some pages 
of invaluable recollections of Collins in 1781, and from othei 
friends, we learn that his madness was occasionally violent, 
and that he was confined for a time m an asylum at Oxford 
But for the most part he resided at Chichester, suffering from 


extreme debility of bodv when the mind was clear, and incapabk 
of any regular occupation Music affected him in a singuku 
manner, and it is recorded that he was wont to slip out into 
the cathedral cloisters during the services, and moan and howl 
in horrible accordance with the choir In this miserable con- 
dition he passed out of sight of all his friends, and in 175O it 
was supposed, even by Johnson, that he was dead , in point 
of fact, however, his sufferings did nut cease until the 12th of 
June 1759 No journal or m igazine recorded the death of the 
forgotten poet, though Goldsmith, onlj two months before, had 
begun the laudation which was soon to becomi universal 

No English poet so great as Collins has left behind him so 
small a bulk of writings Not mi>re than 1500 lines of his have 
been handed down to us, but among these not one is slov enly, and 
few are poor His odes ire the most sc ulpturesque and faultless 
m the language Ihev lick fire, but m charm and precision of 
diction, exquisite propriety of form, and lofty poetic suggestion 
thc> stand unrivalled The ode named The Passions is the most 
popular , that To Evtivng is the classical example of perfect 
unrhvmed verse In this, and the Ode to Simplicity, one seems 
to be handling an antique v ase of matchless delic icv and elegance 
In his descriptions of nature it is unquestionable thit he owed 
something to the influence of Thomson Distinction mav 
be said to be the crowning grace of the style of Collins , its 
leading peculiaritv is the incessant personification of some 
quality of the chiracter In the Odt on Popular Superstitions 
he produced a still nobler work this poem, the most considerable 
in si/e which has been preserved, contains pissiges which arc 
bevond question unrivalled for rich mclanchoK fulness in the 
literature between Milton and Keats 

The life of (oilin', wa*, wntten bv Dr Johnson he found an 
enthu'^ia'itic editoi in Di I in^bornc m 17O5 in 1 in 1858 1 kindh 
biogr ipher m Mr Mo\ Ihoirn.'- (1 C ) 

COLLINS, WILLIAM (1787-1847), English paintci, son of an 
Irish picture dealer and man of letters, the author of a I ifi of 
Georgi Morland, was born in London He studied under Ettv 
in 1807, and in 1809 exhibited his first pictures of repute — Bov > 
at Breakfast,’ and ‘ Bovs with a Bird s \cst In iSit; he was 
made associati of the Renal \cadcmv and w^as elcctul R \ m 
1820 For the next sixteen vears he was a constant exhibitor , 
his fishermen, shnmp-catchcrs, boats and nets, stretches of coast 
and sand, and, above all his rustic children were univcrsallv 
populai Then, however he went abroad on the advuc of 
Wilkie, and for two years (18,7-1838) studied the life, manners 
and scorn rv of Itdv In i8,i) h( (xhibitid the first fruits of thi 
journe) , and m 1840, m which jear he was appointed librarian 
to the Academy he made his first appear mce as a painter of 
histor) In 1842 he returned to his earl> m inner and choice 
of subject, and during the last ycirs of hie enjo)cd greater 
popularity than ever Collins was a good colourist and an 
excellent draughtsman His eailicr pictures are deficient in 
breadth and force, but his latei work though also circfull> 
executed, is rich in effects of tone and m broadly painted 
masses His biography by his son \\ Wilkie Collins, the nov elist, 
appeared in 1848 

COLLINS, WILLIAM WILKIE (1824-1889), English novelist 
elder son of William ( ollins, R A the landscape painter, was 
born in London on the 8th of January 1824 He was educated 
at a private sihool m Highbury, and when onl) a small boy of 
twelve was taktn b) his parents to Italy where the famil> lived 
for three jears On their return to England W ilkie (ollins was 
artuled to a firm in the tea trade, but foiii vears later he aban 
doned that business foi the 1 iw, ind was entered at Lincoln s Inn 
m 1846, being called to the bar three y ears hter He found little 
pleasure in his new career, however though what he learned in 
It was exceedingly valuable to him later On his father s death 
m 1847 voung Collins made his first essay in literature, publishing 
the Life of W illiam C ollins m tv\ o v olumes m the following v cai 
In 1850 he put forth his first work of fiction, Antonina, or the 
Fall of Rome, which was clearly inspired bv his life in Italy 
Basil appeared m 1852, and Hide and Siek in i8«;4 About this 
time he made the acquaint mce of Charles Dickens, and began 
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to contribute to Household Words, where After Dark (1856) and 
The Dead Secret (1857) serially His great success was 
achieved in i860 witli the publication of The Woman in White, 
which was first printed in AU the Year Round From that tune 
he enjoyed as much popularity as any novelist of his day. No 
Name (1862), Armadale (i866), and The Moonstone, a capital 
detective story (1868), being among his most successful books 
After Ihe New Magdalen (1873) ^is ingenuity became gradually 
exhausted, and his later stones were little more than faint echoes 
of earlier successes He died in Wimpole Street, London, on 
the 23rd of September 1889 Collins’s gift was of the mclo' 
dramatic order, and while many of his stones made excellent 
plays, several of them were actually reconstructed from pieces 
designed originally for stage production But if his colours 
were occasionally crude and his methods violent, he was at least 
a master of situation and effect His trick of telhng a story 
through the mouths of different characters is sometimes irritat- 
ingly disconnected , but it had the merit of giving an air of 
actual evidence and reality to the elucidation of a mystery He 
possessed m the highest degree the gift of absorbing interest , 
the tuins and complexities of his plots are surprisingly ingenious, 
and many of his characters are not only real, but uncommon 
Count Fosco in The Woman in Whitexs perhaps his masterpiece , 
the character has been imitated again and again, but no imitation 
has ever attained to the subtlety and humour of the original 

COLLODION (from the Gr ko A Aa, glue), a colourless, viscid 
fluid, made bv dissolving gun-cotton and the other varieties of 
pyroxylin m a mixture of alcohol and ether It was discovered 
in 1846 by Louis Nicolas Menard in Paris, and independently m 
1848 by Dr J Parkers Maynard in Boston Ihe quality of 
collodion differs according to the proportions of alcohol and ether 
and the nature of the pyroxylin it contains Collodion m which 
there IS a great excess of ether gives by its evaporation a very 
tough him , the film left by collodion containing a large quantity 
of alcohol IS soft and easily torn , but in hot climates the presence 
of an excess of alcohol is an advantage, as it prevents the rapid 
evaporation of the ether Under the microscope, the film 
produced by collodion of good quality appears translucent and 
colourless To preserve collodion it should be kept cool and out 
of the action of tlie light , iodized collodion that has been dis- 
coloured by the development of free iodine may be purified by 
the immersion m it of a strip of silver foil For the lodwtng 
of collodion, ammonium bromide and iodide, and the iodides 
of calcium and cadmium are the agents employed (see Photo- 
graphy) Collodion IS used in surgeiY since, when painted 
on the skin, it rapidly dries and covers the skin with a thm 
film whidi contracts as it dries and therefore affords both 
pressure and protection Flexible collodion, containing Canada 
balsam and castor oil, does not crack, but, on the other hand, 
docs not contract It is therefore of less value ( ollodion is 
applied to small aseptic wounds, to small-pox pustules, and 
occasionally to the end of the urethra in bovs m order to prevent 
nocturnal incontinence Collodion and crystals of carlxihc acid, 
taken in equal parts, are useful in relieving toothache due to 
the presence of a carious cavity Vencatiug or Blistering 
Collodion contains cantharidm as one of its constituents The 
styptic colloid of Richardson is a strong solution of tannin m 
gun-cotton collodion bimilarly collodion may be impregnated 
with salicylic acid, carbolic acid, iodine and other substances 
Small ballooas are manufactured from collodion by coating the 
interior of glass globes with the liquid ; the film when dry is 
removed from the glass by applying suction to the mouth of the 
vessel M E Gripon found (Compt rend , 1875) that collodion 
membranes, like glass, reflect light and polarize it both by 
refraction and reflection , they also transmit a very much larger 
proportion of radiant heat, for the study of which they are 
preferable to mica 

COLLOT D’HERfiOIS, JEAN MARIE (1750-1796), French 
revolutionist, was a Parisian by birth and an actor by profession 
After figuring for some years at the principal provincial theatres 
of France and Holland, he became director of the playhouse at 
Geneva He had from the first a share m the revolutionary | 


tumult , but It was not until 1791 that he became a figure of 
importance Then, however, by the publication of V Almanack 
du Pere Gerard,'^ a little book setting forth, in homely style, the 
advantages of a constitutional monarchy, he suddenly acquired 
great popularity His renown was soon increased by his active 
interference on behalf of the Swiss of the Chiteau-Vieux Regi- 
ment, condemned to the galleys for mutiny at Nancy His 
efforts resulted m then liberation , he went himself to Brest in 
search of them , and a civic feast was decreed on his behalf 
and thcHs, which gave occasion for one of the few poems published 
during his life bv Andri Chenier But his opimons became 
more and more radical He was a member of the Commune of 
Pans on the loth of August 1792, and was elected deputy for 
Pans to the Convention, where he was the first to demand the 
abolition of royalty (on the 2i8t of September 1793), and he 
voted the death of* Louis XVI “ sans sums ” In the struggle 
between the Mountain and the Girondists he displayed great 
energy , and after the coup d'etat of the 31st of i'lay 1793 he 
made himself conspicuous by his pitiless pursuit of the defeated 
party In June he was made president of the Convention , and 
in September he was admitted to the Committee of Public 
Safety, on which he was very active After having entrusted 
him with several missions, the Convention sent him, on the 
30th of October 1793, to Lyons to punish the revolt of that city 
There he introduced the Terror m its most terrible form 

In May 1794 an attempt was made to assassinate Collot , but 
It only increased his popularity, and this won him the hatred of 
Robespierre, against whom he took sides on the 9th Thermidor, 
when he presided over the Convention during a part of the 
session During the Thtrmidonan reaction he was one of the 
first to be accused of complintv with the fallen leader, but was 
acquitted Denounced a second time, he defended himself by 
pleading that he had acted for the cause of the Revolution, but 
was condemned with Bardre and Billaud-Varcnne to transporta- 
tion to Cayenne (March 1795), where he died early in i7c;6 

Collot d’Herbois wrote and adapted from the English and 
Spanish many plavs, one of which, Le Pavsan magtslrat, kept 
the stage for several vears L'Almanach du Phe Gerard was 
reprinted under the title of Pjrennes aux amts de la ComtituUon 
jranfatse, on entretiens du Pere Gerard avec ses conettoyem 
(Pans, 1792) 

Sef F A Aulard Les Orateurs de la I eat si alive et de la Convention 
(Pans iSSs-iSSO) t 11 pj) 501 512 I In principal documents 
icKtive to tht Inal of Collot d Ikrbois Bir^rt ind Billaufl Vartniic 
are mdicitcd m Aulard Recueil dei aries du comiU de saint piibln , 
t 1 pp s and 6 

COLLUSION (from Lat colliidere, stnctly, to play with), a 
secret agreement or compact for some improper purpose In 
judicial proceedings, and particularly in raatnmomal causes 
(see Divorce), collusion is a deceitful agreement between two 
or more persons, or between one of them and a third party, 
to bnng an action against the other in order to obtain a judiaal 
decision, or some nmedy which would not have been obtained 
unless the parties had combined for the purpose or suj^ressed 
material facts or otherwise 

COLLYER, ROBERT (1823- ), American Unitarian clergy- 

man, was born m Keighley, Yorkshire, England, on the 8th of 
Decemlier 1823 At the age of eight he was compelled to iea\e 
the school and support himself by work in a linen factory He 
was naturally studious, however, and supplemented hts scant 
schooling by night study At fourteen he was apprenticed to 
a blacksmith, and for several vears worked at this trade at Ilklej 
In 1849 he became a local Methodist minister, and in the following 
year emigrated t» the United States, where he obtained emplo) - 
ment as a hammer maker at Shoemakersville, Pennsylvania 
Here he soon began to preach on Sundays while still employed m 
the factory on week-days His earnest, rugged, simple style 
of oratory made him extremely popular, and at once secured for 
him a wide reputation His advocacy of anti-slavery principles, 
then frowned upon by the Methodist authorities, aroused 
opposition, aind eventually resulted m his trial for heresy and 
the revocation of his licence He continued, however, as an 
‘ Michel Gerard was a popular Brerton peasant deputy (see Jacobins) 
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independent preacher and lecturer, and m 1859, luving joined 
the Unitarian Church, became a misbionary of that church in 
Chicago, Illinois In i860 he organized and became pastor of 
the Unity Church, the second Unitarian church m Chicago 
Under his ^idance the church grew to be one of the strongest of 
that denomination m the West, and Mr Collyer himself came 
to be looked upon as one of the foremost pulpit orators in the 
country During the Civil War he was active in the work of 
the Sanitary Commission In 1879 he left Chicago and became 
pastor of the church of the Messiah in New York city, and in 
1903 he became pastor emeritus He published Nature and 
Ltfe (1867) , A Man in Earnest Life of A H Conant (1868) , 
The Ltfe That Note ts (1871) , The Simple Truth (1877) , 7 alks 
to Young Men With Asides to Young Women (1888) , Things 
New and Old (1893) ) Lather Taylor (1906) , and A History of 
the Town and Parish of llkley (with Horsefall Turner, 1886) 

COLMAN, SAINT (d 676), bishop of Lindisfame, was prob- 
ably an Irish monk at Iona Journey mg southwards he became 
bishop of Lmdisfarne in 66 r, and a favoured friend of Oswio, 
king of Northumbria He was at the synod of Whitby m 664, 
when the great dispute between the Roman and the Celtic parties 
m the church was considered , as spokesman of the latter party 
he upheld the Celtic usages, but King Oswio decided against him 
and his cause was lost After this event Colman and some 
monks went to Iona and then to Ireland He settled on the 
island of Inishbofin, where he built a monastery and where he 
died on the 8th of August 676 

Colman must be distinguished from St Colman of Cloync 
{c 522-600), an Irish saint, who became a Christian about 570 , 
and also from another Irishman, St Cobnan Ela (553-610), 
a kinsman of St Columba The word Colman is derived from 
the Latin colunibus, a dove, and the Book of Leinster mentions 
209 saints of this name 

COLMAN, GEORGE (1732-1794), English dramatist and 
essayist, usually called “ the Elder,” and sometimes ‘ George 
the First,” to distinguish him from his son, was born in 1732 at 
Florence, where his father was stationed as resident at the court j 
of the grand duke of luscany Colman’s father died within a i 
year of his son’s birth, and the boy’s education was undertaken 
by William Pulteney, afterwards Lord Bath, whose Avife was 
Mrs Colman’s sister After attending a pnvate school in Maryle- 
bone, he was sent to Westminster School, which he leit in due 
course for Christ Church, Oxford Here he made the acquamt- 
ance of Bonnell Ihornton, the parodist, and together they founded 
The Connoisseur (1754-1756), a periodical which, although it 
reached its 140th number, “ wanted weight, ’ as johnsun said 
He left Oxford after taking his degree in 1755, and, ha\ing been 
entered at Lincoln’s Inn before his return to London, he was 
called to the bar m 1757 A fnendship formed with David 
Garrick did not help his career as a barrister, but he continued 
to practise until the death of Lord Bath, out of respect for his 
wishes 

In 1760 he produced his first plav, Polly Honeycomb, which met 
with great success In 1761 The Jealous Wife, a comedy partlv 
founded on Tom Jones, made Colman famous The death of 
Lord Bath in 1764 placed him in possession of independent means 
In 1765 appeared his metrical translation of the plays of Terence , 
and in 1766 he produced The Clandestine Marriage, jointly with 
Garrick, whose refusal to take the part of Lord Ogleby led to a 
quarrel between the two authors In the next year he purchased 
a fourth share m the Covent Garden Theatre, a step which is 
said to have induced General Pulteney to revoke a will by which 
he had left Colman large estates The general, who died ui that 
year, did, however, leave him a considerable annuity Colman 
was acting manager of Co vent (larden for seven years, and during 
that period he produced several “ adapted ” plays of Shakespeare 
In 1768 he was elected to the Literary Club, tten nominally con- 
sisting of twelve members In 1774 he sold his share in the 
great playhouse, which had involved him in much litigation with 
his partners, to I^ake , and three years later he purchased 
of Samuel Foote, then broken m health and spirits, the little 
theatre in the Haymarket He was attacked with paralysis in 


1785 , in 1789 his brain became affected, and he died on the 14th 
of August 1794 Besides the works already cited, Colman was 
author of adaptations of Beaumont and Fleteher’s Bonduca, 
Ben Jonson’s Eptcotne, Milton’s Comus, and of other plays 
He also produced an edition of the works of Beaumont and 
hletcher (1778), a version of the 4rs Poetica of Horace, an 
excellent translation from the Mercator of Plautus for Bonnell 
Thornton’s edition (1769-1772), some thirty plays, many 
parodies and occasional pieces An incomplete edition of lus 
dramatic works was published m 1777 in four volumes 

His son, George Colman (1762 - 1836), known as ‘‘ the 
Younger,” English dramatist and miscellaneous writer, was 
bom on the 21st of October 1762 lie passed from Westminster 
school to Christ Church, Oxford, and king’s College, Aberdeen, 
and was finally entered as a student of law at Lincoln s Inn, 
l^ndon While in Alierdeen he published a poem satirizing 
Charles James Fox, called I he Man of the People , and in 1782 
he produced, at his fathers playhouse m the Haymarket, his 
first play. The Female Dramatist, for winch bmollett’s Roderick 
Random supplied the materials It was unanimously condemned, 
but iwo to One (1784) was entirely successful It was followed 
by Turk and no Turk (1785), a musical comedy , Inkle and 
Yartco (1787), an opera, Ways and Means (1788), The Iron 
Chest (1796), taken from William Godwin’s Adventures of Caleb 
WfiUiams , J he Poor Gentleman (1802), John Bidl, or an 
Englishmans Fireside (1803), his most successful piece, 2 he 
Heir at Law (1808), which ennehed the stage with one immortal 
character, “ Dr Pangloss,” and numerous other pieces, many of 
them adapted from the I'rench 

The failing health of the elder Colman obliged him to relinquish 
the management of the Haymarket theatre in 1789, when the 
younger George succeeded him, at a > early salary of £600 On 
the death of the father the patent was continued to the son , 
but difficulties arose in his way, he was involved m litigation 
with Ihomas Harns, and was unable to pav the expenses of 
the performances at the Haymarket He was forced to take 
sanctuarv within the Rules of the King’s Bench Here he resided 
for man\ vears rontinuing to direct the affairs of his theatre 
Released at last through the kindness of George I\ , who had 
apjiomted him exon of the Yeomen of the Guard, a dignity 
disposed of bv (olman to the highest bidder, he was made 
exammer of plav s bv the duke of Montrose, then lord chamberlain 
This office, to the disgust of all lontemporary dramatists, to 
whose Mbb lie was as illiberal as he was severe, he held till his 
death Although his own productions were open to charges of 
indecency and profanity , he was so severe a censor of others 
that he would not pass even such words as ” heaven,” “ provid- 
ence ’ or ‘ angel ” His comedies are a curious mixture of 
genuine comic force and sentunentahty A collection of them 
was pubbshed (1827) m Pans, with a life of the author, by 
J W Lake 

Colman, whose wittv conversation made hun a favourite, was 
also the author of a great deal of so-called humorous poetry 
(mostly coarse, though much of it was popular) — My Night 
Goivn and Slippers (1797), reprinted under the name of Broad 
Grins, m 1802, and Poetical Vagaries (1812) borne of his 
writings were published under the assumed name of Arthur 
Gnffinhood of Turnham Green He died m Brompton, London, 
on the 17th of October 1836 He had, as early as 1784, contracted 
a runaway marriage with an actress, Qara Morris, to whose 
brother David Morns, he eventually disposed of his share m the 
Haymarket theatre Many of the leading parts m his plays 
were written especially for Mrs Gibbs {nee Logan), whom he was 
said to have secretly marned after the death of his first wife 

See the. second George Colman s memoirs of his early life entitled 
Random Records (1830) and R. B Peake, Memenrs of the Colman 
Famtiy (1842) 

COLMAN, SAMUEL (1832- ), American landscape pamter, 

was born at Portland, Maine, on the 4th of March 1832 He 
was a pupil of Ashur B Durand m New \ ork, and in 1860-1862 
studied m Spain, Italy, trance and Lngland In 1871-1876 he 
was again in Europe Tn 1866, witli James D Smihe, he founded 



COLMAR— COLOCYNTH 


696 

the American Water Color Society, and became its first president 
(1866-1867), his own water-colour pamtmgs being particularly 
fine He was elected a member of the National Academy of 
Design in 1862 Among his works are ‘ The Ships of the Western 
Plains,” in the Union League Club, New York , and “ The 
Spanish Peaks, Colorado,” in the Metropolitan Museum, New 
York 

COLMAR, or Kolmar, a town of Germany, m the imperial 
province of Alsace-Lorraine, formerly the capital of the depart- 
ment of Haut-Rhm m France, on the Logelbach and Lauch, 
tributaries of the III, 40 m S S W from Strassburg on the mam 
line of railway to Basel Pop (1905) 41,582 It is the seat of 
the government for Upper Alsace, and of the supreme court of 
api>eal for Alsace-I orrame The town is surrounded by pleasant 
promenades, on the site of the old fortifications, and has numerous 
narrow and picturesque streets Of its edifices the most re- 
markable are the Roman Catholic parish church of St Martin, 
known also as the Mumter, dating from the 13th and 14th 
centuries, the Lutheran parish church (isth century), the former 
Dominican monastery (1232-1289), known as ” Unterlmden ” 
and now used as a museum, the Kaufhaus (trade-hall) of the 
15th centur),and the handsome government offices (formerly 
the Prefecture) Colmar is the (cntre of considerable textile 
industries, comprising wool, cotton and silk weaving, and has 
important manufactures of sewing thread, starch, sugar and 
machinery Bleaching and brewing are also carried on, and 
the neighbourhood is rich m vineyards and fruit-gardens The 
considerable trade of the place is assisted by a chamber of 
commerce and a branch of the Imperial Bank (Reichsbank) 

Colmar (probabl> the columbarium of the Romans) is first 
mentioned, as a royal villa, m a charter of louis the Pious m 
823, and It was here that Charles the bat held a diet m 884 It 
was raised to the status of a town and surrounded with walls by 
Wolfelm, advocate (Laudvogt) of the emperor Frederick II m 
Alsace, a masterful and ambitious man, whose accumulated 
wexlth was confiscated by the emperor in 1235, and who is said 
to have been murdered by his wife lest her portion should also 
be sci7ed In 1226 Colmar became an imperial (itv, and the 
CIVIC rights {Stadtrcchl) conferred on it in 1274 by Rudolph of 
Habsburg became the model for those of many other cities Its 
civic history is much the same as that of other medieval towns 
a struggle between the demociatic gilds and the aristocratic 
‘‘ families,” which ended in 1347 in the inclusion of the former 
m the governing body, and in the 17th century m the complete 
exclusion of the latter In 1255 Colmar joined the league of 
Rhenish cities, and in 1476 and 1477 took a vigorous share 
in the struggle against Charles the Bold In 1632, during the 
Thirty Years’ War, it was taken by the Swedes, and in 1635 by 
the French, who held it till after the Peace of Westphalia (1649) 
In 1673 the French again occupied it and dismantled the fortifica- 
tions In 1681 It was formally annexed to France by a decree 
of I ouis XIV ’s Chambre de Ramion, and remained French till 
1871, when It passed with Alsace-Lorraine to the new German 
empire 

See Annalon und Chronik \oii Kolmar (icrman translation, 
G H Pifist m Ge<;( huht<:<!( hretber dcr deutsihen Vorzett (2nd ed 
G Wattenbach LeijiziR 1897) Sif'inund Billing, Kleine Chronik 
der btadt Kolmar (Colmar 1891) Hund Kolmar vor und wahrend 
ietner I'ntwichclung zur Reichsstadt (Strassburg 1899) J Liblin 
Chromque de Colmar, jS-~r 4 oo (Miilhauscn 1867-1868) T F X 
Hunkier Ge^ch der Stadt Kolmar (Colmar, 1838) For further 
rcfeiences see Ulyssc Chevaliei Repertoire des sources Topo 
bibliographic (Montbcliard 1894-1899), and Waltz, Bibltographie 
de la vtlle de Colmar (Mulhausen 1902) 

COLNE, a market town and municipal borough m the Chtheroe 
parliamentary division of Lancashire, England, 34J m N by b 
from Manchester by the Lancashire & Yorkshire railway , it is 
served also by a branch of the Midland railway from Skipton 
Pop (1901) 2 3,000 It stands on a hilly site above a small affluent 
of the river Calder The church of St Bartholomew retains some 
Norman work, but is chiefly of various later periods There is 
a cloth hall or piece hall, originally used as an exchange when 
woollens were the staple of the town The grammar school is 


I of interest as the place where John Tillotson (1630-1694), 
archbishop of Canterbury, received early education Colne is a 
place of great antiquity, and many Roman coins have been 
found on the site As early as the 14th century it was the seat 
of a woollen manufacture , but its principal manufactures now 
are cottons, printed calicoes and muslin In the neighbour- 
hood are several limestone and slate quarries The town was 
incorporated in 1895, and the corporation consists of a mayor, 
6 aldermen and 18 councillors Area, 5063 acres 
COLOCYNTH, Coloquintida or Bittlr Apple, Citrullus 
Colocynthis, a plant of the natural order Cucurbitaceae The 
flowers are unisexual , the male blossoms have five stamens 
with sinuous anthers, the female liave reniform stigmas, and an 
ovary with three large flesh> placentas The fruit is round, 
and about the size of an orange , it has a thick yellowish rind, 
and a light, spongy and very bitter pulp, which yields the 
colocynth of druggists The seeds, which number from 200 to 
300, and are disposed in vertical rows on the three parietal 
placentas of the fruit, are flat and ovoid and dark-brown , they 
are used as food by some of the tribes of the Sahara, and a coarse 
oil IS expressed from them I he pulp contains only about 35% 
of fixed oil, whilst the seeds contains about 15 % The foliage 
resembles that of the cucumber, and the root is perennial The 
plant has a wide range, being found m Ceylon, India, Persia, 
Arabia, Syria, North Africa, the Grecian Archipelago, the Cape 
Verd Islands, and the south-east of Spam The term pakkuoth, 
translated “ wild gourds ” m 2 Kings iv 39 is thought to refer 
to the fruit of the colocynth , but, according to Dr Olaf Celsius 
(1670-1756), a Swedish theologian and naturalist, it signifies 
a plant known as the squirting cucumber, tcbalium Elaterinm 
The commercial colocynth consists of the peeled and dried 
fruits In the preparation of the drug, the seeds are always 
removed from the pulp Its active principle is an intensely 
bitter amorphous or crystalline glucosidc, colocynthm, Cr,,H„^0 
soluble m water, ether and alcohol, and decomposable b> acids 
into glucose and a resin, colocynthein, CjqIL.jO^^ Colocynthcin 
also occurs as such m the drug, together with at least two other 
rcsins, citrullm and colocvnthiden Colocynthm has been used 
as a hypodermic purgative a class of drugs practically non 
existent, and highly to be desired m numberless cases of apoplexy 
Ihe dose recommended for hypodermic injection is fifteen 
minims of a i % solution in glvccrm 

The British Pharmacopeia contains a compound extract of 
colocynth, which no one ever uses , a compound pill — dose 4 to 8 
grams — in which oil of cloves is included m order to relieve the 
griping caused by the drug , and the Pilula Colocvnthidis et 
Ilyoscyami, which contains 2 parts of the compound pill to i of 
extract of hyoscyamus This is bv far the best preparation, the 
hyoscyamus being added to prevent the pain and griping whicli 
is attendant on the use of colocynth alone The official dose 
of this pill IS 4 to 8 grains, but the most effective and least dis- 
agreeable manner m which to obtain its action is to give four 
two-gram pills at intervals of an hour or so 

In minute doses colocynth acts simply as a bitter, but is never 
given for this purpose In ordinary doses it greatly increases 
the secretion of the small intestine and stimulates its muscular 
coat The gall-bladder is also stimulated, and the biliary funi tion 
of the liver, so that colocynth is both an excretory and a secretory 
cholagogue The action which follows hypodermic injection 
IS due to the excretion of the drug from the blood into the 
alimentary canal 1 hough colocynth is a drastic hydragogue 

cathartic, it is desirable, as a rule, to supplement its action by 
some drug, such as aloes, which acts on the large intestine, 
and a sedative must always be added Owing to its irritant 
properties, the drug must not be used habitually, but it is very 
valuable in initiating the treatment of simple chronic constipa- 
tion, and Its pharmacological properties obviously render it 
especially useful in cases of hepatitis and congestion of the liver 
Colocynth was known to the ancient Greek, Roman and Arabic 
physicians , and in an Anglo-Saxon herbal of the nth centur> 
(Cockayne, Leechdoms, &c , vol 1 p 325, London, 1864), the 
following directions are given as to its use — “ For stirring of the 
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inwards, take the inward neshiiess of the fruit, without the 
kernels, by weight of two pennies , give it, pounded in lithe beer 
to be drunk, it stirreth the inwards ” 

COLOGNE (Ger Koln, or officially, since 1900, Coin), a city 
and archiepiscopal see of Germany, in the Prussian Rhine 
province, a fortress of the first rank, and one of the most im- 
portant commercial towns of the empire Pop (1885) 239,4^7 , 
(1900) 370,685 , (1905) 428,503, of \/hich about 80 % are Roman 
Catholics It lies in the form of a vast semicircle on the left 
bank of the Rhine, 44 m by rail north-east from Aix-la-Chapellt, 
24 south-east from Dusseldorf and 57 north-north-west from 
Coblenz Its situation on ihe broad and navigable Rhine, and 
at the centre of an extensive network of railways, giving it direct 
communication with all the important cities of Europe, has 
greatly fostered its trade, while its close proximity to the beautiful 
scenery of the Rhine, has rendered it a favourite tourist resort 
When viewed from a distance, especially from the river, the 
city, with Its medieval towers and buildings, the whole sur- 
mounted by the majestic cathedral, is picturesque and imposing 
Ihe ancient walls and ditehes, which formeily environed the 
citv, were dismantled between 1881 and 1885, and the site of the 
old forlifieitions, bought from the government by the muniei- 
palit) were converted into a fine boulevard, the Ring, nearly 
4 m long Beyond tlie Ring, about i m f irther out, a new 
continuous line of wall fortifications, with outlying clusters of 
earthworks and forts, his since been erected, 1000 acres, now 
occupied b) handsome streets, squares and two public parks, 
wcic thus added to the inner town, almost doubling its area 

Cologne IS connected by bridges with the suburb of Deutz 
Within the outer municipal boundary are included (besides 
Deutz) the suburbs of Baventhal, Lmdenthal, Ehrenfeld, Nippes, 
Sulz, Bickcndorf, Nichl and Poll, protected bv another wicJcly 
extended circle of detached forts on both banks of the Rhine 
Of the former city gates four have been retained, restored and 
converted into museums the Severin gate, on the south, 
contains the geological section of the natural history museum , 
the Hahnen gate, on the west, is fitted as the historical and 
antiqu man museum of the cit) , and the Figelstem gate, on 
the north, accommodates the zoological section of the natural 
histor) museum 

Cologne, with the tortuous, nairow and dark streets and lanes 
of the old inner town, is still regarded as one of the least attractive 
capital cilKs of Germany , but in modern times it has been 
greatly improved, and the evil smells which formerly character- 
ized It hav e y iclded to proper sanitary arrangements The most 
important squares arc the JJomhof, the Heumarkt, Neumarkt, 
\lte Maikt and Waidmarkt in the old inner, and the Ilansa-platz 
in the new inner town Ihe long Hohe-strasse of the old town 
IS the chief business street 

The cathedral or Dom, the principal t difice and chief object 
of interest in Cologne, is one of the finest and purest monuments 
of (lothic architecture in Europe (for plan, Lc see Arciiitec- 
rURE Romatif^que and Gothic tn Germany) It stands on the 
site of a cathedral begun about the beginning of the 9th century 
by Ilildebold, metropolitan of Cologne, and finished under 
VVilhbert in 873 Ihis structure was ruined by the Normans, 
was rebuilt, but in 1248 w'as almost wholly destroyed by fire 
Ihe foundation of the present cathedral was then laid by Conrad 
of Ilochstaden (archbishop from 1238 to 1261) The original 
plan of the building has been attributed to Cierhard von Rile 
(d r 1295) In 1322 the new choir wvs consecrated, and the 
l)ones of the Three Kings were removed to it from the place they 
had occupied in the former cathedral After Conrad s death 
the work of building advanced but slowly , and at the time 
of the Reformation it ceased entiiely In the early part of the 
19th century the repairing of the cathedral was taken in hand, 
in 1842 the building of fresh portions necessary for the com- 
pletion of the whole structure was begun and on the 15th of 
October 1880 the edifice, finally finished, was opened in the 
presence of the emperor William I and all the reigning German 
princes The cathedral, which is in the form of a cross, has a 
length of 480, and a b’-eadth of 282 ft , the height of the central 


aisle IS 154 ft , that of each of the towers 511 ft ihe heaviest 
of the seven bells (hatserglocke), cast in 1874 from the metal 
of French guns, weighs 543 ewt , and is the largest and heaviest 
bell that is rung In the choir the heart of Mane de’ Afedici is 
buried, and in the adjoining side-chapels arc monuments of 
the founder and other archbishops of Cologne, and the shrine 
of the Ihree Kings, which is adorned witli gold and precious 
stones The three kings of Cologne (kaspar, Melchior and 
Balthazar) were supposed to be the three wise men who came 
from the East to pay adoration to the infant Christ , according 
to the legend, the emperor brederuk 1 Barbarossa brought 
their Ixmes from Milan in 1162, and had them buried in Cologne 
cathedral, and miraculous powers of healing were attributed 
to these relics The very numerous and richly -coloured windows, 
presented at various tunes to the catbcdral, add greatly to the 
imposing effect of the interior The view of the cathedral has 
been much improved by a clearance of the old bouses on the 
Domhof, including the archiepiscopal palace, but the new Ilof, 
though flanked by many fine buildings, is displeasing owing to 
the intrusion of numerous modern palatial hotels and shops 
Among the other churches of C ologne, which was fondly stv Ud 
in the middle ages the “ holv city {heilige Stadt) and ‘ (icrman 
Rome,” and, according to legend, possessed as many sured 
fanes as there are diys in the vear, arc several of interest both 
for their age and for the monuments and works of art thev 
contain In St Peters art the famous altar-piccc by Ruhtns, 
representing the Crucifixion of St Peter, several works bv I ucas 
van Leyden, and some old (merman glass-paintings St M irtin s, 
built between the loth and 12th centuries, has a fine baptisterv , 
St Gereon’s, built in the 11th century on the site of \ Roman 
rotunda, is noted for its mosaics and glass and oil-pamtiiigs , the 
Minorite church, begun in the same v ear as the cathedral, cont tins 
the tomb of Duns Seotus Besides these mav bt mentioned 
the ehurth of St Pintaleon, a i^thccnturv structure, with a 
monument to Ihcophano, wife of the emperor Otto II St 
Cunibert, in the Bvzantme-Moorish style, completed in 1248, 
St Maiia im Capitol, the oldest church m Cologne, dedicated 
in 1049 by Pope Leo IX , noted for its erv pt, organ and paintings , 
St ( eeiha, St Ursula, containing the bones of that saint and 
according to legend, of the 11,000 hnglish virgins massacred 
near Cologne while on a pilgrimage to Rome , St Severin, the 
church of the Apostles, and that of St Andrew (1220 and 1414) 
which contains the remains of Albertus Magnus in a gildid 
shrine Most of these and also manv’^ other old churches have 
been completely restored \mong newir eeclesiastical buildings 
must be mentioned the handsome Roman Catholic church in 
Deutz, completed in 1896, and a large synagogue, in the new 
town west of the Ring, finished m 1899 
Among the more prominent secular buildings are the (mr- 
zenich, a former meeting-place of the diets of the llolv Roman 
Empire, built between 1441 and 1447, of which the ground floor 
was m 1875 converted into a stock evchange, and the upper lull 
capable of accommodating 3000 persons, is largelv utilized foi 
public festivities, particularly during the time of the Carnival 
the Rathaus, dating from the 13th century, with beautiful 
Gobelin tapestries , the lempelhaus, the ancestral seat of the 
patrician family of the Overstolzens, a beautiful building dating 
from the 13th centurv^, and now the chamber of commene the 
Wallraf-Richartz Museum, in which is a collection of piintmgs 
by old Italian and Dutch masters, together with some works 
by modem artists , the /eughaus, or arsenal, built on Roman 
foundations , the Supreme Court for the Rhine provinces , the 
post-office (1895) the Imperial Bank (Reichsbank) , and the 
municipal librarv and archives Ibe Wulkcnburg, a fine (lothu 
house of the isth century, originallv a patrician residcnic, was 
restored m 1874, and is now the headquarters of the famous men s 
choral society of Cologne (Kolner Mannergesangv irein) 

A handsome central railway station (high level), on the site 
of the old station, and close to the (athedrd, was built in t88q- 
1894 The railway to Bonn and the Upper Rhine now follows 
the line of the ceinture of the new inner fortifications, and on 
this section there are three citv stations in addition to the central 
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Like all important German towns, Colo{?ne contains many fine 
monuments The most conspicuous is the colossal equestrian 
statue (22^ ft high) of Frederick William III of Prussia in the 
Heumarkt There are also monuments to Moltke (i88i), to 
Count Johann von Werth (r88i^), the cavalry leader of the Thirty 
Years’ War, and to Bismarck (1879) Near the cathedral is 
an archiepiscopal museum of church antiquities Cologne is 
nchly endowed with literary and scientific institutions It has 
an academy of practical medicine, a commercial high school, a 
theological seminary, four Gymnasia (classical schools), mimer- 
ous lower -grade schools, a conservatory of music and several 
high-grade ladies’ colleges Of its three theatres, the municipal 
theatre (Stadttheater) is famed for its operatic productions 
Commercially, Cologne is one of the chief centres on the Rhine, 
and has a very important trade in corn, wine, mineral ores, 
coals, drugs, dyes, manufactured wares, groceries, leather and 
hidis, timber, porcelain and many other commodities A large 
new harbour, with spacious quays has been constructed towards 
the south of the city In iqoj, the traffic of the port amounted 
to over one million tons Industrially, also, Cologne is a place 
of high, importance Of the numerous manufactures, among 
which may be espetidlFy mentioned sugar, chocolate, tobacco 
and cigars, the most famous is the perfume known as eau de 
Cologne (gv) (Kolntsches Wasser,^ t e ( ologne- water) 

Of the newspapers published at Cologne the most important 
IS the Kolnt^che Zettung (often referred to as the “ Cologne 
Gazette ”), which has the largest circulation of any paper m 
Germany, and great weight and influence It must be distin- 
guished from the Kolntsche Volkszeitung, which is the organ 
of the Clerical party in the Prussian Rhine provinces 
Ht^iory — Cologne oirupies the site of Oppidmn Ubtorum, 
the chief town of the Ubii, and here in ad 50 a Roman colony, 
Colonia, wis planted bv the emperor Claudius, at the request 
of his wife Agrippina, who was born in the place After htr it 
was named Colonia Agrippina or Agnppmensis Cologne rose to 
be the chief town of Germania Secunda, and had the privilege 
of the [us Italicum Both Vitelhus and Irajan were at ( ologne 
when they became emperors About 3^0 the city was taken by 
the Franks but was not permanently occupied by them till the 
5th century, becoming m 47 <; the residence of the krankish 
king Giilderic It was the seat of a pa^s or gau, and counts 
of ("ologne are mentioned in the 9th century 

The succession of bishops in Cologne is traceable except for 
a gap covering the troubled s;th century, from ad 313, when the 
see was founded It was made the metropolitan see for the 
bishoprics of the Lower Rhine and part of Westphalia by Charle- 
magne, the first archbishop being Hildelxild, who occupied the 
see from 785 to his death in 819 Of his successors one of the 
most illustrious was Bruno (g v ), brother of the emperor Otto I , 
archbishop from 953 to 965, who was the first of the archbishops 
to exercise temporal jurisdiction, and was also archduke ” of 
Lorraine The territorial power of the archbishops was already 
great when, in 1180, on the partition of the Saxon duchy, the 
duchy of Westphalia was assigned to them In the iith century 
the) became ex op^cio arch-chancellors of Italy (see Arch- 
chancfllor), and by the Golden Bull of 1356 they were finally 
placed among the electors (Kurfursten) of the Empire With 
Cologne Itself, a free impenal city, the archbishop-electors were 
at perpetual feud , m 1 262 the archiepiscopal see was transferred 
to Bruhl, and in 1273 bi Bonn, it was not till 1671 that the 
quarrel was finally adjusted The archbishopric was secularized 
m 1801, all Its territories on the left l^ank of the Rhine being 
annexed to Prance , m 1803 those on the right bank were 
divided up among various German states , and in 1815 by the 
congress of Vienna, the whole was assigned to Prussia Ihe 
last archbishop-elector, Maximilian of Austria, died m i8oi 
In Archbishop Hildebold’s day Cologne was still contained bv 
the square of its Roman walls, within which stood the cathedral 
and the newly-founded church of St Maria (known later as 
“ im Capitol ”) , the city was, however, surrounded by a ring 
of churches, among which those of St (rereon, St Ursula St 
Sevenn and St Cunibert were conspicuous In 881 Norman 


pirates, sailing up the Rhine, took and sacked the city , but 
It rapidly recovexed, and m the nth century had become the 
chief trading centre of German) Early in the 12th century the 
city was enlarged by the inclusion of suburbs of Oversburg, 
Niederich and St Aposteln , m ir8o these were enclosed in a 
permanent rampart which, in the 13th centurv, was strengthened 
with the walls and gates that survived till the 19th century 

The municipal history of Cologne is of considerable interest 
In general it follows the same lines as that of other cities of Lower 
Germany and the Netherlands At first the bishop ruled through 
his hurgrave, advocate, and nominated jurats {scabtnt, Scho/Jen) 
1 hen, as the trading classes grew in wealth, his jurisdiction began 
to be disputed , the conjuratro pro hbertate of 1112 seems to 
have been an attempt to establish a commune (see Commune, 
Medieval) Peculiar to Cologne, however, was the Rtcherzeche 
{rtgtrzegketdey, a corporation of all the wealthy patricians, 
which gradually absorbed in its hands the direction of the city’s 
government (the first record of its active interference is in 1225) 
In the 13th century the archbishops made repeated efforts to 
reassert their authority, and in 1239 Archbishop Conrad of 
Hochstaden, by appealing to the democratic element of the 
population, the “ brotherhoods ” (fratermtaies) of the craftsmen, 
succeeded in overthrowing the Richerzeche and driving its 
members into exile His successor, Engelbert II , however, 
attempted to overthrow the democratic constitution set up by 
him, with the result that in 1262 the brotherhoods combined 
with the patricians against the aichbishop, and the Richcrztche 
n turned to sh ire its authority with the elected “ great council ” 
(Wetter Rat) As yet, however, none of the trade or craft gIld'^, 
aa such, had a share in the government, which continued in the 
hands of the patrician families, mimbership of which was 
necessary even- for election to the ( ouncil and to the parochial 
offices This ( ontinucd long after the battle of Wornngen (1288) 
had finally secured for the city full self-government, and the 
archbishops had ceased to reside within its walls In the 14th 
! century a narrow patrician council selected from the Richerzeche, 
with two burgomasters, was supreme In 1370 an insurrection 
of the weavers was suppressed, but in 1396, the rule of the 
patricians, having been weakened by internal dissensions, a 
bloodless revolution led to the establishment of a comparatively 
democratic constitution, based on the organization of the trade 
and craft gilds, which iMted with but slight modification till the 
French Revolution 

1 he greatness of Cologne, m the middle ages as now, was due 
to her trade Wine and hemngs were the chief articles of her 
commerce , but her weavers had been in repute from time 
immemorial, and exports of cloth were large, while her gold- 
smiths and armourers were famous So early as the nth century 
her merchants were settled in London, their colony forming the 
nucleus of tike Steelyard When, in 1201, the citv joined the 
Hanseatic League (gv) its power and repute were so great that 
it was made the chief place of a third of the confederation 

In spite of their feuds with the archbishops, the burghers of 
Cologne were stanch Catholics, and tlie number of the magni- 
ficent medTieval churches left is evidence at once of their piety 
and their wealth The university, founded m 1389 by the sole 
efforts of the citizens, soon gained a great reputation , m the 
15th century its students numbered much more than a thousand, 
and Its mfluence extended to bcotland and the Scandinavian 
kingdoms Its decline began, however, from the moment when 
the Catholic sentiment of the city closed it to the mfluence of 
the Reformers , the number of its students sank to vanishing 
point, and though, under the mfluence of the Jesuits, it sub- 
sequently revived, it never recovered its old importance A final 
blow was aealt it when, m 1777, the enlightened archbishop 
Maximilian Frederick (d 1784) founded the university of Bonn, 
and m 1798, amid the confusion of the revolutionary epoch, it 
ceased to exist 

The same intolerance that ruined the university all but 
ruined the aty too It is difficult, indeed, to blame the burghers 
for resisting the dubious reforming efforts of Hermann of Wied, 
archbishop from 1515 to 1546, inspired mainly by secular 
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ambitions , but the expulsion of the Jews in 1414, and still more 
the exclusion, under Jesuit influence, of Protestants from the 
right to acquire citizenship, and from the magistracy, dealt 
severe blows at the prosperity of the place A variety of other 
causes contnbute<l to its decay the opening up of new trade 
routes, the graiduat ossification of the gilds into close and corrupt 
corporations, above all the wars in the Netherlands, the Thirty 
Years’ War, and the Wars of the Spanish and Austrian Succes- 
sion When in 1794 Cologne was occupied bv the French, il 
was a poor and dec lyed city of some 40,000 inhabitants, of whom 
only 6000 possessed civic nghts When, in 1801, by the treaty 
of Lun^ville, it was incorporated in h ranee, it was not important 
enough to be more than the chief town of an arrondissement 
On the death of the last elector in 1801 the archiepiscopal set 
was left vacant With the assignment of the city to Prussia bj 
the congress of Vienna in 1815 a new era of prosperity began 
The university, indeed, was definitively established at Bonn, 
but the archbishopric was restored (1821) as part of the new 
ecclesiastical organization of Prussia, and the city became the 
seat of the president of a governmental district Its prosperity 
now rapidly increased , when railways were introduced it became 
the meeting-placi of several lines, and in 1881 its growth neces- 
sitated the pushing outward of the circle of fortifications 

See L Ennen Gt<iih der ^(adt Koln voh Cologne 180^-1880) 
to 1648 and I ranhreich und dey Niedeyrhein {2 \ols tb , 1855 1856) 
a hi'.tory of tUe city ind ekctoiate of Cologne since the lluiiy 
Ye irs War, I< SchuU/i and C btcucrnagtl C >l tnia Ai’yipf>it ensu 
(Bonn 1895) K Hrldmann Der Kolnf^au und dip Ctvttas Kohi 
(Hnlle 1900) L Korth hnln im Mittelalter (Cologne 1890) 

F Lau 1 utwicftelunt’ dty kommunalen Veyfasiun/r der Stadt Koln 
bf, gum Jahye jjqP (Bonn 1898) , K IIcgLl Shidte und Gilden dey 
germamsiheti V nlkey un Milhlaltpy (2 \o\s 1 < ip^ig 1891) 11 p 32^ 
II Kcusstn, Hisloyiiclti Topof^yahhit dey Stadt Koln int Mtttelallti 
(Bonn 19c/)), W Bclmkc Aus ludni Fyamosenzptt {Coloaiu kjoi) 
Helmkcn Koln und nine Sehcniwurdi^ktitcn (20th c<l Cologm 
1903) ioi source's see L Lnni n and G Eckertz Quillen zm 
Gesthuhtc dty SUuit Koln (0 voK Cologne, 18O0-1879) , lain 
sources will he found in U Cluviher Ih peylotie dcs Siuocei hi^t 
Fopn btbltographie (Montlitlurd 1894-1899) s i' Cologne vliich 
gives also a full list ot works on cvtr> tiling connected with the city 
ilso m Dahhnann-VV iitz Qnellenkunde (ed Leipzig 1909) p 17 
Nos 21)2 25^ lor tin arclidiocisc and thetorate of Cologne see 
Bintciiin iivl Mooun Die Fyzdin-’PKp holn ht$ ~uy fy viz jsisdnn 
Staalsumzvdlzung new cd by A Moon n m 2 \ols (Dusseldorf, 1892 
iSyj) 

COLOMAN (1070-1116), king of Hungary, was the son of 
King Geza of Hungary by a Greek concubine King Ladislaus 
would have made the book-loving youth a monk, and even 
designated him for the see of Fger , but ( oloman htd no inclina- 
tion for an ecclesiastical career, and, with the assistance of his 
friends, succeeded in escaping to Poland On the death of 
Ladislaus (10915), he rctumtd to Hungary and seized the crown, 
passing over liis legitimattly bom younger broth r Almos, the 
son of the Greek princess hinadenc Almos did not submit to 
this usurpation, and was more or less of an active rebel till 1108, 
when the emperor Henry V espoused his cause and invaded 
Hungary The Germans were unsuccessful , but Coloman 
thought fit to be reconciled with his kinsman and restored to him 
his estates I'lve years later, however, fetnng lest his brother 
might stand m the way of his heir, the infant pnnee Stephen, 
Coloman imprisoned Almos and his son B 61 a m a monastery and 
had them blinded Despite his adoption of these barl^arous 
Byzantine methods, Coloman was a good king and a wise ruler 
In foreign affairs he preserved the policy of bt Ladislaus by 
endeavouring to provide Hungary with her greatest need, a 
suitable seaboard In 1097 he overthrew Pttcr, king of ( roitia, 
and acquired the greater part of Dalmatu, though here he 
en< ountered formidable rivals m the Greek and German emperors, 
Venice, the pope and the Norman-ftalian dukes, all equally 
interested m the fate of that prov ince, so that Coloman had to 
proceed cautiously in his expansive policy By 1102, however, 
Zara, Trau, Spalato and all the islands as far as the Cetina were 
m his hands But it was as a legislator and administrator that 
Colomin was gre itcst (see Hungary History) He was nut 
only one of the most learned, but also one of the most staUs- 
mmlike sovereigns of the etrlier middle ages Coloman was 


twice married, (i) m 1097 to Buzella, daughter of Roger, duke of 
Calabria, the (hitf supporter of the pope, and (2) in 1112 to the 
Russian princess, F uphemia, who played him fals« and was sent 
back m disgrace to her kinsfolk the following year Coloman 
died on the 3rd of hrbruary 1116 

COLOMB, PHILIP HOWARD (1831-1899), British vice- 
admiral, historian, critic and inventor, the son of Gent ral G T 
Colomb, was bom m Scotland, on the 29th of May 1831 He 
entered the nav-^y m 1846, and served first at sea off Portugal in 
iS|7, afterwards, m 1848, in the Mediterranean, and from 
1848 to 1851 as midshipman of the “Reynard” m operations 
against piracy in ( hmese waters , as midshipman and mate of 
the “ Serpent ” during the Biirmtst War of 1852-53 , as mate 
of the “ Phoenix ” in the Arctic Expedition of 18 S4 , as lieu- 
tenant of the “ H'^scings ” in the Baltic during the Russian War, 
taking part in the attack on Sveaborg He became what was 
known at that time as a “gunners lieutenant ’ in 1857, and 
from 1859 to 1863 he served as flag-lieutenant to rear-admiral 
Sir Thomas Pasley at Devonpert Between 1858 and 1868 ht 
was employed in home waters on a variety of special stmees 
chiefly connected with gunnery, signalling and the tactual 
characteristics and capacities of steam wirships From 1868 
to 1870 he commanded the “ Dr>ad,” and was engaged in the 
suppression of the slave trade In 1874, while captain of the 
“ Audaaous,” he served for three years as flag-captain to v ice- 
admiral Rvdd in ( hina , and fin illy h( was appointed, in 1880 
to comm ind the “ Thunderer ” m the Mediterranean Next 
year he was a|)pointed captain of the ste.im reserve at Ports- 
mouth , and after serving three v ears in that capacitv , he re- 
mained at Portsmouth as flag-captain to the commander-in-chief 
until 1886, when he was retired by superannu ition before he 
had attained flag rank Subsequently he litcame rear admiral, 
and finally vice-admiril on the rc tired list 

Few min of his diy hari seen more active and more varied 
servnee thm Colomb But thi real work on which his title to 
remembrance rests is the influenee he exercised on the thought 
and practice of the navy He was one of the iirst to perceive 
the vast changes which must easue from the introduction of 
steam into the nav\, which would necessitate 1 new svstem of 
signals and a new method of tactics He set himself to devise 
the former as far bark as 1858, but his system of signals was 
not adopted bv the nwy until 1867 
What he had done for signals Colomb next did for tactics 
Having first determined bv expe nment— for which he was given 
special facilities by' the adnuralty — wlnt are the manoeuvring 
powers of ships propelled bv steam under v arv mg conditions 
of speed and helm, he proceeded to devise a svstem of tactics 
based on these data In the sequel he prepared a new evolu- 
tionary signal-book, which was adopted by the royal naw', and 
still rem ims m substance the foundation of the existing system 
of tactical evolutions at sea The same series of experimental 
studies led him to conclusions concerning the chief causes of 
collisions at sea , and these conclusions, though stoutly com- 
bated m many quarters at thi outset, have since been gencrallv 
accepted, and were ultimatclv embodad m the international 
code of regulations adopted bv the leading maritmie nations on 
the recommendation of a conference at Washington in 1S89 
After his retirement Colomb devoted himself rather to the 
history of nav al v\ arfare, and to the large principles disclosed by 
Its intelligent study, than to experimental inquiries having an 
immediate practa al aim As m his activ e carter he had wrought 
organic changes m the ordering direction and control of fleets 
so by his histone studies, pursued after his retirement, he helped 
greatly to effect, if he did not exclusively initiate, an equallv 
momentous cliangc m the popul ir, and even the profession il, 
way of regarding sea-power and its conditions He did not invent 
the term “ sea-power,” — it is, as is shown elsewhere (see Sfa- 
Power), of very ancient ongrn, — nor did he employ it until 
Captain Mahan liad made it a household word with all But he 
thoroughly grasped its conditions, and in his great work on naval 
warfare (first published in 1891) he enunciated its principles 
with great cogenev and with keen historic insight 1 he central 
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idea of hi!> teaching was that naval supremacy is the condition 
precedent of all vigorous military offensive across the seas, and, 
conversely, that no vigorous military offensive can be under- 
taken across the seas until the naval force of the enemy has been 
accounted for — either destroyed or defeated and compelled to 
Withdraw to the shelter of its own ports, or at least dri\ en from 
the seas by the menace of a force it dare not encounter in the 
open This broad and indefeasible principle he enunciated and 
defended in essay after essay, m lecture after lecture, until what 
at first was rejected as a paradox came in the end to be accepted 
as a commonplace He worked quite independently of Captain 
Mahan, and his chief conclusions were published before Captain 
Mahan’s works appeared 

He died quite suddenly and m the full swing of his 
literary activity on the 13th of October 1891, at Steeple Court, 
Botley, Hants His latest published w ork was a biography of 
his friend Sir Astlcy Cooper Key, and his last article was a critical 
examination of the tactics adopted at Trafalgar, which showed 
his acumen and insight at their best 

His younger brother. Sir John Colomb (1838-1909), was 
closely associated in the pioneer work done for British naval 
strategy and Imperial defence, and his name stands no less high 
among those who during this period promoted accurite thinking 
on the subject of sea-power Entering the Royal Marines in 
1854, he rose to be captain in 1867, retiring m 1869 , and thence- 
forth he devoted himself to the stud> of naval and military 
problems, on which he hid already published some excellent 
essays His books on Colonial Defence and Colonial Opinions 
(1873), The Defence of Great and Greater Britain (1879), Naval 
Intelligence and the Protection of Commerce (i88x). The Use and 
the Application of Marine Forces (1883), Imperial hederation 
Naval and A/iZtfary (1887), followed later by other similar works, 
made him well known among the rising school of Imperialists, 
and he was returned to parliament (1886-1892) as Conservatne 
member for Bow, and afterwards(i895-i9o6)for GreatYarmouth 
In 1887 he was created C M G , and in 1888 K C M G He died 
m London on the 27th of May 1909 In Kerry, Ireland, he 
was a large landowner, and became a member of the Irish privy 
council (1903), and in 1906 he sat on the Royal Commission 
dealing with congested districts 

COLOMBES, a town of France in the department of Seine, 
arrondissement of St Denis, 7 m N N W of Pans Pop (1906) 
28,920 It has a 16th-century church with 12th-century tower, a 
race-course, and numerous villa residences and boarding-schools 
Manufactures include oil, vinegar and measuring instruments 
V castle formerly stood here, in which died Henrietta Maria, 
queen of Charles I of England 

COLOMBEY, a village of Ixirraine, 4 m E of Metz, famous as 
the scene of a battle between the Germans and the French fought 
on the 14th of August 1870 It is often called the battle of 
Borny, from another village 2^ m E of Metz (See Metz and 
Franco-German War ) 

COLOMBIA, a republic of South America occupying the 
N W angle of that continent and bounded N by the Caribbean 
Sea and Venezuela, E by Venezuela and Brazil, S by Brazil, 
Peru and Ecuador, and W by Ecuador, the Pacific Ocean, 
Panama and the Caribbean Sea The republic is very irregular 
m outline and has an extreme length from north to south of 
1050 m , exclusive of territory occupied by Peru on the north 
bank of the upper Amazon, and an extreme width of 860 m 
The approximate area of this territory, according to official 
calculations, is 481,979 sq m , which is reduced to 465,733 sq m 
by Gotha planimetrical measurements This makes Colombia 
fourth in area among the South American states 

The loss of the department of Panama left the republic with 
unsettled frontiers on every side, and some of the boundary 
disputes still unsolved in 1909 concern immense areas of territory 
The boundary with Costa Rica was settled m 1900 by an award 
of the President of France, but the secession of Panama in 1903 
gave Colombia another unsettled line on the north-west If 
the line which formerly separated the ( olombian departments 
of Cauca and Panama is taken as forming the international 


boundary, this line follows the water-parting between the 
streams which flow eastward to the Atrato, and those which 
flow westward to the Gulf of San Miguel, the terminal points 
lieing near Cape Tiburon on the Caribbean coast, and at about 
7° 10' N lat on the Pacific coast The boundary dispute with 
Venezuela was referred in 1883 Spam, and the award 

was made in 1891 Venezuela, however, refused to accept the 
decision The line decided upon, and accepted by Colombia, 
starts from the north shore of Calabozo Bay on the west side of 
the Gulf of Maracaibo, and runs west and south-west to and 
along the water-parting (Sierra de Perija) between the drainage 
basins of the Magdalena and Lake Maracaibo as far as the source 
m lat 8“ 50' N of a small branc h of the Catatumbo river, thence 
in a south-easterly direction across the ( atatumbo and Zulia 
rivers to a point in 72° 30' W long , 8“ 12' N lat , thence in an 
irregular southerly direction across the Cordillera de Merida to 
the source of the Sarare, whence it runs eastward along that river, 
the Arauca, and the Meta to the Orinoco 1 hence the line runs 
south and south-east along the Orinoco, Atabapo and Guainia 
to the Pedra de Cucuhy, wliith serves as a boundary mark for 
i three republics Of the eastern part of the territory lying 
between the Meta and the Brazilian frontier, Venezuela claims 
as far west as the meridian of 69° 10' Negotiations for the 
settlement of the boundary with Brazil (q v ) were resumed in 
1906, and were advanced in the following year to an agreement 
providing for the settlement of conflicting claims by a mixed 
commission With Ecuador and Peru the boundary disputes arc 
extremely eomplicated, certain parts of the disputed terntorv 
being claimed by all three rcpublu s C olombia holds possession 
as far south as the Napo m lat 2® 47' S , md claims territory 
occupied by Peru as far south as the Amazon On the other 
hand Peru claims as far north xs La Chorrera in 0° 49' b lat , 
including territory occupied by Colombia, and the eastern half 
of the Ecuadorean department of Oricnte, and Ecuador would 
extend her southern boundary line to the Putumayo, m long 
71® i' S, and make that river her northern boundary as far 
north as the Peruvian claim extends Ihe provision il line starts 
from the Japura river (known as the Caqueta m Colombu) m 
lat 1® 30^ S , long 69® 24' W , and runs south-west to the 70th 
meridian, thence slightly north of wt st to the Igaraparana riv er, 
thence up that stream to the Peruvian military post of La 
(.horrera, in o® 49' S lat, thence west of south to Huiririma- 
chico, on the Napo 1 hence the line runs north-west along tlie 
Napo, Coca, and San Francisco rivers to the Andean watershed, 
which becomes the dividing line noithward for a distance of 
nearly 80 m , where the line turns westward and reaches the 
Pacific at the head of Panguapi Bay, into which the southern 
outlet of the Mira river disclxarges (about 1° 54' N lat ) 

Phystial (teograph\ Colombia is usually described as an ( \ 
tremcly inoimtamous country which is true of much less than half 
its total irea Nearly one half its area lies south cast of the \ndLs 
and consists of extensive llanos and forested plains traversed by 
several of the western tributaries of the Amazon and Oimoco 
These pi iins slope gently toward the east those of the Amazon b ism 
apparently lying in great terraces whose escirpmtnts have the char- 
acter of low detached ranges of lulls forming successive urns to the 
great basin which they partly enclose The elevation ind slojic of 
this immense region which has an approximate length of 640 m 
and average width of 320 m , may be mfeiied ftom the ele\ itions 
of the Caqueta or Japura river which was explored by Crevaux m 
1878-1879 At Santa Maria near the Cordillera (about 75° 30' W 
long ), the elevation is 613 ft alxive sca-lcvel, on the 73rd meridian 
It IS 538 ft , and lu ir the 70th inciidian 426 ft — a fill of 187 ft 
in a distance of about 400 m The northern part of this great region 
has a somewhat lower elevation and gentler slope and consists of 
open grassy plains which are within the zone of alternating wet and 
dry seasons In the south and towaid the great lower basm of the 
\mazon where the rainfall is continuous throughout the year, the 
plains are heavily forested The larger part of this territory is 
unexplored except ilong the pimcipal livers and is inhibited by 
scattered tnlics of Indians Near the Cordilleras and along some of 
the larger nvers there are a few small settlements of whites and 
mestizos, but their aggregate number is small and their teonomie 
\alue to the republic is inconsiderable There are some cattle 
ranges on the open plains however, but they are too isol ited to 
have much importance A small part of the northern Colornbi 1 
on the lower courses of the Atrato and Magdalena, extending across 
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the country ftoiu the Eastern to the Western Cordilleras with a paramo or range, north-cast of Bogota (lO 700 ft ) Between th** 
varying width ot 100 to 1^0 m , not including tlie lower river basins 5th and 6th parallels tlic range divides mto two branches the eastern 
which penetrate much f irthcr inland also consists of low alluvial passing mto VcnczuiH where it is called the Cordillera dc Merida 
plains, partly covered with swamps and intricate watircourses and the nortlurn continuing north and north-east as the Sierra de 
densely overgrown with vi gelation but in places admirably adapted Pcrija and the Sierra de Oca to terminate at the north t astern 
to ditfeient kinds of tropic d agriculture These plains are broken extremity of the Goajira peninsula TIk culminating point m the 
m places by low ranges of lulls which arc usually occupied by the first mentioned nnge is the Ciuo Pint ido (ii 800 ft ) Wtst of 
principal industrial settlements of this pait of the republic, the this range, and lying between the loth inrallcl and the Canbbe m 
lower levels being for the most pait swampy and unsuited for white coast is a remarkable group of loft\ jMaks and knotted ranges 
occupation known as the Surra Nevada de Sant i M irla the highest snow 

The other part of the repubhe which may be roughly estimated at crowned summit of which rises 17 381) tt above the sea according to 
two-hfths of its total area consists of an extremely rugged moun- some, and 16728 according to other authorities Ihis group of 
tainoiis country, traversed from south to north 
by tlio parallel river valleys of the Magdalena, 

Cauea and Atrato The mountain chains which 
cover this part of Colombia are the northern 
termmil langes of the great Andean system 
In northern Ecuador the Andes narrows into 
a single massive range winch has the character 
of a confustd mass of peaks and ridges on the 
southern frontier of Colombia There arc several 
lofty plateaus m this icgion which form a huge 
centr il wat« rshed for rivers flowing cast to the 
\mazon, west to the Pacific and north to the 
Caiibbean Sea Ihc higher plateaus are exiled 
patamos cold windswept mist drenched deserts, 

Iv ing between tlie t le v itioiis of 10 000 anel 1 5 000 
ft which ire often the only pisses over the 
( ordilleias, and yet arc almost imp issablc beeause 
of their motasscs heavy mists, anel cold, piercing 
winds The paramos of Cruz Verde (ir 605 ft ) 
iiiel Pisto and the vole inoes of Chiles (15900 
ft ) Chumbul (15 715 11 1 and Pasto (n '^'>e> ft ) 
ire prominent 1 indmirks ot tins <Usol ite legion 
Noitli of this great pi ite vu the Vndes ehvidcs 
mto three gnat langcs the Western ( enti il ami 
Fastein Cordilleras Ihe Centril is the axis of 
tlu system, IS distinguished by a line of loft> 
volcanoes and patamos some ot which show their 
white mantles 2000 to 3000 ft above the line ot 
pet pL tail snow (appiox i^ooo ft in this lati- 
tude) and IS sometimes distinguished with the 
name borne by the repuhhc for the time being 
Ihisiange runs m a north-nortli east direction 
and sepxrites the vallcvs of the Magdalena and 
C uica 11 iminatmg in some low hills south west 
ot LI Baneo, a sm ill town on the low e r M igelalcna 
f he principal summits of this range are 1 aj umbina 
(n *534 ft). Pan do Azucar (15078 ft) Puraee 
(15 4-0 ft ), Sotara (15 420 ft ) Hinla (over 18 exxi 
tt ) lohma (18 432 ft ) Santa Isabel (16 700 ft ) 

Ruiz (18 373 ft ), and Mesa de Herveo (18 300 ft ' 

The last namcei afforels a mignificcnt specticle 
from BogotA its level top which is 5 or o m across 
ind IS formed by the rim of an immense crater 
li iving the appearance of a table down the sides 
of which for more than 3000 ft hangs a spotless 
wlutc drapery of perpetual snow The VVestern 
( ordillcra branches from the mam range first 
md follows the coast very elosely as lar north 
IS tlie 4th parallel where the San Juan and 
Vtiato rivers though flowing in opposite directions 
ind separated near the 5th parallel by a low"^ 
liinsvtrse ridge combine to interpose valleys 
between it and tlie Cordilleia de B'lido, whieh 
thereafter becomes the true coast range It then 
foims the divide between the Cauca and Atrato 
valleys and tennuixtes near the Canbbi an coast 
rill general elevation of this range is lower than 
that of the others, its culminating points being the 
voIeanoMunehique (ii 850 ft ) and Ct rro Leon (10 847 ft ) The range movptams cov"i'a'» on appioximate area of 6soo sq m lies mi- 
ls covered with vegetation and its IVicihc slopes are precipitous and mediatelv'on the coast ami its highest summits wen long considered 
humid The Cordillera de Baudo which becomes the coast range inaccessible It stands detiehcd from tlie lower ranges ot the 
above lat 4® N is the southern extension of the low mountainous Eastern Cordilleia and gives the impicssioii that it is essentially 
eh iin forming the backlione of the Isthmus of Panama and may he mdcpemlent The eastern Cordillera region is noii worthy for its 
considered the southern tcimiuation of the great North American large areas of pi iteau and elevated valhv withm tlu limits of the 
system Its elevations are low ami heavily wooded It divules on vertical temperate zone In this n gioix is to lu found the greater 
tlu Panama fiontier, the castcily branch forming the watershed part of the white population the best products ot Colombian civiliz i 
between the Atrato and the iivers of eastern Panama anel serving as tion and the greatest mdustiial tlev elopnu nt The ‘ sabana ot 
the frontier between th< two republics Ihe passes across these Bogota is a gooil illustration of the higlu i ol these plateaus (8563 ft 
ranges are comparatively low, but they arc ditheult because of the according to Stieler s Hand Atlas) with its mihl temperature 
piccipitous character of tluir Pacific slopes and the density of the inexhaustible feitility and nunurous productions of tin temperate 
vegetation on them The Eastern Cordillera is m some respects the zone It has an area of about 2000 sq m Tin lower valleys 
most important of the three blanches of the Colombian Andes Its plateaus ami mountain slopis of this range aie eekbrateel for their 
general elevation is below that of the Ccntial Cordillera, and it has colfee which with better means of transpcrtation would be a greater 
few summits rising above the line of perpetual snow the highest source of prosperity for the republic than tlu colei mines of Antioquia 
being the bierra Nevada de' C ocui in lit 6“ 30' N Between Coeui The mountainous region of Colombia is subject to volcanic disturb 
anel the southern frontier of Co'ombia there are no noteworthy anccs anel cartluiuakc shocks are frtc|uent especially m the south 
elevations except the so called Paramo do buma Paz near Bogota These shocks however are less severe thin in \ enezucla or in 
the highest point of which is 14 146 It above sea-levcl and the Chita Ecuador 
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There are few islands on the coast of Colombia, and the great 
majority of these arc too smaJI to appear on the maps m general use 
Gorgona is one of the larger islands on the Pacific coast 
ifimaai situated about 25 m from the mainland m laL 

j ° It’iB fim long by 1 f m wide and nses to an extreme eleva- 
tion of t 2 g 0 ft above sea-level It is a beautiful island, and 
celebrated as one of Paarros stopping places It has been used 
by the Colorobiao government for political offenders Malpclo island 
282 m west by south of Charambira pomt m lat 3“ 40' N long 
81° 24 W nomuially belongs to Colombia It is a small, rocky, 
unuihafaiited island nsing to an ehvation of 846 ft above the sea 
and has no ascertamed value Ihe famous Pearl islands of the 
Gulf of Panama are claimed by Colombia, and thtir pearl oyster 
fisheries are considered a rentable asset by the government The 
group covers an area of about 450 sq m and consists of 16 islands 
and several rocks The largest is Rey Island, which is about 17 m 
long north to south and 8 m broad with an extreme elevation of 
600 ft The other lirger islands are ban Jose Pedro Gonzales 
Casaya Saboga and I’achcca There are several fishing villages 
Whose inhabitants are largely engaged m the pearl fisheries, and a 
number of cocoa nut plantations The islands belong chiefly to 
Panama merchants. Tiiere are several groups of small islands on 
the northern coast, and a few small islands so near the mainland as 
to form sheltered harbours as at Cartagena The largest of these 
islands 13 Baru lying immediatelv south of the entrance to Cartagena 
hartour North-west of Colombia in the Caribbean Sea are several 
small islands belonging to the republic two of which (Great and 
I ltd* Com Is ) he very near the coast of Nicaragua The largest 
and moat important of these islands is Vicja Providcncia (Old 
Providence) 120 m off the Mosquito Coast, 4J m long uhitli 
surmorts a small population 

*Imc rivers of Colombia may be dmdtd, for convenience of descrip- 
tion into three general classes according to the destination of their 
waters the Pacific, Canbbean and Atlantic— the last 

^ reaching thnr destination through the Amazon and 

Ontioco Of these the Canbbean rivers are of the greatest economic 
rniportance to the country though those of the eastern plams may at 
some time become nearly as important as transportation routes m a 
region possessing forest products of great importance and rich in 
agncultural and pastoral possibilities It is wortlw of note that the 
principal rivers of these three classes — the Patia Cauca, Magdalena, 
Caquet 4 and Putumayo — ill have their sources on the high plateaus 
of soutliern Colombia and within a comparatively limited area 
The Pacific coast nvtrs are numerous and discharge a very large 
volume of water into the ocean m proportion to the area of their 
dr linage basins because of the heavy rainfall on the western slopes 
of the Coast range The proximity of this range to the coast limits 
them to short precipitous courses with comparatively short navi- 
gable channels I he pimcipal rivers of this group starting from 
the southern frontier are the Mira Patia Iscuandc, Micai Buena- 
ventura or Dagua San Juan and Baudo The Mira hais its principal 
sources in Ecuador and for a short distance forms the boundary 
line lietween the two republics but its outlets and navigable channel 
ire within Colombi i It has v large delta m jiroportion to the length 
of the river which is visible evidence of the very large quantity 
of raitirial brought down from the neighbouring mountain slopes 
Tlie Patu is the longest river of the Pacific group and is the only one 
having Its sources on tlic eastern side of the Western Cordillera 
It is foi med by the confluence of thi Sotara and Guaitara at the pomt 
where tlie united streams turn westward to cut theu: way through 
the mountains to the sea The Sotara or upper Pitia rises on the 
southern slope of a transverse ridge or dyke between the Central 
and Western CordilUns in the vicinity of Popayan and flows 
southward about 120 m to the point of confluence with the Guaitara 
The latter has its sources on the elevated plateau of Tuquerres and 
flows north west to meet the Sotara The canyonof the Patia through 
the Western Cordillera is known as the “ Minima gorge ind has 
been cut to a depth of 1676 ft, above which the perpendicular 
mountain sides rise like a wall some thousands of feet moic Ihe 
upper course of the -Gnaitai-a is known as the Carchi which for a 
short distance forms the boundary line between Colombia and 
Ecnaejor At one pomt m its course it ts crossed by the Rumichaca 
arch a natural arcli of stone popularh know n as the “ Inea s bridge ’ 
which with the Mmuna gorge abould be classed among the natural 
wonders of the world 1 here is a narrow belt of low swampy 
country between the Cordillera and the coast traversed at intervals 
l>y mountain hpurs and across this the river channels are aisually 
navigable Ihe San Juan has built a large delta at its mouth, 
aad IS navigable for a distance of 140 m inland the nver flowing 
parallel witn the coast for a long distance instead of crossing the 
coastal jplam It rises m the angle bt tween the Western Cordillera 
and a low trans.verve ndgo connecting it with the Baudo coast 
range and flows westward down to the valley between the two 
ranges and then southward through this valley to about lat 4° 1 5'N 
where it turns sharply westward and crosses a narrow belt of lowland 
to the coast. It probably has the largest discharge of water of the 
Pacific group and has about 300 m of navigable channels mcludmg 
Its tributaries although the nver itsilf is only 190 m long and the 
sand-bars at atfi month have only 7 or 8 ft of water on them The 
San Juan is distinguished for havmg been one of the proposed 


routes for a ship canal between the Canbbean and Pacific At one 
point m its upper course it is so near the Atrato tliat according to a 
survey by Captain C b Cochrane R N in 1824., a canal 4 °® yds 
long with a maximum cuttmg of 70 ft together with some improve- 
ments in the two streams would give free communucation. His 
calculations were made of course for the smalleir craft of that 
time 

The rivers belonging to the Canbbean system all of whwh flow 
in a northerly direction are the Atrato, Bacuba bum Magdalena 
and Zulia The Bacuba Suriquilhv or Leon, is a small stream rising 
on the western slimos of the Cordillera and flowing mto the upper 
end of the Gulf of Uraba Like the Atrato it brings down much silt 
which IS rapidly filling that depression There are many small 
streams and one important nver the binu flowing into the sea 
between this gulf ana the mouth of the Magdalena The Sinu rises 
on the northern slopes of the Alto ckl Vicnto near the 7th parallel, 
and flows almost due north across the coastal plain for a distance 
of about 286 m to the Gulf of Morosqmllo It has a very sinuous 
channel which is navigable for small steamers for some distance, 
but there is no good port at its outlet and a conaiUecahle part of the 
region thiough which it flows is mal inal and sparsely settled The 
most important rivers of Colombia, however are the Magdalena and 
Its principal tiibutary the Cauca ihty both rise on the high table- 
Imd of soiithom Colombia 'about 14,000 ft above sea-level — the 
Magdalena m the Laguna del Buey (Ox Lake) on the Las Papas 
plateau, and the Cauca a short distance westward m the Laguna de 
Santiago on the I’aramo dc Guanacas— and flow northward in 
parallel courses with the great Central Cordillera, forramg the watex- 
partmg between tJieir drainage haams The principal tributaries 
of the Magdalena are the Suaxa, Netva, Cabrera, Prack), Fusagasaga 
Funza or Bogota Carare Opon Sogamoso, Lebnja and Cesar 
and the western tlie La Plata, Paez, S^dafia. Cuflllo, Giiah Samana 
or Micl Narc or Negro and Cauca. There are also many smaller 
streams flowing into the Magdalena from both sides of the valley 
Of those named the Funza drams the “ sabana of BogotA and is 
celebrated for the great fall of lequendama, alxiut 480 it tn height , 
the Sogamoso passes ttirougji some of the richest districts of the 
ri public and the Cesar rises on the elevated slopes of the Sierra 
Nevada de Santa Marta and flows southward across a low plain 
in whicJi are many lakes, to join the Magdalena where it bends 
westward to meet the Cauca The course of the Magdalena traverses 
nine degrees of latitude and is nearly 1000 m long It is navigable 
for steamers up to La Dorada near Honda 561 in above its mouth 
which IS closea by sand-bars to all but hght^raught vessels and for 
93 m above the rapids at Honda to Girarclot Ihe nver is also 
navigable at high water for small steameis up to Nciva, 100 m 
farther and 1535 ft above sea-level beyond which point it descends 
precipitously from the plateaus of soiilhcm Colombia The Honda 
rapids have a fall of only 20 ft in i distance of 2 m but the current 
is swift and the channel tortuous for a distance of 20 m which 
make it impossible for the light-draught flat-bottomed steamers of 
the lower nver to ascend thorn The Cauca differs much from the 
Magdalena although its pnnapal features are the same Ihe latter 
descends 12 500 ft before it becomes navigable hut at 10 000 it 
below its source the Cauca enters a long narrow valley with an 
average elevation of 3500 ft , win re it is navigabU for over 200 m , 
and then descends 2500 ft tlvrough a series of impt tuous r iptds for a 
distance of about 250 m bctwei n Cartago and Laceres with a break 
of 60 m above Antioquia, where smooth water permits isolated 
navigation While therefore, the Magdalena is navigable throughout 
the greater part of its course or from Girardot to the coast with an 
ibrunt break of only 20 It at Honda which could easily be overcome 
the Cauca has only 200 ra of navigable water m the upper valky 
and another 200 m on its lower course before it joins the Magdalena 
m lat 9° 30', the two being separated by 250 m of canyon and 
rapids So difficult is the countiy through which the Cauca has cut 
Its tortuous course that the fertile upper valley is completely isolated 
from the Caribbean and has no othca: practicable outlet than the 
overland route from Cali to Buenaventura on the Pacific The 
upper sources of the Cauca flow through a highly volcanic region 
and are so impregnated with sulphuric and other acids that fish 
cannot live m them This is especicdly true of the Rio Vmagre, 
which rises on the Purace volcano The principal tiibut tries are 
the Piendamo Ovejas, Palo Amaime and Necbi, from the central 
Cordillera of which the last named is the most important and the 
Jamundi and a large number of small streams from the Western 
The largest branch of the Cauca on its western aide, however, is the 
Soil Jorge which though rising m the Western Cordillera on the 
northern slopes of the Alto del Vicnto in about lat 7° N and not 
far from the sources of the Sinu and Bacuba is essentially a rn er 
of the plain flowing north-east across a level country filled with 
small lakes and subject to inundations to a junction witli the Cauca 
just before it joms the Magdalena, Both the San Jorge and NeeJu 
arc navigable for considerable distances The valley of the Cauca 
IS much narrower than that of the Magdalena and between Cartage 
and Cdceres the mountain ranges on both sides i>ress down upon the 
nvor and confine it to a narrow canyon The Cauca unites with the 
Magdalena aliout 200 m. from thesea through several widely separated 
channds, which are continually changmg tlirougb the wearmg away 
of the alluvial banks These changes m the chafunel are also at work 
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m the Lower Magdalena ihe remaining rivers of the Caribbean 
system exclusive of the smaller ones rising m the Sierra Nevada 
de baivta Marta are the Zulia and Catatumbo which rise in the 
mountains of northern Santander and flow across the low plains of 
the Venezuelan state of Zulia into I^e Maracaibo 

Of the rivers of the great eastern plains whose waters pass through 
the Orinoco and Amazon to the Atlantic, little can be said beyond 
the barest geographical description Ihe size and courses of many 
of theiT affluents are still unknown as this great region has been only 
partially explored The largest of these nvers flow across the plains 
m an easterly direction those of the Orinoco system inclinmg north 
ward and those of the AiUcizon system southward The first include 
the Guavlare or Guayabero the Vichada the Meta and tlie upper 
course of the Arauca Ihe Guaviare was explored by Crevaux an 
r88i It rises on the eastern slopes of the Eastern Cordillera between 
the 3rd and 4th parallels, about 75 m south of Bogot 4 and flows 
with a slight southward curve across the llanos to the Orinoco into 
which It disdaarges at San Fernando de Atabapo in lat 4° N Its 
largest tributary is the Ininda which enters from the south The 
Guaviare has about 600 m of navigable channel The Meta rises 
on the opposite Bide of the Cordillera from Bogota and flows with a 
sluggish current east-noi th cast acioss the llanos to the Orinoco, 
into which ’t discharges below the Atures rapids m lat 6° 22' N 
It IB navigable throughout almost its whole length small steamers 
ascending it to a point witiiin 100 m of Bogota Its principal 
tributaries so far as known are the luca Chire and Casanare 
The pnncipal nvers of the Amazon system arc the Napo the upper 
part of which forms the provisional boundary Imc with Ecuador, 
the Putumayo or I(,a and the Caqueta or JapurA (YapurA) wlueh 
flow from the Andes entirely across the eastern plains and tlie 
Guaima which rises on the northern slopes of the Serri Tunaji 
near the provisional Brazilian frontier, and flows with a great north 
ward curve to the Venezuelan and Brazilian frontiers and is thereafter 
known as the Rio Negro one of the large st tributaries of the Amazon 
There are many large tnbutanes of these rivers m the unexplored 
regions of south-eastern Colombia, but their names as well as their 
oourses are still unsettled 

Tht coast of CrAombia faces on the Pacific Ocean an<I the C anbbean 
Sea and ib divided by the Isthmus of Panam i into two completely 
CosMtM. separated parts The Pacific co<ist line oiiuttong mmoi 
convolutions lias a length of about 500 m while that of 
the Caribbean is abont 700 m Ihe formei has been of slight service 
m the development of the country because of the unsettled and 
unhe'ilthy character of the coast region and the high mountain 
bamers between its natural ports and the settled parts of the re 
public There arc only two commercial ports on the coast Tumaco 
and Buenaventura though theie are several nttural harbours 
which would lie of great service wire there any demand for them 
The rivers Mira Patia and San J u in permit tlie cntiancc of small 
steamers, as also some of the smaller nv'ers The larger bays ou 
this coast are lumaco Choed Magdalena Cibita Coqui Puerto 
Utria Solano Cupica and Octavia — some of them aflordmg ex 
coptionally safe and well sheltered harbours The Caxilibean coast 
of Colombia has only four ports engaged m mtcrnational trade — 
Barranquilla Cartagena Santa Marta and Rio H icha There arc 
some smaller jiorts on the coast but thiy are open only to vessels 
of light draft and have no trade worth mention Barranquilla 
the principal port of tht republic is situatesd on the Magdalena 
and its seaport or landing place is Puerto Colombia at the mner 
end of Savanilla Bay whcie a steel pier 4000 ft long has been built 
out to detp water alongside which ocean going vessels can receive and 
discharge cargo The bay is slowly filling up however and two 
other landing places — ^Salgar and Savanilla — ^had to be abandoned 
before Puerto Colombia was selected The pier head had 24 ft of 
■water alongside in 1^07 but the silt brought down by the Magdalena 
IS turned wes^trward by the current along this coast and may at any 
time fill the bay with dangerous shoals Th<, oldest and best port 
on the coast is Cartagena m south west of Barrane^uilla which 
has a well sheltered harbour protected by islands and is connected 
with the Magdalena at Calamar by railway The next Ijest port is 
that of Santa Marta about 46 m east north-cast of Barnuuptilla 
{m a straight line) with which it is connected by 23 m of railway 
and 50 m of inland na\ igation on the Cidnaga de Santa Marta and 
eastern outlets of the Magdalena Santa Marta is situated on a 
small almost landlocked bay well protected from prevailing 
winds by high land on the north and north east affording excellent 
anchorage m waters free from shoaling through the deposit of silt 
rhe depth of the bav ranges from 4^ to ig fathoms The town 
stands at the foot of the Sierra Nevada dc Santa Marta ■whicb 
restnets the area of cultivatable land m its immediate vicmitv 
anil the enclosing high lands make the climate hot and somewhat 
dangerous for foreigners Since the development of the fruit trade 
on the shores of the Canbbean sea and Gulf of Mexico by an im 
]^tant American company which owns a large tract of land near 
Santa Marta devoted to banana cultivation and has built a railw ly 
■JO m inland pnncipally for the transportation of fruit the trade 
of the port has greatly increased The population of this region 
however is sparse and its growth is slow The fourth port on this 
coast IS Rio Hacha an open roadstead about 93 m east of Santa 
Marta at the mouth of the small river Ranchcira descendmg fiom 


the eastern slopes ol the Surra Nevada d( Santa Marta It lias 
little trade and the unde vt loped unpopulatixl stoilt. of the country 
behind it affords no promise of immediate growth There are other 
small towns on the coast which are ports for the small vts els engaged 
m the coasting and nver trade but tin y have no mb rnation d im 
portaoce bee uise of their maceessilMlity to ocean going steamers 
or the extremely bmall volume of their trade The Gulf of Uraba is 
a large bight or southerly extension of the Gulf of Darien It 
receives the waters of the \trato Bacuba and a number of smill 
rivers and penetrates the land about 50 in but has very httle com 
mercial importance because of Uie unliealthy and unsettled character 
of the neighbouring country and Ixcausc of the bar across its 
entrance formed by silt from the Atrato Tlu Gulf of Morosquillo 
a broad sliallow indentation of the coast south of C-artagena leei ives 
the waters of the Rio Sinu at the mouth of which is the small port 
of Gispata Between the mouth of the Magdalena and banta Marta 
IS the Citnaga de Santa Marta a large marshy lagoon separated 
from the sea by a narrow sand spit having its boca or outlet 
at its eastern side There is some traffic in small steamers on its 
shillow waters which is incieasing with the development of fiuit 
cultivation on its eastern and southern sides It extends inland 
about 31 m and marks a deep indenhition of the eoast like the 
Gulf of Uralia 

Geology — 1 he geology of Colombia is very imperfectly known and 
it IS only by a compaiison with the neightiouring regions that it is 
possible to form any clear idea of the geological structure and 
succession The oldest rocks are gneisses and schists togither with 

granite and otljer eruptive rocks Ihese art oscrJaid by sandstones 
slates and limestones alternating with poiphvnes and porpUj rites 
sometimes mi the form of slieets sometimes as breccias and con 
glomerates Cretaceous fossils have been found abundantly in this 
senes but it is still possible that earher systems may be represented 
Coal bearing bed? possibly of Tertiary age occur m Autioquia and 
elsewhere StructuraJly, the four mam chains of Colombia differ 
considerably from one another in geological constitution Tht 
low Cordilleras of the Chocos on the west coast are covered by soft 
Quaternary sandstones and marls containing shells of extant species, 
such as still inhabit the neighliourmg ocean I he \N estem C ordillera 
is the direct continuation of the Western Cordillera of Ecuador 
and like the latter to judge from the scattered obscivations which 
are all that ire available consists chiefly of sandstones and porphy 
ntic rocks of the Cretaceous series B^ween the W’e stern and the 
Contral Cordilleras is a longitudmal depression along which the river 
Cauca finds its way towards the sea On the western side of this 
depression tliere are red sandstones with coal seams jxissibly 
Teitiary the floor and the eastern side consist ehieflv of ancient 
crystalline and schistose rocks The Central Gordilkra is the direct 
continuation of tlie Eastern Cordillera of Ecuador and is formed 
chiefly of gneiss and other i ry stalline rocks but sedimentary deposits 
of Cretaceous age also occur Finally the Eastern branch known 
as the Cordillera of BogotA is eoinpose<l almost entirely of Cretaceous 
beds thrown into a senes of regular anticlinals and syiielmals similar 
to those of the J ura Mountains The older rocks occasionally appear 
in tlie centre of the anticlinal? In all these branches of the Andes 
the folds run approximately in the direction of the chains hut the 
Sierra de Santa Marta appears to belong to a totallv distinct system 
of folding the direction of the folds being from west to cast bending 
gradually towards the south east AlUiough volcanoes are by no 
means absent they are much less imjiortant than m Ecuador and 
their products take a 1 ir smaller share in the foimation ot the Andes 
In Ecuador the depression between the Eastern and W cstern t urdil 
leras is almost entirely filled with moilern lavas and agglomerates 
in ( olorabia the coi responding Cauca depression is almost free fioui 
such deposits In the Central Cordillera volcanoes extend to about 
5° N m the Western Cordillera tliey barely enter within the 
limits of Colombia ui the Conhllera of I^ogotA they are entirely 
absent * 

Climate — W^tre it not for the high altitudes of western Colombia 
high temperatures would prevail over the whole countrv except 
where modified by the north last trade winds and the cold ocean 
current which sweeps up the western coast The vlcvated pi itcaus 
and summits of the Andes arc rtsjxinsible how.ever for many 
important and profound modifications in climate not oniv in respect 
to the lower temperatures of the higher elevations but also in respect 
to the higher tempeiatures of tlie sheltered lowland valUys and tlu 
varying climatic conditions ot the mighbounng plains llu 
republic lies almost wholly within the noith torrid zone acompara 
tively small part of the forested Amazonian plain extending Iveyvnid 


* bee A Hettner and G Linak Bcitrage zur Geologit und 
Petrographic dei columbianisclien Anden Zetts deut<;t/i ^eol Gt!> 
vol xl (1888) pp 204 230, W Sievers ‘ Die Surra Nevada dc 
banta Marta und die Sierra de PerijA Zotts Gev Lfdk Bet I in 
vol xxiii (1888) pp 1 1 38 and p 442 Pis i and 111 , A Hettner 
Die KordiUere von BogotA Peterm Mitt Eiganzungslu It 104 
(1802) and Die Andtn dcs westlichen Coliimbiens Pcteim Mitt 
(1803) pp 129-136 W Reiss and A Stulnl Pt.i&en in Sud America 
Geologtsche Studten m der Repuldtk Colombia (Berlin 1892-1899)-— 
a good geological bibliography will be found m paiL 11 of this 
work. 
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the equator into the south toriid zone The great Andean barrier 
which crosses the republic from the south to north acts as a condenser 
to the pre vailing eastt ily winds from the Atlantic and causes a very 
heavy rimfall on thtir eastern slopes and ov< r the forested Amazon 
p! un High tempt ratiirts as well as excessive humidity prevail 
throughout this region Farther north on the open llanos of the 
Orinoco tiibutancs the year is divided into equal parts an alternat 
mg wet ind dry stason the sun temperatures being high followed 
bv cool nights and the temperatures of the rainy season being even 
higher The rainfall is heavy in the wet season causing many of the 
nvtrs to spread over extensive areas but in the dry season the in- 
undated plains become dry the large rivers fed by the snows and 
rainfall of the Andes return within their banks the shallow lagoons 
and smaller streams dry up vegetation disappears and the level 
plain becomes a desi rt The northern plains of the republic arc 
swept by the noith-east trades and here too the mountain barnirs 
exercise a strongly modifying influence The low ridges of the Siei ra 
de PenjA tlo not wholly shut out these moisture laden winds but 
they cause a heavy rainfall on thiir eastern slopes and create a 
drv ana on then western flanks of which the Vale of Upar is an 
example Tlu higher masses of the Sierri Nevada de Santa Marta 
cover a very limited area leaving the trade winds a comp iralive Iv'^ 
unbroken sweep across the norihcrn plains until chcckcel by the 
Western Corelillera the Panama ringcs and the Sierra de Banda 
where a heavy precipitation follows 1 aither south the coast langes 
cause i very heavy rainfall on their western slopes which are quite 
as uninh ibitable because of ram and heat as are the coasts of 
southern Cliile through ram and coM The rainfall on tins coast is 
said to average 73 m though it is much higher at certain points 
and m the Atnto Valley As a result the coastal plain is covered 
with swamps and tangled forests anel is extremely iinhealthv 
except at a few favoured points on the coast High tomperxtiiies 
prev 111 throughout the greater part of the Magdalen 1 and Cauca 
valleys- because tlie mount iin ranges which enelevsc them shut out 
the previiling winels At Honda on the Magelilena 664 ft above 
sea level the mean temperature for the year is 82° F anel the 
mercury frequently rises to 102° m the shade These lowland plains 
anel v illeys comprise the climatic tropical zone of Colombia which 
is charactenzeel by high temperatures and bv excessive humidity 
uiel dense forests an exception to tlu lastninuel ch iractcnstic 
being the open llaneis where drv summers prevail Above this 
tiojue il zone m llie mountainous regions are to be found all the 
vaivmg gradations of climile which wo are accustomeel to associate 
with changes in litilude There are the subtreipical districts of the 
V illeys anel slopes between I <500 and 7500 ft elevation which include 
some of the most fertile and productive areas m Colombia the 
temperate districts between 7^00 anel 10 000 tt the ceilel bleak and 
inhospitable paramos between 10000 and rsoeu) It and above 
these the arctic wastes of ue anel snow The temjierate anel sub 
tropical rceions cover the gre ater part of the departnu nts traverse d 
by the Fastern ( ordilleia the noithorn end of the Central Cordilleri 
the Santa Marta plileaus anel the Upjiei Cauca Valley They 
include the larger part of the white popul ition and the chief pro 
ductivc industries of the country There is no satisfactory recoid 
of temper iturt s and riinfall in thest widely different climatic zones 
from winch correct averages can be dr iwn anel compared Observ i 
tions hav e been maele anel recoreU d at BogotA and at some other large 
towns but for the greater part of the country we have only frag 
mentarv reports The mean annnil temperature on the eastern 
jilains so fir as known ranges from 87° F on the forested slopes 
to and 01° on the llanos of the Meta and Arauca On the 
( aribbtan coastal pi un it ranges from 80° to 84° hut at Tmnaco 
on the Pacihc coast within two degrei s of the eejuator, it is only 70° 
At Medellin m the mountainous region of Antiexpu v 4950 ft above 
sea level the mean annual tempi rature is 70° and the yearly rainfall 
55 in while at BogotA 8563 ft the former is 57° and the latter 
4t m \t Tuqucrics near the frontier of Fcuaeleu 10 200 ft cleva 
tion the mean annual temperature is saiel to be 55° The changes of 
seasons are no less complicate d and confusing A considerable 
part of the republic is covered by the cqu itorial belt of calms, 
whose oscillations divide the year into a wet anel dry season I his 
division IS modified however by the location of mountain ranges 
and by clevition In the Amazon region there is nei great change 
flurmg the year and on the noithern plains the so calleel dry sc ison 
IS one of light rams except where mountain ranges break the sweep 
of the north cast traeles The alternating wot anel elry seasons are 
likewise to be found on the Pacific coastal plain though this region 
IS not entirely dry and vegetition never dries up as on the llanos 
Above the lowland plains the seasons vary m character accorelmg 
to geographical position and elevation I he two season division 
rules m the departments of SantaneU r and Anlioquia but without 
the extremes of humidity and aridity characteristic of the eastern 
plains Farther south at elevations between 800 and 9500 ft 
the year is divided into four distinct seasons- two wet and two dry 
— the former called tnvternos (winters) and the latter veranos 
(summers) These seasons ire governed by the apparent movements 
of the sun the winters occurring at the equinoxes and the snmmcis 
at tht solstices The sabana of BogotA and neighbouring districts 
are subject to these changes of season At higlier altitudes long 
cold wet winters are cxperunced with so short and cold a summer 


between them that the bleak paramos are left uninhabited except 
by a few sh^herds m the short drv season 

Fauna —The geographical position of Colombia gives to it a 
fauna and flora largely characteristic of the great tropical region of 
the Amazon on the south east and of the mountainous regions of 
Central America on the north west At the same time it is rich in 
animal and plant types of its own especially tlie latter and is 
considered one of the best fields in South America for the student 
and collector The fauna is esscntiallv tropical though a few species 
characteristic of colder regions are to be found m the higher Andes 
Of the Quadrumana there are at least seventeen distinct species 
and this number may be increased after a thorough exploration of 
the forested eastern plains They are all arboreal m habit, and are 
to be found throughout the forested lowlands and lower mountain 
slopes The carnivora are represented b> sevin or eight species of 
the Felidae the largest of which are the puma (Felts concolor) and 
the jaguar (F onra) These animals together with the smallei 
ocelot have a wide geographical range and are very numerous in the 
valley of the Magdalena Iwo speeies of bear and the coat! 
(Nnsua) represent the plantigiades and inhabit the mountain slopes 
and of Pachydeimata the peccary (Dtcohlcs) and " danta o'' 
tapir (Tapir us) have a wide distribution throughout the lowland 
and lower plateau forests The ( olombian tapir is known as the 
Taptrtts Roultnt and is slightlv smaller than the Brazihin species 
(T amertcanus) Theie art deer m the foiests and on the open 
savannahs the rabbit and squirrel aic to be seen on the eastern slopes 
of the Andes and pirtly amphibious lodents the “capybiri 
(Hsdrothoerus) and “ guagua (Coelogenys suhni^er) are very' 
numerous along the wooded watticourses The sloth armadillo 
opossum, skunk and a specu s of fox complete the list of tlu more 
common ijuadriineds so far as known though it is certain that a 
eaicful biological survey would discover many others The large 
rivers of Colombia and tht lakes of the lowlands ate filled with 
alligators turtles and fish and several speeus of hsh are highly 
estccmttl by th< natives as footl Du sauiians aic rtiircstnted on 
land by several spteies of lizard some of them conspicuous foi thtu 
brilliant colouring and bv the luge iguana whose flesh is con 
sidtrtd a great delicacy Among the ophidians which include many 
harmless species art the boa constuetor rattlesnake the dreaded 
Latltesis and the coral snike Ihe manatee (Manatus amtn- 
canus) is found m tlu Atialo ind othtr 1 ii,'t( Colombian rivers 

In bird and insect life Colombia is second only lo Brazil Ihe 
condor, which inhabits the hightr t oidilltras is peculiar to the whole 
Andean region and is tne 1 irgcst of the Raptores Among othtr 
members of this older arc the eagle osprey vulture buzzard kite 
and hawk with about a tlozen sjiecies ui all Pairols ami paroquets 
are numerous everywhere m the tropic il and subtropic il regions 
as also the gorgeously eolourtd mac iw and awkward toucan The 
largest class perhaps is that formed bv the vstomshmg number ot 
water fowl which throng the shallow lagnems and rivet be lelus 
at certain seasons of the y'tar They are mostly migiatory m habit 
and are to be founel m many othtr countni s Among these arc tht 
large white crane and small crane the blui hcion the snowy white 
egret the rose ite spoonbill (F/a/ei/trt a/«;a) stork bittern and many 
species of ducks The largest and most eonspieuous member of this 
interesting familv is the Shetena arneniana the gigintic stork so 
frequently seen m the Amvzon valley and even more numcrou-. 
about the lagoons of nortlicin Colomlii i One of the best game birds 
of the forest is the “crested curassow (Cra\ alutor) sometime-, 
weighing 12 lb which leeels on aiboieil fruits mel rarely comes to 
the ground Colombii ilso peisscsses many sjitcics of the beautiful 
little humming birel among which are the tiny Ste/;anu>a Underwood) 
and the sword bill Docimastes enstferus which were found by Mi 
Albert Millican on a bleak paramo 12 oejo ft abov sea level One 
of the most interesting birds founel m the country is tlu ‘ weaver- 
bird (Casstius persicus), which lives in colonies and suspenels its 
long pouch like nest from the end of a horizontal branch of some 
high isolated tree In regard to insects what has been said of 
Brazil will apply very closely to Colombi i Mosejuitocs butteiflies 
spiders beetles and ants arc infinitely numerous and some of the 
species arc indescribably troublesome 

Flora The Colombian florx is richer in species and individual 
characteristics than the fauna owing in part to its gieatei df jx ndcnce 
on climatic conditions It ranges from the purely tropical types 
of the lowlands to the Alpine species of tlu more elevated paramos 
It should be remembered however, that large areas of tlu lowland 
plains have only a very limited arboreal growth These plains 
include the extensive llanos of the Orinoco tnbutanes where coarse 
hardy grasses and occasional clumps of palms are ilmost the onlv 
vegetation to be seen There are other optn plains m northern 
Colombia sometimes covered with a shrubby giowth and the 
“ mesas ' (flat topped mountains) and plateaus of the Cordilleras 
are frequently bare of trees Fartlu r up on the cold bleak paramos 
only stunted and hardy trees are to be found On the othc r hand 
a luxuriant forest growth covers a very laige part of the republic 
including the southern plains of the Amazon tributaries the foot 
hills slopes and valleys of the Cordilleras a larger part of the 
northern plains and the whole surface of the Western Cordillera and 
coast The most conspicuous and perliaps the most universal type 
in all these regions, below an approximate elevation of 10000 it 
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IS the palm, whose varieties and uses are incredibly numerous 
On the eastern plains aic to be found the ‘ miriti (MaxtriUa 
flexuosa) and the “ pinjao ' or peach palm (Gmlielnta spectosa) 
called the “ pupiinha on the Amazon whose fruit, fibre leaf sap 
pith and wood meet so large a part of the piimary needs of the 
abongincs A noteworthy palm of the cistern Andean slopes is the 
“ corneto yDeckena) whose tall skndcr trunk starts from the ipex 
of a numbci of aerial roots, rising like a cone 6 to 8 ft above the 
ground It is one of the most fruitful of palms its clushrs weighing 
from 120 to 200 lb each Extensive groves of the coco nut pilm 
are to be found on theC inbbean coast the fiuit and fibre of winch 
figure among tin 11 itional exports In northeastern Colombia 
where a part of the yeir is dry the ‘ curuas foim the jirevaihng 
species but farther south on the slopes of the CordilKris up to an 
elevation of 10 000 ft the wax palm or " palma <le ce ra (Ceroxylon 
andxcola) is said to be the most numeioiis It is a tall slender pilm 
and IS the source of the vegetable wax so largely used in some paits 
of the countiy in the manufacture of matches a single stem some 
tunes yielding ib 20 lb Another widely distributed specif s in 
eential Colombii is known as the palmita del Azufral in some 
loeilitifs and as the “ p ilma n il ind “ palma dolee ’ in otheis 
Ilumboldt siys it is not the “ p lima real ’ of Cuba {Oteodoxa tcRia) 
but m the Rio Sinu region is the Locos butyraiea or the ‘palmi 
dolce fiom which palm wint is derived Anothf i pilm of much 
eeonomie iinportanee m ( olombia is the tagua (PhvUlt phas 

mat raiarpa) which grows abundantly m the valleys of the Magdalena 
\trato anel Pitia and pioduecs a large melon shaped fruit m which 
ire found the extremely h iril fine grained nuts or seeds known m 
the commercial world as vegt table ivory The Colombian ‘Panama 
hat IS midf from the fibies extracted fiom the ribs of the fin 
sh iped leaves of still inollier sjiteies of pilm Carhtdoiua palmatu 
while in the Rio Smu rigion the nitives make a kind of buttci 
( m inteea de C orozo ) from the I laeis mcUiHOiOiia Mait by 
jiefhng the nuts m wild and then pen dying the oil extrieted in this 
w IV by boiling I his oil was foinif ily used lor illummatiiig purposes 
rtif forests aie nevci made up wholly of palms but ire composed 
of trees of widely diffi re nt characlois including m.iny common to 
the Amazon tegioii together with others found in Ceiitial American 
forests such is m ihogany and ‘ vera 01 lignum vit le 
arhoteum) Ih izilwood [Caesalptnia ichtnaia) viluible for its 
timber and colouiing cxtiaet anel loeo {Utxa orcllana) the 
“ unieu of Prizil which furnishi s the anatlo ol eomnuree ai< 
widely distributfd in central and southern Colombia and another 
species of the hrst named genus the C toanana products tin 
‘^divi diM of the Colombiin expoit trade — a pcculiirly shaped 
seed pod iieh m t iimie and gallic acids ind used for tanning leatln r 
The lubbei piodueing Hevea ^uayaniusis is found in abinulance on 
tin Amazon tiibutaiies and the CastiUoa clastica is common to all 
the Caribbean iivei valleys Soutln rn Colombii especially the 
eastein slopes of the Andes produces another valuable tree the 
Ctitchotta catisaya from the bark of which tpniime is m i<le These 
are but a few of the valuable cabinet woods tlv< veoods Ac which 
are to be found in the forests but have hardly been reached bv 
commerce because of their inaccessibility and the unsettled state of 
the country llu idventuioiis oiehid huntei however has peiie 
ti itid dfcply into then leeesses in search of choice vaiicties and 
collectors of these valuable plints ire Iirgely indebted to Colombia 
for their specimens eif Cattlexa Mcndellx Warscewtczti and Fnanae , 
Douiana axirea Odoutoglossum irispum Pescatom vextUanum 
odotatum coronanum Harryanum ind blandum MtlUmta xexil 
Itxnu , Omtdmm carthagmexise and hramittaniim , Masdevallxae 
I pidendra Schomburgktae and many otheis Colombia is also the 
home of the American “ Alpine rose {Befana) which is to be found 
between ejooo anel n 000 ft elevation and glows to a height of 
5 6 ft Tree ferns have a remarkable growth in many localities 
tlieir stems being used in southeru C undin im irea to make corduroy 
ro ids The South Ameiiran bamboo {Bambusa gxiadia) has a veiy 
wide range ind is found nearly up to the limit of perpetual snow 
The cactus is also widely distributed and is represented by several 
well known species Among the more common fruit trees some of 
which are exotics may be mcntioneel eacAo (Thoobronta) oringe, 
lemon lime pine apple banina guava {Pstdtum) brt lelfruit (dz/ei 
carpus) cashew ( dnarazefinw) alligator pear (Person) with the apple 
peach pear and other fruits of the temperate zone on the elcvatetl 
jilateaus Other food and economic plants are coffee nee tobacco 
sugai cane cotton mdigo vanilla cissava or " yucca ’ sweet and 
white potatoes wheat maize lyc barky and vigt tables of both 
tropical and temperate climates It is claimed in Colombia that a 
species of wild potato found on the paramos is the parent ol the 
cultivated potato 

Population — Ihe number of the population of Colombia 
IS very largely a matter of speculation A census was taken m 
1871, when the population was 2,951,323 What the vegetatue 
increase has been since then (for there has been no immigration) 
IS purely conjectural, as there are no available returns of births 
and deaths upon which an estimate can be based Civil war 
has caused a large loss of life and the withdrawal from their 


homes of a considerable part of the male population, some of them 
for military serv ice and a greater numlx r going into concealmi nt 
to escape it, and it is certain that the rate of increase has been 
small Some statistical authorities have adopted ri% as the 
rate, but this is too high for such a period All things considered, 
an annual increase of i % for the thirty-five years between 
1871 and 1906 would seem to be more neirlv correct, which would 
give a population in the latter year — exclusive of the population 
of Panama — of a little over 3 800,000 The Statesman's Year 
Book for 1907 estimates it at 4,279,674 m 1905, including about 
150,000 wild Indians, while Supan’s Die Bevolkerung der Lrde 
(1904) places It at 3,917,000 in 1899 Of the total only 10 *^*0 
is classed as white and 15 % as Indian, 40 as mestizos (white 
and Indian mixture), and 35 % negroes and their mixtures with 
the other two races The large proportion of mestizos, if these 
percentages arc correct, is significant because it implies a per- 
sistence of type that miy largely determine the character of 
Colombia’s future population, unless the more slowlv increasing 
white element can be reinforced by immigration 

The white contingent in the population of Colombii is chietly 
composed of the descendants of the Spanish colonists who settled 
there during the three centuries following its discovery and 
conquest Mining enterprises and climate drew them into the 
highlands of the interior, and there they have remained down 
to the present day, their only settlements on the hot, unhealthy 
coast being the few ports necessary for commercial and politieal 
intercourse with the mother country Ihe isolation of these 
distant inland settlements has served to preserve the language 
manners and physical characteristics of these eirh colonists 
with less variation than in any other Spanish-Amencan state 
They form an intelligent, high-spirited class of people, with all 
the defects and virtues of their ancestri Iheir isolation has 
made them ignorant to some extent of the world’s progress, 
while a suptrsensiiivc patriotism blinds them to the diseiedit 
and disorganization which political strife and misrule have 
brought upon them \ v cry small proportion of the w hite element 
consists of foreigners engaged m commercial and industrial 
pursuits, but thev very rarely become permanenth identified 
with the fortunes of the country The native whites form the 
governing class, and enjoy most of the powers and priiileges of 
political office 

Of the original inhabitants there remain onK a few scattered 
t-ibes m the forests, who refuse to submit to civilized require- 
ments, and a much larger number who live in organized com- 
munities and have adopted the language, customs and habits 
of the dominant raie Their total number is estimated at 15 % 
of the piopulation, or nearly 600,000, including the 120,000 
to 150,000 credited to the uncivilized tribes Many of the 
civilized Indian communities have not become wholly llispani- 
cized and still retain the ir own dialects and customs, their attitude 
being that of a conquered race submitting to the customs and 
demands of a social orginization of which they form no part 
According to Uncoechea there arc at least twenty seven nativ e 
languages spoken in the western part of Colombia, fourteen m 
Tolima, thirteen in the region of the Caqueta, twch c in Panain i 
Bolivar and Magdalena, ten in Bogota and Cundinamarea, 
and thirty -four in the region of the Meta, while twelve had died 
out during the preceding century The tribes of the Caribbean 
seaboard, from Chiriqui to Gnajira, are generally attached to the 
great Carib stock , those of the eastern plains show affinities 
with the neighbouring Brazilian races , those of the elevated 
Tuquerres district are of the Peruvian tvpe , and the tribes of 
Antioquii, Cauca, Popiyan and Nciva preserve characteristics 
more akin to those of the Aztecs th in to any other race At 
the time of the Spanish Conquest the most important of these 
tribes was the Muvseas or Chibehas, who inhabited the table 
lands of Bogota and lunja, and had attained a considerable 
degree of civilization They lived m settled communities, 
cultivated the soil to some extent, and ascribed their progress 
toward civilization to a legendary cause remarkabh similar to 
those of the Aztecs of Mexico and the Incas of Peru Ihey are 
represented by some tribes In mg on the head-waters of the Meta, 

M 23 



jo6 

and their blood flows in the veins of the mestizos of the Bogoti 
plateau Iheir ancient language has been partly preserverl 
through the labours of Gonzalo Bermuder^ Jos4 Dadei, Bernardo 
de Lugo, and Ezequiel Uricoechea, the last having made it the 
subject of A special study According to this author the Chibtbas 
were composed of three loosely united nationalities governed 
by three independent chiefs— the Ztpa of Mucquetd(the present 
Fimza), the Zaque of Hunsa (now lunja), and the Jeque of Iraca, 
who was regarded as the successor of the god Nemterequeteba, 
whom they worshipped as the author of their civilization Ihc 
latter had his reswlence at Suamoz, or Sogamoso 

I'he Tayronas, of the Santa Marta highlands, who have 
totally disappeared, were also remarkable for the progress which 
they had made tol^ard civilization Evidence of this is to be 
found m the excellent roads which they fonstrurted, and in the 
skilfully made gold ornaments which have been found in the 
district which they occupied, as well as in the contemporary 
accounts of them by their conquerors Among the tribes which 
are still living m a savage state are the ^Icsayas, Caquetas, 
Afocoas, Amanranos, Giupanahis and Andaquies of the un- 
settled eastern territonis, the Goajiros, Motiioncs, Guametas, 
and Cocmas of the Rio Haclia, Upar and Santa Marta distnets , 
and the Daricns, Cunacunas and Chocos of the Atrato basin 
These tribes have successfully resisted all efforts to bnng them 
under political and ecclesiastical control, and their subjection 
IS still a matter of no small concern to the Colombian govern- 
ment As late as the year iqoo Mr All)ert Millican, while collect- 
ing orchids on the Opon river, a tributary of the Magdalena 
between Bogota and the Caribbean coast, was attacked by 
hostile Indians, and one of his companions was killed by a 
poisoned arrow These hostile tribes are usually too small to 
make much trouble, but thev arc able to make exploration and 
settlement decidedly drngerous in some districts 

The mestizos, like the whites and Indians, chiefly inhabit the 
more elevated regions of the interior They are of a sturdy, 
pUient type, like their Indian ancestors, and are sufticiently 
.ndustrious to carry on many of the small industries and occu- 
jiations, and to meet the libour requirements of the inhabited 
plateau districts Those of the urban middle classes are shop- 
keepers and artisans, and those of the lower class are domestics 
and dxy Ubourers The whites of Spanish dt scent object to 
manual lalwur, and this places all such occupations in the hands 
of the coloured races In the country the mestizos arc small 
agriculturists, herders, labourers and fishermen , but there are 
many educated and successful men hants and professional men 
among them There are no social barru rs in their intercourse 
with the whites, nor race barriers against those who have political 
aspirations Ihc negroes of pure blood are to be found princi- 
pally on the coastal plains and m the great lowland river valleys, 
where they live in great part on the bounties of nature A small 
percentage of them are engaged in trade and other occupations, 
a few arc small agriculturists 

BogotA was reputed to be a centre of learning in colonial times, 
but there was no great breadth and depth to it, and it produced 
nothing of real value By nature the Spanish-Amencan loves 
art and literature, and the poetic faculty is developed m him 
to a degree raixly found among the Teutonic racers Writing 
and reciting poetry are universal, and fill as important a place 
in social life as instrumental music In Colombia, as elsewhere, 
much attention has been given to belles-lettres among the 
whites of Spamsh descent, but as vet the republic has practically 
nothing of a permanent character to show for it Tlie natural 
sciences attracted attention vtrv early through the labours of 
Jos6 Celestino Mutis, who was followed by a numlier of writers 
of local repute, such as Zea, Cabal, C41das, Pombo, Cespedcs, 
Camacho and Lozano We are indebted to Humboldt for our 
earliest geographical descriptions of the northern part of the 
continent, but to the Italian, Augustin Codarzi, who became a 
Colombian after the War of Independence, Colombia is indebted 
for the first systematic exploration of her temitoirv'. Geo- 
graphical description has had a peculiar fas( mation for Oilombian 
writers, and there have been a number of books issued since the 
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appearance of CodazzTs Resumen and Atlas Historical writing 
has also received much attention, beginning with the early work 
of Jos6 Manuel Restrepo {1827), and a considerable number of 
histones, compendiums and memoirs have been published, but 
none of real importance Some good work has been done m 
ethnography and archaeology by some waters of the colonial 
period, and by Ezequiel Uricoechea and Ernesto Restrepo 
Territorial Divtstotts and Towns — Previously to 1903 the re- 
public was divided into nine departments, which were then 
reduced to eight by the secession of Panama This diyision of 
the national territory was modified in 1905, by creating seven 
additional departments from detached portions of the okl ones, 
and by cutting up the unsettled distncts of Goajira and the great 
eastern plains into four intendencias The fifteen departments 
thus constituted, with the official estimates of 1905 regarding 
their areas and populations, are as follows — 


Department 

\rca 
sq m 

Estimated 

Population 

Capital 

Fslmiated 

Population 

Antioquia 

24 400 

750 000 

Medellin 

60,000 

Atlaiitico 

I 080 

104 674 

Bnrranquilla 

40 1 15 

Bolivai 

2s 040 

250 000 

fartagem. 

14 01)0 

Bovacd 

4 650 

350,000 

lunia 

10 ooo 

Caidas 

7 020 

1 50 000 

Manizaleb 

20 ooo 

Cauca 

1 26 0^0 

400 000 1 

Popayin 

10,000 

t imdmamarca 

5060 

225000 

1 dcatativ a 

T2 (>00 1 

GalAn 

6050 

30t> 000 

San Gil 

15 (XX> 

Hmla 

8 6qO 

I 50 000 

Nena 

10 ooo 

Magdalena 

20 460 

100 000 

Santa M iiti 

<> fHJO 

Narifto 

10 040 

200 000 

Pasto 

6 ooo 

Quesada 

2 900 

300 000 

/ipaquiri 

12 ooo 

t Santander 

1 1 1 970 

300 000 

Buc i- inivnga 

20 ooo 

1 ohma 

1 0 000 

200 000 

Ibague 

I 2 ooo 

1 tindama 

2 390 

300 000 

Santa Ro^ia 

6 ooo 

ro<leral Distiaet 


200 000 

Bogota 

I 20 ooo 

Intendencias ( 4) 

277 620 

i 



Totals j 

444 480 

4 270674 




Of these departments the original eight ire Antioquia, Bolfvar, 
Boyacd (or Bojaca), Cauca, Cundmamarca, Magdalena, San- 
tander and Tohma ihe four intenaencias are called C»oajira, 
Meta, Alto Caquet4 and Putumayo and their aggregate arei is 
estimated to be considerabl> more than half of the republic 
Ihe first covers the Goajira peninsula, which formerly belonged 
to the depvrtmcnt of Magdalena, and the other three roughly 
correspond to the driinage basins of the three great rivers of the 
eastern plains whose names the> bear Ihcse lemtones formerly 
belonged to the departments of Boyacd, Cundmamarca and 
Cauca The seven new departments are Atlanta o, taken 
from the northern extremity of Bolivar , Cdldas, the southern 
part of Antioquia , GalAn, the southern djstruts of Santander, 
including Charald, Socorro, Veit/, and its capital San Gil , 
Huila, the southern part of Tohma, includmg tlic headwaters 
of the Magdalena and the districts about Neiva and I a Plata , 
Narino, the southern part of Cauca extending from the eastern 
Cordillera to the Pacific coast , Quesada, a cluster of small w ell- 
populated districts north of Bogotd formerly belonging to 
Cundmamarca, including /ipaquird, (^uatavita, Ubate and 
Pacho , and Tundama, the northern part of Boyacd lying on the 
frontier of Galdn in the vicinity of its capital Santa Rosa The 
hederal District consist? of a small area surrounding the national 
capital taken from the department of Cundmamarca These 
fifteen department? are sibdivided into provinces, 92 in all, 
and these into municipalities, of which there arc 740 
The larger cities and towns of the republic other than the 
department capitals, with their estimated populations m 1904, 


are — 

vVguadas (Antio(juia) 1 j 00c 

Antioquia l S 000 

Parbacoas (Naniio) 16,000 

BagafCauca) 12500 

Call (Cauca) i<5 000 

Chiquinqmra (Uoyacd) 18 000 

I a Mesa (Cnndinamarcd) 1 o 000 

Pamplona (bantandci) ii ooo 

Palniira (CaiKd) 1500Q 
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P16 do Cuchta (Santander) 

12 000 

Puerto Naeional 

t6 000 

R»o Negro (Antioquia) 

T2 000 

Santa Rosa de Osos (\ntioqma) 

1 1 000 

Sonsoii 

15 OOO 

San Jos^ dc Cucuta (Snntinder) 

13 000 

SoatA (Boyael) 

16 OOO 

Socor*-o (GalAn) 

20 OOO 

Vdez 

1 j OOO 


Among the smaller towns which deserve mention arc Ambalema 
on the upper Magdalena^ celebrated for its tobacco and cigars , 
Buenaventura (qv), Chaparral (9000), a market town of lolima 
m the valley of the Saldaiia, with coal, iron and petroleum m 
its vicinity , Honda (6000), an important commercial centre at 
the head of navigation on the lower Magdalena , Girardot, a 
railway centre on the upper Magdalena , and Quibd6, a small 
river town at the head of navigation on the Atrato 

Commmicahons — The railway problem in Colombia is one 
of peculiar difiiculty The larger part of the inhabited and 
productive districts of the republic is situated in the mountainous 
departments of the interior, and is separated from the coast by 
low, swampv, malanal plains, and by very dilhcult mountain 
chains These centrts of prodiutinn are also separated from 
each other b> high ndges and deep valleys, making it extremely 
difficult to connect them by a single transportation route The 
one common outlet for these districts is the Magdalena river, 
whose navigable channel penetrates directly into the heart of 
the country From Bogota the Spaniards constructed tivo 
partiall) -paved highways, one leading down to the Magdalena 
in the vicmitv of Hondi, while the other passed do%vn into the 
upper valley of the same river in a south-westerly direction, over 
which communication was maintained with Popayan and other 
settlements of southern Colombia and Ecuador ihis highway 
was known as the catmno nal Political independence and 
misrule led to the abandonment of these roads, and they are now 
little better than the bndlc-paths which are usually the only 
means of communication between the scattered communities 
of the Cordilleras In some of the more thickly settled and 
prosperous districts of the h astern Cm-dilltra these bndle paths 
have been so iniuh improved that they may be considered 
reason ihly good mountain roads, the liaffic over them being 
that of park anunals and not ot wheeled vehicles Navigation 
on the lower Magdalena elostly resembles that of the Mississippi, 
the 5 imc tv pe of light-draft, fl it-hottomed ste imboat being used, 
and similar obstacles and dangers to navigition being en- 
countered There is also the same liability to change its < hannel, 
as shown m the case of Mompov, once an important and pros- 
perous town of the lower plan situatevl on the mam channel, 
now a decaying, unimportant place on a shallow branch 20 m 
east of the mam river Small steinicrs also navigate the lower 
( auca and Iscchi rivers, and a limited service is maintained on 
the upper (auca 

With tliree exceptions all the railway lines of the country 
lead to the Magdalena, and are dependent upon its steamship 
serviee for transportation to and from the coast In 1906, 
accordmg to an oflieial statement, these lines were (i) The 
Bairanquilla and Savamlla (Puerto Colombia), 17^ m in kngth , 
(2) the (artagena and Calamar, 65 m , {t) the La Dorada & 
Arancaplumas (around the Honda rapids), 2o| m (4) the 
( olombian Natiuna', from Girardot to Facatativa, 80 m , of 
which 48I m were completed m 1906, (5) the Girardot to 
Espinal, m , pirt of a projected line running south-west from 
Girardot , (6) the babana railway, from Bogota to Facatativ i, 
25 m , (7) the Northern, from Bogota to Zipaquira, 31 m , 
(8) the Southern, from Bogota to Sibat^, 18 m , and (9) the 
Puerto Berno Medellm, about 78 m long, of which 36 are 
completed Ihe three lines which do not connect with the 
Magdalena are (i) The Cucuta and Villamarar, 43!^ m , the 
latter being a port on the Zulia river near the Venei'uelan 
frontier , (2) the Santa Marta railway, running inland from that 
port through the banana-producing districts, with 4ii m in 
opeiation m 1907 , and (j) the Buenaventura and (ah, 23 m 
m operation inland from the former This gives a total extension 


of 383 m in 1906, of which 226 were built to connect with steam- 
ship transportation on the Magdalena, 49 to unite BogoLi with 
neighbouru^ localities, and 108 to furnish other outlets for 
productive regions There is no svstem outlined in the location 
of these detached lines, though m 1905-1908 President i<ivcs 
planned to connect them m such a way as to form an extensi\e 
system .adiating from the national capit vl Tramway Imcs 
were m operation m Bogota, Barr inquilla and Cartagena m 1907 

The telegraph and postal servias are comparatively poor, 
owing to the dirticulty of maintaining lines and larrying mails 
through a rugged and uninhabited tropical country Ihe total 
length of telegraph lines m 1903 was 6470 m , the only cable 
connexion being at Buenaventura, on tlie Pacific coast Ml 
the principal Canblx’an ports and depaitmcnt capitals arc 
connected with Bogoti, but interruptions are freijuent because 
of the difficulty ot maintaining lines through so wild a country 

There are only' five ports, Biien iventiira, Barraiiquilla, ('irta- 
gena, Santa Maiti and Rio Ilach i, which are engaged m foreign 
uimmerce, though fumaco and Villamazar are favourably 
situated for carrying on a small trade with Ecuador and \'en- 
eruela Colombia has no part m the carrying trade, however, 
her merchants marine in 1905 consisting of only one steamer 
of 457 Ions and five sailing vessels of i ^85 tons Aside from these, 
small steamers are employed on some of the small rners with 
barges, called “ l>ongoes,” to bring down produce and carrv back 
merchandise to the inland trading centres The coasting trade 
IS insignificant, and docs not support a regular service of even 
the smallest bo its The foreign c irrv ing trade is entirely m the 
hands of foreigners, m which the tjtiinans take the lead, with 
the British a close second The Canbliean ports arc m frequent 
communication with those of Furupc end the I nitcd States 

At,tuuliuic The lareci part of the Colombiui population is 
engaged m agiicultiual and pa^toial pur'^uits M uzt wheat and 
ollui ctreal aic cultu ittd on the elevated plateaus with the fruits 
ind \cft< tables ot the ttmpciatc /lonc and the fuiopean m Bogota 
IS ible to supply his table veiy much is he would do at home Ihe 
plains ind v.ill<\s of lowtr ilev ition aic usid for the cultivation 
of coffee ind otlar sub trojiieal products the fornxr being produced 
m nearly all the depaitnicnls at ilev itioiis ranging from y5(Ki to 
O500 ft rills mdustiv his been grt itly psr^judieed by civil wars 
which not only destioved the pi in t it ions and interrupted trans- 
portation, but dtpnvid them of the labouring fouc essential to 
their maintenance and development It is estimated tint the 
Kvolutionary struggle of destroved 10% of the able 

bodud agiieulluril jiopulation of tlie S mt i VHrta distiirt and tins 
estimate if true will hold pood for ill the inhabited districts of fix 
1 isttiii t'ordllUr i 1 he best eolfei is jiroduecd m the fkp irimtnt of 
C uniliii imaica m tlu ilniost inaccessible districts ot 1 iisagasapa 
ind I i rdma Tohm i eofh e is aKo considind to hi exceptionally 
good The ilipartmint of Santander however is the largest pro- 
ciucci and much of its output m the jiast has Ixen placed upon the 
inirkct as Maiaeaibo the outlet loi this region being thionph 
the Venezuelan jusrt of tint name t olfu cultiv ition m the Sant i 
Malta region is iteeiv ing much attention on account ol its proximity 
to the coast 

Ihe tropical productions of the lower jil uns include among 
others many of the hading jiroduets of the world, such as cae lo 
cotton sugar ncc tobacco ind txinanas with others destined wholly 
for home consumption asvam-' cassav a and irricacha Potatoes 
arc widely cultiv atecl m the tcnipirati and sub tiopical region 
and sweet pot itocs m the sub tropical and tropical \ltliougli it is 
found growing wild cae 10 is cultiv ited to a hmittd extent and the 
product IS insutheient for home consumjition Cotton is cultivated 
only on a small scale although there are large areas sub able lor the 
phint Ihe staph pioduct is short but experiments have Inen 
initiated 111 the Santa Marta region to improve it Sugar cane is 
mother planf^ admirably adaptid to the Colonibi in lowlinds but 
it IS cultivated lo so limited an extent that tlu sugar produced is 
barely sufficient for home consumption Both cultivation and 
mamifactiiio have bt'cn earntil on m the old tune wav by ttu 
rudest of methods and the principal product is a coaise brown sugar 
called f’avcla univirsallv used by the poorer clas.v s as an aitieh of 
food ami for making i popular biv'iagc Antupiated r< fining 
piocesses are also used in the mamifietnre of in inhnor white 
sugar but the quantity produeeel is small and it is unable to compete 
with beet sugar from Germany A considetahle p.irt of the sugar- 
cane product d IS likewise devoted to the manufacture of chnha 
(rum) the consumption of which is common among the Indians 
and half breeds ot the Andean regions 

Rice IS giown to a very limited extent though it is a common 
xrticle of diet and the partially submerged lowlands are naturally 
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adapted to its production Tobacco was cultivated m New Granada 
and Venezuela in colonial times when its sale was a ro>al monopoly 
and its cultivation was restneted to specified localities Ihe 
Colombian product is best known through the Ambalema, Giradot, 
and Palmira tobacco, especially the Ambalema cigars which are 
considered b\ some to be hardlv inferior to those of Ilavana but the 
plant IS cultuatcd in other places and wouhl probably be an im- 
port int aiticle of expoit were it possible to obtain labourers for its 
cultivation Banana cultiv ition for commercial puqioses is a 
comp irativcly modern industry dating from 1892 when the first 
recoidcd export of fruit was made Its development is due to the 
efforts of an Vmtriean fruit importing comjiany which purchased 
1 mils in the \ icinity of Santa M irla foi the production of bananas 
and taught the natuis that the industry could be made profitable 
\ lailway w is limit ml ind for the transportation of fiuit to Santa 
Marta and is being extended toward the Magdalena as fast as new 
plantations ire opened The giowth of the industry is shown in the 
export returns which were 171 891 bunches for 1802 and 1 397 388 
minches for 1906 the area und< r cultivation being about 7000 acres 
in the last mentionoil year A iins sweet potatoes cassava and 
arracicha are chiefly cultivated for domestic needs but in common 
with other fruits and vegetables they give occupation to the small 
agricultuialists near the larger towns 

The pastoial industry dates from eolomil times ind engages the 
sei vices of a considerable number of people but its comparative 
importance is not gieat Ihe open plains mesas and plateaus 
of the north support 1 irge herds of cattle uid several cattle ranches 
have been i stablished on the Met i and its tiibutanes Live cattle, 
to i limited extent ire exported to Cuba and other West ludiin 
markets but the chief produce fiom this industry is hides Tlit 
department of Santaiidei devotes consider ible attention to horse 
breeding tioats ate largely produced for their skins and m some 
localities as m Cutca sheep arc laised for their wool Svvme art 
tommou to the whole country and some attention has been given 
to the breeding of nudes 

Miiifials -The mmenl resources of Coloinbii ire commonly 
belicveel to be the pimcipal source of her wealth and this because of 
the jiretious metals extracted from her mines smec the Spanish 
invasion The cstim ite aggregate for thicc and i half centum s is 
eeitdinly 1 vige but the e\ let amo iiit will juobibly n< v e r be knenv n 
because the returns m colonial times were as defective as those ot 
disorderlv independence liivt been Humboldt and Chevvlur 
estimated the total output down to 1845 at ^1200000 wliieh 
Piofcssor Soetbeer subsi ipienlly increased to £169422750 V 
liter Colombian authontv Vieintc Rcstrepo whose studies of gold 
and silver mining m Colombia have bun gcnerilly accepted as con- 
clusive and tnistwoithv after a careful sifting of the evidence on 
which these two widelv diverse conclusions wctc based and an 
examination of records not seen by Humboldt and Soetlnir reaches 
the conclusion that the ttgion comprised within the limits of the 
lepublic including P mama had produced down to 1886 an aggreg itc 
of £127 800 000 in gold and /6 600 000 in silver Ihis aggregate he 
distributes as follows 

ibthcentuiv £10600000 

17 th 34600000 

i8lh 41 ooo 000 

19th 3i6oooeK) 

According to his computations the eight Colombiin departments 
omitting Piiiama had pioduced duiing this peiiod in gold and 
sih er 


Antioqiiia 
( atica 
Polim i 
Santander 
Bollv ai 

Cundinamarc v 
M igdaleiia 
Bov aca 


£50 000 000 
49 800 000 
10 800 000 
3 000 000 
1 400 000 
360 000 
200 000 
40 000 


/ 1 1 5 600 000 

Three-fourths of the gold production he estimates was derived 
from alluviil di posits Large as these aggregates are, it will be 
seen that the annual production was comparatively small the 
highest average that for the 19th century being less than £500 000 
a vear Toward the ind of the 19th century after a decline m 
production due to the abolition of slavery and to civil wars in 
created interest was shown abroael in Colombian mining operations 
Medellin the capital of \ntioquia is provided with an clcctrolvtic 
refining establishment sever il assaying laboiatorics and a mint 
The departmint of tauca is considired to be the richest of the 
republic in mineral deposits but it is less conveniintlv situated 
for carrying on mining operitions Besides this the extreme 
unh^althmcss of its most jiroductive regions the Choed and Bar 
bacoas districts on the Pacilic slope has been a serious obstacle to 
foreign enterpnse Tolima is also considered to be rich in gold and 
(especially) silver deposits East of the Magdalena the production 
of these two motals has been comparatively small In compensation 
the famous emerald mines of Muzo anel Coscutz arc situated in an 
extremely mountainous region north of BogotA and near the town of 


Cliiquinaquira, in the department of Boyacd Ihe gems arc found 
in a matrix of black slate in what appears to be the crater of a 
volcano and are mined m a very crude manner The mines arc 
owned by the government The revenue was estimated at £96,000 
for 1904 I’latinum is said to have been discovcicd in Colombia m 
1720 and has been exported regularly since the last years of the i8tli 
century It is found in many parts of the country but chiefly in tlu 
Choc6 and Barbacoas districts the annual export from the former 
being about 10 000 in value Of the bnlkiei and less valuable mmcials 
Colombia has copper iron manganese lead.zmc ind mercury Coal 
IS also found at scv^eral widely scpaiatcd places but is not mined 
Thcit are also mcheations ot jictrolcum in lolima and Bollv ir 
These mmcials however are of little value to the country because 
of their distance fioin the seaboards ind the costs of transportation 
Salt 13 mined at Zipiejuird ncai Bogota and being a government 
monopoly, is a source of revenue to the national treasury 

Manufactures —Ihe Pradera iron works nt ir Bogoti c irry on 
some manufacturing (sugar boilers agneullural implements Ae ) 
m connexion with their mining and reducing opeiations Pottery 
and coarse earthenware arc made it Espinal m Tohma where 
the nativ'^es art said to have had a simil ir ineliistiy before the Spanish 
conquest fhtie aic woollen mills at Popay 111 md Pasto and small 
cigir making industries at \ml)altma and Palmira Hat making 
from the “ jipqapa ’ fibre taken from tlic Catliidovica 2ia)m is a 
domestic indiistrv in many localities and fuinishcs an article of 
export ruction m itches are made from the v ege table wax extracted 
from the Cerowlon palm and are gmerally used throughout the 
interior Rum and sugar aic products of a tuiele manufactuimg 
industry dating from colonial times A modern sugar mill ind 
refinery at Sineenn 28 m from Cartagena was the first of its kind 
erected m the republic It is partially sujjportcd by the government 
and the concession provides tint the imiduction of sugar shall not 
be 1 ( ss than 2 Ooo 000 Ib jicr annum 

Commetce — In the BaiianquilU customs ietuin> for moO tin 
imports wcie valued at $6 787 055 (U S gold) on which the import 
duties were 84 028, or an aveiagc i ite of (>4 According to i 

statistical summary issued m 1906 by the S Bure ui of Stitistics 
entitled “ Coinmeicial Aiieiica m 1905 the litcst official return 
to the foreign tiade of Colombia was said to be th it of 1898 which 
was imports 11083000 pe'»'>s cxjiorts 19158000 pe-ins Un 
certainty in regard to the value of the peso led the compiler to omit 
the equivalents m U b gold but according to foreign tr ule le turns 
these totals lepicsent gold values viliich at 4s jiti peso are 
impoits £2 216600 exports £3 831 600 In his annu il messige to 
congress on the 1st of Apnl 1907 Pri'sKlcnt Reves stated thvt tin 
imports for 1904 were $14453000 and the expoits S12658000 
presumably US gold as the figures aie taken from the Moithh 
Hulletin of the Bureau of Amcne in Rcpulilxs (July Kjoy) An 
approximate eqmv dent would be mipoits £5011000 exports 
£2657000 vvIikIi shows i small mere ise in the first ind a very 
large decrease in the second Ihe impoits include wheat flour nee 
barley jirc pared fooels sugai coal ktiosene beer wini s and liquors 
railway eeiuqimcnt machinery and genual hardware fence wiu 
cotton anel other textiles drugs lumber cement paper Ac while 
the cxpoits comiiriso coffee bananas hicles inel skins tobacco 
pre“Cious metals rubber cabinet woods dividivi dye woods 
vegetable ivoiy Panama Jiats orchids vanilla eCc 

Government — Ihe government of Colombia is that of a 
centralized republic composed of 15 departments, i federal 
district, and 4 intcndencias (terntorus) It is divided intei 
three co-ordinate branches, legislative, executive and judicial, 
and IS carried on under the prov isions of the constitution of 1886, 
profoundly modified by the amendments of 11205 Previous to 
i886, the departments were practically independent, but under 
the constitution of that year the powers of the national govern- 
ment were enlarged and strengthened, while those of the depart- 
ments were restneted to purely local affairs The departments 
are provided with biennial departmental assemblies, but their 
governors are appointees of the national executive 

The legislative branch consists of a senate and chamber of 
deputies, which meets at Bogota bienniallv (after 1908) on 
February ist for an ordinary session of ninetv days I he Senate 
IS composed of 48 members — 3 from each department chosen by 
the governor and his departmental council, and 3 from the 
federal district chosen by the president himself and two of his 
cabinet ministers Under this arrangement the president 
practically controls the choice of senators I heir term of office 
IS four years, and is renewed at the same time and for the same 
period as those of the lower house The chamber is composed 
of 67 members, elected by popular suffrage in the departments, 
on the basis of one representative for each 50,000 of population 
The mtendencias are represented by one member each, who is 
chosen b> the intendant, his secretary, and 3 citizens elected 
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by the municipal council of the territorial capital As the 
constituent assembly which amended the constitution, according 
to the president’s wishes m 1905, was to continue m office until 
1908 and to provide laws for the regulation of elections and other 
public affairs, it appeared that the president would permit no 
expression of popular dissent to interfere with his purpose to 
establish a dictatorial regime m Colombia similar to the one 
in Mexico 

1 he executive pow er is vested m a president chosen by Con- 
gress for a perioel of four years Ihe first presidential period, 
dating from the ist of January 19015, was for ten years, and no 
restriction was placed upon the choice of President Rafael Reyes 
to succeed himself The constituent assembly gave the presi- 
dent exceptional powers to deal with all administrative matters 
He IS assisted by a cabinet of six ministers, interior, foreign 
affairs, finance, war, public instruction and public works, who 
are chosen and may be removed by himself The office of \ ice- 
president is abolished, and the president is authorized to choose 
a temporary substitute from his cabinet, and m case of his death 
or resignation his successor is chosen by the cabinet or the 
governor of a department who happens to be nearest BogotA at 
the time Ihe president is authon/ed to appoint the governors 
of departments, the mtendants of territories, the judges of the 
supreme and superior courts, and the diplomatic representatives 
of the republic His salary, as fixed by the 1905 budget, is 
1^3600 a yeir, and his cabinet ministers receive £1200 each 
The council of state is abolished and the senate is charged with 
the duty of confirming executive appointments 

Ihe judicial branch of the gov ernment, like the others, has 
been m great measure reorganized It consists of a supreme 
court of seven members at Bogota, and a superior court m cadi 
judicial district There are various inferior courts also, includ- 
ing magistrates or /ueres de paz, but their organization and 
functions arc loosely defined and not generally understood 
outside the republic The supreme court has appellate juris- 
diction in judicial matters, and original jurisdiction m impeach- 
ment trials and in matters mvolv ing constitutional interpretation 
Under the constitution of 1886 the judges of the higher courts 
were appointed for life, but the reforms of 1905 ch mged their 
tenure to five > ears for the sunreme court and four vevrs for the 
superior courts, the judges being eligible fur rc-appomtment 

The departments, which art idministcred by governors repre- 
senting the national executive ire permitted to exenise 
restricted legislative functions relating to purely local aftairs 
Municipal councils are also to be found m the 1 irgcr towns The 
governor is issisttd by a departmental council consisting of his 
secretaries and the president of the Corte de Cuentas, which 
places the political administration of the dcpirtment under the 
direct control of the president vt Bogota 

The strength of the army is dctei mined annually bv congress, 
but everv able-bodied citizen is nominally liable to military 
service Its peace footing in 1898 was tooo men After the war 
of 1899-IQ03 Its strength was successive Iv reduced to 10,000 
and >;ooo, a part of this force being employ eel in the useful 
occupation of making and repairing public roads The navy 
m 1906 consisted of only three small cruisers on the C iribbcan 
coast, and two cruisers, two gunboats, one troopship and two 
steam launches on the Pacific There vvas also one small gun- 
boat on the Magdalena 

rducatton — \lthmiKh TTogol i was r<^putctl to lx an educational 
centre m coloni il timts so slight an influence did this excit upon 
the country that Colombia emh d tlit 19th century with no tllcctive 
public school system veiy lew schools and colleges and fully ejo % 
of illiteracy in her popul ition This is due m great nuasuie to the 
long reign of political disorder but there are other causes as well 
As m Chile the indifference of the luhng class to the welfare of the 
common people, is a pnmiry cause ot then ignorance anel poverty 
to which must be aeleleel the apathy it not opposition of the Church 
Uiielci such conditions pi unary schools in the villages anel ruril 
districts were piacticallv unknown anel the parish priest w is the 
only educated person m the communitv Nominally there was i 
school system under the supervision of the national and department d 
governments, but its activities veeie limited to the larger towns, 
where there were public md priv ate schools of all gradi s There we le 
universities m Bogota and 'Nleddlm the former hiving faculties 


of letters and philosophy, jurisprudence and political scicnei 
medicine and nituril sciences and mathenialies and cngmccriiif, 
with an attendance of i ,200 to x 500 students 1 he war ol 1899-190^ 

so completely disorganized this institution that only one faculty 
medicine and natural sciences was open m 1907 I here were aLo 
a number of private schools in the 1 irge r towns usually maint imcel 
hy religious oiganizations The reform program 11c of rresuient 
Reyes included a complete reorganizalion of public instruction to 
which it IS proposeei to adel normal schools for the training of te achers 
and agricultural anel teehmeal schools for the better development 
of the country s material resources I he supreme direction of this 
branch of the public service is entrusted to the minister of public 
instruction, anel stite aid is to be extcndeel to the secnndaiy as well 
as to the normal technical and profession il schools T he second iry 
schools receiving public aid however have been placed in elierge of 
religious corporations of the Roman Catholic Church The ex 
pendituie on account of public instruction which includes selieiols of 
a'l grades and descnptions is unavoidablv small the appropriation 
for the biennium i<^ej5-i<9o6 being einly ,^107 583 The school and 
college attendance for 190O according to the presidents review of 
that year aggrcgatcel 218941 of whom 50691 were m \ntioejuia 
where the whiles are more numerous than in any other departnieiil 
4916 m \tlantico which includes tie cit\ eif 13 irranepnlla ind m 
which the ncgio element prt ponder ites md only 12 791 m the 
federal distiict and citv of Bogota where the me<ituo eh ment is 
numerous Although jinmary mstruetiun is gratuitous it is not 
compiiKorv and these figures clearly demonstrite tint school 
privileges hue not been extendeel much beyond the larger louri' 
The tot il ittendance however compares well with that of i8>^7 
which was 143 096 although it shows that only 5'’^ of tlif population 
approximatelv is receiving instruction 

Iteltgtou -The religious piofession of the ( olonibian people is 
Roman Catholic inel is recognized as such by the constitution 
but the cxcicisc is peimittcd of anv other form of worshiji which is 
not contrary' to Chnslnn moials or to the law Ihcrc is one Protes- 
t lilt church m Bogota but the niimbei ol non Catholics is small ami 
composed of foieign lesulents There has been a long struggle 
between Iiberils md ehiirehnun m Colomliii and it one time th< 
latter completely lost their political influence ovei the govrmment 
but the common people icmaincd loyal to the Church ami the ujipe r 
classes found it imnossiblc to sever the ties whicli bound tin rn to it 
The constitution of 18O1 disestablished the Church contisiated i 
laigc part of its propeity and disfranchised the clergy hut in iSSi) 
jioiitieal rights weie restoied to the latter and the Roman Catholic 
re lu'ion w IS elecl ire d to he the f nth of the nation The rule rs of the 
( hurch have Iciincel by experience however tint the v can succeed 
best bv ivoiehng ji irtisan conflicts and the archbishop ol Be>gol i 
gave effect to this m 1871 hv issuing an oehet lustrueting jiricsts 
not to inteifere in politics Ihe Church influence with ill elisses is 
piactically supiemc and uneiue stieme el anel it still e xe leise s complete 
control m mitters ol education The Colombian hieratchy consists 
of an archbishop residing it Bogoti 10 bisheaps 8 vicars ge ne ’-il 
and 2170 priests Thetc were also m 1905 iboiit 750 members ot lei 
monistic mel religious oielets Theie wcie 270 chuichcs and ^12 
chapels m the republic Eieli ehocese Ins its own seininarv for tlie 
tiaining of priests 

1 uiaiui In Imaiieial matters Colombii is known abroael cliullv 
through repelled defmlts m meeting her boneleel inele bte chu ss 
and through the extr lordinary depreciation of her paper ciirrencv 
Tlu' public icvenues are derived from impoit duties on foreign 
merclnnehso fiom export eluties on national preieluee from intt m il 
taxes and lov allies on liquors eigirettes and tobacco matehc's 
hieles and salt fiom lentalsof state eineialel mines anel pnil tisheiie s 
freun stamjie el paper from port dues and from postal and telcgiiph 
charges Ihe receipts mel expe mhturi are estimate el lor biennial 
penods but it has not been customarv to publish eletuled results 
Cud w irs have of course been a sciious obst icle but it was an- 
nounced b\ Piesielent Keyes in 1*107 that the ley cniies yycrc increas- 
ing Eor the two yeai-> 1*105 an*l 0)o(> Ihe re\enues yycrc cstimat* d 
to ptoeluee (at S5 to the 21 sterling) /4 2oy 82 y the expenditures 
being hxeel at the same amount Ihc exp* nditurcs hoyyeyer did 
not include a charge of ^424 000 ehu fly elue on account of w ir claims 
anel reejuisitioiis Duiine the first yeir of tins period tlie lefiial 
receipts leeeuehng to the council of the corpoiation ot loreign 
bondholdeis vyeie 89149 591 gold (£1 829918) anel the piynients 
870^^317 gold (£i to0oe>y) It yyas expected by the goyernment 
tint the U)o6 leyeiiues yyoiilel largely exceed le^o^ Init the expect i 
tion yyas not fully realized chiefly it m i\ be issunicd because of the 
uiibdity of in iinpoyeiishcd pciaple to m< e t in increase m taxation 
Vn instance of this exeiiried m the promuing cxpoit of luc cattl* to 
Cuba and Panama w Inch y\ as compl* te ly suppressed in 190^’ bee iiise 
of ineyy export tax of $3 golrl pei he lel Of the expenditiiies iliout 
one fourth is on aceount of the year department 

The foreign debt according to the iSgo ariangcment yyith the 
bondholdeis whieh was reneyyeel in leio*; is £2700000 together 
yyith unpaid interest since 1896 amounting to £351 o*so more 
Under the xe905 ariangcment the goyernment undertook to pay the 
hrst coupons it 2\ and succeeding ones at 3 "o ple*lging X2 to 
15 % of five customs icceipts as security The first payments yytre 
made according to agreement md it was beheytd m 1907 tint the 
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succecxling ones, togctlicr with one half of the unpaid interest since 
1 8q6 would also be met 1 1 is w orthy of note that this debt principal 
and accumulated interest exceeded six and a half millioni> stciling 
m 187 ^ and that the bondholders surrendered about 60 % of the 
claim m the hopt of securing the pa} ment of the lialance It is also 
worthy of note that i’anama refused to assume any jviit of this debt 
without a formal recognition of liir independence bv Colombia 
and even then only i hum proportionate to her population The 
intemal debt of Colombia m June 1906 was as follows - - 

ronsolidated 5476887 dollars silver 

rioalmg 2 34 5 <>58 gold 

Whether or not this included the unpiul war claims was not stated 
Motif y — T.he mnnetarv sj-stim which has been greitl> compli 
cat(d by th( use of tw o df predated cumncics silver and paper has 
1)1 en undergoing a radical reform since 1905 the gov eminent proposing 
to icdccm the dcpicciatcd paper and establish 1 new uniform currency 
on a gold basis The paper circulation m 1905 exceeded 700 000 000 
/>esos The issue began in 1881 thiough the Banco Nacional de 
Colombiv its value then being equal to that of tin sihir com igt 
Political troubles in i8‘’4 1885 led to a suspmsion of c ish p laments 
in 1885 and m 1886 Congress in ide the notes inconvertible and of 
forced circulition In 181)4 the Binco Nacional ceased to exist as a 
corjjorition ind tbenceforw 11 d the currency was issued foi aceount 
of the Tixitional treasury On October 16 1890 — the outstanding 
circulation then amounting to 46 ooo 000 pesos — the government 
decreed an unlimited issue to meet its expenditures m suppressing 
the revolution ind liter ou the departments of Antioe^ma Bolivai 
Cauca, and Santiiuhr wcic authoriz'd to issue paper nioncy for 
the mselvcs Ihis suicid il policy continued untd rtbruar> -8 1903 
when according to in oflicial statement the outstanehng paper 
ciiculation was -- 


N itional govcinnicnt issiu 
Department of \ntioqui i 
Bollv ir 

, Cauc i 

, S intande 1 


Pesos 

600 398 581 
35 938 465^)0 
18 702 100 
44 719 688 70 
750 000 


7CX) 508 865 

So great was the dcpicciation of this euirtncy tint before the end 
of the war 100 \meucan gold elollats were quoHd at 22 500 pesos 
llic dtclaiation of jx,aee brought the exchinge rvte elown to the 
ntighlxnnhood of 10 000 where it n mimed with the exception of a 
short period during tiie J’lnaraa Canal negotiations when it fell to 
6000 This depreciation fioooo) was eqiiiv dent to a loss of 99 
of tlie nominal value of the currency i paper pest of too cental ns 
bemg weirth only one centavo gold Infc ination il commeicial 
transactions were based on the \meiicui gold doll 11 which was 
usually woith leio pesos of this depren ited cuiienc} Even at thi-> 
valuation the itcognucd outstanding eueiilation (lor theie hael been 
fraudulent issues as well) unounted to more thin jfj.pioooo In 
ii)03 Congress aeloptid i gold eloll vr of i 672 giamnn weight 900 
fmi (lepidtotlK US / cild dol'ai) as the monetary stanelaid created 
<i redemption biiieau loi the withdrawal of the papn circulation 
jirohibited the furlhci issue of such currtiicv anel lutl orized fn c 
contracts m any cutieiie} i’lcvious to that tune the 1 iw nqmnd 
all contracts to spteifv pavnieiits m piper eurunej ( i rtain lents 
and taxes win set aside for the use of the redemption bureau and 
a uonimally large sum has been withdiawn fiom ciiculation through 
this channel On the ist of Jamiarv i‘»o6 inothi r nioiictiry act 
came into operition with audition il piovisions loi cunency le 
demption uid irnprovemint of the moaetaiv sjstem A supple 
luentary act of louu ilso eieated a new nation il banking institution 
cdJed the Banco tential which 13 made a di pository of the public 
revenues anel is charged with a eonsidemble j) ut of the 11 idministra 
tion, mcluduu payment on account of the foreign debt and the 
conversion of the paper eurreney into coin The new law likewise 
realfuined tlie uloptiem of a gold dollai of i O7. giammes 900 line 
as the unit of the new eomage which is — 

(sold — 

Double coadoi - 20 dollars 

Condor - lo 

Half condeii - 5 

Doll ir (mull unit) 100 cents 
b liver — 

Half dull ir 50 cents 

Peseta 

Real — I o 

Nickel —5 cents 
Bionze — 2 ctnls and i cent 

The silver coinage ( 900 fine) is limited to 10 %, and the nickel and 
bronze coins to 2 % of the gold coinage Ihe new custonas taiiff 
which c ime into force at the same time was an moreaso of 70 
on the rites of 1904 and provided that the duties should be paid in 
gold or m paper at the current mte of exchange This measure 
was designed to facilitate the general resumption of specie payments 
Weights and Measures — ihe metric system of weights and 
measures has bc'en the legal standard in Colombia since 1857, but its 
ubc is conhned almost exclusively to mteinational trade In the 


intcnor and m all domestic tran actions the old Spanish weights 
and measures aic still used— including the Spauush Inna of i 102 lb 
avoirdupois the arroba of 25 hbras (i 24 kilogrammes) tlu quintal of 
100 /ifrms (50 kilog ) the fflrga of 250 (125 kilogs ) the faia of 
80 centimetres, and the fanega ITie litre is the stiudard liquid 
miasure (A J L ) 

II18TORY 

1 he coast of Colombia was one of the first parts of the American 
continent visited by the Sp.inish navigitors Alonso dc Ojeda 
touched at several points m 1409 and i^oi , and (olumbus 
himself visited Veragua, Portobello^ and other places in his last 
voyage in 1502 In 1 308 Ojedu obtained from the bpanish crown 
a grant of the district from Cape V^cla westward to the (jiilf of 
Dantn, while the rest of the country from Ihe Gulf of Darien to 
Cape Gracias-a-Dios was bestowed on his fellow-adventurer, 
Nicuessa Ihe two territories designated icspectively Nueva 
Andalucia and Castelh de Oro were united in 1514 into the 
province of Ticrr v-firma, and entrusted to Pedro Anas de 
Avih In 1536 1537 an expedition under Gonzilo Jimenez 
de Qiiesada made their way from Santa Marta inland bv the 
river Magdalena, and penetrated to Bogota, the capital of the 
Muiscds or ( hibchas Qiicsada gave to the country the name 
of New Granada 

Bv the middle of the century tlie Spanish power was faiilv 
established, and flourishing communities arose along the coasts, 
and m the table-lands of Cundmamarca fonncrly occupied by the 
Muiscas For the better government of the rolouv the Spanish 
monarch erected a presidency of ISew Granada in 1364, which 
continued till 1718, when it was raised to the rank of a vice- 
loyalty In the following year, howevio*, the second vicerox 
1 ) Jorge Villalonga, fount de la Cueva, expressing his oiunion 
that the maintenance of this dignity was too gre at a burden on the 
settlers, the viceroy alty gave place to a simple presidency In 
1740 It was restored, and it continued us long as the Spanish 
authority, including within its limits not only the present 
Colombia, but also Venezuela and Bciudor An insurrection 
against the home government was formally commenced in i8xi, 
and an incessant war against the Spanish fore cs was waged till 
1824 

In 1819 the great national hero, Bolivar (q v ), effected a union 
between the three divisions of the country, to which was givcm the 
title of the Republic of Colombia , but in 1829 Venezuela with 
drew, and m 1830, the year of Bolivar’s death, Quito or Ecuador 
followed her example Ihc Republic of New Granida was 
founded on the 21st of November 1831 , and in 1832 a consti- 
tution was promulgated, and the terntory divided into eighteen 
provinces, each of which was to have control of its local affairs 
Ihe president 3\as to hold office for four years , and the brst on 
whom the dignity was bestowed was General I'rancisco de 
Paula Santancler His position, however, was far from env lable , 
for the country was full of all the elements of unrest and con- 
tention One of his measures, bv which Granada became 
responsible for the half of the debts of the defunct republic ol 
Colombia, gave serious offence to a large party, and he w'as 
consequently succeeded not, as he desired, by Jose Maria Obando, 
but by a member of the opposition, Jos6 Ignacio dc Marquez 
This gave rise lo a civil war, which lasted till 1841, and not only 
left the country weak and miserable, but afforeJed an evil pre- 
cedent which has since been too frequently followed Ihe contest 
terminated in favour of Marejuez, md he was succeeded m Mav 
1841 by Pedro Alcantara Ilerran, who had assisted to obtain tlie 
victe.ry In i8jo the province of Cartagena had seceded, and the 
new president had hardly taken office before Panama and 
Veragua also declared themselves independent, under the title 
of the State of the Isthmus of Panama Their restoration was, 
however, soon effected , the constitution was reformed in 1843 , 
education was fostered, and a treaty concluded with the Fnglish 
creditors of the republic Further progress was made under 
General lomas de Mosquera from 1845 ^ 

the domestic debt was cleared off, iramjgration was encouraged, 
and free trade permitted in gold and tobacco The petty war 
with Ecuador, concluded by the peace of Santa Rosa de Carchi, 
IS hardly worthy of mention Fiom 1849 to 1852 tlae reins were 
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in the hands of General Jos4 Hikrio Lopez, a member of the 
democratic party, and unde^ him various changes were effectid 
of a liberal tendency In January 1852 slavery was entirely 
abolished The next president was Jos6 Maria Oliando, but his 
term of office had to be completed by vice-presidents Obaldia 
and Mallanno 

In i8i^3 an important altc*ratJon of the cxinstitution took place, 
by which the right was granted to every province to declare 
Itself independent, and to enter into merely federal connexion 
with the central republic, which was now known as the Grinadine 
Confederation In 1856 and 18157 Antioijuia and Panama t(X)k 
advantage of the permission J he Conservative p irty carried 
tlicir candidate in 1857, Mariano Ospino, a lawytr by protession , 
but an insurrection broke out in 1859, which ,vas fostered by the 
ex-president Mos(]ucra, and finally took the form of a regular 
civil war Bogotl was crptured by the democrats m July 1861, 
and Moscjucra assumid the chief power A congress at Bogota 
established a republic, with the name of the United States 
of tolombii, uflopted a new federal constitution, and made 
Mosquera dictator Meanwhile the opposite party was victorious 
m the west , and their leader, Juho Arljokda, formed m alliance 
with Don Garcia Moreno, the presulcnt of Lcuador Hi w ts 
assassinated, however, in 1862 , and his successor, Leonardo 
Ciunil, came to terms with Mosquen, at (iih Ihe dietatoiship 
was resigned into the hands of a convention (Febniaiy 186^) 
at Rio Negro, in Antioquia, a provisional government was 
appointed, i constitution was drawn up, and Mosquera elected 
president till 1864 An unsuccessful attempt was also made to 
restore the union between the thne icpublics of the former 
fedtration Ihe presidency of Manuel Murillo Toro (1864-1866) 
was disturlxd by vaiious rebellions, and tv in Mosquera, who 
next came to the helm, found mattcis in such a disorganized 
condition thit he offered to retirt On the refusal ol his 
resignation, he entt.re(l into a stiuggle with the majority in the 
eongrtss, and ultimately resorted to an adjournment and the 
unconstitutional arrest of 68 of tlu senitors and representatives 
To the deuce of impeaclunent published by the congress he 
replied by a notict of dissolution and a deeluation of war , but 
he soon found that the rial powu was with his opponents, who 
effected his arrest, and condemned him hrst to two j tars’ im- 
prisonment, hut afterwards b> commutation to two > cars’ exile 
Ihe piesideney of bintos Gutierrez (18O8-1870) was desturbed 
by insurrections in different parts of the republic, the most 
important of whu h w is that in Panama, where the most absolute 
disorganization prevailed Undtr his successor, General L 
Salgu, a Liberal cindidatc eleercd m opposition to General 
HeiTin, i trt itv was finill^ concluded with the United btitcs 
in conni xion w ith an intei oceanic can d, i bank was establLshcd it 
Bogota, and education il reforms instituted Manuel Murillo 1 oro 
(1872 1874) and Sintiago Puez (1874-1876) saw the ujuntry 
apparently aequinng constitutional cquihbnum, and turning 
its energies to thi development of its mctehkss resources 

Tlie election for the presidential term 1876-1878 resulted in 
favour of Aquilts Parri, who succeeded in April 1878 bv 
(jcneiul Julian iiujillo IJiv admiiiistiaiion w is marked b> i 
strong effort to pUrc the fmmual position ot the goveinmcnt 
on a more satisfai Lory footing, and the intcTnal indebtedness 
was substantnllv 1 educed during his rul»- In Apiil 1880 benor 
Rafael Nuiicz acceded to the picsidcnc> Dm mg his tcim of 
office revolution ir> disturbances occurred 111 the piovmccs of 
Cauia and Antioquia, but were suppressed with no great diffi- 
culty Provision was made 111 1880 for a settlcmint of the 
boundary dispute witli Costa Riea, and in July of that >car the 
federal Congress authorized the formation of a naval squadron 
A movement was now set afoot m fav our of a confederation of 
the three republics of Colombi i, Lcuador and Venezuela on the 
basis of the original conditions existing after the expulsion of 
Spanish authonty, and a resolution was passed by the chamber 
of deputies to that effect The opposition shown by Venezuela 
and Ecuador to this project prevented any definite result from 
being achieved In April 1882 Senor Francisco J Laldua became 
president, but his death occurnng a year later, General Jos6 


fvuscbio Otalorawas nominated to exercise the executive power 
for the unexpired portion of the tenn In 1883 the dispute in 
connexion with the boundary between Columbia and Venezuela 
was submitted by the two governments to the arbitration of 
Alphonso \II , king of Spam, and a commission of five members 
was appointed to investigate the ments of the rcspeitive claims 
Ihe decision in this dispute was firuilly given by the queen rigent 
of Spam on the i6tli ol March 1891 la Apia 1884 benor Rafael 
Nunez was again proclaimed president ot the republic m his 
absence abroad Pending las retain the adimmstration was 
left in the hands of (icneral ( ampo Serrano and Gtnerd Ehseo 
Payan The Liberal p,irty had been mstiumental m the re- 
election of Nunez, and looked for a policy m eonformity wuh 
their views and political conviitions Presielcnt Nunez had no 
sooner returned to Gedombia than the liberals diseovtiCd that 
his politic il opinions had clianged and had become strongly 
Conservative Discontent at this loneiition of affairs soon 
spread Nunez from motives of ill-heakh did not openly assume 
the presidentul office, but from his house ncir Cartagena he 
practically directed the government of thi ri public Ihi I ibcrals 
now began to foment a senes of revolutionary movimcnt , and 
these led m 1883 to a civil war extending over the ilcpartim jits 
of Boyaci, Cundinamarca, Migdalina and Parami Genera 
Reyes and General \ ekz were the two piintipal leaders of the 
revolt In order to protect the pass<tge of the ti iffic across the 
Isthmus of Panama during these dntiirbcd times detachments of 
United States marines were linded at Pan cm i and Colon, m 
accordance wiUi the terms of tlie eonecssion under which the 
railway had been coustruitid -Vfter a number of defeats ihe 
leaders of the revolt surrendired m August 1883, and on the 
5th of Sipttmbcr following peace was olhiiallv pioclaimed 
Nunez, wlio bad meanwhile assumed the piesiikntul duties, 
now brought alxiut a movement m favour of a fresh Act of 
Constitution lor Colombia, and a new 1 iw to that effect was 
finally vpproved iiiid promulgated on 4tn August 1886 Under 
the terms of this act the federal svstem ul government for 
Colombia was abolished, the states beiommg departments, the 
governors of these pohlie il divisions being appointed by the 
])resKlentof thi republii J it h depart me iiL has a loi al legislative 
assembly ekeltd b\ tJie people ihe mitional congress is con- 
sinutidof the ben tte and the House of Repiiscutatives Ihe 
Senate is composed of twinty-seven lutiuliers elected for six 
years, one-thiid icliring every two vears, three of whom are 
nominated by lath of the nine dcjurtmcnls ihe House of 
Representatives comprises raeiubcra elected for four years by 
universal si ffrage, each dipartmcnt forming a constituency and 
lelurmng one member for ivery 50000 inhabitants Congress 
convenes eviiy two years The picsidcntial term of office under 
the new ut was fixed at ^ix years in place 01 the two years 
foimcilv prev iiling Ihe judiiiirv was irremovable, and trial 
by juiy was allowed foi cinnmal ollenits C ipital punishment 
was re-established, and the picss was made responsible for 
mattci published The unliiensed tiadc in arms and ammunition 
thitheito existing was prohibited Previous to 1886 ihc enmc 
of murder vves only pumsliable by 10 years imprisonment, a 
sentence whiih m prietiee was icduecd to two-thirds of that 
teim , slander and libel were formtily offences whiih the law 
had no power to rc'strain, and no responsibility attached to 
seditious publications 

\fter the promulgation of this new Act ot Constitution 
President Nunez was proclaimed as president of the lepubhc for 
the term ending ui 1892 He was un.ible, liowevcr, in con 
sequence of ill healUi, to reside at Bogota and disehaigc the 
presidential duties, and consequently in August 1888 Senor 
Cirlos Ifolguin was designated to act for hun In 1S92 President 
Nunez was rgain elected to the presidency for a term of six years, 
his continued ill-health, however, forcing him to place the active 
performance of his duties in the hands of the vice-president, 
Senor Miguel Caro In 1803 the Liberals made another attempt 
to seize the government of the countiy, but the movement was 
suppressed without any very gieat difficulty In this same year 
Nunez died, and \ ice-President Caro became the actual pres dent. 
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an office he had practically filled during the three previous years 
In 1898 Senor M A Sanclemente, a strong Conservative, and 
supported by the Church party, was elected to the presidency 
for the period ending m 1904 In October 1899 the Liberals 
organized another revolutionary outbreak for the purpose of 
trying to wrest the power from Conservatives, but this attempt 
had no better success than the movements of 1885 and 1895 
In January 1900, however, Vice-President Jos6 Marroquin seized 
upon the government, imprisoned President Sanclemente (who 
died in prison in March 1902), and another period of disturbance 
began The rebels were defeated m May m a desperate battle 
at Cartagena , and continuous fighting went on about Panama, 
where British marines had to be landed to protect foreign 
interests As the year 1900 advanced, the conflict went on with 
varying success, but the government troops were generally 
victorious, and in August Vice-President Marroquin was recog- 
nized as the acting head of the executive, with a cabinet under 
(leneral Calderon In 1901 the rebellion continued, and severe 
fighting took place about Colon Further complications arose 
in August, when trouble occurred between Colombia and Vene- 
zuela On the one hand, there were grounds for believing that 
the Clericals and Conservatives in both countries were acting 
together, and, on the other, it was expected thvt President 
( astro of Venezuela would not be sorry to unite his own countr> - 
men, and to divert their attention from internal affairs, by a war 
against Colombia The Colombian revolutionary leaders had 
made use of the Venezuelan frontier as a base of operations, and 
the result was an invasion of Venezuelan territory by Colombian 
gov ernment troops, an incident which at once caused a diplomatic 
quarrel The United States government 111 September offered its 
good offices, but President C \stro refused them, and the state 
of affairs became gradually more menacing Meanwhile both 
Panima and Colon were seriously threatened by the rebel forces, 
who in November succeeded in capturing ( olon by surprise 
The situation was complicated b) the fact that the railwav traffic 
on the Isthmus was in danger of interruption, ind on the capture 
of Colon it became necessary for the Arnericvn, British and 
French n ival authorities to lend men for the protection of the 
railway and of foreign interests 

On the 18th of September the Venczuchins who had entered 
Colombia, were totally routed near La lUtha, and after fierce 
fighting the insurgents at Colon were compelled to surrender 
on the 29th of November But the ( iv il War was not yet ended 
Fur another eight months it was to continue, causing immense 
damage to property and trade, and the loss of tens of thousands 
of lives In many towns and villages the male population was 
almost entirely destroyed Not till June 1903 was internal peace 
finally restored In the autumn of that same vear Colombia, 
exhausted and half ruined, was to suffer a further severe loss 
in tlie secession of Panama 

Ihe abrogation of the C lay ton-Bulwer treatv in 1901, and the 
failure of the second French company to construct a canal 
between Colon and Panama (see Panama Canal) had, after many 
hesitations, induced the United States government to abandon 
the Nicarigua route and decide on adopting that of Panama 
Negotiations were set on font with Colombia, and an arrangement 
—under what was known as the Hay-Heiran treaty— was made 
to tne following effect Colombia agreed (i) to the transfer of 
the lights, under the concession, of the brench company to the 
United States (2) to cede, on 1 hundred years lexse, i right of 
wav for the canal, and a strip of land 5 m broad on cither side 
of the waterway, and the two ports of Colon and Panama The 
United States agreed to piv Colombia (i) 5^2 000 000 down in 
cash, and, ten years later, an annu il rental of 000, and further 
a share of the price paid to the French companv , r e £8 000,000, 
m which Colombia held !;o,ooo shares This treaty was signed 
by the plenipotentiaries and ratified by the United States Senate 
The Colombian Congress how'ever refused to ratify the treaty 
on the ground that when the negotiations had taken place the 
country was in a state of siege, reallv in the hope of secunng a 
larger money payment The adjournment took place on the 31st 
of October On the 3rd of November a revolution broke out at 


Panama, and the state seceded from Colombia and declared itself 
to be an independent republic This opportune revolution was 
no doubt fomented by persons interested in the carrying through 
of the United States scheme for piercing the isthmus, but their 
task was one that presented no difficulties, for the isthmian 
population had been in a state of perennial insurrection against 
the central government for many years Whoever may have 
instigated the rising, this much is certain, that American warships 
prevented the Colombian troops from landing to suppress the 
revolt On the 7th of November the United States government 
formally recognized the independence of the republic of Panama 
(qv) The other powers in succession likewise recognized the 
new state , the recognition of Great Britain was given on the 
26th of December ( olombia thus sacrificed a great opportunity 
of obtaining, by the ratification of the Hay-Herran treaty, such a 
pecuniary recompense for the interest in the territory through 
which the canal was to be constructed as would have gone far 
to re-establish her ruined financial credit 
In 1904 the troubled term of President Marroquin came to an 
end, and by the narrowest of majorities General Rafael Rey cs was 
elected in his place He had been sent as a special envoy to 
Washington to protest against the recognition of Panama, and 
to attempt to revive the II ly-Herran treaty, and to secure 
favourable terms for Colombia in the matter of the canal He 
failed to do so, but it was recognized that he had discharged 
his difficult task with great skill and ability On his accession 
to viffice as president he found the country exhausted and 
disorganized, more especnlly m the department of finance, and 
the congress was on the whole hostile to him h'lnding himself 
hampered in his effoits to leforrn abuses, the president dissolved 
the congress, and summoned a national constituent and legis- 
lative assembly to meet on the isth of March looK, and with its 
aid proceeded to modify the constitution 

Having personal acquaintance with the success of the rule of 
Presic’ent Porfirio Diaz in Mexico, Gentril Reves determined to 
set about the regeneration of Colombia bv smiil ir methods His 
tenure of the presidency was extended to a term of ten years from 
the ist of January 1901;, and the restriction as to rc-elcction 
at the end of that term was withdrawn, other alterations being 
made in the constitution with the effect of plac ing (jemril Rev cs 
really m the position of a dictator He soon prov cd that he had 
the ability and the intcgntv of purpose to use his great oppor- 
tunity for the benefit of his country Ills firm and masterful 
government and wise measures did mudi to allay the spiiit of 
unrest winch had so long been the banc of ( olombia, and though 
in attempt at assassin ition was made m the spring of 1906, the 
era of revolution appeared to be over 
The chief foreign treaties entered into bv Colombia in the last 
quarter of the 19th century wcu — (i) A treaty with Great 
Britain, signed on tl e 27th of October 1888, for the extradition 
of criminals , (2) a treaty of friendship, commerce and nav igation 
with Italy, signed on the 27th of October 1892 , (3) two protocols 
with Italy, signed respectively on the 24th of May and on the 
215th of August 1886, m connexion with the affair of the It iliin 
subject Cerruti, (4) a consular convention with Holland, 
signed on the 20th of July 1881 , (<5) a treatv of peace anel 
friendship with Spain, signed on the 30th of January 1881 , 
(6) a convention with Spam for the reciprocal protection of 
intellectual property , (7) a concordat with the Vatican, signed 
on the 31st of December 1887 , (8) an agreement with the 
Vatican, signed on the 20th of August 1892, in connexion with 
ecclesiastical jurisdiction , (9) an agreement with the republic 
of San Salvador, signed on the 24th of December 1880, in regard 
to the despatch of a delegate to an intern itional congress , (10) 
a treaty of peace, friendship and commerce with Germany, 
sijicned on the 23rd of July 1892 , (ti) a treaty with the republic 
of Costa Rica, signed m 1880, for the delimitation of the 
boundary , (12) the postal convention, signed at Washington, on 
the 4th of July 1891 , (13) a convention with Great Britain signed 
on the 31st of July 1896, m connexion with the claim of Messrs 
Punchard, M‘Taggart, Lowther & Co * (14) a treaty of friendship, 
commerce and navigation with Peru, signed on the 6th of August 
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i8q8 , (15) an extradition treaty with Peru, signed on the 6th 
of August i8q 8 , (i6) a treaty of peace, friendship and defensive 
alliance with Venezuela, signed on the 21st of No\ ember 
i8q6, and on the same date a treaty regulating the frontier 
commerce ((. L ) 
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\he< nt< Rcsticpo / studio sobu las tninas dt 010 x plata dt Colombia 
(Bogotd 18S8 tianslitid by C \\ Pishir New ork 188O) 

\\ L Scruggs rht Colombian and \ nttziuliin htpiiblics (London 
1899 Boston 1900) \N Suveis Reistii in ihi buna \tiada dt 
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COLOMBIER, PIERRE BERTRAND DE (1200-1361), French 
cardinal and diplomatist, was born at Colombier in Ardecht' 
He was nephew and namesake of C irdinal Pierre Bertr intl of 
Annonav Aftet a careful juristic education he was succcssuth 
advocate at the parUment of Paris, intend int of the couneil 
of the count ol Nevtrs (1 321), anel counscllor-ckrk to the parlc- 
ment (13-0) Hiving taken holv ordcis he became clean of 
St Quentin in 1 330, and was cmplo)ed to negotiate the marn ige 
of the duke of Normandv, the future king John the Good of 
brance, with the daughter of the king of Bohcmii In 13,:; he 
became bishop of Nevers, in 1339 of \iias, ind contributed 
to bring the countv of Flanders into the kingdom of France 
Created cardinil prit t of St Susinna in 1344, he was cmploved 
by the pope on iinpmtant missions, notablv to negotiate peace or 
an armistice between Frince and England Having become 
bishop of Osti i in 1353, he was sent next vear to Charlis IV 
of (icimanv, ind indue id him to come to Italv to be crowned 
emperor at Rome, 1333 In 1356 he went to France to tiv to 
arrange a peace with England, and died in 1361 at the prior} of 
Montaud neai Avignon 

See \ AI izoii / s9<7i histonqiu sin I Hat dii T naiats pendant la 
giiene de it it aiis (Pins 1889) vvitli ufetcnces there 

COLOMBO, the capital and principal seaport of Ce}lon, situ- 
ateel on the west coast of the island Pup (1901) 134,691 
Colombo stanels to the south of the mouth of the river Kehni 
The coast-land is here gencrall} low -lying, but broken bv slight 
eminences The great irtifiiial harbour, enclosed bv Incak- 
wateis, IS bounded on the south bv a slight promontorv This 
is occupied b} the quarter of the citv known as the Fort from 
the former existence of a fort founeled bv the Portuguese anel 
reconstructed b} the Dutch In 1869 the governor, Sir Hercules 
Robinson (afterwards I nrd Rosmead), obtiinccl authoritv to 
demolish the fortifications, which were obsolete for purposes ot 
defence, and rei4uired 6000 men to man them properly The 
levelling of the walls and filling up of the moat made the Fort 
much more accessible and healthy, and since then it has become 
the business centre of the city litre art situated Queen’s 


House, the governor’s lesidence , the seeictariat or government 
offices, and other government buildings, sueh as the fine general 
post office and the customs house Here also are most of the 
principal hotels, which have a pceuliail} high reputation among 
European hotels m the East A lofiv tower serves is the prin- 
cipal lighthouse of the port and iKu is a clock-tower On 
the south side of the Fort are extensive barracks Ihe olel 
banqueting-hall of the Dutch governors is used as the garrison 
church of bt Peter 

To the north-cast of the Fort, skirting the hiroour irc the 
Pettah, the primipal nitive quarter, the districts of Kotihrna 
and Mutvvall, and suburbs bt>ond In this direction the prin- 
cipal builehngs are the VVolftndahl church, a massive Dune 
building of the Dutch (1749), the splendid Roman Cathol f 
cathedral of St Lucia (eompleteel in 1904), anel St Thom is 
College (1831), which follows the lints of an English public school 
Close to this last is the 'Vnglican cathedral of Cliiist Church 
fhe Kotahena temple is the chief Buelelhist temple m Colombo 

lo the north-east of the Fort is the 1 ikc a r imifv mg sheet of 
fresh water, which aekls greatly to the bcautv of the site of 
Colombo Its banks being clothed with luxuriiiU fe Sage and 
flowers Ihe narrow isthmus between tins like anel the se i, 
south of the hurt, is called G ille F icc me] is otc upicej chieflv bv 
promen ides ind recreation grounds ihe peniiisula cnelos d 
b> two inns of (lie lake is known is Slave Isl md having been 
the site of a si ive s prison under the Dutch Nouih east of this 
Is the principal resicknti tl eju irtcr of ( olombo, v iih the c ircul ir 
Victoria Paik as its centre lo the cist of the park a series of 
piiallel roads, mined alter former British governors, are lined 
with lieautiful bungilovvs embowereei m trees Ibis localitv 
I is gcnerillv known is the ( mnamon Cj irelcns, as it w is formerlv 
I a IXitch reserve for the culliv itmn of the e mnamon bush, manv 
I of which art still growing here Jn the piik is the fine ( oloinl 0 
Museum, foundi d b\ Sir \\ illiam (iregor) , mil m ar the neigh 
bouiing Campbell Pnk are the handsome buildings of a number 
of institutions, such as \Vesle\ College and the General, Victoria 
Memorial Lve and othei hospit ils South of \ icturi i Park is 
the Ilavckiek racci nurse Among education vl establishments 
not hitherto mentioned arc the Renal ( olkge thi prine ipal 
government institution, the government tichi.ical college and 
St Joseph’s Roman ( atholic college Most of the town is lighted 
In gas, and eeitam quarters with elec trie light, and electric 
tramways have been laid over several miles of the city ro ids 
The water supp!} is drawn from a hill region 30 m distant 

I'nder Hrilishrulc ( olombo has shared in the prospciitv brought 
to the island b) the successive industries of coffee anel tea- 
pi anting At the height of the coffee-growing enterprise 20,000 
men, women and childicn chieflv Sinhalese and Tamils found 
cmplo>mcnt in the large factories and stores of the merchants 
scattered over the town, where the eutlec was cleaned prepaicd, 
sorted and packed for shipment Ui on the contrary is pre- 
pared and packed on the estates , hut there is a considerable 
amount of work still dune m the Colombo stores in sorting 
blenelng and lepaeking sueh teas as are sold at the loe il public 
silcs, also m dealing with cacao, cardamoms cinchona bark 
anel the remnant still left of the coffee industry But it is to its 
position as one of the great ports of call of the East that toloniho 
owes Its great and increasing importance A magnificent break- 
water 4200 ft long, the first stone of whii h was laid b} thepnnee 
of Wales in 1873, was completed in 1884 This breakwater 
changed an open roadstead into a harbour eomplitel} sheltered 
on the most exposed 01 south-we^t side but there was still 
liability m certain months to storms fiema the north-west and 
south-east Two addition il arms were therefore constructed 
consisting of a north-east ind north-west breakwater leaving 
two openings, one 800 ft and the other 700 ft wide between 
the various sections Ihe area enclosed is 660 acres A first- 
class graving-dock, of which the Admiralty bore half the cost, 
has also been added These improvements caused Ciallc to be 
1 abandoned as a port of call for steamers in favour of ( olombo 
while Irincomalcc has been abandoned as a naval station The 
I 4101 1 has assumed first-class importance, mail steamcis calling 

VI 2 , a 
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regularly as well as men-of-war and the mercantile marine of 
all nations , and it is now one of the finest artificial harbours 
in the world The extension of railways also has concentrated 
the trade of the island upon the capital, and contributed to its 
rise m prosperity 

Colombo was originally known as the Kalantotta or Kalany 
ferry By the Arabs the name was changed to Kolambii, and 
the town was mentioned by Ibn Batuta in 1346 as the largest 
and finest in Serendib In 1^17 the Portuguese effected a settle- 
ment, and in 1520 thc> fortified their port and bade defiance 
to the native besiegers In is'lC) the town was invested by Raja 
Singh, but without success On its capture bv the Dutch m 
i6<?6 It was a flourishing colony with convents of five religious 
orders, churches and public olhees, inhabited bj- no fewer than 
900 noble families and 11500 families dep^'iidcnt on mercantile or 
political cKCupations In 1796 it was surrendered to the British 

COLON (formerly known as Aspinwaii) a city of the 
Republic of Panama, on the Atlantic coast, in the Bay of Linion, 
and 47 m by rail N W of the city of Panama Pop (1908) 
about 3000, consisting largelv of Jamaica negiocs and natives of 
mixed Spanish, tndun and African descent It is served by the 
Panama railway, which crosses the Isthmus of Panama from 
ocean to ocean ( olon has a deep, though poorly sheltered 
harbour, and is cither the terminus or a place of call for seven 
lines of steamships It thus serves as an entrepot for much of 
the commerce between Atlantic and Paeific ports, and between 
the interior towns of ( entral and South America and the cities 
of Europe and the United States I he citv lies on the west side 
of the low island of Manzanillo, is bordered on the landward 
sides b\ swarrp, and consists mainly of ummposing frame houses 
and small shops The most attractive parts are the American 
quarter, where the emplov6s of the Panama railway have their 
homes, and the old Ereneh quarter, where dwelt the Erench 
officers during their efforts to buikl the canal In this last 
distnct, near the mouth of the old canal, stands a fine statue of 
Chnstopher Columbus, the gift of the empress Tug^nie in 1870 
Here also stands the mansion erected and occupied by Ferdinand 
de I esseps during his residence on the isthmus With the 
exception of railway shops, there are no important imlustnal 
establishments 

Colon <lates its origin from the year 1850, when the island of 
Manzanillo was selected as the Atlantic terminus of the Panama 
railway The si ttlcment was at first called Aspmwall, m honour 
of William 11 Aspmwall (1807-1875), one of the builders of the 
railway , but some >ears afterwards its name was changed 
by legislative enactment to Colon, in honour of Christopher 
Columbus, who entered Limon Bay in 1 502 The original name, 
however, survived among the E nglish-speaking inhabitants for 
many years after this change With the completion of the 
lailwav in 1855, the town supplanted Ch-vgres (*/ v ) as the 
principal Atlantic port of the isthmus I^ater it acquired 
increased importance through its selection by de I>esseps as the 
site for the Atlantic entrance to his canal During the revolu- 
tion of 1885 It was partly burned and was rebuilt on a somewhat 
larger pDn As the city has always been notoriously unhealth- 
ful, the United States, on undertaking the construction of the 
Panama Canal (<7 u ), hecoime interested in pi eventing its becom- 
ing a centie of infection for the Canal Zone md by the treaty 
of Novemloer 1903 secured complete jurisdiction in the city and 
harlxjur ovei all matters rclitmg to sanitation and quarantine, 
and engaged to construct a system of waterworks and sewers 
m the municipality, which had been practically completed m 
1907 fhe Lnited States government has also opened a port 
at Cristobal, within the Canal Zon 

COLON, a town of Matmz^as province, Cuba, on the railway 
between Matanzas and Santa ( lara, and the centre of a rich 
sugar-planting country Pop (1907)7124 

COLON (i) (Cir koAoi miswritten and mispronounced as 
kwAoi , the term loemg taken from koAos', curtailed), m anatomy, 
that part of the greater intestine which extends from the caecum 
to the rectum (sec Alimentary Canai) (2) (Gr kwAov, a 
member or part), originally m Greek rhetoric a short clause 


longer than the “ comma,” hence a mark ( ), in punctuation, 
used to sIm5w a break in construction greater titan that marked 
by the semicolon (,), and less than that marked by the period or 
full stop The sign is also used in psalters and the like to mark 
off periods for chanting The word is applied m palaeography 
to a unit of measure in MSS , amounting in length to a hexa- 
meter line 

COLONEL (derived either from Lat columna, Fr colotme, 
column, or Lat corona, a crown), the superior officer of a regunent 
of infantry or cavalry , also an officer of corresponding rank m 
the general army list The colonelcy of a regiment formerly 
implied a proprietary right in it Whether the colonel com- 
manded It directly m the field or not, he always superintended 
Its finance and interior economy, and the emoluments of the 
office, m the i8th century, were often the only form of pay 
drawn bv general officers The general officers of the 17th and 
1 8th centuries were invariably colonels of regiments, and m this 
case the active command was exercised by the lieutenant- 
colonels At the present day, British general officers are often, 
though not always, given the colonelcy of a regiment, which 
has become almost purely an honorary office 1 he sov ereign, 
foreign sovereigns, rojal princes and others, hold honorary 
colonekies, as colonels-in-c-hief or honorary colonels of many 
regiments In other armies, the regiment being a fighting unit, 
the colonel is its active commander , in Great Britain the 
lieutenant-! oUmcl commands in the field the battalion of infantry 
and the regiment of cavalry Colonels arc actively employed m 
the armv at large m staff appointments, brigade commands, Ac 
extra-regime ntall) Colonel-general, a rank formerly used in 
many aimies, still survives in the Cierman service, a colonel- 
general {(tfueral Oberst) rankmg between a general of infantry, 
cavalrv or arlillcrs% and a general held marshal {General-h eld- 
mar'ichall) Colonels-general are usually given the honoiary 
rank of general fit Id marshal 

COLONIAL OFFICE, the department of the administration 
of the United Kingdom which deals with questions affecting the 
Vinous colonial possessions of the British crown The depart- 
ment as It now exists is of comparativoly modern creation, dating 
only from 1854 Ihe affaiis of the English colonies began to 
assume importance at the Restoration, and wt re at fiist entrusted 
to a committee of the privy council but afterwards transferred 
to a commission created by letters patent From 1672 to 1675 
the council for trade \,as combine tl with this commission, but 
in the latter v ear the colonies were again plaeed under the control 
of the pnvw council This imngrment continued until 1695, 
when a Board of Trade and Planutions was treated , its tluty, 
however, was confined to collecting information and giving 
adv ICC when rcquiretl The at tual executiv e w ork was perfoiTncd 
by the sttretary of state for the southern department, who w is 
assisted, from 1768 to 1782 by a scrrttuy of state for the 
colonies Both ihe Board of Trade and Plantations and tlu 
additional secretary'^ were abolished m 1782, and the executive 
business wholly giv^cn over to the home office In 1794 a third 
secretary of state v\as reappointed, and in 1801 this secretary 
was designated as secret iry of state for war and the colonies 
In 1854 the two offices wcie separated, and a distinct office of 
secretary of state for the colonies created 

The secretary of state for the colonies is the official medium 
of communication with colonial governments, he has certain 
administrative duties respecting crown colonies, and has a right 
of adv ising the veto of an at t of a colonial legislature— this veto, 
however, is never exercised m the case of purely local statutes 
He is assisted by a permanent and a parliamcntaiy under- 
secretary and a considerable clerical staff 

As reorganized in 1907 the colonial office consists of three 
chief departments (i) the Dominions Department, dealing 
with the affairs of the self-go v'erning over-sea dominions of the 
British crown, and of certain other possessions geographically 
connected with those dominions , (2) the Colonial Department, 
dealing with the affairs of crown colonies and protectorates , 
(3) the General Department, dealing with legal, financial and 
Oliver general business In addition to these three departments, 
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Standing committees exist to take a collective view of such 
matters as contracts, concessions, mineral and other leases, 
and patronage 

COLONNA, a noble Roman family, second only to the Gactani 
di Sermoneta m antiquity, and first of all the Roman houses m 
importance Ilie popes Marccllinus, Sixtus Til, Stephen IV 
and Adrian III are said to have been members of it, but the 
luthentic pedigree of the family begins with Pietro, lord of 
tolumna, Palestrina and Pahano (about iioo), probably a 
brother of Pope Bcnedii t IX His great grandson (iiovanni had 
two sons, respectively the founders of the Colonna eh Pahano 
and Colonna di Seiarra lines The third, or Colonna-Romano 
line, IS descended from Fedengo Colonna (1223) In the 12th 
century we find the Colonna as counts of Tusculum, and the 
family was then fiimous as one of the most |M)we rful and turbule nt 
of the great Roman cUns , its feuds with the Or^ini and the 
(laetani are a characteristic feature of medieval Rome and the 
( .impagna , like the other great nobles of the Campagna the 
C nlonna plundered travellers and cities, and did not even spare 
the pope himself if they felt themselves injured bv him 
Bonif ace VI 1 1 attempted to Iwc ik their power, e xe nmmi mcateei 
them m 1297, and confiscated then estates He proelumed a 
crusade against tlu'm vine! captured Palestrina, but they after- 
wards revenged themselves by besieging him at Anigni, <ind 
‘^eiarra Colonna laid violent hands on His Holiness, being with 
difiiculty restrained from actually murdering him (1303) In 
1347 the Colonna, at that time almost an indepeneicnt power, 
were defeated by Cola di Rienzi, but soon recovered Pope 
JMartm V (1417-1431) wis a Colonna, and conferred immense 
estates on his famih , including Marino, Friscati, Rocca di Papi, 
Nettuno, Pilinao, tkc , in the Campagna, anel other fiefs m 
Romagna anel Umhn i Their gooels were freejnently confiscated 
and frequenth given back, and the house was subject to m my 
ehinges of fortune, duiing the reign of Pope Alexander \I 
they were agiin humbled, but they al\va>s remained powerful 
and important, and members of the family rose to eminence as 
generals, prelates and statesmen in the service of the Church 
or other poweis In the war of 1522 between France and Spain 
there were Colonna on both sides, and at the battle of Lepanto 
(1^71) Marc Antonio Colonna, who commanded the papal 
contingent, greitly distinguished himself A detailed record 
of the Colonnt fimily would be a hi->toiy of Rome To-dav 
there are three lines of Colonna (t) ( okmna di Paliano, with 
two branches the princes and dukes of P iluno, and the pnnets 
of Stighano , (2) ( olonna di Snarra, with two branclus, Colonna 
di Sciarra, princes of Carbignano, and Barbenm-Colonna, 
princes of P ilestnna , and ( -5) Cnlonna-Romano The Colonna 
palace, one of the finest m Rome, was begun bv Martin V and 
contains a valuable picture and sculpture gallery 

See A von Kciimont iitbchirhte der Stadt horn (Biihn 18O8), 
rimtainmg an tlihoritc account of the family T Grcgorovius, 
(ttrSchtchle der '^tadt Rom (Stuttgart 1872) Almanarh de Gotha 

(L V ♦) 

COLONNA, GIOVANNI PAOLO (urea 1637-169^), Italian 
musician, was born m Bologna about 1637 and died in the 
same city on the 28th of November 1695 He was a pupil of 
Pilippuzzi m Bologna, and of Abbatim and Bentvoli in Rome, 
where for a tune he held the post of organist at S Apollmnre 
A dated poem m praise of his music shows that he began to 
distinguish himsdf as a composer in 1659 In that year he was 
chosen organist at S Petronio in Bologna, where on the 1st of 
November 1674 he was made chapi 1 -masler He also bccune 
president of the Philharmonic Academy of Bologna Mo'^t of 
Coloniu’s works are for the church, including settings of the 
psalms for three, four, five and eight voices, and several masses 
and motets He also composed an ope r i, uneU 1 the title 4 nitlcare, 
and an oratorio. La Profezia d' l<li<;co The emperor Leopold 
I received a copy of every composition of Colonna, so tint 
the impend library m Vienna possesses upwards of 83 
church compositions by him Colonna s stvle is for the most 
part dignified, but is not free from the inequalities of style 
and taste almost unavoidiblc at a period when church music 
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was m a state of transition, and had hardly learnt to combine 
the gravit) of the old style with the brilhanre of the new 

COLONNA, VITTORIA (1490-1547), marchioness of Pescara, 
Italian poet, daughter of Fabrino (olonna, grand constable of 
the kingdom of Naples and of Anna da Montefeltro, was 1 om at 
Marino, a fief of the ( olonna family Betrothed wh( n four ) < irs 
old at the instance of Ferdinand, king of Naples, to Ferrante 
dc Avalos, son of the marquis of Pcscira, she received the 
highest education and gave early proof of a love of letters Her 
hind was sought by many suitors, meluding the dukes of ^avoy 
and Bragan/a, but at nineteen, by her own ardent desire, she 
was married to de Avuleis on the islmd of Isehia Ihtre (he 
ceuiple resided until isn, whim her husbariel offered his sword 
to the league a^^imst the Freneh He was taken prisoner at 
the battle of Ravenna (1512) and conveyed to France During 
the months of detention and the long years of campaigning 
vvhie h follow eej, \ ittoii i and 1 eri inte eoriespemcled in the most 
passionate terms both m prose and verse Ihey ‘•aw each other 
but seldom, for I'errante was one of the most activ e and brilliant 
captains of ( harlcs V , but Vittoria’s influence was suffirunt 
to keep him from joining the projcited league against (he 
empeior after the battle of IHvia (152^) and to make him refi 
the crown of Naples offered to him as the price of his treason 
In the month of November of the same year he dud of his 
wounds at Milan Vittoria, who was bastinuig to tend hm 
lercived the news of his ele ith at Viterlx) , she halte d and turned 
off to Rome, and after a bru f stav dep irtcd for Ischia, where she 
remained for several years She refused several suitor*:, and 
iKgan to produce those Rime spirtiuah which form so distinct 
a feature m h( r works In 1529 she returned to Rome, and spent 
the next few years between that citv, Onieto, Ischia and other 
pixels In 1537 we find her at Ferrara, where she made many 
friends and helped to estililish a (apuehin monastery at the 
instance of the reforming monk Bernirdiro Oohino, who after- 
wards became a Protestant In isv) S'he was hack in Rome 
where, besides winning the esteem of Cardinals Reginald Pole 
and (ontanni, she became the object of a passionate friendship 
on the part of Michelangelo, then in his sixtv fourth year The 
great artist aeldressed sonrt of his finest sonnets to her, made 
elrawmgs for her, and sjoent long hours in her society Her 
removal to Orvieto and Viterbo in 1541, on the occasion of her 
brother \scanio Colonna s revolt against Paul HI, produced 
no change m their rclitions, and they rontmiieel to visit and 
correspond as before "she returned to Rome m 1S44, staving 
as usual at the convent of San Silvestro, and ehed there on the 
25th of Ftliniary'^ 1547 

Cardinal Bembo, I uigi Alaminni and Baldtassare Castiglione 
were among her lite rarv’’ friends She was also on intimate terms 
with many of the Italian Protestants, such as Pietro (arne- 
seeehi, Juiri ek V aides and Oehino, but she died before the 
church crisis in Italy became acute, and, although she w is an 
advoeatc of religious reform, there is no reason to believe tl at 
she herself became a Piotcstant Her life was a beautiful one, 
and goes far to counteract the 'mpression of the umv ersal cor- 
niption of the Italian Renaissance cemveyed bv such careers 
as those of the Borgia Her amatory and elegiac poems which 
are the fruits of a sympathetic and dainlv mutative gift rather 
than of anv strong original talent, were printed at Parma m 
1538, a third edition, containing sixteen of her Spmtvah, 

in which religious themes arc tieated m Italian was published 
at l^orenee soon afterwards , and a fenirtli, meluding a still 
larger proportion of the pious element, was issued at Venice m 

1544 

A great deal has lui n venttm aliout \ iltona Colonna but perh ips 
the best account ol Inr Iif< is \ I uzio s V iltona Colonna (Modtna 
1885) A von Reuniont s b r/f* (A b tWoriu Co/uwua (Itali 111 corrected 
tdit , Turin 188a) is also cxeillent 1 1 Fevres I Mona Colonna 
(PiMs i8sO) IS soniewhit inaccurite, but 1 Roscoc s X' Utona 
Colo nn (Lon<lon 186S) may be rccotnmindKl to English re''d( rs 
P E Visconti s le Run£ dt Vtilona Colonuo (Rome 1846) eh ah with 
h<r poems (1 \ ♦) 

COLONNADE, m architecture a range of columns (It 1 , 
colonna) in a row When extended so as to enclose a temple. 
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)t IS called a pemtylc, and the same term applies when round 
an open court, as m the houses at Pompeii When projecting 
in front of a building, it is called a portico, as m the Pantheon 
at Rome and the National Gallciy in I ondon When enclosed 
between wings, as in Perrault s fai^ade to the Louvre, it is 
correctly described as a colonnade Colonnades lined the streets 
of the towns in Syria and Asia Minor, and they were largely 
employed m Rome 

COLONSAY, an island of the Inner Hebrides, Argyllshire, I 
Scotland, lo m S of the Ross of Mull It is 7J m long by 
3 m broad 1 he highest point is Carnan Fom (470 ft ) Towards 
the middle of the island lies Loch Facia, nearly 2 m long but 
very narrow, and there arc two other small lakes and a few 
streams The coast-Unc, with frequent Ixaiitiful sandy reaches, 
is much indented, the chief biys being Kiloian, Kilchattan and 
Staosunaig On the north-w c stern eoast the eliffs arc jiarticularly 
fine lo the south, scparited by a strait that is fonlable at low 
water, lies the isle of Oronsav, 2 \ m long by 2] m wide Both 
islands contun a number of ecclesiastical remains, standing 
stones, and some beautiful sculptured enjsscs ihev are named 
after Columbi and Oran, who irc ssid to have stopped here after 
thev left Irehnd There is regul.ii commuiiK.ition between 
Sealasaig end Cdasgow and the Clyde ports Ihc golf-coL*rse at 
Kilehatta-n lends a touch of modernity to these remote islands 
Near hcalasaig a granite obelisk has been erected to the memory 
of Sir Duncan M Neill (179-^-1874), a distinguished Scottish 
lawyer, who took the title of loid Colonsav when he became 
a lord of ippexl I he soil of both islands is fertile, potetoes 
and barlev being ruse el and ( title pastured Population 
( olonsay (1901), 301 , Oronsay (1901), 12 

COLONY (Lat lolonia, from colomu, a cultivator), a term 
most commonly used to denote a si ttlemi iit of the suhje-ls of 
a sovereign state m lands beyond its boundaries, owning no 
allegiance to any foreign power, and retaining a greater or less 
degree of ekpendence on the mother country Ihe founding 
and the growth of such communities furnish matter for an inter- 
esting chapter m th( histoiy as wGl of amicnt as of modern 
eivih/ation , and the rcgulition of the iclations hi tween the 
parent state and its rL pindeneiis abroad gives rise lo important 
problems alike m nitiorial policy and 111 international eeonuaiics 

It was mainly the spirit of commercial enterprise that l„d the 
Phoemeuns to plant their colonies u|)on the islands and along 
the southern eoast of the Mediterranean , and even beyond the 
Pillars of Hercules this c arlust great roloni/ing race left enduring 
traces of its maritime suiiremacv Carthagi, indeed, chief of the 
Phoenieun settlements, sent forth colonies lo defend her con- 
quests and strengthen her military power, and these sub- 
lolonies naturally rcmainid in strict subjection to her power, 
whereas the other young Phoenician states assumed and asserted 
entire independence 

In this latter respect the Greik colonies resembled those of 
the Phoenicians Fiona a verv early period the little civic com- 
munities of (ireece had sent forth numerous eoloni/mg streims 
\t points so far asunder as the Taiirie Chcisomsc, Cvrene and 
Massih i were found prosperous centres of (ireek commcreial 
energy , but the regions most thii kly ptojileel by si tilers of (ircck 
descent wire the western seaboard of Asia l^Iinor, Sicily and the 
southern paits of the Italian peninsula Nor weie the least 
prosperous communities those whidi were sprung from earlier 
colonics Ihc lauscs that led to the found ition of the Greek 
colonics were very various As 111 Phoenicia, pressure created 
by the narrow limits of the home country eoimided with an 
adventurous desire to seek new souiees of wealth beymnd seas, 
but very many fjreek emignitions were caused by the expulsion 
of the inhabitants of conquered cities, or by the intolerable 
domination of a hatid but triumphant faction within the native 
state Ihe pohtv of the new commnnitv, often founcled m 
defiance of the home authorities, might either be a copy of that 
just left behind or be its direct political antithesis But wherev er 
they went, and whether, as apparently m Asia Minor, Greek 
blood was kept free from barbaric mixture, or whether, as m 
Magna Graecia and Sicilv, it was mingled with that of the 
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aboriginal races, the Greek emigrants carried with them the 
Hellenic spirit and the Hellenic tongue, and the colonies fostered, 
not infrequently more rapidly and more brilliantly than at home, 
Greek literature, Greek art and Greek speculation 1 he relation 
to Ije preserved tow anls the mother states was seldom or nev er 
definitely arranged But filial feeling and established custom 
secured a measure of kindly sympitliy, shown by precedence 
yielded at public games, and by the almost im ariable abstmence 
of the colony from a hostile share 111 wars m which the mother 
city was engaged 

Ihe relation of Rome to htr colonies was altogether diffeicnt 
No Roman colony started without tiie sanction and direction o( 
the public authority, and while the Coloma Romana differed 
fiom the Coloma J alma m th it the former permitted its membeis 
to retain their political rights intact, the colony, w^hetlier planted 
within the bounds of Italy or in proviiues such as Gaul or 
Britain, remained an integral part of the Roman state In thi 
earlier colonies, the state allotted to proposing emigrants from 
amongst the needy or discontcnteel class of citizens portions of 
such lands as, on the subjection of a hostile people, the state 
took into its possession as public property At a later time, 
especially after the days of Sulla, the distribution of the tciii- 
tories of a vanquished Roman paity was employed by the 
victoiious generals as an easy means of satisfying the claims of 
the soldiery by whose hi Ip they had triumfiheel Ihe Roman 
coloniis were thus not merely valuable vs propupiacula of the 
slate, as permanent supports to Roman garrisons and armies, but 
they proved a most effetUve means of cxteiuling over wide 
bounds the language and the laws of Rome, and of inoculating 
the inhabitants of the provinees with more than the rudiments 
of Rom an ci\ iliz itioa 

The occupalion of the fairc&t provinces of the Reiman empire 
by the northirn barbunns hid little m common with coloniza- 
tion The Germanic inv ultis came from no settle el st ite , they 
maintained loosely, ami but for a short while, any form of 
brotherhood with the allied tribes A nearer parallel to Greek 
colonization may be found in Iceland, whither the adheients of 
the old Norse polity fled from the usuipalion of Harold Ilaar- 
f igcr , and the early history of the F nglish pale m In 1 ind 
‘•hows, though not m onlerlmcss and prnspcnti , se\ eral points of 
resemblance to the Roman colonial system 

i hough both Genoese and Venetians m their day of power 
planted numerous trading posts on various portions of the 
Mcditerranc in shores, of which some almost deserve the name 
of colonies, the history of modern colonization on a gieat scale 
opens with the Spanish conquests in America The fiist Spanish 
adventurers came, not to colonize, hut to satisfy as rapidly as 
possible and by the labour of the enslaved aborigines, their 
thiist for silver and gold Their conquests were rapid, but the 
extension of then permanent settlements was gradual and slow 
The terrible crucltyat first exercised on the nativ es was restrained, 
not mcrelv by tlie zeal of the missionaries, but by effective 
official measures , and ultimately home-born Spaniards and 
Creoles lived on terms of comparative fairness witli the Indians 
and w ith the h alf-brced population 1 ill the general and suci ess- 
ful revolt of her Ami nr an colonies, Spam maintained and em- 
ployed the latter directly and solely for what she conceived to 
lie her own advantage Her commercial policy was one of most 
irr itional and intolerable resti iction and repression , and till the 
end of Spanish rule on the American continent, the whole 
political power was retained by the court at Midnd, and 
administered in the colonies by an ohgarchv of home-bred 
Spaniards 

Ihc Portuguese colonization m Ameriia, m most respects 
resembling that of Sp im, is remarkable for the development 
there given to an institution sadlv prominent in the history 
of the Luropean colonies The nearness of Brazil to the coast of 
Africa made it easy for the Portuguese to supply the growing 
lack of native labour by the wholesale importation of purchased 
or kidnapped Africans 

Of the French it is admitted that in their colonial possessions 
thev displayed an unusual faculty for conciliating the prejudices 
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of native raceu, and even for assimilating themselves to the 
latter liut neither this nor the genius of successive governors 
and commanders succeeded m preserving for Frani c her once 
extensive colonies in Canada or her great influinre m Indii 
In \lgeria and West Africa the French government has not 
merely found practical training schools for her own soldiers, 
but by opening a recruiting field amongst the native trilxs it 
hts added an available contingent to the hrcnch arm\ 

fhe Dutch took early a leading share in the carrv mg tride 
of the various Furopcan colonics They have still extensive 
colonies in the Fast Indian An hipel.igo, as well as possessions 
m the West Indies The Danish dependencies m the Antilles 
lie but trifling in extent or importance 

It IS the Lnglish-spcakmg race, however, that has shown the 
most remarkable energy and capacity for colonization The 
English settlements m Virginia, New I ngl ind. New York, New 
jersev, Maryland, Pcnnsylvann, Delvwaie, South (arolina. 
North C irolma, and Georgia had, between the first decaele of 
the 17th and the seventh deeade of the i8th centurv, eleveloped 
into a new nation, the United States of Amerie i It is unnecessary 
here to dcil with the development of what hive since been the 
two great independent branches of the English-speaking people— 
those of the United States {q v ) and of the British I rnpire {q v ), 
as their history is given elsewhere But the colom/ing genius 
which, with the British Isles as centre, has taken up the “ white 
man’s burden ” m all quarters of the globe, is universally recog- 
nized In the problems of government raised bv the organization 
of the British dominions Ixyond the sc is the svstem of coloniza- 
tion has been developed to an extent unknown uneler any other 
national flag 

COLOPHON, an ancient city of Ionia, situated inlanel about 
i^m N of Ephesus Its peirt was at Notuim or New Colophon 
I he site, neiw called Tracha (only ree e>gni7td towards the end of 
the iqth centiin), lies near Dicrmendcre, 1; m S ol Devehkeui 
st ilion on the Smvrna-Aielm railwav, and about 2 m from the 
firms and hamlet of Malkajik it is almost entiiely under 
cultivation, and there is little to be seen but remains of the wafls 
and certain tumuli Rich tombs, however, hive been found 
beside the old loads leading to it, ind the site is usually regarded 
as a particularly promising one for exeavition, since Colophon 
was a very flourishing city in the great period of Ionia and had 
declined and been largely superseded by Notium before the 
Roman age Ihe common bJief, however, that it had no 
existence after the time of L^simaduis is not borne out by the 
remains on the site Founded bv Anelracmon of IMos, it was 
at the acme of its prosperity m the bth and 7th centuries n e 
up to the epoch of its sack by Gvges of Lydia m 665 It claimed 
to have produced Homer, but its greatest genuine literary name 
was Mimnermus It seems to have been ruled by a neli aristo- 
cracy which provided a famous troop of horse, and, from the 
Cireek saving, usually supposed to refer to the decisive effect 
of the final charge of this trooji m battle, the word colophon has 
come to be used for the final note appended to old printed books, 
containing date, &c In 287 Lysimachus transferred a part of 
the population to his new city at hphesus 1 hough an Ionian 
colony Colophon did not share m the common festival of the 
Ipatiirin and seems to have been isolated for some reason among 
Its neighbours, with one of whom, hphesus, it was constantly 
at enmity 7 he forts bv which Ephesus protected itself against 
Colophonian invasion are still to be seen on the lulls noith of 
the Cavstrus 

Notium or New Colophon contained the impnitant shrine of 
the rianan Apollo, whose site has leccntlv been identified with 
probability by Ih Makridy Bey during excavations conducted 
for the Ottoman museum 

Stp ( Schucliaidt m Aihen Miitiil (1886) W M Ramsay 
lint Geog of Isia t/e/ior (addi nda) (i8go) (D O Jt ) 

COLOPHON, a final paragraph m some manuscripts and 
many early printed books (see Book), giving particulars as to 
authorship, date and place of production eVc Before the in- 
vention of printing, a scribe when he had finished copving a book 
occasionally added a final paragraph at the end of the text in 


which he recorded the fact, and (if he were so minded) expressed 
his thankfulness to Cmd, or asked fur the pr i\ < r^, of re uk rs In 
the famous Bodleian MS 264 of the Roman d dUxandre there is 
an unusually full note of this kind recording the completion of the 
copy on the i8th of December 1338 and endmg- 

" Explii it isti liber senptor it ciiniine lilx r, 

Christu senpton IT) ciistodi it le d( t honoK ni ' 

Both m manuseripts and aUo m early printe<l books authors 
made use of such a final para^-raph for expressing similar feelings 
Ihiis the Cjuillermus who made a famous colleitiun of sirmons 
on the gospels for Sunda) s ind saints’ da} s records its completion 
m 1437 and submits it to the correction of chant ilile readc rs, md 
Sir Iheunas Milorv notes tint his Morte d' Irthur “was ended 
the IX ycre of the revgne of K\ ng kdv/card the fourth,” anel bids 
his reaelers “ prave for me whvle I am on hue that God semie 
me good dtl> iieranee, and whan I am deed I pr i>c you all prave 
for my soulc ’ So again Jacobus Bergomensis records that his 
Supplenuntuni Chronica) um was finished “ anno salutis nostre 
14S3 3° Kalendas Julii in ciuitate Rergomi milu vero a 

nail lit ate quadragesirno nono, ’ and in the subsequent editions 
Vvhieli he revised brings both the year and his own age up to 
date Before printing was invented, however, such piragraphs 
were exception il, and many of the earlv printers, notalfi} 
Gutenberg himself, were content to allow their books to go out 
without any mention of thiir own names bust and Schoeffer, 
on the other hand, printed at the end of their famous psalter of 
1 157 the following p angr tph in red ink — Preicm, spalmornm {\ic 
for psahnorunt) codex vemnlate capitalunn decor alus Ruhrtcationt- 
busqne suffletenter distvutu^, Adtnuenltone arttficiosa tinprumndi 
ac caracterizandi absque calami vlla cxaractone stc efjtgialus, 
Et ad eusebiam dei indmtrie est consnmmatus, Ptr lohannem 
just cjuon magunnnum, Lt Petruot Sthoper dt (jtnnzhum iuno 
domint Millesinw cccc hn In oigtlia ti’nii ipctonn Simihr 
paragraphs m praise of punting ami of Mainz as the citv where 
the art was brought to perfeition appear m most of the laooks 
issued bv the partners and after Fust s di ith bv Schoeffer alone, 
and were widely imitated bv other printers In their I atm Bible 
of 1462 bust and Sdioefftr uldcd a device of two shields at the 
end of the paragraph, and this addition was also vvidel} copied 
Many of these final paragraphs give information of great v ilut 
for the history of printing , manv also, esp< nallv those to the 
early editions of the classics printed in Itilv, are written m 
verse As the practice gnw' up of devoting a separate leaf or 
page to the title of a book at its beginning, the importanee of 
these final paragraphs slowlv diminished, and the information 
they gave was giaduallv transferred to the title-page ( omplete 
ti lie-pages bearing the date and name of the publishers aic found 
m most books printed after 1520, and the final paragraph, if 
retained at all, was gradually reduced to a bare statement of the 
name of the printer From the use of the word in the sense 
of a “ finishing stroke,” such a final paragraph as has been de- 
sciibed is calleei bv bibbographers a “ colophon ” (Gr icoAo«/>wi), 
but at what peiiod this name for it was fiist used has not been 
ascertained It is quite possibly not earlier than the i8th 
century (For origin see Colophon feitv] ) (V W Po ) 

COLORADO, a state of the Amenean union, situated between 
41® and 37** N lat and 102° and 109° W long , bounded N by 
VVyommg and Nebraska, E by Nebraska and Kansas, S 
Oklahoma and New Mexico, and \V by Utah Its area is 
103948 sq m (of which 290 are water surface) It is the fifth 
largest state of the L mein 

Phynogtaphy — Colorado embraces m its area a great variety 
of plains, meiuntams and plateaus It lies at the junctiem of the 
Great Plains — which m their upward slant to the westward attain 
an average elevation of about 4000 ft along the east bounelar} 
of the state — with the Ro(k> Mountains, to the west of which is 
a portion of the Coleirado Plateau These are the three ph} sio- 
graphie provinces of the state (see also I mted Statps, section 
Geology, ad fin , for details of structure) The last-named 
includes a number of lofty plateaus — the Roan or Book, Un- 
compahgre, Ac , which form the eastern continuation of the 
high plateaus of Utah — and covers the western quarter of the 
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State Its eastern third consists of rich, unbroken plains On 
tlicir \\ts>t edge lies an abrupt, massive, and strangely uniform 
chain of mountains, known in the neighbourhood of Colorado 
Springs as the Rampart Range, and in the extreme north as the 
Front Range, and often denominated as a whole by the latter 
name Ihe upturning of the rocks of the Great Plains at the 
foot of the I'ront Range develops an mteresting type of topo- 
graphy, the harder layers weathering into grotesquely curious 
forms, as seen m the famous Garden of the Gods at the foot of 
Pike’s Peak Behind this barrier the whole country is elevated 
2000 ft or so above the level of the plains region In its lowest 
portions just behind the front ranges are the natural “ parks ’ 
— great plateaus basmed by superb enclosing ranges , and to 
the west of these, and between them, and covering the remaindei 
of the state east of the plateau region, is an entanglement of 
mounlainSjtier above tier, running fiom north to south, buttressed 
laterally witli splendid spurs, dominated by scores of magnificent 
peaks, cut by river valleys, and divided by mesas and plateaus 
These various chains are known by a multitude of local names 
Among the finest of the chains aie the Rampart, Sangre de 
Cristo, San Juan, Sawatch (Saguache) and Elk ranges The 
first, like the other ranges abutting from north to south upon 
the region of the prairie, rises abiuptly from the plain and has 
a fine, bold outline It contains a number of fine summits 
dominated by Pike’s Peak (14,108 ft) Miuh more beautiful 
as a whole is the Sangie de Cnsto range At its southern end 
are Blanca Peak (14,^90) .ind Old Baldy (14,176, Hayden), both 
m Costilla count) , to the northward are Rilo Alto Peak (12,989, 
Wheeler), in Custtr count), and many others of almost equal 
height and equal beauty The mountains of the south-west 
are particularly abrupt and jagged Sultan Mountain (13,366, 
Ha) den), m San Juan county, indMt Folus ( 14,079), m La IMata 
county, dominate tlie fine masses of the San Juan ranges , and 
Ml Sncffcls (14,1 38, Hayden), Ouray county, and Uneompahgre 
Peak (14,289), Hinsdale county, the San Miguel and Unconi- 
pahgrc ranges, which are actually puts of the San juan Most 
magnificent of all the mountains of Colorado, however, are the 
Sawatc h and adjoining ranges in th centre of the state The 
former (the name is used a hale looseiv) consists of almost 
a solid mass of granite, has an average elevation of probably 
13,000 ft, presents a broad and massive outline, and Ins a 
mean breadth of to 20 m Mt Ouray (13,936 ft ), m Chaffee 
county, may be taken as the southern end, and m Lagle county, 
the splendid Mount of the IIolv ( ross (14,170) — so named from 
the figure of its snow-filled ravines — as the northern Between 
them he in Chaffee county, Mt Shavano (14,239, Hayden), 
Mt Princeton (14,196, Ha) den), Mt Yale (14,187, Hayden), 
Mt Harvard (14,375, Ha) den), and La Plata Peak (14,342), 
m Pitkm county, Cui/^l) Peak (13,956, Hayden), in Lake 
county, 1 Ibcrt Peak (i \ -121), and Maesive mountain (14,424), 
the highest peak in the state on the boundary between Summit 
and Park counties, Mt Lincoln (14,297, Hayden), and, in 
Summit county, Mt Fletcher (14,265) ihe Elk lange is geo- 
logically mU resting for the almost unexampled dispUciment of 
the str ita of which it is composed, and the apparent confusion 
which Ins thence arisen Among the most remarkable of its 
sep irate summits, whu h rise superbly in a crescent about Aspen, 
are North Italian Peak (13,225), displaying the red, white and 
green of Italy’s national colours. White Rock Mountain (13,532), 
Mt Owen (13,102), Tcocalh Mountain (13,220), Snow Mass 
(13,970, Hayden) and Miroon (14,003, Hayden) mountains, 
Castle Peak (14,259), Capitol Mountain (13,997, Hayden), 
Pyramid Peak (13,885, Havden), Taylor Peak (13,419), and 
about a dozen other summits above 12,000 ft A few milts 
to the north and north-east of the Mount of the Holy CrooS are 
Red Mountain (13,333, Wheeler), in Eagle county, lorrey Peak 
(14,336, Hayden) and Gray’s Peak fi4 341, Hayden), m bummit 
county, Mt Evans (14,330, Hayden), m Clear Creek county, and 
Rosalie Peak (13,575), in Park county , a little farther north, 
m Gilpin, Grand and Clear Creek counties J imes Peak (13,283, 
Hayden), and, m Boulder county, Long’s Peak (14,271, Hayden) 
Many fine mountains are scattered in the lesser ranges of the 


state. Altogetlier there are at least 180 summits exceeding 
12,000 ft in altitude, more than 110 above 13,000 and about 
40 above 14,000 

Cirques, valley troughs, numberless beautiful cascades, shar- 
pened alpine peaks and ridges, glacial lakes, and valley moraines 
offer everywhere abundant evidence of glacial action, which has 
modified profoundly practically all the ranges The Park Range 
east of Leadville, and the bawatch Range, are particularly fine 
examples Much of the grandest scenery is due to glaciation 

One of the most remarkable orographical features of tlie state 
arc the great mountain “ parks” — North, Lstes, Middle, South 
and San Luis — extendmg from the nortliern to the southern 
border of the state, and lying (with the exception of Middle Park) 
just east of the continental divide These ‘‘ parks ” are great 
plateaus, not all of them level, 1) ing below the barriers of sur- 
rounding mountain chains North Park, the highest of all, is a 
lovely country of meadow and forest Middle Park is not level, 
but Is traversed thickly by low langes like the Alleghanics , m 
the bordering mountain rim are several of the grandest moun- 
tain peaks and some of the most magnificent scenery of the state 
Estes Park is small, only 20 m long and never more than 2 m 
broad , it is in fact the valley of ihompson ( reek Its surface 
13 one of charming slopes, and by many it is accounted among 
the loveliest of Colorado valleys beven ranges lie between it 
and the plains Southern Park is similarly quiet and charming m 
character Much greater than iny of these is ban Luis Parle 
The surface is nearly as flat as a lake, and it was probably at one 
time the bed of an inland sea In the centre there is a long 
narrow lake fed by many streams It has no visible outlet, but 
is fresh The bouthern Park, which runs into New Mexico, is 
traversed by the Rio Grande del Norte and more than a dozen 
of its mountain tributaries Ihese parks are frequented b) 
great quantities of large game, and — especially the North and 
Middle — ^are famous hunting-grounds Ihey arc fertile, too, and 
as their combined area is something like 13,000 sq m tliey are 
certain to be of great importance in Colorado’s agricultural 
development 

ihe drainage system of the state is naturally very complicated 
Eleven topographical and climatic divisions are recognized bv 
the United biates Weather Bureau within its borders, including 
the several parks, the continental divide, and various river 
valleys Of the rivers, the North Platte has its sources in North 
Park, the Colorado (the Gunnison and Grand brani hes) in Middle 
Park, the Arkansas and South Platte in South Park — where 
their waters dram m opposite directions from Palmer’s Like— 
tin Rio (jrinde in ban Luis Park Three of these flow cast and 
south-east to the Missouri, Mississippi and the Gulf, but 
the waters of the Colorado system flow to the south-west mto 
the Gulf of C ihforma Among the other streams, almost count- 
less m number imong the mountains, the systems of the Dolores, 
White and \ampa, all m the west, are of primary irnportanee 
The scener) on the head-waters of the White and Bear, the upper 
tributaries of the Gunnison, and on many of the minor rivers of 
the south-west is wonderfully beautiful Ihe South Platte falls 
4830 ft m th( 139 m above Denver , the Grand 3600 ft in the 
224 m between the mouth of the Gunnison and the lorks , the 
Ciunnison 6477 ft m 200 m to its mouth (and save for 16 m 
never with a gradient of less than xo ft ) , the Arkansas 7000 ft 
m its 338 m west of the Kansas line Of the smaller streams 
the Uneompahgre falls 2700 ft in 134 m , the Las Animas 7190 
ft m 113 m , the Los Pinos 4920 ft m 75 m, the Roaring Fork 
5923 ft m 64 m , the Mancos 5000 ft in 62 m , the La Plata 
3103 ft m 43 m , the Eagle 4293 ft in 62 m , the ban Juan 3785 
m 303, the Lake Fork of the Gunnison 6047 m 59 The canyons 
formi cl m the mountains by these streams are among the glories 
of Colorado and of America Ihe grandest are the loltcc Gorge 
near the Southern boundary line, traversed by the railway 
1500 ft above the bottom , the Red Gorge and Rouge Canyon 
of the Upper Grand, and a splendid gorge 16 m long below the 
mouth of the Eagle, with walls 2000-2500 ft in height, the 
Grand Canyon of the Arkansas (8 m) above Canyon City, with 
granite walls towering 2600 ft above the boiling river at the 
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Royal Gorge , and the superb Black Canyon (15 m ) of the 
Gunnison and the Cimarron But there are scores of others 
which, though less grand, are hardly less beautiful The ex- 
quisite colour contrasts of the Cheyenne canyons near Colorado 
Springs, Boulder C anyon near the city of the same name. Red 
Cliff and isagle River Canyons near Red Cliff, Clear Creek Canyon 
near Denver — with walls at places 1000 ft in height — the 
Granite Canyon (ii m ) of the bouth Platte west of Florissant, 
and the fine gorge of the Rio de las Animas (i'>oo ft ), would be 
considered wonderful m any shite less rich in still more mar- 
vellous scenery One peculiar feature of the mountain land- 
scapes are the mines In districts like that of Cripple ( reck their 
enormous ore “dumps” dot the mountain flanks like scons 
of vast ant-hills , and m Eagle River canyon their mouths, like 
dormer windows into the gramte mountain roof, may be seen 
2000 ft above the railway 

Many parts of the railwavs among the mountains arc remark- 
able for altitude, construction or scenery ^lore than a dozen 
mountain passes he above 10,000 ft Argentine Pass (13,000 
ft ), near Gray’s Peak, is one of the highest wagon roads of the 
world , just east of bilverton is Rio Grande Pass, aJjout 12,400 
ft above sea level, and in the Elk Mountains lietween Gunnison 
and Pitkin counties is Peirl Pass (12,715 ft) Many pisses 
are tiaverstd by the railwiys, especially the splendid scenic 
route of the Denver and Rio Grande Among the higher passes 
are Hoosier Pass (10,309 ft) m the Park Range, and Hayden 
Divide (10 780) and Veta Pass (93<jo), both of these across the 
Sangre de C risto range , the crossing of the San Miguel chain 
at Lizard Head Pass (10,250) near Rico , of the Uneompahgre 
at Dallas Divide (8977) nc ir Ouray, of the Elk and Siwatch 
langes at Fremont (11,320), Tennessee (10,220), and Brcckcn- 
ndge (11,470) passes, and the Busk Tunnel, all near Leadvillc , 
and Marshall Pass (10,846) above balicla Perhaps finer thm 
these for their widc-horizoned outlooks and grand surroundings 
arc the Alpine 1 unnel under the continental divide of the Lower 
Sawatch chain, the scenery of the tortuous line along the 
southern bounilary in the Conejos and San Juan mountains, 
which are crossed at Cumbres (10,003 ft ), and the magnmeent 
scenery about Ouray and on the Silverton railway over the 
shoulder of Red Mountain (itCuning 11,235 ft ) Notable, too, 
is the road in Clear Creek ( anyon — where the railway track coils 
SIX times upon itself abov^e Geoigctown at an altitude of 
10,000 ft 

Climate — The climate of Colorado is exceptional for regularity 
and salubrity The mean annual temperature for the state is 
about 46° The mean yearly isotlxrmals crossing the state are 
ordinarily 35° to 50^ or 5s° F Their course, owing to the com- 
plex orography of the state, is necessarily extremely irregular, 
and few climatic generahz itions can l>e made It can be said, 
however, tint the south-e ist is the warmest portion of the stUc, 
lying as it does without the mountains , that the north-central 
legion IS usually coldest , that the normal yearly rainfall for the 
entire state is about 15 5 in , with grt it local variations (rarely 
above 27 in ) Winds are constant and rather high (5 to 10 m ), 
and for many persons are the most trying feature of the dim ite 
Very intense eoUl prevails of course in winter m the muuntain'>, 
and intense heat (no° F or more in the shade) is often ex- 
perienced in summer, temperatures above 90° being very 
common The locility of least annual thermometnc range is 
I ake Moraine (10,268 ft above the sea) — normally 91° P , at 
other localities the range may be as great as 140°, and for the 
whole state of course even greater (155° or slightly more) Ihe 
lowest monthly mean in 16 y( irs (1887-1903) was 17 30 Never- 
theless, the climate of Colorado is not to be judged severe, and 
that of the plains region is in manv ways ideal In the lowlands 
the snow is always slight and it disappears almost immediately, 
even in the very foothills of the mountains, as at Denver or 
Colorado Springs However hot the summer day, its night is 
always cool and dewless Between July and October there is 
little ram, day after day bringing a bright and cloudless sk\ 
Humidity is moderate (annual averages for Grand Junction, 
Pueblo, Denver and Cheyenne, Wy o , for 6 a m about 50 to 66 , 
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for 6 pm 33 to 50) , It is supposed to lye increasing with the 
increasing settlement of the country Sunshine is almost 
continuous, and splendidly intense Ihe maximum number of 
“rainy” days (with a rainfall of more than 001 in ) rarely 
approaches 100 at the most unfortunate locality , for the whole 
state the average of perfectly “ clear ’ dav s is normally abov e 
50 %, of “ partly cloudy ” above 30, of ‘ cloudy ” under 20 
of “ rainy ” still less At Denver, through 1 1 years, the actual 
sunlight was 70 % of the possible , many other points are even 
more favoured , very many enjoy on a third to a half of the days 
of the year above 90 % of possible sunshine All through the 
year the atmosphere is so dry and light that meat can be pre- 
served by the simplest process of desiiiatinn “An air more 
delicious to breathe,” wrote Bayard ^a^ lor, “ cannot anywhere 
be found , it is neithi r too sedative nor too ex( iting, but has that 
pure, sweet, flexible quality w hich seems to support all one s 
happiest and healthiest moods ’ Tor asthmatic and con- 
sumptiie troubles its restorative influence is indisputable 
Along with New Mexico and \rizond, Colorado has become 
more and more a sanitarium for the other jiortions of the L mon 
Among the secondary hygienic adv intagcs are the numerous 
mineral wells 

J^lora and Fauna — The life zones of C olorado ire simple in 
arrangement Ihe boreal embraces the highest mountain 
altitudes , the transition belts it on both sides of the con- 
tinental divide , the upper Sonoran takes in alxiut the eastern 
half of the pi iins ngion cast of the mcmntains, and is represented 
further by two sm ill valk\ pcmtritions from Ut ih lin'ber is 
confined almost wholly to the high mountain sides, the mountain 
valleys and the parks being for the most part bare Nowhere 
IS the timber large or dense The timber line on the mountains 
is at about 10,000 ft , and the snow line at alxait 11,000 It is 
supposed that the forests were much richer before the settlement 
of the state, which was followed by reckless consumption and 
w'astc, and the more terrible ra\ages of fire In 1872-1876 the 
wooded area was estimated at 32 ‘k, of the state’s area It is 
certainly much less now The principal trees, after the yellow 
and lodgepole pines, are the rcd-lir, so-called hemlock and cedar, 
the Engelmann spruce, the cottonwood and the asj^ien {Popului, 
trcmulotdes) In 1899 P'cderal forest reseiwes had been created 
aggregating 4839 sq m m extent, and bv 1009 this had been 
inireased to 24 520 sq m The reserves cover altitudes of 7000 
to 14,000 ft ihe rainfall is ample for their needs but no other 
reserves in the country showed in igoo such waste bv fire and 
pillage Ihe minor flora of the country is txceedinglv nch 
In the plains the abundance of flowers, from spring to autumn, 
IS amazing 

Large game is still very abundant west of the continental 
dnidt The great parks are a favourite range cand shelter 
Deer and elk frequent especially the mountains of the north 
west, m Routt and Rio Blanco counties adjoining the reserva- 
tions of the Uneompahgre (White River Lte) and Lmtah- 
Ute Indians — ^from whose depredations, owing to the negligence 
of Federal oflk lals, the game of the state has suffered enormous 
losses The bison have hern exterminated Considerable Ixinds 
of antelope live in the pirks and even descend to the cistern 
plains, and the mule-deer, the most common of large game, is 
abundant all through the mountains of the west Gnzzlv or 
silver-tip, browTi and blick heirs are ilso abundant m the s^mie 
region Rarest of ill is the magnificent mount un sheep Cian-e 
is protected ztalouslv , if not successfully , bv tlie state md it was 
ofliciilh estimated in 1S98 that there were thin prolvably 70C0 
elk, as manv mountain sheep, 25 000 antelope and 100,000 deer 
Within Its borders (by far the greatest part m Routt and Rio 
Blanco counties) hish are not naturallv very abundant, but 
the mountain brooks are the finest home for trout, and these 
as well as bass, lat-fish and some other varieties have been 
used to stock the streams 

Soil — ^Thc soils of the lowlands are prev aflmg s ind\ loams, 
with a covering of nch mould 1 he acreage of improv cd lands 
in 1900 was returned by the federal census as 2,273 968, three 
times as much being unimproved , the land improv ed constituted 
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3 4 % of the state s area The lands available for agriculture 
are the lowlands and the mountain parks and valleys 
Speaking generally, irrigation is essential to successful culti- 
vation, but wherever irrigation is practicable the soil proves 
richly productive Irrigation ditches having been exempted 
from taxation in 1872, (xtensive systems of canals were soon 
developed, especially after 1880 I he Constitution of Colorado 
declares the waters of its streams the property of the state, 
and a great body of irrigation law and practu e has grown up 
about this provision The riparian doctrine does not obtain m 
Colorado In no ]jart of the semi-arid region of the country ire 
the irrigation prolileins so diverse and dithcult In 1903 theie 
wore, according to the governor, 10 canals more than 50 m in 
length, 51 longer than 20 m , and hundreds of reservoirs In 
1899 there were 7374 m of mam ditches Ihe average annual 
cost of water per acre was then estimated at about 70 cents 
The acres under ditch m 1902 were greater (1,754,7^1) than m 
any other state , and the construction cost of the sjsUm was 
then $14769561 (an increase of 256% from 1899 to 1902) 
Ihere aie irrigated lands in every county I heir area increased 
89% in 1899-1902, ind 809% from 1890 to 1900, m the 
latter yen they constituted 70 9 %of the improicd farm-land 
of the state, as against 48 8 in 1890 Ihc land added to the 
irrigated area m the decade was in 1890 largely worthless public 
domain , its value m 1900 was about $29,000,000 As a result 
of irrigation the Platte is often dry m eastern Colorado in the 
summer, and the \rkansis shrinks so below Pueblo that little 
water reaches Kansas Ihe water is almost whollv taken from 
the rivers, hut underflow is ilso utilized, especially in San Luis 
Park The South PI itte is much the most important irrigating 
stream Its valley included 660 495 acres of irrigated land m 
1902, no other valkv h iving half so great in area 1 he diversion 
of the waters of the Arkans is led to the bringing of a suit against 
Colorado by K ms is in the United States Supreme Court m 1902, 
on the ground that such diversion seriously and illegally lessened 
the waters of the Ark ansas m Kansas In 1907 the Supreme 
Court of the United States declared that Colorado had diverted 
waters of the Arkansas, but since it had not been shown that 
Kansas had sufTcred, the case was dismissed, without prejudice 
to Kans is, should it be injured m future by diversion of water 
from the river The exhaustion, or alleged exhaustion, by 
irrigation m Colorado of the w iters of the Rio (Irande has raised 
international questions of much interest between Mexico and 
the United States, which were settled m 1907 by a convention 
pledging the United States to deliver 60,000 acre-feet of water 
annually m the bed of the Rio Grande at the Aeequia Madre, just 
above juarez, m ease of drought this supjdv being diminished 
proportionately to the diminution in the United States \s a 
part of the plans of the national government for reclamation of 
land in the and states, imposing schemes hive been fcjrmulated 
for sueh work in Colorado, including a great reservoir on the 
Gunnison One of the greatest undertakings of the national 
rec I imation service is the eonstruction of 77 m of canal and of 
a six-mile tunnel, beneath a mounGim, between the canyon of 
the (junnison and the valley of the Uncompahgrc, designed to 
make prodne tiv c some 140,000 acres m the latter valley 

\part from mere watering, cultivation is m no way intensive 
One of the finest farming regions is the lowland valley of the 
Arkansas It is a broad, level plain, almost untimbered, given 
over to alfalfa, grains, vegetables and fruits Sugar-lieet culture 
has been found to be exceptionally remunerative m this valley 
as well as in those of the South Platte and Grand rivers The 
growth of this interest has been since 1899 a marked feature m 
the agricultural development of the state , and in 1905, 1906 
and 1907 the state product of beets and of sugar was far greater 
than that of anv other state , m 1Q07, 1,524,303 tons of beets 
were worked — more than two-fifths of the total for the United 
States 1 here are various large sugar factories (in 1903, 9, and 
in 1907, 16), mainly m the north , also at Grand Junction and m 
the Arkansas valley The total value of all farm property in- 
creased between 1880 and 1900 from $42,000,000 to $161,045,101, 
and 45 9 % from 1890 to 1900 In the latter year $49,954,311 


of this was in live-stock (increase 1890-1900, 12 1 i %), the 
remaining value in land with improvements and machmeiy 
Ihe total value of farm products m 1899 was $33,048,576 , of 
this sum 97 % was almost equally divided between crop products 
and animal products, the forests contributing the remainder 
Of the various elements in the value ot all farm produce as shown 
by the federal census of 1900, live-stock, hay and grains, and 
dairying represented 87 2 % Ihe value of cereals ($4,700,271) 
— of which wheat and oats represent four-fifths — is much 
exceeded b> that of hav and forage ($8,159,279 m 1899) Wheat 
culture increased greatly from 1890 to 1900 Idour made from 
Colorado wheat ranks very high m the market As a cereal- 
producing state C olorado is, however, relatively unimportant , 
nor m value of product is its hav and forage crop notable, except 
that of alfalfa, which greatly surpasses that of any other state 
In 1906 the state produced 3,157,136 bushels of Indian corn, 
valued at $1 578,568, 8,266,538 bushels of wheat, valued at 
%>37 Ij25o, 5,962,394 bushels of oats, valued at $2,683,077 , 
750,771 bushels of barley, valued at $410,276 , 43 580 bushels 
of rve, valued at $24,405 , and i,5ei6,542 tons of hay, valued at 
$15,167,149 Ihe value of vegetable products, of fruits, and 
dairy products was, relatively, equally small (onlv $7346,415 
m 1899) Natural fruits are rare and practically worthless 
Apples, peaches, plums, apricots, pears, chcnies and melons 
have been mtroeluced Ihe best fruit sections are the Arkansas 
valley, and m the western and south-westcin parts of the state 
Melons are to some extent cxpeirted, and jieachcs also , the 
musk-melons of the Arkansas valley (Rocky hord Canteloups) 
being m demand all over the United Stales The fruit industry 
dates practically from 1890 The dairy industiy is ripidly 
increasing In the holdings of neat cattle (1,453,971) and 
sheep (2,045,577) it ranked m 1900 respective!)' seventeenth and 
tenth among the states of the Union , m 1907, ae cording to the 
1 earbook of the Dejiartmcnt of Agriculture, there were in the 
state 1,561,712 neat cattle and 1,677,561 sheep Stock-raising 
has always been important The parks and mountain valleys are 
largely given over to r.inges The native grasses are espceiallv 
adapted for fodder The grama, buffalo and bunch varieties 
cure on the stem, and furnish throughout the winter an excellent 
ranging food These native grasses, even the thin bunch varieties 
of dry hills, are surprisingly nutritious, comparing very favour- 
ably with cultivated grasses I arge areas temporarily devoted 
to cultivation with poor success and liter allowed to revert to 
ranges, have become prosjierous and even noted as stock countrv 
I his IS true of the sandhill region of e astern ( olorado 1 he grass 
flora of the lowlands is not so rich in variety nor so abundant 
m quality as that of high altitudes Before the plains were 
fenced large herds drifted to the south m the winter, but now 
sufficient hay and alfalfa arc cut to feed the cattle during the 
storms, which at longest are brief An aetount of Colorado 
agriculture would not be complete without mentioning the 
depredations of the grasshopper, which are at times extra- 
ordinarily destructive, as also of the “ (olorado Beetle ” (Dory- 
phora decemhneata), or common potato-bug, which has extended 
its fatal activities eastward throughout the prairie states 
MtmraU — Colorado is pre-eminently a mineral region, and 
to this fact It owes its colonization It possesses unlimited 
supplies, as yet not greatly exploited, of fine building stones, 
some oil and asphalt, and related bituminous products, a few 
precious and sc mi - precious stones (especially tourmalines, 
bervls and aquamarines found near Canvon near the Royal 
(jorge of the Arkansas river), rare opalized and jasperizcd 
wood (m the eastern part of the FI Paso county), considerable 
wealth of lead and copper, enormous fields of bituminous coal, 
and enormous wealth of the precious metals In the exploitation 
of the last there have been three periods that before the dis- 
covery of the lead-carbonate silver ores of Leadville m 1879, m 
which period gold-mmmg was predominant , the succeeding years 
until 1894, m which silver-mining was predominant , and the 
period since 1894, m which gold has attained an overwhelming 
pnmacy The two metals are found in more than 50 counties, 
San Miguel, Gilpin, Boulder, Clear Creek, Lake El Paso and 
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Teller being the leading prodiuers Ihe Cripple Creek field m 
ihe last-named county is one of the most wonderful mining 
districts, past or present, of America Lcadville, in Lake countv, 
IS another The district about bilvcrton (product 1870-1900 
about $311,000,000, principally silver and lead, and mo-.tlv after 
1881) htis also hacl a remarkable development, and ( rcede, in 
the years of its biief prosperity, wes a phenomenal silver-field 
From i8‘;8 up to and including 1904 the state produced, accord- 
ing to the State Bureau of Mines (whose statistics have since 
about 1890 been brought into practical agreement with those 
of the national government) a value of no less than $889,203,323 
m gold, silver, lead, copper and zinc at market prices 
((f the value of silvei be taken at coinage value this total 
becomes vastly greater ) The yield of gold was $3S'?,9i3 695 — 
$229,236,997 from 1895 to 1904 , of silver §386,455,463 — 
$1115,698,366 from 1889 to 1893, of lead, $120,742,674 — its 
importance beginning in 1879, of copper, $17,879,446— 
$8,441,783 from 1898 to 1904, and of /im, $10,212,045 — all 
this from 1902 to 1904 Sihcr-mming ceased to be highly 
remunerative beginning with the dosing of the India mints and 
repeal of the Sherman Law in 1895 > ‘>”'>ce 1900 the yield has 
shown an extraordinary decrease— m 1905 it w'as $6,945,581, 
and in 1907 $7,111,652 — and it is said that as i result of the 
gre it fall in the mirkct value of the metal the mines can now 
be operated onlv under the most favourable conditions ind bv 
i \c rcise of extreme economv In Lake countv , for exampU , 
vciv much of the argentiferous ore th it is too low for remunera- 
tive extraction (limit 1905 about $12 00 per ton) is used for 
fluxes ^ The copper output was of slight importance until 1889 
— $1,457,749 lit 1905, and $1544,918 in 1907, and that of 
7mc was ml until 1902, when discoveries made it possible to 
rework for this metal enormous dumps of waste materid about 
the mines, and m 1906 the /me output was valued at $5 304,884 
lead products declined with silver, but a 1 irgc output of low 
ores has continued at Lcidvillc, and in 1905 the product was 
valued at $5,111,570, and m 1906 at $5,933,829 I p to 1895 
the gold output was below ten million ciollars yearlv from 
189 S to 1904 It ran from 216 to 28 7 millions In 1897 the 
product first exceeded that of Cahfornii In T907 the value 
was $20,826,194 Silver values ran, m the years 1880-1902, from 
11 3 to 25 I million dollais , and the quantities in the same wars 
from II 6 to 26 3 million ounces In 1907 it was ii 229 776 07 , 
valued at $7,411,652 Regarding again the total combined 
product of the above five metals, its growth is shown by these 
figures for its value m the successive periods indicited 1858- 
1879, $77,380,140, 1879-1888, $220,815,709 , 1S89-1898, 

$322,878,362 , 1899-1904, $268,229,112 From 1900 to 1903 
Coloracio produced almost exactly a third of the total gold and 
silver (market value) product of the entire country 

In addition, iron ores (almost all brown hematite) occur 
abundantlv, and all material for making steel of exedUnt 
quahtv But verv little iron is mined, m 1907 onlv 11,714 long 
tons, valued at $21 085 Of much more importance are the 
manganiferous and the silver manganiferous ores, which arc 
much the richest of the country I heir product trebled from 
18S9 to 1903 , and m 1907 the output of manganiferous ores 
amounted to 99,711 tons, valued at $251,207 A small amount 
is used for spiegeleisen, and the rest as a flux 

The stratified rocks of the Great Plains, the Parks, and the 
Plateaus contain enormous quantities of coal The coal-heanng 
locks are confined to the Upper C rctaceous, and almost whollv 
to the Laramie formation Ihe mam areas are on the two 
flinks of the Rockies, with two smaller fields m the Paiks The 
east group includes the fields of Canvon Citv (whose product is 
the ideal domestic coal of the western states) Raton and the 
South Platte , the Park group includes the Cones field and the 
Middle Park , the west group includes the \ impa, l^kila 
and Grand River fields — the last prospectively (not \et actually) 
the most valuable of all as to area and quality About three- 

I The market value of siUer \aiicd in the ycais 1870-1885 from 
$1 32 to 81 095 an ounce , 1886 1893, $0 995 to $0 782 , 1894- 
1904 80 630 to $0 572Z 
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fifths of all the < oal produced m the state < omes from Las Vmmas 
and Huerfano counties In 1901 afiout a third ird in 1907 ncarU 
two-fifths of the state’s output came from J^is imas counlv 
The Colorado fields are superior to those of all tlie other Rejcky 
Mountain states m area, and m quality of product in 1907 
C olorado ranked seventh among the i oil-prodiu ing states of the 
Union, yielding io,7<)o,236 sliort Urns (2 2 "q of the total foi lh( 
Lnited States) Ihe total includes everv vane tv from typical 
lignite to typical anthraeite Ihe aggregate area of beds is 
estimated by the United States (uologual Survtv at 18,100 
sq m (seventh m rank of the states of the C nion) and the ac- 
cessible ceia), on other authority, at 33897,800,000 tons Ihe 
mdustrv began m 1864, in which year 500 tons were produeed 
Ihe product first exetcdcd one milliem tons m 1882, two in i<S8S, 
three in 1890, four in i8ej3^ five m iqoo I rom 1897 to i<y02 
the yield almost doubled, iveraging 5 267 783 tons (lignite semi- 
bituminous, bituminous, and a steady aveiigc pioduction of 
60 03S tons of antlir u ite ) \hout onc-fifth of the total prodi ct 
is maele into coke, the output of whuh me leased from 245,746 
tons m 1890 to 1,421,579 tons (including a slight amount from 
Utah) m 1907 , m 1907 the coke manufactured in ( olorado 
(and Utih) was valued at 4 747 4 -,6 Coloiado holds the san'e 
supremacy for coal and eeike west of the Mississippi that Penn- 
svlvania holds for the eountrv as a whole Ihe true bituminous 
coal piodueed, which m 1897 was only equal to that of the 
lignitic and semi bituminous varieties (i 75 million tons) had 
come bv 1902 to constitute thice-fourths (5 46 milliem tons) 
of the entire coal output Much of the bituminous coil especi- 
allv that of the C invon Citv field, is so hard and (lean s to be 
little less desiialile than anthracite it is the favoured eoal for 
domestic uses m all the sunounding states 

Petroleum occurs in Fremont inei Pouldi r counties Theie 
have been very few flowing welK Ihc piodurt mereased from 
76,295 bairels in 1887 to above 800,000 in the early nineties. 
It fell thereafter, avenging about 493269 barrels from 1899 
to 1903, in 1905 the vield was ^76,238 barrels and in 1907, 
331,851 barrels In 1005 the state ranked eleventh in 1907 
twelftli, in production of peli oleum It is mostlv 11 fined at 
Idorcnce, tiie centre of the older field Ihe Boukkr distnet 
dev'clopcd vciv rapidly after 1902 , its product is a high grade 
illuminant with parafiin base \sphdt oerurs m the high north 
rim of Middle Park (r 10 000 ft ) Tungsten is found m wolf- 
ramite in Boulder county In 1903 about 37 000 men vveie 
employed m the mines of (olorado labour troubles have 
been notable m state history since 1890 

Mineral springs have alriadv been mentioned They arc 
numerous and occur in various parts of the state The most 
important arc at Buena \ ista, Ouiay, \\ agon Wheel Cap, 
Poneha or Poncho Springs (90°-i85° h ), Canyon City, Manitou, 
Idiho Springs and (denwood Springs (i20°-i40° F, highle 
miner ilized) The last three placeN ill beautifully situated— 
the first at the base of Pike s Peak the second in the Clear Creek 
Canyon and the third at the june tion of the Roaring Fork with 
the Cirand river — have in especially high repute In 1904 it v\as 
competently estimated that the mineral vield and agricultural 
vielel of the slate weie almost equal — somewhat alove 
$47,000,000 each - 

In 1900 only 4 6 ^f the population were engaged in manu- 
factures They are mainly dependent on the mining mdustrv 
There are manv^ large smelters and reduction pi ints in the st ate, 
most of them at Denver, leadville, Durango and Pueblo, at 
the latter place there are also blast-furnaces a steel plant and 
rolling mills Use is made of the most improved methods of 
treating the ore The cymnide piocess, introduced about 1890, 
IS now one of the most important factors m the iitih/’ation of 
low-grade and refractory gold and silver ores The improved 
dioxide cvanidc process was adopted about 1895 The iron 
and steel product — mainly at Pueblo — is of great importance, 
though relatively small as compared with that of some other 
states Nevertheless, the very high rank in coal and iron 

* The mineral vielel for 1907 aeconiing to The Muietal Resources 
of the United States, 1907 amounted to $71 105 128 
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interests, of the state among the states west of the Mississippi, 
the presence of excellent nianganiferous ores, a central position 
for distribution, and much the best railway system of any moun- 
tain state, mdicate that Colorado will almost certainly eventu- 
ally entirely or at least largely control the trans-Mississippi 
market in iron and steel The Fe*deral census of 1900 credited 
the manufacturing establishments of the state with a capital 
of $62,825,472 and a product of $102,830,137 (mcrease 1890- 
1900, 142 I %), of which output the gold, silver, lead and 
copper smelted amounted to $44,625,305 Of the other pro- 
ducts, iron and steel ($6,108,295), flouring and grist-mill 
products ($4,528,062), foundry and machine-shop products 
$3,986,985), steam railway repair and construction work 
$3,141,602), printing and publishing, wholesale slaughtering 
and meat packing, malt liquors, lumber and timber, and coke 
were the most important The production of beet sugar is 
relatively important, as more of it was produced in Colorado in 
1905 than in any other state , in 1906 334,386,000 lb (out of 
a grand total for the United States of 967,224,000 lb) were 
manufactured here , the value of the product m 1905 was 
$7,198,982, being 29 2 % of the value cf all tlie beet sugar 
produced in the United States m that year ^ 

Railways — On tlie 1st of January icpS there were 5350 67 m 
of railway m operation The Denver Pacific, built from Cheyenne, 
Wyoming, reached Denver in June 1870, and the Kansas Pacific, 
from Kansas City, m August of the same year Then followed 
the building of the Denver & Rio Grande (1871), to which the 
earlier development of the state is largely due I he great Santa 
(1873), Burlington (i8<S2), Missouri Pacific (1887) and Rock 
Island (i888) systems reiehed Pueblo, Denver and Colorado 
Springs suect ssivtly from the east In 1888 the Colorado MidLnd 
started from Colorado Springs westward, up the Ute Pass, 
through the South Park to Leadville, and thence over the con- 
tmenLil divide to Aspen and Glenwood Springs 1 he Colorado lx. 
Southern, a consolidation of roads connecting Colorado with ihe 
south, h\s <iJso become an important system 

Population — The popul ction of the state in 1870 was 39,864 , 
in 1880, 104 327-, i8t)o 413,249, in 1900, 339,700, and 
m 1910, 799,024 Of the last totil, males constituted 54 7 %, 
native horn 831 % The 10,654 persons of eolourecl race 
included T i ,7 Indians and 647 Chinese and Japanese, the rest 
being negroes Of 185,708 males twent>-one or more years 
of age 7689 (4 I %) were illiterate (unable to write), including 
a fourth of tliu Asiatics, a sixth of the Indians, one-nineteenth 
of the negroes, one in twenty-four of the foreign born, and one 
m 147 4 of the luUve bom Of 165 incorporated cities, towns 
and villages, 27 hid a population exceeding 2000, and 7 a 
popul ition of above 5000 The latter were Denver (133,859), 
Pueblo (28,137), Colorado Springs (21,085), Leadville (12,455), 
Cripple Creek (10,147), Poulder (6150) and rnnidad (5345) 
Creede, county-s-at of Mineial county, was a phenomenal silver 
camp from its discovery m 1891 until 1893 , m 1892 it numbered 
alreiclv 7000 inhabit nils, but the rapid depreciation of silver 
soon thereafter caused most of its mines to be closed, and in 1900 
the population was only 938 Grand Junction (pop in 1900, 
3503) (Itnves import ince from its rulw'ay connexions, and from 
the elistrib'ition of the fruit and other products of the irrigated 
vallcv of the (jrand river Roman Catholics are in the majority 
among church adherents, and Methodists and Presbyterians most 

' The special t-tn^us of m inufacturt s of 1905 was tonoernt-U only 
with the manufacturing establishments of the state conducted under 
the so called factory system The capital invested m such establish 
mentswas $10766^ <;oo and the product w is \ alned at $100 143 900 
The corresponding hgurus lor 1900 reduced to the same standard 
for purposes of companson were $58172865 and $89007879 
Ihus durinj; tlie five veais the capital mvested m f ictories increased 
85 I %, and the f ictory product 12 4 % The increase m product 
would undoubtedlv hive been much greater but for the labour 
disturb mees (described later in the article) which occurred during 
this interval Of the tot il preiduet m 1905 more than four-lifths 
were representcel by the smelting of lead copper and zinc oies 
the manufacture of iron and steel the production of coke and the 
refining of petroleum The value of the flour and gnst-mill product 
was $5 783 421 

® Ce nsus figures before 1890 do not include Indians on reserv ations 


numerous of the Protestant denominations The South Ute 
Indian Reservation in the south of the state is the home of the 
Moache, Capote and Wimmuche Utes, of Shoshontan stock 

Administration — The first and only state constitution was 
adopted m 1876 It requires a separate popular vote on any 
amendment — though as many as six may be (since 1900) voted 
on at one election Amendments have been ratlier freely 
adopted The General Assemblies are biennial, sessions limited 
to 90 days (45 before 1884) , state and county elections are held 
at the same time (since 1902) A declared intention to become 
a United States citizen ciased in 1902 to be sufficient qualifica- 
tion for voters, full citizenship (with residence qualifications) 
being made requisite An act of 1909 provides that election 
campaign expenses shall be borne “ onlv by the state and by 
the candidates,” and authorized appropriations for this purpose 
Pull woman suffrage was adopted in 1893 (by a majority of 
about 6000 votes) Women have served in the legislature and 
in many minor offices, they are not eligible as jurors Ihc 
governor may veto any separate item in an appropriation 
bill 1 he state treasurer and auditor may not hold office during 
two consecutive terms Convicts are deprived of the privilege 
of citizenship only during imprisonment County gov eminent is 
of the commissioner type Ihere is a State Voters Le.aguc 
similar to that of Illinois 

In 1907 the total bonded debt of the state was $393,500 , the 
General Assembly in 1906 authorized the issue of $900,000 worth 
of bonds to fund outstanding military certificates of indebtedness 
incurred in suppressing iiosurrections at Cripple treek and 
elsewhere m 1903-1904 The (juestion of issuing bonds for all 
outstanding w irrints was dceidcd to be voted on by the people 
in November 1908 Taxation has been very erratic Prom 
1877 to 1893 the total assessment rose steadily from $3,453,946 
to $238,722,417 , It then fell at least pirtly owing to the de- 
preciation m and uncertain values of mining property, and from 
1894 to 1900 fluctuated between 192 2 and 216 8 million dollars , 
in 1901 It was raised to $465,874,288, and fluctuated in the 
years following , the catimated total assessment for 1907 was 
$365,000,000 

Of charitable and reformatory institutions a soldiers’ and 
sailors’ home (1889) is maintained at Monte Vista, a school for 
the deaf and blind (1874) at Colorado Springs, an insane asylum 
1879) at Pueblo, a home for dependent and neglected children 
1895) at Denver, an industrial school for giils (1887) near 
Morriaon, and for boys (i88i) at Golden, a reformatory (1889) 
at Buena Vista, and a penitentiary (1868) at Canyon ( ily 
Denver was one of the earliest cities in the country to institute 
special courts for juvt nile offenders , a reform that is widening 
in influence and promise The parole system is in force in thi. 
state reformatory , and m the industrial school at Golden (for 
youthful offcndcis) no kcks, bars or cells arc used, the theoiv 
bting to tie at the inmates as “students” Ihe state has a 
parole law and an indctermmate-scntence law for convicts 

Ihe public school system of Colorado dates from 1861, when 
a school law was passed by the Territorial legislation , tins law 
was superseded by that of 1876, which with subsequent amend- 
ments is still in force In expenditure for the public schools 
per capita of total population from 1890 to 1903 Colorado was 
one of i small group of leading states In 1906 there were 
187,836 persons of school age (from 6 to 21) in the state, and of 
these 144,007 were enrolled m the schools , the annual cost of 
education was $ \ 34 per pupil In 1902-1903, 92 5 % of persons 
from 5 to 18 years of age were enrolled m the schools The 
institutions of the state are the University of Colorado, at 
Boulder, opened 1877 , the School of Mines, at Golden (1873) > 
the Agricultural College, at Fort Collins (1870) , the Normal 
School (i8qi) at Greeley , and the above-mentioned industrial 
schools All are supported by special taxes and appropriations — 
the Agricultural College receiving also the usu^ aid from the 
federal government Experiment stations m connexion with the 
college are maintained at different points Colorado College 
(1874) at Colorado Springs, Christian but not denominational, 
and the University of Denver, Methodist, are on independent 
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foundations Ihe United States maintains an Indian School at 
Grand Junction 

Utstory — According as one regards the Louisiana purchase 
as including or not including Texas to the Rio (irande (in the 
tcrritoricd meaning of the stite of Texas of 1845), one rn ly say 
that all of Colorado east of the meridian of the head of the Rio 
(jrande, or only that north of the Arkansas and east of the 
meridian of its head, passed to the United States in 1803 At 
all c\(.nts the comer between the Rio Grande and the Arkansas 
was Spanish from 1819 to 1845, when it became Amencin 
ternlorv as a part of the state of Texas , and m 1850, bv a 
boundaiy arrangement between that state and the fedcril 
government, was incorporrted in the public domiin The 
territory west of the divide was included in the Mcxk \n cession 
of 1848 Within Colorado there aic pueblos and ca\e dwellings 
commemorative of the Indian period and culture of the south- 
west Coronado mav hive entered ( olorado m 1340, there 
are also meagre rccfirds of indisputable Spanish explorations 
in the south in the lattei hilf of the 18th century (friars Escil- 
lante and Uominguer in 1776) In 1806 Zehulon M Pike, 
mapping the Arkansrs and Red rivers of the Louisiana lernlory 
for the goeernment of the Unittd States, followed the Ark^insas 
into Color ido, ineidentall) discovering the famous peak that 
hcais his name In 1819 Major S II I ong explored the vallcvo 
of the South Platte and Arkinsas, pronouncing them unin- 
habited ind uncultivahlc (as he also did the valley of the Mi - 
souri, whence the ich i of the “ Cncat AmeriCtin Desert”) His 
work also is commemorated by a famous summit of the Rockies 
Ihere is nothing more of importance in Color ido mnals until 
183S From 1804 to 1834 the whole or pirts of Colorado were 
included, nominally, uncle r some half-dozen teriitories eirvcd 
successively out of the Inns Mississippi country hut not one of 
these had anv practical signihcarv e for an uninhabited hnd In 
T828 (to 1832) a fortified trading po t w \s cstahhshcd near L\ 
Junta in the Arkansas vallev on th' Sinta Fe ti ul in 1833-1836 
several pinnate forts v\cre erected on the Platte m 1841 the 
first oveiUnd cmigrxnls to the Puific coast crcjs^cd tlie state, 
and m 1846- 1 84 7 the Mormons settled tcmponnlv \t the old 
Mexican town of Pueblo John ( Licmont had explored the 
region in 1842 1843 (and unofficully in liter vears for lailwiv 
routes), and give jiistcr reports of the country to the world than 
his predecessors ( omm^ree vv is tributary^ in these years to the 
(New) Mexic an town of Taos 

( oloraclo was practically an unknown country when in 1838 
gold was discovered in the phms, on the triliut incs of the South 
Platte, near Denver In 1839 various disc ov cues were made 
in the mountains I he histoiv of Denver goes back to this time 
Jultsburg, m the extreme north-eist corner, at the intersection 
of the Platte vallev and the ovcihnd wagon route, became 
transiciitlv import int during tlie rush of scttlcis that followed 
Emigration from the Last was stimulated bv the panic and hard 
times following 1837 During tS6o, 1861 and 1862 there was 
a continuous stream of iminigi ation Denver (under its present 
name), bluk Hawk, Golden, Central Citv, Mount Vernon and 
Nevada Cilv were all founded in 1839 , breckcnridgc, Empire, 
Gold Hill, Georgetown and Mill ( itv date from i860 and 1861 
The political development of the next few years was very com- 
plicated “Arapahoe Countv,” including all Colorado was 
organized as a part of "Kansas Itmtorv in 1838 , but a delegate 
was also sent to Congress to work for the admission of an inde- 
pendent territory (called “ Jefferson ”) At the same time, 
early m i860, a movement for statehood was inaugurated, a 
constitution being framed and submitted to the people, who 
rejected it, adopting 1 itcr m the y car a constitution of terri- 
torial government Accordingly the Terntorv of Jefferson arose, 
assuming to rule over six ck’grccs of latitude (37°-43°) and eight 
of longitude (io2°-iio°) Then there w is the Kansas territorial 
government also, and under this i full county organization was 
maintained Finally, peoples’ court, acting wholly without 
reference to Kansas and with no more than suited them (some 
districts refusing taxes) to the local “ provisional ” legislature, 
secured justice in the mining country The provisional Icgib- 


latiire of the Territory of Jefferson maint uned a wholly illeg d 
but ratlKr creditabk existence somewhat preeairiously and 
incffcctivclv until 1861 Its acts, owing to the mditfcrenec of 
the settlers, luwl slight importance borne, such ab the first 
charter of Denver, were later re cn,i( Ud und( r the kgal Umtorial 
govarnment organized bv the 1 nitcd States in Lehruarv 1S61 
Colorado City was the first tapilal l)ul w is soon replaeed bv 
Golden, vvhicla was the capital from 18O2 until 1868, when Denvci 
was made the seat of government (in iSSr perman' ntlv , bv vot( 
of the people) In 1862 some Icxas foiccs wire ckftatcd by 
(olorado forees in an attempt to oeeupv th( terntorv for the 
Conftekraiv From i8()j to 1870 there was troi bl with the 
(heyenne and Arapahoe Indians V sanguinarv attack on an 
Indian camp m Kiowa counti in 1864 is known as the Sand 
Creek Masbicrc In 1867 the Ri publican party had prepared 
for the admission of C olorado is i state, but the enabling act w is 
vttoed bv President Johnson, and statehood was not gamed 
until 1876 rinalh, under a congressional en ihling ait of the 
3rd of Mania 1S75, a (onstitution was fi anted bv a (onvantion 
at Denvei (20th of Decemlter 1873 to T4th of March 187G) and 
adopted hv the paople on the ist of JuK 1S76 The admission 
of (^olorado to the Union was thereupon ptoehimtd on the ist 
of August 1876 

I'rom this tune on the history of the stati was long largely 
that of her great mining, camps After 1890 industrial con- 
ditions were confused and timporarilv set gnatlv backward 
In strikes and lockouts in the mines, paitieulaily m 1893 Hy6- 
i8<a7 190^-1904, stveral times threatening ci il war and 

ncoLSNit ating the establishment of martial law (Juesiions of 
railw i\s, of frane fuses, union scales and the recognition of the 
uniein in cuntraeU, (juestions of sheep anei cattle mleicsts, 
politics, CIVIC, kgal and industrial questions all entered into 
the eeononic troubles of these vears Ihe Colorado ‘ lahoui 
wars wcK among the must important struggles b< tween labour 
and capiL 1, and afforded piolnl Iv the mi.st sensatieuial episodes 
in the stoiv of all labour troubles in the Lmted Slates in these 
years A state beaard of arlitrition was created in 1896, but 
Its usefulness v\ is impaired b\ in ujiinion of the state iltority- 
gtneral (in 1901) that it could not enforce subpoena^, eompel 
testimony or enforce decisions A law establishing an eight- 
hour dav for unckrgiound miners and smelter cmplovccs (1899) 
was unanimouslv voided In the state supreme couit, hutin 1902 
the people amended the t onstitution and ordered the gcnei d 
asbcndilv to it enact the 1 iw for 1 ilioure is in mines smelters 'nd 
dangerous emplovments lollowmg the repeal of the Sherman 
Law and other ae ts and tendencies unf iv our able to silv er coinage 
in 1893 and theieifler, the siha question became the diamimnt 
Issue in politics resulting m the sue cess of the Peipuhst-Demo- 
e Title fusion party m three successive ele etions and perminentlv 
and egre itlv iltenng prior party oigamzations 

riic governors of Coloi ido have been as follows — 

Tii.itoii ^l 

\\ Gilism l^eu i L M Mr( 00k iSo() 

I Evans i8e,2 ^ H Elbert 187a 

\ e'limmm iSCiy ' E M Met ool 1874 

A C Hunt 1SO7 ! J I Eoiitt i^7s 

S '( 

I L Kuutt Repubhe Ul ib'() 

I y\ rukiii 1S7 1 

I H (iiant Dtinotrit iSsi 

Ji H Eaton Ktjnibbt m iSS^ 

\ Velims ntmocut 1SS7 

I \ CoojKi KL3rubhL.ui iSgo 

J L Routt 1801 

I) H Waitr roinili''l i8u^ 

A W M Intue Rtpublitan i8<)s 

\ Adams Dun Po3)uli t 1807 

C S I horn is ,, iSgc) 

f D Ormm looi 

I H I’eibodj’^ Reynibln. in loul 

A Vdams DtmcKt it i')05’ 

Jesse F M Don lid Rtjnil In in 190S ' 

Ilmrv \ Bnthtel if>o7 

John H bhihotl Democrat 1009 

* \danis w IS m 1113,111 ite el on tin 10th of Juiuue hivine; Iwtn 
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AuTnoRiriLs For (opof^Kipfn and gitutal description lli\dcn 
and issistanth reports on C(j/ FS Department ol the Intciioi, 
Ccnlogicd and Geogiaphie d Siu\i\ of the Territories (13 voK 
1807-1878) various reports espmdly annu d rcjxirt for 1874, 
Captain J C Fremont Report of the Exploring Expedition to the 
Rocky Mountains in j jiublisln d i S 15 as Congrcssion d docume nt 

28th ( ongn s ^nd Session House Exteutue Dex-ument >»o 1O6 

and vinous otlur eelitions Olliei cirl\ exploiin, upoits are 
The Expediti ms of Zchulon Monti omen Pit c 1 hiongh I outsiana 
Teintorx and in Wcw Spam m the I ears /So >-6-7 edited bv E Cones 
(tvols New \oik l8y5) , hcount of an I \ pedition from Pittsburgh 
to the Kockx Mountains iSrg- ‘o under the Command of Major i> II 
I mg compiled h\ I d inn James (3 vols London 2 \ols 
Fhihdelphii 182 Captain H Stansbnrv ] xploration of the 
\ alley of the Cuat Sail lake (2 vols Philaele Iphia 1852 also as 
Senite Executive Document No 3 32nd ( ongrtss Special Session) , 
Frincis Pailinui The California and Oii^on 1 mil (New \oik 
jSj() leviseel cd Boston iSgi) a nanative of prison d e\p< 11 
( nee as arc the two following books Bivird fa>lor Colomdo 

I Summer 1 ! ip (\lw Yoik T8O7) S iin lie I Bowles Thi Switzerland 
of Imerica 1 Summer Vacation in Loloiado (Springlu lei Miss 
i86t)) , P lossett Colorado A Historical Desci iptii c and Statistical 

II ork on the Rockx Mountain Gold and Silier Region (Denvei 187S , 
V(w\orl 1870 2nd cd 1880) 

On fauna and flora United States Biological Sinviv Bulletins 
(especially No 10) ike the liumiial Rcpoit of the State ( ame and 
1 ish Commissione r Ihiited St ite s Geological Survey j^'h innual 
Report ])1 V ami 20th \ R pt 5 ind v uious public itions of the 
United Stites Foiestrv Divisiem loi lotest inel foiest reserves 
Potter and ( oultcr Sxnopsis of the I lota of Coloiado (i87<)) and 
seatte red p ipers in scicntihc pciioelicals On climate Thiitecl States 
Department of VgneulLure Colorado Climitc and Cmp Sctiice 
(monthh) On soil and agiuiiltuic Inniial Refurt of the St ite 
Bo irel ot Agneult lire (since 1878) of the State \gnt ultural Colie ge 
NgneuKiird I vjunmint Station (sme e 1887) inel of the State 
Bond ol Hortie ulture Biennial Report of the State Board ol Land 
( ommissioncis (since 1871)) publications of the United Stites 
De jiaitmcnt of kgtieiiltuic v anous bulle tins on agrostologv w iter 
supply ami iiiGition ike (See Depiitment bibhogrijihies) 
United States ( ensus T()oo (Stiles) Bulletin 177 ‘ kgnculture in 

Coloiado (Speei il) Bulletin ib ‘ Iingation in the \ nited St ites 
(lejuj) ike Uniteil Stiles Ceolo^icil Siiivey vinous uiatciids 
consult bibliognphies in its Bulletins 100 177, 215, 301 ikc On 
manufactures publications of Unitcel Stites Census ic)oo and the 
special censm of mitnifietiirc^ lejo^ On mineral industries 
lulled States (rcologieal Survey Innual Report iiinual volume 
on Mineial Uesouree s al o t tie amiu il Muuta' Industtx (Koth- 
wells New \oik 1 omioii) Colorido State Bure lu of Mines, 
Biennial Repent In pec tor of Coil Min s hunnial lee port (since 
188^-1884) and an cnoinious e|uinlity of infeumition m the 
publications of the United States C e^ologic d Suivey lor labour 
troubles see below On rntlwaxs see annual Statistus of Railams 
of the United Stites Intcistite ( omm nt Commission ind Peaoi s 
M inual (Aiiuuil Ntw Yoik) Riieis see Index to Reports of the 
( huf of J ngineers United St iti s knny (3 vols mex) covetin’ 
i8()0-ie)ex)) , jniblie itions I mled States Geolewicd Survev On 
population Ignited States (ensus le^oo Idministiation J \\ 
Mills liniotiited Statutes of the State of Coloiado (2 vols 

Denver i8<)! vol 111 iSeib) Helen L Sumner Tejual Suffrage in 
Colorado (New \ork, io<><)) J F Snook (olmado Histor\ and 
Got ernme nt {De twee 1004) is a leliablc school epitome 

On hisioix 1 I Paxsou k Pieliminarv Bibliography of 
Coloiado History being vol m No 3 of Urmeisity of Colorado 
Studies (June io<)6) H IT Rancrolt Htstmx of l\eiada 

( olorado and U xoming ij-to-jSSS (Sin hnnciseo iSeiei) on 
labour conditions and tioubles coasult Repoits of the St ite Bureau 
ol I abom Statistics (since 1802) Iiinual Reports of the State Boarel 
of krbiti ition (since i8ej8) , publications of United States Bureau 
eif labour (luliho iijihus) ilso espeeiallv Si mte Document 122 
5Sth Congress, 3rd Session covering the ye us 1880-11^04 See also 
Cripple Creek ami Lpadvilli 

COLORADO RIVER, a stream in the south of the Argentine 
Republic It has its sources on the eastern slopes of the \ndes 
in the lat of the Chilean volcano 1 jnguinnca (about 34° 48' S ), 
ind pursues a generil I Si course to the \thntir, where 
it discharges through sever il channels of a delta extending 
from lat 3()° 30' to 3(5° 30' S Its total length is about 620 m , 
of which about 200 m from the coast up to Pichemahuida is 
navigalile for vessels of 7 ft draft It has been usually described 
as being formed bv the confluence of the Grande and Barrancas, 
elected on the return of the vote whieli h lel been notorumsly cor 
lupted m Denver anel elsewhere I he Republican legisl itiire after 
mvestigatmg the election and upon te’ecivmg from Peabody a written 
promise tint he would resign in twenty four hours eleelared on the 
16th of Match that Peabody was elected Ihs resignation on the 
17th of Match m lele I icutenmt Govirnor M Don del governor of the 
State 


but as the latter is only a small stream compared with the 
Grande it is better elcseribcd as a tributary , and the Grande as 
a part of the mam river under another name iAftcr leaving the 
viCmity of the Andes the Colorado flows through a barren, and 
territory and receives no tributary of note except the Cumco, 
which has its sources in the Pampa territory and is considered 
to be part of the ancient outlet of the now closed lacustrine basin 
of southern Mendoza The bottom lands of the Colorado in its 
course aeioss Patagonia are fertile and wooded, but their area 
IS too limited to support more than a small, scattered population 
COLORADO RIVER, a stream in the south-west of the rnited 
States of America, draining a part ot the high and and plateau 
between the Rocky mountains and the Sierra Nevada in Cali- 
fornia The light rainfall searccly suftices over much of the 
river’s course to make good the loss by evaporation from the 
vv Iters drained fern mountain snows at its source Its head- 
waters are known as the (irecn river, which rises in north-west 
Wyoming and after a course of some 700 rn due south unites 
in south-east Utah with the Grand river, flowing down from 
(olorido, to form the mam trunk of the Colorado proper fhe 
(jreen cuts its way through thi Uinta mountains of tVyommg , 
then flowing intermittently in the open, it crosses successive 
uplifts in a senes of deep gorges and flows finally at the foot of 
canyon walls 1500 ft high near its junction with the Grand 
The Colorado m its course below the junction has formed 
a region that is one of the most wonderful of the world, not only 
for Its unique and magnificent srcni r> , but also because it affords 
the most remark iblt example known of the work of ditfcrcntial 
weathering ind erosion bv wind and water and the (xposure 
I of geologic strata on an enormous scale Above the Pana the 
river flows through scenery comparatively tame until it reaches 
the plateau of the Marble Canvon, some 60 m in length I be 
walls here are at first only a few score ot feet in height, but 
mere ise rapidly to almost 3000 ft At its southern end is the 
Little Colorado Above this point eleven rivers with steep 
mountain gridients have joinecl cither the Green or the Grind 
or their united svstem The Little ( nloi ado has cut a treneh 
1800 ft deep into the plate lu m the last 27 m as it approaches 
the Colorado, and empties into it 2623 ft above the sc i Here 
the (olorado turns abruptly west dircctlv aliiwait the folds 
and fault line of the plateau, thiough the (irand Canvon {qv) 
of the Colorado, which is 217 m long and from 4 to 20 m wide 
between the upper cliffs fhewdls, 4000 to 6000 fl high, drop 
in successive escarpments of 300 to 1600 ft banded m splendid 
colours, toward the gloomv n irrow gorge of the present nvtr 
Below the confluence of the Virgin river of Nevad i the Colorado 
abruptly turns again, this time southward, and flows as the 
boundary between Arizona and C ihfornia and m part between 
Arizona and Nevada, and then through Mexican terntorv, some 
430 m farther to the Gulf of California Below the Black 
Canvon the river lessens in gradient, and m its low^er course flows 
in a broad sedimentary vallev — a distinct estuarine pi un extend- 
ing northward beyond Yuma — and the channel through much 
of this region is bedded m a dvke-hke embankment lying above 
the flood-plain over which the escaping water spills in time of 
flood 1 his dv ke cuts off the flow of the river to the remarkable 
low area m southern California known as the Salton Sink, or 
Coahaila \ alkv the descent to which from the river near Yuma 
IS very much greater than the fall in the actual river-bed from 
Yuma to the gulf In the autumn of 1904, the diversion flow 
from the riv’cr into a canal heiehng in Mexican terntorv a few 
miles below Yuma, and intended for irrigation of ( ahfornia 
south of the Sink, escaped control, and the river, taking the canal 
as a new channel, recreated in California a great inland sea— to 
the bed of which it had frequently been turned formerly, for 
example, in 1884 and t8c)i — and for a time practically aban- 
doned Its former course through Mexican territory to the Gulf 
of California But it was effec tively dammed m the early part 
of 1907 and returned to its normal course, from which, however, 
there was still much leakage to Salton Sea, m July 1907 the 
permanent dam was completed From the Black Canyon to the 
sea the Colorado normally flows through a dcsert-hke basin, 
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to the west of whieh, in Mexieo, is Laguna Maquata (or Sal ida), 
lying in the so-called Pattie Basin, which was formerly a put 
of the Gulf of California, ind which is frequently partiillv 
flooded (like Coahuila V dlcy) by the delta waters of the ( olor ido 
Of the total length of the Colorado, about 2200 m, 500 m or 
more from the mouth are navigable by light steamers, but 
channel obstacles make all navigation difiicult at low wat r, 
and impossible about half the y t ir above Mojave fhe whok 
aiea diained bv the river and its tributaries is about 225 000 
sq m and it has been estimated by Major J VV Powell that 
in Its drainage basin there arc fully 200,000 sq m that have 
been degraded on an average 6000 ft It is still a powerful 
eroding stream m the canvon jicjrtion, and its course below the 
cpnvons has i shifting bed much obstructed bv birs built of 
sediment earned from the uppci course Ihe desert countiv 
toward the mouth is largely a sandv or gravellv aggradation 
plain of the river Ihe regular floods are in May and June 
Otheis, due to rams, are rare ihe rise of the witer at such 
times is extiaordinanly rapid Lnoimous dnft is left in the 
canvons 30 or 40 ft above the normal level The valley neai 
\ uma is many miles wide, frequently mund ited, and remark 
ably fertile, it is often celled the “ Nile of Ameriea ’ Irom its 
resemblance in elimate, fertihtv, overflows and crops These 
alluvial plains arc covered with a dense growth ol mesquite, 
cottonwood, willow', arrow wood, quelite and wild hemp Jrii- 
imtion IS essential to regular agricultuic Theie is a hn< delta 
m the gulf The Colorado is remarkable for exceedmglv high 
tides at its mouth ind for destructive bores 

In 1540, the second year that Spun 11 ds entered \ti7ona, 
they discfivertd the Coloiado Hernando de Alai < on co-operat- 
ing with h V de ( oronado, explored with ships the Gulf eif 
C difornia and sailed up the lower river , Mele hioi Di 1/ m ireh- 
mg along the shoies of the gulf, likewise rcaeheel the river and 
( ipt iin (j ircia Lope/ de C aidcnas, mare hing from /uhi ica< hed 
the (irvnd C invon but could not descend its w dls in 1604 
|u m de Oiaate erosstd Arizona freim New Mexico and eh sccnded 
the Santi Maria, Bill Williams and ( olorado to the gull fhe 
name ( olorado was first applied to the present ( olorado ( hiquito, 
and probably about 1630 to the Colorado of to-div But up , 
to i86g gre it portiems of the river were still unknown j lines , 
White, a miner, in 1867, told a picturesque story (not gtnorallv | 
accepted as true) of making the passage of the Ciranel Canvon \ 
on the iivei In i86g, .ind in liter expeditions, the feat w.is 
accomplished bv Major J \V Powell I here have been since 
then repeated explorations and seientifie stiulies 

See C r Dutton Jeitiaiy Ilisluiy ol the (^i uui t anvon L S 
Gtohgunl '^urttv Monograph II (i8Si) , J W I’owell / xphoatiov 
of Ihe Colotadn Ritcr (W^^hmj'ton 1875) und Can\ons of tht Colorado 
(MeadMllt Pa 1805) F S Dellenbaiigli Romance of tin Colorado 
A’/trr (New York, 1902) ind C anvon Forage (190 S) , O VV James, 
Wonderi, of the Colorado Desert (2 vols , Boston, 1906) 

COLORADO SPRINGS, a city ind the countv -seat of El Piso 
county, Colorado, USA, about 7S m S of Denver Pop 
(1890) 11,140 , (iqoo) 21,083, of whom 2300 were foreign-boin , 
(1910, census) 29,078 The city is served bv the Atehison, 
loptLx N Sintal'e, the Denver & Rio Cjiande, the Chicago, Rock 
Island iN Paella (ol which the citv is a terminus), the Colorado Ac 
Southern, the Colorado Springs \ (ripple Creek Distriit (lon- 
tiollcd by the ( olorado N Southern) and the (olorado Midland 
lulways, of whuh tht first three are continental systems 
( ontinuous on thi west w'lth Colorado Springs is Colorado Citv 
(pop m 1900, '’9 m), un< of the oldest settlements of (olorido, 
and the lirst capital (1861) Colorado Springs is superblv 
situated where the Rocky Mountains rise from the gre it plains 
ol the piairie states, suriounded on all sides by foothills save 
in the south-east, where it is open to the prune lo the south 
of the mesa (tableland) on whuh it lies is the valley of Fountain 
( reik lo the west is the grand background of the canyon-riven 
Rampart range, with Pike s Peak {q v ) dominating a half-dozen 
other peaks (among them Cameron Cone, Mt Rosa, Cheyenne 
Mt ) 9000 to 12,000 ft m height Monument Creek traverses 
the city The streets are of generous width (100-140 ft ), and are 
well shaded by trees There are several fine parks Ihe citv is 


the seat of a state asylum for the deaf, dumb and blind, of i 
printers’ home for union men, which was endowed m 1892 bv 
Anthony J Drcxcl and (j* urge W Childs and of Colorado 
College (1874), om of tlu hiding edueauonil institutions of 
the Ro(kv Mountain stitc-, anrl the oldest instil ution for higher 
education in the slit Ihc collegf is (otdiuational and non- 
sectarian in kjo.S it had a perm merit eiuiovvinent of ibout 
$425000, a f leiiltv of 46 1 ul 607 Students the librirv eon 
tamed 40000 bound voluii.is ind as ininN pamnhlets Th< 
departments of the institution ire a college ol ut srhools ol 
engineering (1903) musu, and (1906) forcstrv ind the Cutler 
\cademv, a prepiratorv scho il under the control of the (ol)ege 
In 1903 (jcn W J Palmer (iS^O n^oc)) and \\ V Bell,.i\e to 
the college Manitou Park a trai t of foiest hnd f ( vering about 
13 000 acres and situated about 20 m from ( olorado Springs 

Bright sunshine and a pleasant ciim ite (mean in lual temper i 
ture dliout 48 T , lamtall 14 in, falling almost wholly from 
April to Septcmbii relitive humidity 59), eomlnrud with 
beautiful scenery, hive m idc the i iLv i favourite health resort 
and place of residence Lind deeds lor eitv propt rtv have 
ilw ivs cxcludid siloons Ihe mumeipihtv owns ami operates 
the v\atti system, witer being driwn from likes near Pikes 
Peak ihe scene rv ibout tlu eitv is remirkibh Manitou 
(61006300 ft) i peqjtilir summer n sort lies about 6 rn (bv 
rail) noith-west ol Coloi ido Springs m a glen at the opening 
of I te Pass (so-nimed because it w is formerly uscel bv the L te 
Indi ins) with the mountains using from its edge Its springs 
of soela and iron belong tei the (lass of we ik eeimpounel earbein 
ated sodi w itcis In the neighbourhood irc the Cave of th' 
Winds the (jtind ( ivctns charming glens mount tin lakes mei 
pie turesepK e inveiiis uiel the (i irden eif the (roel — approachee* 
bv i nariow gitew i\ lute een two trernenelous misses of reel 
rock 330 ft high anel strewn (about 500 acre*) with gre it roel 
anej ridges of bi ightb e oloureel s inelstone, w hose groLesejue sh ipe 
anel fant istie iiringement have suggestcel i plivgiounel eit 
superhuman beings \t the southein end of the Rimpirl 
range is Cheyenne \lt (11407 ft) on who e s 1 me w is buried 
Helen Hunt Jackson ( II H ) who his left minv putures of 
thisfeiuntrv in her stones The twei Chevenne Ctnvons with 
w ills Is high as 1000 ft inel be lutifiil tails, and the roiel 
over the mountain side toward (ripple ( reek, afford exquisite 
views Monument Park (10 m N ) is i trut of fantastically 
eroded s indstonc locks, similai to those in the Cmnlen of the 
Ciods 

In 1839 a winter mining pxrtv e oming upon the sunny vallev 
ne ir the present Manitou ncir the old 1 ontainc-qui Bouille 
settled “ T I Dorado ( eilorado ( itv is pr.icticallv on the same 
site In 1870 is pirt eif the town development work of the 
Deny I r ind Rio Cirinde r iilw iv , of which Gencril \V } Palme 
was till president a land lompanv founded (olorido Spring'. 
In 1S72 Manitou (hist Li Fontiinc) was founded Colorado 
Springs was laid out m 1871, w is iiu orjuirated in 1872 ind was 
first ehartered as i city in 1878 \ new chirlei (Miv lejoqi 

provided for the retail of elettive otheiils \ 10 id over the Ute 
Pass to South Pirk and Leadvillt was built and at one time 
about 12,000 hoises and mules were tmplovtd m freighting to 
the leidville tamps The Chicigo Rotk Island A. Puifu rul- 
wav reiehed the eitv in t888 The gieatest part of the Cripple 
Creek mining propertus is ovyned in Colorado Springs where the 
exchange is one of tlu gn itcst in the wtirld 

COLOSSAE, once the gre it citv of south vtest Phrvgn was 
situated on using graund (1130 ft) on the left bank of tlu 
Lveus {Lhumk Sm), a tribut irv of the M le inder, at the uppei 
end of a narrow gorge 2! m long wluie the river uins between 
ehtfs from 30 to 60 It high It stood on the gre it tride route 
from Sardis to ( elacnae and leonium and was 1 1 irge prosperous 
city (Herod vn 30 Xenophon, [uab 1 2 3^1) until it w is 
ruined bv the found ition of Laodicea in i more advantageous 
position The town was celebrated for its wool, whuh was 
dyed a purple colour called colossmus Colossae was the seat 
of an early Christian church, the lesult of St Paul’s activity 
at Ephesus, though perh.ips ai tually founded bv Lpaphras 
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Ihe church, to which bt Paul wrote a letter, was mainlv com- 
posed of mingled Greek and Phr\giin elements dcepl> imbued 
with fantastic and fanatical mjsticism (xilossae lasted until 
the 7th and 8th centuries, when it was gradually deserted under 
pressure of the Arrb invasions Its place was taken by khonae 
(Khoitas ) — strong fortress on a rugged spur of Mt Kadmus, 
3 m to the south, which became a place of import xnce during 
the w'ars between the B>zantines and lurks, and was the 
birthplace of the historian, Nuttas Khoniates Ihe worship of 
angels alluded to bv bt Paul (Col 11 18), and condemned in the 
4th century by a council at Laodicca, reappears in the later 
worship of St MicIhlI, in whose honour a celebrated chunh, 
destroyed b> the Stljuks m the uth centuiy, was built on the 
right bank of the I > cus 

soe Sir W M Rani'jaj C ities and hisho{>ncs of Phf\^ia \ol 1 

COLOSSAL CAVERN, a ra\( m Kentuckv, USA, the main 
entrance of winch is at the foot of a steep hill Ixvond 1 dcii 
Valle\, and m from Mammoth (a\e It is conmited with 
what has long been known ns the Bid Uuilt Ca\e Sexeral 
entrances found bv locd explores were rough and ditlicult 
Ihpy were closed when the pi op- it\ was bought in 1896 bj the 
laniiSMllc A Nashville lailwav and i new appro xeh made as 
mdicxted on the accompxnv mg map From the surface to the 
tloor is 240 ft , under Chester Sandstone and m the St Ixiuis 
Limestone Fossil corxls fix the geologic al age of the rock 
The temperature is uniformK 54" Fahi , and the atmosphere 
IS optic illy and chcmicall) pure I ovelv' mcrustxtions altcrnxte 
with c^ueer and grotesciue figures There are exquisite gvpsiim 
rosettes anil intncatclv involved hehetites 



Tremendous forces have been at work, suggesting earthquakes 
and eruptions , but rcalb all is due to the chemical and mechani- 
cal action of water The so-called “ Rums of Carthage ” fill a 
hall 400 ft long bv 100 ft wide and 30 ft high, whose flat roof 
IS a vast liomogtneoiis limestone block Isolated detached 
blocks measure from 50 to 100 ft in length I dgar V lughan 
and W T Marshall, civil engineers, surveved every pirt of the 
cave Vaughan’s Dome is 40 ft wide 300 ft long, and 79 ft 
high Numerous other domes exist, and many deep pits The 
grandest place of all is the Colossal Dome, which used to be 


entered only from the apex by windlass and a rope reaching 
131? ft to the floor This is now used only for illumination by 
raising and lowering a fire-basket The present entrance is b> a 
gateway buttressed by alabaster shafts, one of which, 75 ft 
high, IS named Henry Clav s Monument Ihe dome walls arise 
m a series of richly tinted rings, each 8 or 10 ft thick, and each 
fringed by stalactites Ihe s>mmclr> is remarkable, and the 
reverberations are strangely musioil flic Pearly Pool, in x 
chamber near a pit 86 ft deep, glistens with countless cave 
pearls I lie route beyond is between rows of statelv shafts, 
and ends in a copious chalybeate spring Blind flies, spidcis, 
beetles and crickets abound , and now and then a blind crawhsli 
darts through the waters , but as compared with nmn> c averns 
the fauna and flora are not abundant It is conjectured, not 
without some reason, that there is a connexion, as >ct undis- 
covered, between the Colossal and the Mammoth caves It 
‘-cems certvin that Eden Valle>, which now lies between them, 
IS a vast “ tumble-down” of an mimcnse cavern that formerly 
united them into one (H C H ) 

COLOSSIANS, EPISTLE TO THE, the twelBh book of the 
New Testament, the authorship of which is ascribed to the 
Apostle Paul ( olossae like the other Phrygian cities of 
I locliceaand Hierapohs, had not been visited by Piul, but owed 
Its belie f in fesus Christ to Lpaphras, a Colossian, who h id licen 
(Xinv cited by Paul, perhaps in kphesus, and had laboured not 
only in his native city but also in the adjacent port’ons of the 
I yens vallev, — a Christian in whom Paul reposed the greatest 
confidence as one eompetent to interpret the gospel of whose 
truth Paul was convineed (1 7, iv 12, Ihis J^piphras, 

like the majoritv of the ( olossians, was a (lentile It is probable, 
however, Ixith fiom the letter itself and from the fact that 
C olossae wis a trade centre, that )e\vs were there with their 
synagogues (< f also Josephus, Int xii 149) And it is furthci 
jirobable that some of the (jentiles, who afterwards bccimi 
( hristians, were either Jewish proselytes or adherents who paid 
leverence to the (>ocl of the Jews At all cviuts, the letter 
induates a sensitiveness on the part of the Christians not only 
to oriental mvsticism and theosophy (cf Sir \\ M Ramsay, 
Cities and Bnliofinc^ of PJnx^ui, and Church in thi Roman 
hmpire), but also to the Jud usm of the Diaspora 

Our first dchnite knowlidge of the Colossian Church dates 
fiom the presence of kpaphras in Rome m a d 62-64 (or a d 
36-58), when Paul was a prisoner He arrived wath news, 
perhaps with a letter (J R H irns, / \po\itor, Dec 1898, pp 
404 ff ), touching the state of religion in ( olossae Paul learns, 
to his jov of their faith hope and love , of thi order and stability 
of Ihcir faith , and of their reception of Christ Jesns the I ord 
(1 4, 8 , 11 5-7) He sees no sign of an attack upon him or his 
gospel On the contiary, lovalty to him ami sympathy with 
him m his sufferings are everywhere manifest (1 9, 24 , 11 2 , 
IV 8) , and the gospel of Christ is advancing here as elsewhere 
1 6) At the same tune he detects a lack of cheerfulness and a 
lack of spiritual understanding in the Church Ihe jov of thi 
gospel, expressing itself m songs and th inksgivings, is damped 
(ill 15, 16), and, above all, the mtss^ige of Christ docs not 
dwell richly enough in them 1 hough the l-ielicvers know the 
grace of God thev are not filled with a knowledge of his will, 
so that their conduct is lacking m that strength and joy and 
perfection, that richness of the fulness of knowledge expected 
of those who had been made full m ( lirist (1 6, 9 ii, 28 , n 
2, 7, 10) The reason for this, Paul sees, is the influcne'e of the 
claim made by eertain teaehers in Colossae that the Christians, 
in order to attain unto and be assured of full salvation, must 
supplement Paul s message with their own fullci and more 
perfect wisdom, and must observe certain rites and practiecs 
(11 16, 21, 23) connected with the worship of angels (11 18, 23) 
and elementary spirits (n 8, 20) 

Ihe origin and the exact nature of this religious movemen* 
are alike uncertain (i) If it represents a type of svmcretism as 
definite as that known to hav^c existed in the developed gnostic 
systems of the 2nd century^, it is inconceivable that Paul should 
have passed it by as easily as he did (2) As there is no reference 
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tn celibacy, communism and the worship of the sun, it is im- 
prob ible that the move mrnt is identiciil with that of the Essenes 
(3) The phenomena might he explained solely on the basis of 
Judaism (von Soden, Peake) Certainly the asceticism and 
ritualism might so be interpreted, for there was among the Jews 
of the Dispersion an mcreasmg tendency to asceticism, by way 
of protest against the excesses of the Gentiles The reference 
in 11 23 to seventy of tlu body may have to do with fasting 
preparatory to seeing visions (rf Apoc Bartirh, xxi 1, i\ 2, 
V 7) Even the worship of angels, not only as mediators of 
revelation and visions, but also as cosmical beings is a well- 
known fact m late Judaism {Apoc Bar Iv 3 , Ethioptc Enoch, 
lx II, 1x1 10, Col 11 8, 20, Cial IV 3) As for the word 
“ philosophy ’ (11 8), it is not nccess iry to take it in the technical 
Cireck sense when the usage of Philo and Josephus permits a 
looser meaning hmally the references to circumcision, para- 
dosis (n 8) and doqnuita (11 20), directly suggest a Jewish origin 
If we icsort solely to Judaism for explanation, it must be a 
Judaism of thi Diaspora t>pe (4) Ihe difficulty with the last- 
mentioned position IS that it under-estimates the speculative 
tendencies of the eirorists and ignores the direct influence of 
oriental lhcosoph\ It is quite true that P lul docs not directly 
attack the spcculatu e position, but rather indicates the practic d 
dangers inherent therein (the denial of the supremacy of Christ 
and of full sah ation througli Him) , he docs not say that the 
errorists hold Christ to be a me it ingtl or an aeon, or that words 
like pUrowa (borrowed perhaps from their own vocabulaiy') 
inaohc a rigorous dualism \ ct his characterization of the 
movement as an arbitrary ichgion (u 23), a philosophy which 
Is empty deceit (n 8), according to (It mental spirits and not 
Kcording to Christ, and a higher kntiwledge due to a mind 
controlletl by the flesh (11 18) , his repeated emphasis on Christ, 
as supreme rjvcr all things, over men and angels, agent in creation 
as well as in redemption m whom dwelt bodily the fulness of the 
Godhead , and his constant stress upon knowledge, — all these 
combine to reveal a speculation real and dangerous, even if 
naive and regardless of consequences, and to suggest (with 
lulieher and Mc'GifTcrt) that m addition to |ewish influence there 
lb also the direct influence of Oriental mysticism 
To meet the pressing need in Colossae, Paul writes a letter 
and entrusts it to T\ chiehus, who is on his way to Colossae with 
Onesimus, Philemon s slave (iv 7,1;) (On the relation of this 
letter to Pphesians and to the letter to be sent from I acKhcca 
to Colossae, see Ephksians, Fimsiie ro the ) Hls attitude is 
prophylactic, rather than polemic, for the “ philosophy ” has 
not as yet taken deep root Ills purpose is to restore m the 
hearts of the rcidcrs the joy of the Spirit, by miking them see 
that Christ fulfils every need, and that through faith m Him 
ind love from futh, the advance is made unimpeded unto the 
perfect man He will eliminate foreign accretions, that the 
gospel of ( hrist may stand forth in its native puritv, and that 
Christ Himself may in all things have the jire-eminence 

Ihe letter begins with a thanksgiving to God for the spiritual 
growth of the Colossi ms, and continues with a pra)er for their 
fuller knowledge of the clivine will, for a more perfect Christian 
life, and for a spirit of thanksgiv ing, seeing that it is God who 
guarantees their salvation in ( hrist (1 1-14) It is Christ who 
IS supreme, not angels, for He is the agent in creation , and it 
IS solely on the basis of faith m Him, a laith expressing itself m 
love, that redemption is appropriated, <ind not on the btLsis of 
any furthci requirements sueli is ascetic practices and the 
worship of angels (1 13-23) It is with a full message that Paul 
has been entrusted, the message of Christ, who alone can lead 
to all the riches of fulness of knowledge And for this adequate 
knowledge the readers should be thankful (1 23 11 7) Again 
he urges, that since redemption is in Christ alone, and that, too, 
full redemption and on the basis of faith aloiu, the demand for 
.isceticism and meaningless ceremonies is folly, and moreovet 
robs Christ, in whom dwells the divine fulness, of His rightful 
supremacy (11 8-23) And he exhorts them as members of the 
Body of C hrist to manifc st their faith in Christian love, particu- 
larly in their domestic relations and m their contact with non- 
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Christians (111 i-iv 6) He closes by saying that lychichus 
will give them the news (ireetings from all to all (iv 7-18) 

A letter like this, clear cut m its thought, teeming with ideas 
emanating from an unique religious expenence, and admirably 
adjusted to known situations, bears on the face of it the mirks 
of genuineness even without recourse to the unusually excellent 
external atti station It is not strange that there is a growing 
consensus of opinion that Paul is the author V\ ith the critical 
renaissance of the carlv part of the iqth century, doubts were 
laised as to the genuineness of the letter (c g by I 1 Mav erhoff, 
1838) Quite apart from the difliculties created bv the Fubingen 
theory, legitimate difficulties were found in the style of thi kttcr, 
m the speculation of the errorists, and in the tlnology of the 
author (i) As to stv le, it is replu d that if there are ptt uh irities 
in Colo<;sians, so also in the admittedly genuine ktUrs, Roman'!, 
Corinthians, Galatians Moreover, if Rhtltpptans is Pauline, so 
also the stylistically similar Colosstans (rf von Soden) (2) As 
to the speculation of the c rrorists, it is replied that it is explicable 
in the lifetime of Paul, that some of the elements of it may have 
their source m pre-Christian Jewish theories, and that recourse 
to the developed gnosticism of the 2nd century is unnecessary 
(3) As to the ( hristology of the author, it is replied that it does 
not go bevond wliat we have alreadv in Paul except in emphasis, 
which itself is occasioned bv the circumstances W hat is im- 
plicit in Corinthians is explicit m Colosstans H J Holtzmann 
(1872) subjected both ( olosstans and Ephesians to a rigorous 
examination and found in Colosstans at least a nucleus of 
Pauline material H von Soden (1885), with well-c»nsidered 
principles of criticism, made a similar examination and found a 
mucdi larger nucUus, and later still (1893), in his commentarv, 
reduced the non-Pauline material to a negligible minimum 
Hamack, Julichcr and McGiffert, however, agree with Lightfoot, 
Weiss, Zahn (and early tradition) in holding that the letter is 
wholly P lulinc a position which is proving more and mi're 
acceptable to contemporarv schohrship 

AcTHoRiiiis — In ad<lilion to the httiatiue already mentioned 
see tht aitjclib of Sanday on ColobMans iml Robertson on 
‘E{)h(siui.> in Smiths liihte Dictionary (2nd cd 1803) and lit 
irtick of A Jnlicher on ‘Colossi ms and Ephtsians ' m the 
I ncydopaedia Dihtii a the Introductions ol 11 J lloltzmann 

(1892) B Wtiss (1807) fh Zaiui (lyoo) md Julither (191 ( j ) 
the liistoncs of tlu ipostohc I>> C von Wti/sackcr (1892) 

\ C M( ifftrt (1897) and O Pflcidcror (f rchftshi turn 1902), 
and the commentanes of J B I ightloot (iSys) H von Soden (1893) 

1 K \bl)Ott (1897) E ILiupt (1902) Pt ikc (1903) md P Ewald 

{1905) fj I r) 

COLOSSUS, m antiquity a term applied generallv to statues of 
great size (hence the adjectiv e ‘ colossal ) and m particular to 
the bronre statue of the sun-god Helios in Rhodes, one of the 
wonders of the world, made from the spoils left bv Demetrius 
Poliorcctcs when he raised the siege of the citv The sculptor was 
Chares, a nitive of J indus, and ot the school of Lvsippus under 
whose influence the art of sculpture was led to the production of 
colossal figures by preference The work occupied him twelve 
V cars, it is said, and the finished statue stood 70 cuhits high It 
stood near the harbour {ticX At/xcu), but at whit point is not 
certain When, ind from what grounds, the belief irose that 
it had stood across the entrance to the h irbour, wiUi a beacon 
light in Its hand and ships passing between its legs, is not known, 
but the belief was current as early as the i6th century The 
statue was thrown down by an earthqu.ike about the vear 
224 nr , then, after lying broken for nearly 1000 vears, the 
puces were bought by a few from the Saru-tiis, and probably 
reconverted into instruments of war 

Other Grtck colossi were the Apollo of Calamis , the Zeus 
and Heracl('s of lvsippus the Zeus at Olvmpia, the -Itheiu 
m the Parthenon, and the \thena Promachos on the Acropolis — 
all the work of Phcidias 

The best-known Roman colossi are a statue of Jupiter on 
the Capitol , a bronze statue of Apollo in tlu IMlatme library , 
and the colossus of ^lt^o m the vestibule of his Golden House, 
afterwards removed bv Hadrian to the north of the Colosseum, 
where the basement upon which it stood is still visible (Pliny, 
Nat Hist xxxiv 18) 
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COLOUR (Lat color, connected with celare, to hide, the root 
meaning, therefore, being that of a covering) 1 he visual apjiar- 
atus of the eye enibles. us to distinguish not only differences of 
form, si/e and brilliancy in the objects looked upon, but also 
differences in the char ic ter of the light received fiom them 
These latter differences, familiar to us as differences in colour, 
have thtir phvsical origin in the variations in wave-length (rr 
frequency) which may exist in light which is capable of exciting 
the sensation of vision h rom the physical point of view, light 
of a pure colour, or homogeneous light, meins light whose 
undulations are mathematn ally of a simple eharacttr and which 
cannot be resolved by a pi ism into component paits All the 
visible pure colours, as thus defined, are to be found m the 
speetruin, and there is an infinite numbci of them, correspond- 
ing to all the possible variitions of wave-length within the limits 
of the visible spec trum (sec Sn c 1 roscopx ) On this view, there 
IS a strict analogy between variations of colour in light and 
variations of pitch m sound, but the visible spectrum contains 
a range of frequency extending over about cane octave onl\, 
whereas the range of audibilit) embraces about eleven octaves 

Of all the known colours it might naturallv be thought that 
white IS the simplest and purest, and, till Sir Isaac Newton’s 
time, this was the prevailing opinion Newton, however, showed 
that white light could be decomposed hv a prism into the spectral 
colours red, orange, yellow, green, blue, indigo and violet, the 
colours appearing in this order and passing gradyallv into each 
other without abrupt transitions White is there fore not a 
simple colour, laut is mtreh the colour of sunlight, and probablv 
owes Its apparently homogeneous character to the fact that it is 
the average coloui of the light which fills the eye when at rest 
The colours of the various objects which we see around us are 
not due (with the exception of self-luminous and fluorescent 
bodies) to any power {losscsscd hv these objects of ere iting the 
colours which they exhibit, but merely to the exercise of a 
selective action on the light of the sun, some of the constituent 
rays of the white light with which thov are illuminated be ng 
absorbed, while the rest arc reflected or se ittered m all direction^, 
or, m the ease of transparent bodies, transmitted White light 
IS thus the basis of all othci colours which arc derived from it 
by the suppression of some one or more of its parts A red 
flower, for instance, absorbs the blue and green rays and most 
of the yellow, while the red rays and usually some yellow arc 
scattered If a red poppv is illuminated successivelv by red, 
j ellow, green and blue light it will appear a brilliant red in the 
red light, yellow in the ) ellow light, but less hnlhint if the red 
colour is pure , and hi ack in the other colours, the blackness being 
due to the almost complete absorption of the corresponding 
colour 

Bodies mav be classified as regards colour according to the 
nature of the action they exert on white light In the case 
of ordinary opaque bodies a certain propoition of the incident 
light IS irregularly reflected or scattered from thi ir surfaces A 
white objee t is one which reflects nearly all the li'dat of all colours , 
a black object absorlis neirlv all A liody which reflects onlv 
a portion of the light, but which exhibits no predominance m 
anv parLuular hue, is called A white surface looks grt\ 

beside a similar surface more bnlhantlv illuminated 

The next class is that of most transparent bodies, which owe 
their colour to the light which is transmitted, cither directlv 
through, or reflected Inc k ag iin at the farther surface A body 
which transmits all the visible rays cquallv well is said to be 
colourless , pure water, for example, is nearly quite colourless, 
though m large masses it appears bluish green A translucent 
substance is one which partiallv transmits light Translucencv 
is due to the light being scattered bv minute embedded p articles 
or minute irregularities of structure Some fibrous specimens 
of tremohte and gypsum are translucent in the direction of the 
fibres, and practically opaque in a transverse direction Coloured 
transparent objects vary in shade and hue according to their 
size , thus, a conical glass filled with a red liquid commonly 
appears yellow at the bottom, varjmg through orange up to 
reel at thg upper part A coloured powder is usually of a much 


lighter tint than the substance m bulk, as the light is reflected 
back after transmission through only a few thin layers For 
the same reason the powders of transparent substances are 
opaque 

Polished bodies, whether opaque or transparent, when illumi- 
nated with white light and viewed at the proper angle, reflect 
the incident light regularly and appear white, without showing 
much of their distinctive colours 

borne bodies reflect light of one colour and tiansmit that of 
anothei , such bodies nearly alw lys possess the properties of 
selective or metallic refhtiwn and anomalous dispcri,wn Most 
of the coal-tar dyes belong to this category Solid cosin, for 
example, reflects a ycllowish-grein and transmits a red light 
Gold appears > ellow under ordinary circumstances, but if the 
light IS reflected many times from the surface it appears a rub\ 
colour On the othc r h ind, a powerfid beam of light transmitted 
through a thin gold-loaf appears green 

borne solutions exhibit the. curiou> phenomenon of dtehro- 
matism (from , double, and \p">/^a, colour), that is, they 
appear of one colour when viewed m strata of moderate thickness, 
hut of a different colour in greater thicknesses (see Absorption 
or Lie hi) 

The blue colour of the sky {q ’ ) h is licen explained by I 01 d 
Ravleigh as due to the sc ittering of light by small suspended 
particles and air molecules, which is most effective m the ease 
of the shorter waves (blue) J 1 v ndall produced simil ir effects 
111 the labor atorv Ihe green colour of sca-water near the shore 
IS Use) due to a scattering of h^ht 

The colours of bodies which are giaduallv heated to white 
incandescence oceui m the order — red, orange, v^llow, white 
This is because the longer waves of reel light aie first emitted, 
then tlie yellow as well, so that orange results then so much 
green that the total effect la > ellow, ind listh ill the colours, 
compounding to pioduee white Fluorescent bodies have the 
power of converting light of one colour into that of another 
(see Fluorlsc fnce) 

Besides the foregoing kinds of colon/ ation, a bodv mav 
exhibit, under certain circumstances, a colouring due to some 
special physical conditions rather than to the specific properties 
of the material , such as the colour of a wlaite object when 
illuminated by light of some particular colour the colours 
seen m a film of oil on water or in mother-of-pearl, or soap- 
bubbles, due to interference {qv), the colours seen through 
the eyelashes or through a thm handkerchief held up to the 
light, due to diffraction (c/y ), and the coloui s caused 1 >> ordinary 
refraction, as in the rainbow, double refraction and polaiizition 
{qq V ) 

Compoithon of Colours — It has been alreadv pointed out 
that white light is a combination of all the colours m the spectrum 
This was shown by Newton, who recombined the spectral 
colours and produced white Newdon also remarks that if a 
froth be made on the surface of water thickened a little with 
soap, and examined closely, it will be seen to be coloured with 
all the colours of the spectnim, but at a little distance it looks 
white owing to the combined effect on the eye of all the colours 

The question of the composition of colours is largely a physio- 
logical one, since it is possible, by mixing colours, say red and 
yellow, to produce a new colour, orange, which appe ars identical 
with the pure orange of the spectrum, but is physically quite 
flifferent, since it cm he resolved by a prism into red and ) ellow 
again There is no doubt that tlae sensation of colour-vision 
is threefold, in the sense that any colour can be produced by 
the combination, m proper proportions, of three standard 
colours The question then arises, what are the three primary 
colours ? Sir David Brewster considered that they were red, 
yellow and blue , and this view has be en commonly held by 
punters and others, since all the known brilliant hues can be 
derived from the admixture of red, yellow and blue pigments 
For instance, vermilion and chrome yellow will give an orange, 
chrome yellow and ultramarine a green, and vermilion and 
ultramarine a purple mixture But if we superpose the pure 
spectral colours on a screen, the resulting colours are quite 
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different This is especially the case with yellow and blue, 
which on the screen combine to produce white, generally with 
a pink tint, but cannot be made to give green Ihe reason of 
this difference in the two results is that in the former case we do 
not get a true combination of the colours at all When the 
mixed pigments are illuminated by white light, the yellow 
particles absorb the red and blue ravs, but reflect the yellow 
along with a good deal of the neighbouring green and orange 
The blue particles, on the other hand, absorb the red, orange 
and yellow, but reflect the blue and a good deal of green and 
violet As much of the light is affected by several particles, 
most of the rays are absorbed except green, which is reflected 
by both pigments Ihus, the colour of the mixture is not a 
mixture of the colours yellow and blue, but the remainder of 
white light after the yellow and blue pigments have absorbed 
all they can The effect can also be seen in coloured solutions 
If two equal beams of white light are transmitted respectively 
through a yellow solution of potassium bichromate and a blue 
solution of copper sulphate in proper thicknesses, they can be 
compounded on a screen to an approximately white colour , 
but a single beam transmitted through both solutions appears 
green Blue and yellow pigments would produce the effect 
of white only if verv sparsely distributed 1 his fact is made use 
of in laundries, where cobalt blue is used to correct the yellow 
colour of linen after washing 

Thomas Young suggested red, green and \ lolet as the primary 
colours, but the subsequent experiments of J Clerk Maxwell 
appear to show that they should be red, green and blue Sir 
VVilham Abney, however, assigns somewhat different places in 
the spectrum to the primary colours, and, like Young, considers 
that they should be red, green and violet All other hues can 
be obtained by combining the three primaries in proper propor- 
tions Yellow IS derived from red and green I his can be done 
by superposition on a screen or by making a solution which 
will transmit only red and green ravs I' or this purpose Lord 
Rayleigh recommends a mixture of solutions of blue litmus 
and yellow potassium chromate The litmus stops the yellow 
and orange light, while the potassium chromate stops the blue 
and violet Thus onlv red and green are transmitted, and the 
result IS a full compound yellow which resembles the simple 
yellow of the spectrum in appeamnee but is resolved into red 
and green by a prism Ihe brightest yellow pigments aie those 
which give both the pure and compound yellow Since red and 
green produce ^ellow, and vellow and blue produce white, it 
follows that red green and blue can be compounded into 
white H von Helmholt/ has shown that the only pair of 
simple spectral colours capable of compounding to white arc 
a grccnish-yellow and blue 

Just as musical sounds differ m pitch, loudness and quahtv , 
so may colours differ in three respects, which Maxwell calls 
hue, shade and tint Ml hues can be produced by combining 
every pair of primaries in everv yjroportion Ihe addition of 
white alters the tint without affecting the hue If the colour 
be darkened by adding black or by diminishing the illumination, 
R a variition in shade is produced Thus the 

A, hue red includes every variation in tint from 

/ 1 \ red to white, and every a ariation in shade 

y/ ; \p from rid to black, and similarly for other 

/ X \ We can represent every hue and tint 

/ W \ on a diagram m a m inner proposed by 

, - "A Young, following a very similir suggestion 
^ ^ ® of Newton’s let RGB (fig i) be an 

^ equilateral triangle, and let the angular 

points be coloured red, green and blue of such intensities 
as to produce white if equally combined , and let the colour 
of every point of the triangle be determined by combining 
suth proportions of the three primaries that three weights 
in the same proportion would have their centre of gravity 
at the point Ihen the centre of the triangle will Idc a neutral 
tint, white or grey , and the middle points of the sides Y S, P 
will be yellow, greenish -blue and purple The hue vanes all 
round the perimeter The tint v'aries along any straight line 


through W To vary the shade, the whole triangle must be 
uniformly darkened 

The simplest way of compounding colours is bv means of 
Maxwell’s colour top, whu h is a broad spinning-top over the 
spindle of which coloured disks can be slipped (fig 2) Th( disks 
are slit radially so that they can be slipped partially ovtr each 
other and the surfaces exposed m anv desired ratio Three 
disks are used together, and a match is obtained between these 
and a pair of smaller ones mounted on the same spindle If 


\ 




anv five colours are taken, two of which mav be 
black and white, a match can be got between them 
b> suitable adjustment This shows that a relation [ ^ | 

exists between any four colours (the black being 
only needed to obtain the proper intensity) and 
that consequently the number of independent 
colours is three A still better instrument for 
combining colours is Maxwell s colour box, in which the colours 
of the spectrum are combined by means of prisms Sir \V 
Abney has also invented an apparatus for the same purpose, 
which is much the same in prini iple as Maxwell s colour box 
Several methods of colour photography depend on the fact that 
all varieties of colour can be compounded from red, green and 
blue in proper proportions 

\nv two colours which together give white are called comple- 
mentary colours Greenish-\ ellow and blue are a pair of comple- 
mentaries, as already men 
tioned Any number of pairs 
may be obtained bv a simple 
device due to Helmholtz and 
represented in fig 3 A btam 
of white light, decomposed by 
the prism P, is recfimpoundcd 
into white light hi the lens I 
and focussed on a screen at f 
If the thin prism p is inserted 
ne.ar the lens, any set of 
colours mav be deflected to 
another point «, thus pro- 
ducing two coloured and com- 
plement ir\ images of the source of light 

Nature of U htte 1 t^hf — The question as to whether whiti light 
actualh consists of trains of waves of regular frequency has been 
discussed m recent aeirs b\ A bchustcr, Lord Rayleigh ind 
others, and it has been shown that c\tn if it con-isted of a suc- 
cession of somewhat irregular impulses, it would suH l)e icsoKed, 
bv the dispirsive propertv of i prism or grating, into trains of 
regular frequency We may still however, speak of white light 
as compounded of the ravs of the spectrum, provided we mean 
onlv that the two s\ stems arc mcathematicallv equivalent and 
not that the homogeneous trams exist as such m the original 
light 
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See also \(Mtons Opitek'; bk i pt 11 Mixwdls ’^luutthc 
Paper'!, Htlmhollzs pipers in Po^i,e»(lotf s 4n}iaUii Sir G G 
Stokes But nett I ectures for rSS4 ^-6 \bncv s Cohnn I ision 
(1895) ‘ (J R c ) 

COLOURS, MILITARY, the flags carried by infantry regiments 
and battalions, sometimes also bi troops of other arms Cai airy 
regiments and other units hive as a rule standards and guidons 
(see Flac) Colours are gencralK embroidered with mottoes, 
symbols, and above all with the names of battles 

From the earliest time at which men fought m organized 
bodies of troops the latter haie possessed some sort of insignia 
visible over all the field of battle, and sin ing as a rallv ing-point 
for the men of the corps and an indic ition of position for the 
higher leaders and the men of other formed bodies In the 
Roman army the eagle the vextUum tke had all the mor d and 
sentimental importance of the colours of to-d iv During the 
dark and the middle ages, however, the basis of militan force 
being the individual knight or lord, the banner, or othei flag 
bearing his arms, replaced the regimental colour whuh had 
signified the corporate body and claimed the devotion of each 
indiv idual soldier m the ranks, though the original meaning of the 
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colour as a corps, not a personal distinction, was sometimes 
maintained by corporate bodies (such as trade-gilds) which took 
the field as such An example is the famous carroccto or standard 
on wheels, which was frequently brought into the field of battle 
by the citizen militia of the Italian cities, and was fought for with 
the same ardour as the royal standard in other medieval battles 
I he application of the word “ colour ” to such insignia, how- 
ever, dates only from the i6th century It has been suggested 
that, as the professional captain gradually ousted the nobleraan 
from the command of the drilled and organized companies of 
foot— the man of gentle birth, of course, maintained his ascend- 
ancy in the cavalry far longer—the leaders of such bodies, no 
longer possessing coat-armour and individual banners, had 
rec ourse to small flags of distinctive colour instead “ Colour ’ 
IS in the i6th century a common name m England and middle 
ha’-ope for the unit of infantry , in Ci nnan the haknletn (colour) 
of landsknechts was a strong company of more than 300 foot 
The ceremonial ol^ervanccs and honours paid nowada>s to the 
colours of infantry were in fact founded for the most part by the 
landsknechts, for whom the flag (earned by their “insign”) 
was symbolical of their intense regimental life and feeling The 
now universal customs of constituting the colour guard of picked 
men ami of srluting the colours were in equal honour then, 
before that indeed, the appearance of the personal banner of a 
nobleman implied his actual presence with it, and the due 
hono irs were p ud, but the colour of the i6th century was not 
the dnlim tion of one man, but the symbol of the corporate life 
and unity of the regiment, and thus the new colour ceremonial 
implied the same alltgiaiice to an unpcrsonal regimental spirit, 
which It has (with lire diffcunte that the n vtional spirit lias been 
blended with the regimental) retained ever since Ihe old 
s ildicr rallied to the colours as a mat<^cr of habit in the confusion 
of battle, and the c ipture or the loss of a colour lias alw ivs been 
considered i sp^ ( 1 d event, glorious or the reverse, in the history 
of a regimtnt, the impoitancc of this being chiefly sentimental, 
but having as a verv ical background the fact that, if its colour 
was lost, a regiment was to all intents and puipose*s dissolved 
and dispersed hrcdenck the Great and Napoleon always 
attached the highest importance to the maintenance at all costs 
of the regimental colours T ven over young troops the mfluence 
of the colour has be‘en extraordinary, and many generals have 
steadied their men in the heat of battle by taking a regimental 
colo ir themselves to lead the advance or to form up the troops 
Thus m the first Lvittle of Bull Run (1861) the raw Confederate 
troops were rallied under a heavv fire by General Joseph Johii- 
ston, their eoinmandcr-m-chief, who stood with a colour m his 
hand until the men gathered quickly m rank and file ihe arch- 
duke Charles at Aspern (1809) led his young troops to the last 
assault with a colour m his hand Marshal ischwerm was killed 
at the Ixittle of Prague while carrying a regimental colour 

In "he British army colours arc earned by guards and line 
(except rifle) battalions, each battalion having two colours, the 
king’s and the regimental The sue of the colour is 3 ft 9 in 
by 3 ft , and the leng3;h of the stave 8 ft 7 in The colour has 
a gold fringe and gold and crimson trsscls, and bears various 
devices and “ battle honours ” Both colours are earned bv 
subaltern ofiicers, and an escort of selected non-commissioned 
oflficers forms the rest of the coloui part> Ihe ceremony of 
presenting new colours is most impressive The old colours 
are “ trooped ’ (see l)elow) before Ixing cased and taken to the 
rear Ihe new colours are then plaied against a pile of drums 
and then uncased by the senior majois and the senior subalterns 
The consecration follows, after which the colours are presented 
to the senior subalterns Ihc Ixittalion gives a general salute 
when the colours are unfurled, and the ceremony concludes with 
a march past “ Trooping the colour ” is a more elaborate 
ceremonial peculiar to the British service, and is said to have 
been invented by the duke of Cumberland In this, the colour 
IS posted near the left of the line, the right company or guard 
noves up to it, and an officer receiv es it, after which the guard 
with the colour files between the ranks of the remamder from 
left to right until the i ight of the line is reached 


MILITARY 

In the United States array the infantry regiment has two 
colours, the national and the regunental Ihey are carried m 
action 

In the French armv one colour (drapeau) is curried by each 
infantry regiment It is earned by an officer, usually a urns- 
heuienattt, and the guard is composed of a non-commissioncd 
officer and a party of “ first class ” soldiers Regunents which have 
taken an enemy’s colour or standard in battle have their own 
colours “ decorated,” that is, the cross of the Legion of Honour 
IS affixed to the stave near the point Battle honours are em- 
broidered on the white of the tricolour 'I'he aai'le was, m the 
hirst and Third inipires, the mfantrv colour, and was so called 
from the gilt taglt which surmounted the stave Ihe chas’ienrs 
d pied, like tlie nfles of the British armv, carry no < olours, but 
the battalion quartered for the time being at Vincennes carries 
a colour for the whole arm m memory of the first chasseurs de 
Vincennes As m other countries, colours arc Suluted by all 
armed bodies and by individual oflu'crs and men When the 
draptau is not present with the regiment its place is taken bv 
an ordinary flag 

Ihe colours of the German infantry, foot artillery and en- 
gmeers vary in design with the states to which the corps belong 
m the first instance, thus, blac-k and white predominate in 
Prussian colours, red in those of W’urttemberg regiments, blue 
in Bavarian and so on I he jioint of the colour stav e is decorated 
m some cases with the iron cross, m memory of the War of 
Liberation and of the war of 1S70 Laeh battalion of an infantry 
regiment has its own colour, which is earned by a non-com- 
missioncd officer, and guarded as usuai by a colour party The 
colour IS fastened to the stave by silver nails, and tlie ceremony 
of dnvmg the first nail into the sLtke of a new colour is one of 
great solemnity Rings of silver on tlie sLivc art enj^raved with 
battle honours, the names of those who have fallen in action 
when carrying the colour, and other commemorative names 
and dates The oath taken by each iccruit on joining is sworn 
on the colour {Pahneiutd) 

I'he practice in the British army of leaving the colours belund 
on taking the field dates from the l>attle of Isandhlwana (22nd 
January 1879), which Lieutenants Melvill and ( ogliill lost 
their lives m endeavouring to save the colours of the atth 
regiment In savage warfare, m which the British regular 
army is more usually engaged, it is true that no particular reason 
can be adduced for imperilling the colours in the field It is 
questionable, however, whether this holds good m civilized 
warfare Colours were earned in action by both the Russians 
and the Japanese in the war of 1904-5, and they wire supple- 
mented on both sides by smaller flags or camp colours ihe 
conception of the colour as tlie emblem of union, the rullymg- 
point, of the regiment has been mentioned above Many hold 
that such a rallying-pomt is more than tver required m the 
modern guerre de masses, when a national sliort-serviee army 
IS collected m all possible strength on the decisive battle fit Id, 
and that scarcely any risks or loss of life would be dispropor- 
tionate to the advantages gamed by the presence of the colours 
Ihere is further a most important factor m the problem, whuh 
lias only arisen m recent >ears through moflern perfection in 
armament In the first stages of an attack, the colours could 
remain, as m the past, with the closed icserves or line of battle, 
and they would not be uncased and sent mto the thick of tht 
fight at all hazards until the decisive assault was being delivered 
Ihen, It is absolutely essential, as a matter of tactics, that the 
artillery (7 71 ), which covers the assault with all the power given 
It by modern science and traimng, should Le well informed as 
to the progress of the inf intry This covering fire was main- 
tained by the Japanese until the infantry was actually m the 
smoke of their owm shrapnel With uniforms of neutral tint 
the need of some means whereby the artillery officers can, at 
4000 )ds range, distinguish then* own infantry from that of the 
enemy, is more pronounced than ever The best troops are apt 
to be unsteadied by being fired into by thar own guns (e g at 
Elandslaagte), and the more powerful the shell, and the more 
, rapid and far-rangmg the fire of the guns, the more necessary it 
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becomes to prevent such accidents A practicable solution of 
the difficulty would be to display the colours as of old, ard this 
course would not only have to an enhanced degree the advan- 
tages It formerly possessed, but would also provide the simplest 
means for ensuring the vitally necessary co-operation of infantry 
and artillery in the decisive assault The dut> of carrjing the 
colours was always one of sj^ecul danger, and sometimes, m the 
old short-range battles, every officer who earned a flag was 
shot That this fate would necess inly overtake the bearer under 
modem conditions is far from certain, and m an> case the few 
men on the entin>’s side who would be brave enough to shoot 
accurately under heavy shell firt would, however destruetne 
to the colour part}, starcoly inflict as much damage on the 
battalion as a whole, as a dozen or more accidental shells from 
the massed aitillciy of its own side 

COLOUR-SERGEANT, a non-eommissioned officer of infantry, 
ranking, m the British army, tu> the senior non-eommessioned 
officer of each company He is charged with many adminis- 
tratis e duties, and usually acts as pay-sergeant A spi rial dut} of 
the colour-sergeants of a battalion is that of attending and guard- 
ing the colours ind the officers cany mg them In some fortign 
nnnus the colours are actually corned by colour-sergeants 
The rank was created m the Bntish anny in i8n 

COLOURS OF ANIMALS Mu(h interest attaches 111 modern 
biology to the questions invoKed in the colours of animals 
I he subject may best be considtrcd m two divisions (1) as 
regards the uses of colour in the struggle for existence and m 
sexual relationships , (2) as regards the ehimical causation 

I Bionum'cs 

Use of Colour for C oncealment -Cryptic colounuf!, is b\ far the 
commonest use of colour m the struggle for existence It i-s 
emplojed for the puipose of attack {aj’^ressivc resemblance or 
anticryptu colouring) as well as of defence {protutive resemblance 
or Jnocrypiic cdourtyig) Ihe fact that the sune method, con- 
cealment, may lx used both for attack and defence has Wen 
well explained b> T Belt (Ihe Nairn alt si in Ntcaraj’ua, London, 
1888), who suggests as an illustration the rapuhtv of movement 
which IS also made use of b} both pursuer and pursued, which is 
similarly raised to a maximum in both by the gridual d>ing 
out of the slowest through a series of generations Lr}ptic 
colouring is commonly associated witii other aids 111 the struggle 
for life Thus wcll-eoneealed mammals and birds, when dis- 
covered, will generally endeavour to escape by speed, and will 
often attempt to defend themselv cs actively On the other hand, 
small animals which have no means of active delenee, such as 
large numbers of insects, freepiently depend upon eonce vhneiit 
alone Protective resemblance is far commoner among animals 
than aggressive resemblance, in correspondence with the fact 
that predaceous forms are as a rule muth larger and much less 
numerous than their prey In the t ise of insectivenous \erle- 
brata and their prey such dilTerenies exist m an exaggerated 
form Cryptic colouring, whether used for defence or attack, 
may be eithtr general or special In general rtsimblame the 
animal, in consequence of its colouring, prod ices the saint effect 
as Its environment, but the conditions do nut requiie anv s[)t( i<il 
adaptation of shipe and outhru General resemblance is 
especially common among the animals inhabiting some uni- 
formly colourt d ( xnause of tlu earth s surface, such is an ocean 
or a desert In tla foimer, animals of all shapes are frequentl) 
prolteted bv their transjurtnt blue tolour , on the latter, e<|ually 
diverse forms are defended b\ their sand) appearance Ihe 
efft ct of a uniform appt rance ma) be produced by a eximbma- 
tion of tints in startling contrast Hius the black and white 
stripes of the /ebia blend togethci at a little distance, and “ tJieir 
proportion is such as exactly to mrateh the pale tint which and 
ground possesses when seen bv moonlight ” (F (,alton, Smith 
Africa^ London, 1889) Special resemblance is far commomi 
than general, and is the form which is usuall) met \ ith on the 
diversified surface of the earth, on the shorts, and in shallow 
water, as well as on the floating masses of Algae on tlie surface 
of the ocean, such as the Sargasso Sea In these environments 


tlie cryptic colouring of animals is usually aided by special 
modifita-tions of shape, and bv the instinct which leads them to 
assume particular attitudes Complete stillness and the assump- 
tion of a certam attitude play an essential part in g( txral resem- 
blance on land , but in special resemblance the attitude is often 
highly speeuilizcd, and perhaps more important than any other 
clement in the complex method by \\ hit h cone ealinent is elfea,ted 
In special reseiiibl ince the combination of < olourmg sliape and 
attibide is such as to produte a mure or less exact resemhkinee 
to some one of the obj^tis m the environment, such as i It-af or 
twig, a patch of lichen, or flake of bark In all cases the resem- 
blance IS to some oljjcet which is of no interest to the inemv 
or prey rtspeetnelv Ihe aiiimal ls not hidden from view In 
becoming inchslinguishabU from its background, as in the eases 
of general resemblance, hut it is mistaken for some vvcil-knoan 
object 

In seeking the mtcipretation of these most interesting and 
elaborate adaptations, attempts have Ixen made along two 
lines hirst, it is sought to explain the effect as a result of the 
direct influence of the environment upon the individual (G L I 
Buffon), or by the inherited effl cts of effort and the use and 
disuse of parts (J B P Lamarck) Second, natural selection 
is lielieved to have product fl tlu result, and afterwards m.oin- 
tained it by the surv iv al of the best e one ealed m eae h ge neration 
Ihe former suggestions break down when the eomjilcx nature 
of numerous special resemblances is appreciated Ihus the 
arrangement of coliurs of mtnv kinds into an appropriate 
pattern recjuins the cu-opei Uion of a suitable shape and the 
rigull) ex 1' t adoption of a ecrtaui elaborate attitude Ihe latter 
is instmi live, and thus depends on the central nervous system 
The ervptie effect is due to the exiet eo-npe ration of all these 
factors, and in tiie present state of seitiue the onlv possible 
hope of an interpretation lies m the theory of natural sekelion, 
which can accumulate iny and every variation which tends 
towards survival A few of the chief Ivpes of niethoils bv which 
cemce ilment is effected may be bneflv described liie eolours 
of large numOers of Vertehnate animals are darkest on the back, 
and Iveconif* giaduallv' lighter on the sides, passing into white 
on the belK Ablxitt H Thaverff/'e' luA.vuIxin iSyfl) has 
suggested that this giadatioii ('blitii itcs the appearance of 
soliditv , vvhieh is due to shadov Ihe ( dour-harmonv , whicla 
is also tssential to coneealmtnt, is produced because the back 
IS of the same tint as the env ironment (e t' e<irlh) bathed in the 
cold bleu -white of the sky , wlule the belh , being (old blue-white 
bathed in shadow and vellow earth re lit* turns, proeluces the 
same effect Ihiyer has made models (m the natural historv' 
museums at London, Oxford and ( imbndge) whith support 
his mterpretation m a very cunviming manner Thas method 
of ncutrali/mg shadow for the purpose of coiKtaln ent bv 
UK reased lightness of lint was first sUp^gcstt d bv L B Poulton 
m the case of a larva (rrc.iii Lnt Soc IouJ,iSS'j p 294) and 
i p ipa (T/iWi Lnt S<?( Lc/ui/ , iHSS, pp 596, 507) but he did 
not appreciate the great imiiuitanee of the principle In an 
analogous method in animal m front of a background of dark 
shadow inav have part of its body obliterated by the existcnec 
of a dark tint, the remainder resembling, c , i part of a leaf 
(W Muller, Zw/ fahr J 11 S/>tuj?e/, Jena 1886) Ihis method 
of rendf'img mv Kible anv part winch would mteifcie with the 
resemblance is well known m mimicry A common aid to 
conce ilment is the adoption by differuit uiehv idu ils of Iw'o or 
more different appear mccs, each of which resembles some 
special object to which an enemy is indifferent Thus the 
leaf-hke butterflies (hallima) present various ty pes of colour and 
pattern on the under side of the vvuigs, caeJh of vvhieh tloselv 
resembles some well known appearance presented bv a dead Je if , 
and the common British yellow under- vv mg moth (Trvphaena 
pronuba) is similarlv polv morphic on the uppci side of its upper 
wii^s, which ar^ exposed as it suddenly drops among dcid 
leaves Caterpillars and pupae are also commonly dimorphic, 
green and browm Such differences as these extend tlie area, 
which an enemy is compelled to scan h m order to make a hvmg 
In many cases the cryptic colouring changes appropriately 
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during the course of an individual life, either seasonally, as m the 
pt<irmigan or Alpine hare, or according as the individual enters 
a new environment in the course of its growth (such as larva, 
pupa, imago, &c ) In insects with more than one brood in the 
year, seasonal dimorphism is often seen, and the differences arc 
sometimes appropriate to the altered condition of the environ- 
ment as the seasons change 1 he causes of change m these and 
Arctic animals are insufliciently worked out in both sets there 
are observations or experiments which indicate changes from 
within the organism, merely following the seasons and not 
caused by them, and other observations or experiments which 
prove that certain species arc susceptible to the changing 
external influences In certain species concealment is effected 
by the use of adventitious objects, which are employed as a 
covering Examples of this allocryptic defence are found in the 
tubes of the caddis worms (Phryganea), or the objects made use 
of by crabs of the genera Ilyas, Stenorhvnchus, &c Such 
animals are concealed in any environment If sedentary, like 
the former example, they are covered up with local materials , 
if wandering, likt the latter, they have the instinct to reclothe 
Allocryptic methods may also be used for aggressive purposes, 
as the ant-lion larva, almost buried in sand, or the large frog 
Ceraiophrys, which covers its back with earth when waiting for 
its prey Another form of allocryptic defence is found in the 
use of the colour of the food in the digestive organs showing 
through the transparent body, and in certain cases the adven- 
titious colour may be dissolved m the blood or secreted in super- 
ficial cells of the body thus ceitain insects make use of the 
chlorophyll of their food (Poulton, Proc Roy Soc liv 417) 
The most perfect erv ptic powers are possessed by those animals 
in which the individuals can change their colours into any tint 
which would be appropriate to a norm il environment This 
power IS widely prevalent in fish, and also occurs m Amphibia 
and Rcptilia (the chameleon affording a well-known example) 
Analogous powers exist m certain Crustacea and Cephalopoda 
All these rapid changes of colour are due to changes m shape 
or position of superficial pigment cells controlled by the nervous 
system That the latter is itself stimulated by light through 
the medium of the eye and optic m rve has been proved in many 
cases Animals with a short life-history passed m a single 
environment, which, however, may be very different m the 
case of different individuals, may have a different form of 
variable crvplic colouring, namely, the power of adapting their 
colour onct for all (many pupae), or once or twice (many larvae) 
In these cases the effect appears to be produced through the 
nerv ous system, although the stimulus of light probably acts on 
the skin and not through the ey os P irticoloureil surfaces do not 
prodiu e particoloured pupae, probably because the antagonistic 
stimuli neutralize each other in the central nervous system, 
which then disposes the superficial colours so that a neutral or 
intermediate effect is produced over the whole surface (Poulton, 
Tran'! Ent Soc Land , 1892, p 29^) Cryptic colouring may 
incidentally produce superficial resemblances between animals, 
thus desert forms concealed in the same v ay mav gain a likeness 
to each other, and m the same way special resemblances eg 
to lichen, hark, grasses, pine-needles, &c , mav sometimes lead 
to a tolerably close similarity between the animals which arc 
thus concealed buch likeness may be called svncrypiic or 
common protective (or aggressive) resemblance, and it is to be 
distinguished from mimicry anci common wirning colours, in 
which the likeness is not incidental, but an end in itself bvn- 
crvptic resemblances have much in common with those in- 
cidentally caused by functional adaptatiun, such as the mole-like 
forms produced in the burrowing Insectivora, Rodentia and 
Marsupialia Such likeness mav be called syniechntc resemblance, 
incidentally produced by dynamic similarity, just as syncryptic 
resemblance is produced bv static similarity 

Use of Colour for Warning and Signalling, or Scmattc Coloration 
— The use of colour for the purpose of warning is the exact 
opposite of the one which has been just described. Us object 
lieing to render the animal conspicuous to its enemies, so that it 
can be easily seen, well remembered, and avoided m future 


Warning colours are associated with some quality or weapon 
which renders the possessor unpleasant or dangerous, such as 
unpalatability, an evil odour, a sting, the poison-fang, &c The 
object being to warn an enemy off, these colours are also called 
aposemattc Recognition markings, on the other hand, are 
episemattc, assisting the individuals of the same species to keep 
together when their safety depends upon numbers, or easilv to 
follow each other to a place of safety, the young and inexperienced 
benefiting by the example of the older Episematic characters 
are far less common than aposematic, and these than cryptic , 
although, as regards the latter comparison, the opposite im- 
pression IS generally produced from the very fact that conceal- 
ment is so successfully attained Warring or aposematic 
colours, together with the qualities they indicate, depend, as 
a rule, for their very existence upon the abundance of palatable 
food supplied by the animals with crvptic colouring Unpalata- 
bility, or even the possession of a sting, is not sufficient defence 
unless there is enough food of another kind to be obtained at the 
same time and place (Poulton, Proc Zool Soc , 1887, p 191) 
Hence insects with warning colours are not seen in temperate 
countries except at the time when insect life as a whole is most 
abundant , and in warmer countries, with well-marked wet and 
dry seasons, it will probably be found that warning colours are 
proportionatelv less developed m the latter In many species 
of African butterflies belonging to the genus Junonui (including 
Precis) the wet-season broods arc distinguished by the more or 
less conspicuous under sides of the wings, those of the dry season 
being highly erv ptic Warning colours are, like cryptic, assisted 
by special adaptations of the body -form, and especially by mov e- 
ments which assist to render the colour as conspicuous as possible 
On this account animals with warning colours generally move 
or fly slowlv, and it is the rule in butterflies that the warning 
patterns are similar on both upper and under sides of the wings 
Many animals, when attacked or disturbed, “ sham death (as 
It IS commonly but wrongly described), falling motionless to the 
ground In the case of well-concealcd animals this instinct guts 
them a second chance of escape in the earth or among the leaves, 
Ac , when thev^ have been once detected , inimals with warning 
colours are, on the other hand, cnibled to assume t position in 
which their charactcis are displayed to the full ( J Portschinskv , 
J epidopterorum Rossi ae Dtologia, St Petersburg, 1890, plate 1 
figs 16, 17) In both cases a definite attitude is assumed, which 
IS not that of death Other warning chaiactcrs exist m addition 
to colouring thus sound is made use of by the disturbed rattle- 
snake and the Indian Echts, Ac Large birds, when attacked, 
often adoot a threatening attitude, accompanied by a tcrrifving 
sound The cobra warns an intrude! chiefly by attitude and the 
dilation of the flattened neck, the effect being heighti ned in some 
species by the “spectacles” In such cases we often sec the 
combination of cryptic and sematic methods, the animal being 
concealed until disturbed, when it instantly assumes an apo- 
sematic attitude The advantage to the animal itself is ck ir i 
poisonous snake gams nothing bv killing an animal it cannot cat , 
while the poison does not cause immediate death, and the enemy 
would have time to injure or destrov the snake In the case of 
small unpalatable animals with warning colours the enemies 
would only first become aware of the unpleasant quality bv 
tasting and often destroying their prey , but the spec les would 
gam by the experience thus conveyed, even though the indiv idual 
might suffer An insee t-cating animal docs not come into the 
world with knowledge it has to be educated bv experience, and 
warning colours enable this education as to what to avoid to 
be gamed by a small instead of a large waste of life Further- 
more, great tenacitv of life is usually possessed by animals with 
warning colours Ihe tissues of aposematic insects generally 
possess great elasticitv and power of resistance, so that large 
numbers of individuals lan recover after very severe treatment 
The brilliant warning colours of many caterpillars attracted 
the attention of Darwin when he was thinking over his hypo- 
thesis of sexual selection, and he wrote to A R Wallace on the 
subject (C Darwin, Life and letters, London, 1887, 111 g^) 
Wallace, m reolv, suggested their interpretation as warning 
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colours, a suggestion since verified by experiment {Proc hnt Soc 
Lond , 1867, p Ixxx , Trans Ent Soc Land, 1869, pp 21 and 
27) Although animals with warning colouis are probably but 
little attacked by the ordinary enemies of their class, they have 
special enemies which keep the numbers down to the average 
Thus the cuckoo appears to be an insectivorous bird which will 
freelv devour conspicuously coloured unpalatable larvae Ihe 
effect of the warning colours of caterpillars is often intensified 
b\ gregarious habits Another aposematic use of colours and 
structures is to divert attention from the vital parts, and thus 
give the animal attacked an extra chance of escape Ihe large, 
conspicuous, easily torn wings of butterflies and moths act in 
this way, as is found by the abundance of individuals which ma\ 
be captured with notches bitten sv mmetncally out of Ixith wings 
when they were in contact Ihc e>c spots and “tills” so 
common on the hinder part of the hind wing, and the conspicuous 
apex so frequently seen on the fore wing, probably have this 
meaning Their position corresponds to the p irts which are most 
often found to be notched In some cases (c g inan> Lycaemdae) 
the ‘ tail ’ and e\c-spot combine to suggest the appear ince of 
a head with antennae at the posterior end of the butterfly, the 
deception being aided by movements of the hind wings Ihc 
flit-toppcd “tussocks” of hair on many caterpillars look like 
conspicuous fleshy projections of the body, and they are held 
prominently when the larva is attacked If sti/cd, the “ tus- 
sock comes out, and the enemy is greatlv inconv enieneed by the 
line branched hairs Ihe tails of lizards, which easilv break off 
arc to be similarly cxpliined, the attention of the pursuer being 
probably still further diverted by the extremelv active move- 
ments of the amputated member Cert un crabs simihrly throw 
off their claws when attacked, and the claws continue to snap 
most activ eh Ihe tail of the dormouse, which c^silv comes off, 
and the extremely bushv t ul of the s<iuirrcl, arc probably of use 
m the same manner Animals with warning colours often tend 
to resemble each other supcrfieiallv Ihis fact was first pointed 
out bv H W Bates in his paper on the theorv of mimicry {Ttans 
Linn Soc vol xxiii , 1862, p 495) He showed that the con- 
spicuous, presumably unp datable, tropical \incrican butterflies, 
belonging to v erv different groups, which arc mimicked by others, 
also tend to resemble each other, the likeness being often remark- 
abh exact 1 hese resemblances were not expl xined by his theory 
of mimicrv, and he could only suppose that thev had been 
produced by the direct influence of a common environment 
Ihe problem was solved in 1879 by Fritz Muller (sec Proc Lnt 
Soc T ond , 1879, p XX ), who suggested that life is saved bv this 
rcscmhlanee between warning colours, inismuch as tlie education 
of young inexperienced enemies is facilitated Tach species 
which falls into a group with common wirning {sxnapoicmaltc) 
colours contributes to save the lives of tht other members It 
is sufficiently obvious th it the amount of learning and remember- 
ing, and consequently of injury and loss of life involved in the 
process, are reduced when many species m one place possess the 
same aposematic colouring, instead of each exhibiting a different 
“ danger-signal ” These resemblances are often described as 
“ Mullerian mimicry,” as distinguished from true or ‘ Batesian 
mimicry” described in the next section Similar synapose- 
matic resemblances between the speciallv protected groups of 
butterflies were afterwards shown to exist in tropiea! Asia, the 
East Indian Islands and Polvnesia bv T Moore {Proc Zool 
Soc , 1883, p 201), and in Africa by E B Poiilton {Report Brit 
Avioc , 1897, p 688) R Mcldola ( inn ond ^fag Not Hi<!t 
X , 1882, p 417) first pointed out and cxpl lined in the same 
manner the remarkable general uniformity of colour and pattern 
which runs through so many species of each of the distasteful 
groups of butterflies, while, still later, Poulton(Pm Zool Sot , 
1887, p 191) similarly extended the interpretation to the svn- 
aposematic resemblances between animals of all kinds m the 
same country Thus, for example, longitudinal or circular 
bands of the same strongly contrasted colours are found in 
species of many groups with distant affinities 

Certain animals, especially the Crustacea, make use of the 
special defence and warning colours of other animals Ihus 
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the English hermit-crab, Pagurus Bernhardus, commonly carries 
the sea-anemone, Sagartia parasitica, on its shell , while another 
English species, Pagurus Prideauxii, inhabits a shell which is 
invariably clothed bv the flattened idamsia palliata 

The white patch near the till which is frequently seen in the 
gregarious Ungulates, and is often rendered conspicuous bv 
adjacent black markings, probably assists the individuals in 
keeping together, and appi iranres with probably the samf 
inte rpreLition are found m manv birds Ihc white upturned 
tail of the rabbit is probablv of use in enabling the individuals 
to follow each other rcadiK The difference between a tvpical 
aposematic character appealing to enemies, and episematu 
intended for other individuals of the simc species, is well seen 
when we compare such eximples is (i) the huge binner-like 
white tail, conspicuouslv contrasted with the black or black and 
white bodv , bv which the slow-rnov mg skunk warns enemies of its 
power of emitting an intolerablv offensive odour (2) the small 
upturneel white tail of the rabbit, onlv seen when it is likely 
to be of use and when the owner is moving, and, if pursued, verv 
rapidly moving, towards safe tv 

Mimicry (see also Miviieuv) or Pseudo-nniatic Colours — Ine 
fact thit animals with distint aflinitics mav more or less closely 
resemble e ich other vv is observed long before the existing ex- 
planation was possible Its recognition is implied in a number 
of insect names with the termination -formis, usually given to 
species of various orders which more or kss closelv risernble the 
stinging lEmenoptera Ihe usefulness of the resernblanee was 
suggested in Kirbv and Spence s Introduction to rntontolog\ , 
London, 1817, 11 223 H \\ Bates {Tram linn Soc vol 
xxiii , 1862 p 49s) first proposed in expl inalion of mimierv 
based on the theorv of natural selection He supposed that 
everv step m the formation and gradual imprenement of the 
likeness oeeurred in consequence of its usefulness m the struggle 
feir life The subject is of adfiitionil interest, inismueh as it 
was one of the fiist atternjits to applv the theorv of natural 
selection to a large class of phenomena up to th it time well known 
but unexplained Numerous eximples of mimierv imong 
tropical American butterflies were discussed bv Bites m his 
piper, and m 1866 \ R Wallicc extended the hvpothcsis to 
the butterflies of the tiopu il 1 ist (/;<7«s I inn Sot vol xxv , 
1866 p 19) Roland 1 rimi n (yroiij. Linn Soc vol xxvi,i87o, 
p 497) to those of Afriia m 1870 The term mimicry is used m 
vinous senses It is often extended, as indeed it was bv B.ites, 
to include all the superficial resemblances between animals anti 
anv part of their environment W ill lee however s< parated the 
crvptic resemblances alreadv described, and the majoritv of 
naturalists hive followed this convenient arrangement In 
crvptu resemblance an animal resembles some object of no 
intciest to Its enemy (or prev ) and in so doing is concealed , m 
mimierv an animil resembles some other animil which is 
specially disliked bv its enemv , or some objee t which is specially 
attractive to its prev, and m o doing becomes conspicuous 
Some naturalists have tonsidered mimierv to include all super- 
ficial likenesses between animals but such a classification would 
group together resemblances which havx vvidclv different uses 
(i) The resembhnre of a mollusc to the coial on which it lives, 
or an external parasite to the hair or skin of its host, would be 
procry ptic , ('’) that between moths which resemble lichen, 
svncrvptic , (3) between dististeful insects, synaposeniotic , (4) 
between the Insectivor mole and the Rodent mole-rat, syn- 
technic , (s) the essential element m mimierv is that it is a 
false warning (pseud-aposematic) or fiKe recognition (pseud- 
episematic) character Some have considered that rnimicrv 
indicates resemblance to a moving object, but apart from the 
non-mimetu likenesses between anim ds classified alxiv e there are 
ordinarv cryptic resemblinces to drifting leaves, swaving bits 
of twig, cNc , while trulv mimetic resemblances are often speciillv 
adapted for the attitude of rest Manv use the term mimicry 
to include svnaposematic as well as pseudo-sem itic resemblances, 
calling the former “ Mullerian ” the latter “ Batesian ’ mimierv 
The objection to this grouping is that it takes little account 
of the deceptive element which is essential in mimierv In 
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s> naposematic colouring the warning is genuine, m pseud- 
aposcmatic it is a sham 1 he term mimicr>' has led to much mis- 
undei standing from the fact that in ordinary speech it implies 
deliberate imitation 1 he production of mimicxy in an indiv idual 
animal has no more to do with consciousness or “ taking thought ” 
than any of tbt other processes of growth Proteetne mimicry 
IS here defined as an advantageous and superficial resemblance 
of one animal to another, which latter is specially defended so 
as to be disliked or feared by the majority of enemies of the 
groups to which both belong — a resemblance which appeals to 
the sense of sight, sometimes to that of hearing, and rarely to 
smell, but does not exttnd to deep-seated characters except 
when the superficial likeness is affected by them Mutatis 
mutandis this definition will apply to aggressive (pseud- 
episematic) rt semblance Ihe conditions under which mimicry 
occurs have been stated bj Wallace — “(i) that the imitative 
species occur m the same area and occupy the same station as 
the imitited , (2) that the imitators are always the more defence- 
less , (3) that the imitators are alwavs less numerous in indi- 
viduals , (4) that the imitators differ from the bulk of their 
allies , (s) thiit the imitation, howecer minute, is external and 
visible only, never extending to internal characters or to such 
as do not affect the external appearance ’ It is obvious that 
conditions 2 and 3 do not hold lu the case of Mullerian mimicry 
Mimicry has been explained, independent!) of natural selection, 
by the supposition that it is the common expression of the direct 
action of common causes, such as climate, food, ixc , also by 
the supposition of independent lines of evolution leading to the 
same result without any selective actum in consequence of 
idvantage m the struggle , also by the operation of sexual 
selection 

It IS proposed, m conclusion, to give in account of the broad 
aspects of mimicry, and attempt a brief discussion of the theories 
of origin of each class of facts (see Poulton, Ltnii Soc Joitrn 
Zool , 1898, p 558) It will be found th*it in manv cases the 
argument here made use of applies equally to the origin of 
(ryptic and sematic colours The relationship between these 
classes has been explained mimicry is, as Wallace has stitcd 
(Darunniim, London, 1889), merel) “ in exceptional form of 
protects e rcseanblancc ” Now , protective (cryptic) resemblance 
eannot be explained on any of the lines <>uggested above, except 
natural selection , even sexual selection fails, because cryptic 
resemblance is especially common in the immature stages of 
insect life But it would be unreasonable to explain mimetic 
resemblance by one set of pnncipUs and cn ptic by another and 
totally different set Again, it may be plausible to explain the 
mimicry of one butterfly for another on one of the suggested 
lints, but the resemblance of a fly or moth to a wasp is by no 
means so easy, and here scleition w'ould be generally conceded , 
vet the appt al to ant.vgonistic principles to explain such closely 
related cisis would onl) be justified by much direct evidence 
Furthirmore, th( mimetic resemblances between butterflies are 
not haphazard, but the models almost invariably belong only to 
certain sub-families, the Danamae and Acraetnae m all tlie 
warmer parts of the world, and, in tropical America, the Iiho- 
munae and Heltcomnae as well 1 hese groups have the char- 
acttristics of aposematic species, and no theory but natural 
selection explains tlieir invanable occurrence as models wherever 
they exist It is impossible to suggest, except by natuial 
selection, any explanation of the fact that mimetic resemblances 
ire confined to changes which produce or strengthen a super- 
ficial likeness Very deep-seated changes are generally involved, 
inasmuch as the appropnatc instincts as to attitude, &c , are as 
important as colour and maiking The same convlusion is 
rc<iched when we analyse the nature of mimetic resemblance 
and realize how comjilex it rtallv is, being made up of colours, 
both pigmentarv and structural, pattern, form, altitude and 
movenunl A plausible interji relation of colour mav be wildlv 
improbable when applied to some other clement, and there is 
no explanation except natural selection which can explain all 
these elements Ihe appeal to the direct action of local con- 
ditions in common often breaks down upon the slightest investi- 


gation, the difftrence in habits between mimic and model in the 
same locality causing the most complete divergence in their 
conditions of life Ihus many insects produced from burrowing 
larvae mimic those whose larvae live m the open Mimetic 
resemblance is far commoner m the female than m the male, a 
fact readily explicable by selection, as suggested by Wallace, foi 
the female is compelled to fly more slowly and to expose itself 
while laying eggs, and hence a resemblance to the slow-flying 
freely exposed models is especially advantageous 1 he facts that 
mimetic species occur in the same localit), fly at the same time 
of the jear as their models, and are da) -flying species even 
though they may belong to nocturnal groups, are also more or 
less difficult to explain except on the theory of natural selection, 
and so also is the fact that mimetic resemblance is produced 
m the most varied manner A spider resembles its model, an 
ant, by a modification of its body-form into a superficial resem- 
blance, and by holding one pair of legs to represent antennae , 
certain bugs (licmiptera) and beetles have also gained a shape 
unusual m their respective groups, a shape which superficially 
resemb’es an ant , a Locust id {Mvrtnecophana) has the shape 
of in ant painted, as it were, on its body, all other parts resem- 
bling the background and invisible , a Membraiid (Homoptera) 
IS ejitirel) unlike an ant, but is concealed by an ant-likc shield 
When we further realize that in this and other examples of 
mimicry “ the likeness is almost always detailed and remarkable, 
however it is attained, while the methods differ absolutel) we 
recognize that natural selection it. the onl) possible explanation 
hitherto suggested In the cast s of aggressive mimicry an inimal 
resembles some object which is attract!) e to its prey Fxampks 
are found m the flower like species of Mantis, which attract the 
insects on which they ft ed Such cases are generally described 
as possessing “ alluring colours,” and are regarded as examples 
of aggressive (anticryptic) resemblance, but their logical pxisition 
is here 

Colours dtsplaved in Courtship, Secondary Sexual Characters, 
Ept^amic Colour \ — Darwin suggested the explantation of these 
appearances in his theory of sexual selection {The Desci nt of Man, 
London, 1874) The rivalry of the males for the possession of 
the females he believed to be decided b) the preftniicc of the 
latter for those individuals with especialK bright coloum, highly 
developed plumes, lx.autiful song, &.c Wallace docs not atcept 
the theor\% but helloes that natural sekttion, either dircctl) 
or indirectly, accounts for all the facts Probabl) the majont) 
of n iturahsts follow Darwm in this respect ihe subject is most 
difficult, and the interpri tation of a great proportion of the 
examples in a high degree uncertain, so that a very brief account 
IS here expedu nt That selection of some kind has been opera- 
tive IS indicated by the diversity of the elements into which the 
effects can be analysed Ihe most complete set of observations 
on cpigamic display wis made by (leorge W and Elizabeth 
tr Perkham upon spiders of the family Atlidae {ISat Bi’it Soc 
of Wisconsin, vol 1, 1889) Ihcsc observations afforded the 
autliors “ conclusive evidence that the females pay close atten- 
tion to the love-dances of the males, and also that they hu)e 
not only the power, but the will, to exercise a choice among the 
suitors for their favour” Fpigamic characters are often con- 
cealed except during courtship , they are found almost c'xclu- 
sivcl) m species which are diurnal or semi-diurnal m tlieir habits, 
and are excluded from those parts of the body which move too 
rapidly to be seen The) are very commonly directly .associated 
with the nervous system, and in certain fish, and probably 
m other anim.als, an analogous heightening of effect accompanies 
nervous excitement other than sexual, such as that due to fighting 
or feeding Although there is epigamic display in species with 
sexes alike, it is usually most marked m those wiih secondary 
sexual chanwlers specially developed m the male Ihesc are 
an exception to the rule m heredity, m that their appearance is 
normally restricted to a single sex, although m many of the 
higher animals they have been proved to be latent m the other, 
and may appear after the essential organs of sex have been 
removed or liecomc functionlcss This is also the case m the 
Aculeate Hymenoptera when the reproductive organs have been 
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destroyed by the parasite Stylops J 1 Cunninj^ham has arguerl 
(Sexual Dimorphism m the Ammal Ktnf^dom, London, 1900) that 
secondary sexual characters have Ixien pnxluced by direct 
stimulation due to contusts, &c , m the hn'eding pcriofl, and have 
gradually become hereditarv , a hypothesis involving the assump- 
tion that acquired chaiacters are transmitted Wallace suggests 
that they are m part to be explained as “ recognition charac ters,” 
in part as an mdication of surplus vital activitv in the male 

Authoritiks fhe following works may also be cansulUd 
T Eimti Orthogeiirsis dcr SAnnettohu^e (Ixipzig i8<»8) E B 
Ponlton T! e Colours of 'Inimeils (I ondon i8yo) , F F Beddaid 
A rwnal C<}lfyraltom (f ondon 1892) F Ilias< Kesianhes on Mtniiny 
(tianslation London, 1806) A K Wall ice Natura’ hrledtmi and 
1 topical Nature {iMmkm l8ys) Darutiiism {iMinUm 1807) A H 
Thayer and (r H Thnjer, CoHccahng Colouration in the 4 ntmal 
Kingdom (New York, iQoy) (EBP) 

2 Chlmisirv 

Ihe coloration of the surface of aniiTuds is caused either In 
pigments, or by a certain d; ucture of the surface b> means of which 
tlie light falling on it, or reflected through its superfkial trans- 
parent layers, undcigoes diffraction or other optical change 
Or It mav be the result of a combination of these two causes 
Lt plays an import int part in the relationship of the animal to 
its environment, in concealment, in itumicry , and so on , the 
presence of a pigment in the integument may also serve a more 
direct ph) siological purpose, such as a respiratory function The 
coloration of birds’ feathers, of the skin of many fishes, of many 
insects, IS partialh at least due to structure and the action of the 
ptdilnr pigmented cells known is “ c hromatophores ” (which 
W (inrstang defines as pigmented cells specialized for the 
dischirgcof thechromitic function), ind is nnieh better marked 
when these have foi their background a “ reflecting Uvxr ’ such 
as is prov idcd by guanin, a substance closely related to uric acid 
Such a mechanism is seen to greatest adv ant-'ge in fishes Among 
these, guamn miy be present in a finely granuhr form, causing 
the light fallmg cm it to lie scattered thus producing a while 
effect or it may be present in a peculi ir crv^stalline form, the 
crystals being known as “ iridocytcs , 01 in a laver of closelv 
apposed nee elk s forming a siKerv sheet or nunc 1 In the ins of 
some fishes the golden red colour is produced bv the light 
reflected from sueh a layer of gu inm needles having to pass 
through i thin lav^r of a reddish pigment, known as a ‘ lipo- 
ohrome ” Again, m some lepidoptereius insee^s a white or a 
yellow appearance is producecl bv the deposition of uric acid or 
a nearly allied substince ora the suffice of the wings Jn many 
animals hut cspeciallv imong mverlehiates, colouring nutters 
or pigments play an important role in surface coloration , m some 
cases such color ition ma\ be of benefit to the animal, but in 
oth( rs the integument simplv serves as an organ for the excretion 
of waste pigmentary substances Pigments (i) mav be of direct 
physiologic d importance , (2) they may be excretory , or (^) 
they may be introduced into the bodv of the animal with the 

f(X)d 

Of the many pigments whuh have been described up to the 
presemt time, very few have been subjected to elementary 
chemical analysis, owing to the great difficulties attending their 
isolation An extremely small amount of pigment will give rise 
to <a great amount of coloration, and the pigments are generally 
accompanied by impurities of various kmds which cling to them 
with great tenacitv , so tlut when one has been thoroughly 
de-ansed very little of it remains for ultimate analysis Most of 
these substances have been detected bv means of the spectroscope, 
tlieir absorption bands serving for their recognition, but mere 
identity of spectrum does not necessarily mean chemical identity, 
and a few chemical tests hav e also to be applied liefore a con- 
clusion can he drawn The absorption bands are nferred to 
leitam definite parts of the spectrum, such as the Fraunhofer 
lines, or they may be given in wave-lengths Tor this puipose 
the readings of tlie spectroscope arc reduced to wave-lengths by 
means of interpolation curves , or if /eiss s rait rosuei troscope 
be used, the position of bands in wave-lengtlis (denoted by the 
Greek letter A) may be read directly 

Haemoglobin, the red colouring matter of vertebrate 
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I blood, and its denvativ’^es haematin, 

^^2^80^4^ 3.nd baematoporphynn, CjgHjgNoOy, arecolouruig 
I matters about which we possess defimte diemical knowledge, as 
they have been isolated, punfied and analysed Most of the 
bile pigments of mammals have likewise been isolated and 
studied chemically, and all of these arc fully descnbtd in the 
text-lwoks of phvsiology and {>hysiologiCtil chemistry Haemo- 
globin, though physiologically of great importance in the re- 
spiratory pioccss of vertebrate animals, is yet sddom used for 
surface pigment ition, except in the ficc of while races of man or 
in other parts m monkeys, In some worms the transpircnt 
skin allow s the haemoglobin of the blood to be seen through the 
integument and in certain fishes also the haemoglobin is visible 
through the integument It is a curious and noteworthy fact 
that in some invertebrate animals in which no haemoglobin 
occurs, we meet with its derivatives Ihiis haematin is found in 
the so called bile of slugs, snails, the limpet and the crayfish 
In sca-anemones there is a pigment which yuclds some of tlie 
decomposition-prcxliH ts of haemoglobin, and associated with 
this IS a green pigment apparently identical with biliverom 
(CjrtHjgN^O^), a green Ule pigment Again, haematoporphy nn 
is found in the integuments of star-fishes and slugs, and occurs 
in the “dors.il streak of the earth-worm / twthrtais ierresirts, and 
perhaps in other species Haematoporpbynn and bihverdm also 
occur in the egg-shells of certain birds, but in this case they are 
derived from haemoglobin Haemoglobin is sud to be found os 
low down in the inimal kingdom is the Lchinodenns, eg in 
Ophiaetis vtrens J hyouella gemmaia It also occurs in the 
blood of Pl(riun(>i\ corneus ancl m the pharyngeal muscles of 
other mollusra 

A gnat number of other pigments have been dtscr.bed , for 
example, in the muscles and tissues of animals both vc’tebrate 
and invertebrate, are the histohoematins, of which a special 
muscle pigment my ohaemalin is one In vertebrates the latter 
IS generallv accompanied bv hiemoglobin but in invertebrates — 
with the exception of the pharvngeal muscles of the mollusca — 
It occurs ilone Although closely related to hiemoglobin or its 
derivative haeinochromogen the histohaematins an vet totally 
distinct, and thev arc found in animiJs where not a trie'c of 
haemoglobin can l>e detected Another mteresUng pigment is 
turacin, whieh contains aUiut 7 of nitingcn, found bv Pro- 
fessor \ 11 Church in the feathers of the tape lorv and other 
plantain -caters from which it can be extracted bv water 
containing i trace of ammonn It his been isolated, punfied 
and analvscd bv Professor Church 1 roni it mav be obtained 
luracoporphv nn, which is identical with h a maloporphv nn, ind 
gives the lund in the ultra-violet which J L Soret and subse- 
quently A (jtungee luive found to be chaiactcristie of haemoglobin 
and Its compounds Turacin itself gives a peculiar two banded 
spectrum and contains about 7^0 of copper in its moleeult 
Another copper-containing pigment is haeinucvanin, which m the 
oxidized St ite gives a blue colour to the* blood of v anous Mollusca 
and Arlhropoda I ike haemoglobin it acts as an oxy g'^n-camer 
in respiration, but it takes lui part m suifacc coloration 

A class of pigments widelv distributed among plants and 
animals arc the lipochronxs \s their ninic denotes, thev arc 
allied to fat and generally accompany it, being soluble in fat 
solvents Ihev plav an important part in surface coloration, 
and may lie greenish, yellow or red in colour liny contain 
no nitiogen As an ex^imple of a lipochrome whuh has been 
isolated, crystallized xnd purified, we may mcnliun caiotin, 
which lias recently been found m green kaves (hlorophyll, 
which IS so often associated with a lipochrome, has been found 
in some Infusoria and in Hydra ineJ bpoitgtlla &c In some 
cases It IS probably fomicd by the animal , in oUicr eases il m i\ 
be due to symbiotic algw, while m the gistric gland of many 
Mollusca, Crustacea and Lehmudermata it is derived from 
food-chloiophyll Here it is known as cntcro-diloropln 11 
The black pigments which occur among both vertebrate and 
mvertebrate animals often have only one attribute in common, 
VIZ Wackness, for among the discordant results of imdy sis one 
thing is certain, viz tint the mclinins from vcitcLratc animals 
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are not identical with those from invertebrate animals The 
melanosis or blackening of insect blood, for instance, is due to 
the oxidation of a chromogen, the pigment produced being 
known as a uranidme In some sponges a somewhat similar 
pigment has been noticed Other pigments have been described, 
such IS actiniochrome, echinochrome, pentacrinin, antedonin, 
polyper) thrin (which appears to be a haematoporphvnn), the 
flondmes, spongioporphyim &c , which need no mention here , 
all these pigments can only be distinguished b\ means of the 
spectroscope 

Most of the pigments are preceded by colourless substances 
known as “chromogens,” which bv the action of the oxgven 
of the air and by other agencies become changed into the corre- 
sponding pigments In some cases the pigments are built up 
in the tissues of an animal in others they appear to be derived 
more or kss directlv from the food Derivatives ol chlorophvll 
and lipochromes espet lalh , seem to be taken up from the intes- 
tine, probably by the agency of leucocytes, in which they may 
occur m combination with, or dissolved by, fatty matters and 
excreted by the integument In worms especially, the skin 
seems to excrete manv effete substances, pigments included 
No direct connexion has been traced between the chlorophvll 
eaten with the food and the haemoglobin of blood and muscle 
Attention may, howc v er, be drawn to the work of Dr E Schunck, 
who has shown tint a substance dosclv resembling haemato- 
porphyrin can be prepared from chlorophyll , this is known as 
phvlloporphynn Not onlv docs the viable spcctium of this 
substance resemble that of haematoporphvnn, but the uwntble 
ultra-violet also, as shown by C A Schunck 

The reader mav n fer to E A Sch ifer s T< v/ Book of Ph^siologv 
(1898) for \ (^aingccs article “On Haemoglobin and its Com 
jiounils ' , to tlu waters pipcis in the Phil Irani and Proi lto\ 
boc from 1 88 1 onwards ind ilso (fuarl Journ Microi Sett nee end 
fount of Ph\siol to C r W Krukenbergs Ynghtthende plntio 
hgtsche ^Itufien from 1879 onwards and to his I orfrage Miss M I 
Ncwbigm collected m Colour in \ature (1898) most of the recent 
litciaturc of this subject Dr E Schunck s papers will be found 
under the heading ‘ Contubution to tin Clunustiy of Chlorophyll 
m Pioc Roy Sol fiom 1885 onwards and Mr C \ Schuncl s 
paper m /Voc Roy Soc vol Kin (( A MacM ) 

COLSTON, EDWARD (1656-1721), English philanthropist, 
the son of William Colston, a Bristol merchant of goocl position, 
was born at Bristol on the 2nd of November 1656 He is gener- 
ally understood to have spent some years of his youth and man- 
hood as a factor in Spain, with which country hts family was long 
connected commercially, and whence, by means of a trade in 
wines and oil, great part of his own vast fortune was to come 
On his return he seems to have settled in london, and to have 
bent himself resolutely to the task of making money In 1681, 
the date of his fathers decease, he appears as a governor of 
( hrist s hospital, to which noble foundation he afterwards gave 
frequently and largely In the same year he probably began to 
take an actn e interest in the affairs of Bristol, where he is found 
about this time embatked in a sugar refinery , and during the 
remainder of his life he seems to have divided his attention pretty 
equally between the city of his birth and that of his adoption In 
1682 he appears in the records of the great western port as ad- 
vancing a sum of £\^oo to its needy corporation , in 1685 as 
“ a free burgess and metre (St Kitts) merchant ” he was made a 
member of the Merchant’s Hall , and in 1684 he was appointed 
one of a committee for managing the affairs of Clifton In 1685 
he again appears as the citv s cn ditor for about £2000, repayment 
of which he is found insisting on in 1686 In 1689 he was chosen 
auditor by the vestry at Mortlake, where he was residing m an 
old house once the abode of Ireton and Cromwell In 1691, on 
St Michael’s Hill, Bristol, at a cost of £8000, he founded an alms- 
house for the reception of 24 poor men and women, and endowed 
with accommodation for “ Six Saylors,” at a cost of £600, the 
merchant’s almshouses m King Street In 1696, at a cost of 
£8000, he endowed a foundation for clothing and teaching 40 
boys (the books emploved were to have m them “ no tincture 
of Whiggism ”) , and six years afterwards he expended a further 
sum of £1500 in rebuilding the school-house In 1708, at a cost 
of £41,200, he built and endowed his great foundation on Saint 


I Augustine’s Back, for the instruction, clothing, maintaining 
and apprenticing of 100 bovs , and in time of scarcity, during 
this and next year, he transmitted “ by a private hand ” some 
£20,000 to the London committee In 1710, after a poll of four 
I davs, he was sent to parliament, to represent, on strictest Tory 
principles, his native city of Bristol , and m 1713, after three 
years of silent political life, he resigned this charge He died 
at Mortlake in 1721, having nearly completed his eighty-fifth 
year , and was buned in All Saints’ church, Bristol 

Colston, who was in the habit of bestowing large sums yearly 
for the release of poor debtors and the relief of indigent age and 
sickness, and who gave (1711) no less than £6000 to increase 
Queen Anne’s Bountv Fund for the augmentation of small livings, 
was always keenly interested in the organization and manage- 
ment of his foundations , the rules and regulations were all 
drawn up by his hand, and the minutest details of their consti- 
tution and economy were dictated by him A high churchman 
and Tory'', with a genuine intolerance of dissent and dissenters, 
his name and example have served as excuses for the formation 
of two political benevolent societies — the “Anchor” (founded 
1769) and the “ Dolphin ’ (founded 1749), — and also the 
“Grateful” (founded 17158), whose rivalry has been perhaps 
as instrumental m keeping their patron’s memory green as have 
the splendid chanties with which he enriched his native city 
(see Bristoi ) 

See Giiixrd, Pdward Colston the Phtlanlhroptsl (4to Bnstol 
1852) Pi>cc A Popular History of Bnstol (18O1) , Manclicc 
Bnstol Chanties 

COLT, SAMUEL (1814-1862), American inventor, was born on 
the 19th of July 1814 at Hartiord, Connecticut, where his 
father had a manufactory of silks and woollens \t the age ot 
ten he left school for the facturv, and at fourteen, then being 
in a boarding school at Amherst, Massachusetts, he made a 
runaway voy'agc to India, during which (in 1829) he constructed 
a wooden model, still existing, of what was afterwards to be the 
revolver (see Pisioi) On his return he learned chemistry 
from his father s bleaching and dyeing manager, and under the 
assumed name “ Dr Coult ’ travelled over the United States 
and Canada lecturing on that science The profits of two \cars 
of this work enabled him to continue his researches and experu 
ments In 183s, having perfected a six-barrelled rotating 
breech, he visited Europe, and patented his inventions m London 
and Pans, securing the American right on his return and the 
same veai he founded at Paterson, New Jersev, the Patent 
Arms Company, for the manufacture of his revolvers only 
As early as 1837 revolvers were successfully used by United 
States troops, under Lieut -Colonel William S Harney, m 
fighting against the Seminole Indians m P'lorida C olt’s scheme, 
however, clid not succeed , the arms were not generally appreci- 
ated , and in 1842 the company became insolvent No revolvers 
were made for five years, and none were to be had when General 
Zacharv Taylor wrote for a supply from the scat of war in 
Mexico In 1847 the United States government ordered 1000 
from the inventor , but before these c ould be produced he had 
to construct a new model, for a pistol of the company’s make 
could nowhere be found Ihis commission was the beginning 
of an immense business The little armoury at Whitneyville 
(New Haven, Connecticut), where the order for Mexico was 
executed, was soon exchanged for larger workshops at Hartford 
These m their turn gave place (1852) to the enormous factory 
of the Colt’s Patent Tire-Arms Manufacturing Company, doubled 
m i86r, on the banks of the Connecticut river, within the city 
limits of Hartford, where so many millions of revolvers with 
all their appendages have been manufactured Thence was 
sent, for the Russian and English governments, to Tula and 
Fnfield, the whole of the elaborate machinery devised by Colt 
for the manufacture of his pistols Colt introduced and patented 
a number of improvements in his revolver, and also invented 
a submarine battery for harbour defence He died at Hartford 
on the loth of January 1862 

COLT’S-FOOT, the popular name of a small herb, Tusstlago 
Farfara, a member of the natural order Compositae, which is 
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common in Britain m damp^ heavy soils It has a stout branching 
underground stem, which sends up in March and April scapes 
about 6 m high, each bearing a head of bright yellow flowers, 
the male in the centre surrounded by a much larger number of 
female The flowers are succeeded by the fruits, which bear a 
soft snow-white woolly pappus The leaves, which appear 
later, are broadly cordate with an angular or lolied outline, and 
are covered on the under-face with a dense white felt The 
botanical name, Tussilago, recalls its use as a medicine for 
cough (tussts) The leaves are smoked in cases of asthma 

COLUGO, or CoBE&o, either of two species of the zoological 
genus Galeopithecus These animals live m the forests of the 
Malay Peninsula, Sumatra, Borneo and the Philippine Islands, 
where they feed chiefly on leaves, and probably also on insects 
In size they may be compared with cats , the long slender 
limbs are connected by a broad fold of skin extending outwards 
from the sides of the neck and body, the fingers and toes are 
webbed, and the hind-hmhs joined by an outer membrane as in 
bats Iheir habits are nocturnal, and during the da^ time they 
cling to the trunks or limbs of trees head downwards in a state 
of repose With the ajiproach of night their season of activity 
commences, when thc\ may be oKasionally seen gliding from 
tree to tree supported on their cutineous pirachute, and they 
have been noticed as capable of traversing in this way a space 
of 70 yds with a descent of only about one in fi\e Iniropeans 
in the Fast know these animals as “ flying lemurs ” (Sec 
CiALEOPITHFCUS ) 

COLUMBA, SAINT (Irish, Colum), Irish saint, was born on the 
7th of December 521, in all probability at (jartan m ( o Donegal 
Ills father heidhmid was a member of the reigning famih in 
Trelind and was eloseh allied to that of Dalriada ( \rg\ II) His 
mother Fithne was of I cinster extnction and win des< ended 
from an illustrious piovint 1 vl king To tin se powerful connexions 
as miK h as to his pietv and abilit\ , he oweel the immense influene ( 
he possessed later lives state that the saint was also called 
Cnmthann (fox), and Reeves suggests that he ma\ have ha<l 
two names, the one luptismal, the other seeulu He wa^ 
afterwards known xs C eilumkille, or ( oluinbi of the Church 
to ehstmguish him from othcis of the same name During his 
early years the Irish f hiirch wis reformed by (iilehs and Finian 
of (lonard, and numerous monasteiies were foundeel which 
made Irehnel renowned as a centre of learning Columbx 
himself studied under two of the most distinguished Irishmen 
of his day, Pinian of Menille (at the head of Stixngford Lough) 
and Finian of ( Ion ircl Almost as a matte 1 of course, undei 
such eircumstanccs, he embraced the monastic life He was 
ordained deacon while at Moville, and afterwards, when about 
thirtv years of age, was raised to the priesthood During his 
residence in Ireland he founded, in addition to a numbei of 
churches, two famous monasteries, one named Dane ( algaich 
(Derry) on the banks of Lough Foyle, the other Dair-magh 
(Durreiw) in King s countv 

In t;6^ he left his native land, accompanied bv twelve disciples, 
and went on a mission to northern Britain, perhaps on the 
invitation of his kinsman Conall, king of Dalriada Irish 
ae counts represent t olumba as undertaking this mission in 
conseejuence of the censure expressed igamst him bv the elergv 
after the battle of Cooldrevny , but this is probablv i fabrication 
The saint’s labours in Se otland must be regarded as a manifesta- 
tion of the same spirit of missionary enterprise with which so 
many of his countrv men were imbued C olumba established 
himself on the island of Hy or Iona, where he erected a church 
and a monastery About the year 565 he applied himself to 
the task of converting the heathen kingdom of the northern 
Piets Crossing over to the mainland he proceeded to the 
residence, on the banks of the Ness, of Brude, king of the Piets 
By his preaching, his holy life, and, as his earliest biographers 
assert, by the performance erf miracles, he converted the king 
and many of his subjects The precise details, except m a few 
cases, are unknown, or obscured by exaggeration and fiction , 
but it is certain that the whole of northern Scotland was con- 
verted by the labours of Columba, and his disciples and the 
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religious instriKtion of the people provided for by the erection 
of numerous monasteries The monastery of Iona was reverenced 
as the mother house of all these foundations, and its abbots were 
obeyed as the chief ecclesiastical rulers of the whole nation of 
the northern Piets There were then neither dioceses nor parishes 
in Ireland and Celtii Scotland , and by the Columbitc rule tht 
bishops themselves, although they ordained the clergy, were 
subject to the jurisdiction of the abbots of Iona, who, like the 
founder of the order, were onlv presbyters In matters of 
ritual they agreed with the Western (hurch on the continent, 
save in a few particulars such as the precise time of keeping 
Faster and manner of tonsure 

Columba was honoured bv his countrymen, the Scots of 
Britain and Ireland, as much as by his Pictish conv^erts, and 
in his character of chief ecclesiastical ruler he gave formal 
benediction and inauguration to Aidan, the successor of Conall 
as king of the Scots He accompanied that prince to Ireland 
m 15715, and took a leading part m i council held at Drumceat 
in Ulster, which determined once and for ill the position of the 
ruler of Dalriada with regard to the king of Ireland The last 
years of C olumba s life appear to have been mainly spent at 
Iona There he w is already revered as a saint, and whatever 
credit mav bo given to some portions of the narratives of his 
biographers, there can be no doubt as to the vconderful influence 
which he exercised, as to the holiness of his life, and as to the 
love which he uniformlv in inifested to (jud and to his neighbour 

In the summer of ^97 he knew' that his end w is approaching 
On Saturday thi 8th of [une he was alale, with thi help of one 
of his monks, to asctnd i litth hill above the monastery' and 
to give It his f ircwi 11 blessing Returning to his cell he continued 
a labour in \ huh he had been engaged the transcription of the 
Psalter Having finished the verst of the 34th Psalm where it 
IS written “ They who seek the I orcl shall want no manner of 
thing that is gooil, he said, “ Here I must stop — what follows 
let Biithen write ’, indit iting, as was believed, his wish that 
his cousin B iithen should succeed him as abbot He w as 
present at evening in the church, and when the midnight bell 
sounded for the nocturn il ofhi e early on Sunday morning he 
again went thither unsupported, but sank down before the altar 
and passed aw iv as in a gentle sleep 

Several Irish poems are ascribed to (olunibi but they are 
manifestly compositions of a later age 1 hree Latin hv mns mav 
however, be attnbuted to the saint with some degree of certainty 

The oiii,inal niatcnils for i life of St Colunil)i m iinnsnally full 

I h< < arlu st hio^r iphy waswnltiiihy one of Ills surci ssois Cuniiniiis 

who btcaiiK abbot of Ion i in O57 Muoli niori import int is tlu 
enlargement of that weirk by Velainn in who berime abbot of Torn 
in O70 These nanative’-s are supple mtnteel hy the brief hut most 
valuable notices given by the Venerable Be eh See \\ Reeees 
lift, of St Columba unt*€n b\ Idamiiaa (Dublin 1857) W I 
SKeiie Ce//ie Siollaihi vol 11 thurch inel ( ulture (1 elmburgh 
1877) (Ft y) 

COLUMBAN (s4^-dis)i Tnsh saint and wiiter, was bom in 
Leinster m 543 anel was edueated m the naon isterv of Bangor 
(o Down Abemt the year vS^ he left Ireland together with 
twelve other memks, and established himself in the ^ osges, among 
the rums of an am icnt fortifu itiem e illed \nagrates, the present 
\ntgr ly m the ekp vrtment of Ilautc-Saonc His enemies ae eiistd 
him before a syneicl of Trench bishops (602) tor keeping Easter 
ae e oreling to the eild British and now unoi theieleax w a\ and a more 
powerful conspiracv was organized against him at the court 
of Burgundy for boldly rebuking the i rimes of King 1 heudench 

II and the queen-mother Brunhilela He was banished and 
foreiblv removed from his monastery, and with St Gall and 
others of the meanks he yvithdrew into Swit/crland, where he 
preached with no great success to the Suebi and Vlamanni 
Being again compelled to flee, he retired to Italy anel founded 
the monastery of Bobbio in the Apennines, where he remained 
till his death, which took place on the 21st of November 615 
His writings, which include some Latin peaems, prove him a man 
of learning, and he appears to have been acquainted not only 
with the Latin classics, but also with Greek, and even Hebrew 

The collected edition of St tolumbvas writings was published by 
Patrick Fltnnng m his Collectanea sacra Htherm (I ouvain 1667) 

yi 24 
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and r^^produced by Migne p 4, vol Ixxxvi (Pans 1844) See 
further Wnuht :> Bwgraphia Lilcraria ( olumban s Jfrgula Coeno 
bilalis cum Poemtentiali ib to be found m the Codex Regularum 
(Pans 1638) A complete bibhcr-'raphy is given in IJ Chevalher, 
Repertoire dcs %nurces hi!,* (Bio Bibhogr ) voL i ovo(Piris 1005) 
COLUMBANI, PLACIIK), Italian architci tural designer, who 
worked chiefly m Fnghnd m the latter part of the 18th century 
He belonged to the school of the Adams and Pergolesi, md like 
them frequently designed the enn< hments of furniture Tic 
was a prolific producer of chimney-pieces, which are often 
mistaken for Adam work of moulded fnezes, and p tinted plaques 
for cabinets and the like There can be no question that the 
r nglish furniture designers of the. end of the i8th century, and 
especially the Adams, Hepplewhite and Sheraton, oued much 
to his gr€aceful flowing and clissical conceptions, although they 
are often inferior to those of Pergolesi Ilis books are still a 
yaluable store-house of sketches for internal arelutcctunil 
decoration His principal works are —base? and Tripods 
(1770) A Neiv Book of Ornaments, contatmug a 7 )ariiiy of elegant 
designs for Modern Panels, commonly executed in Stmeo, Wood 
or Painting, and usid tn decorating Principal Rooms (177s). 
A variety of Capitals, hriezes and Corni cites and hmo to increase 
and decrease them, still rt taming their proportions (1776) lie 
also assisted John ( runden in the production of The Chimney- 
piece Makers' Daily Assistant (tyjO) 

COLUMBARIUM (Lat colmiba, a dove), a pigeon-house 
The term is applied in architcc ture to those sepulchral chambers 
m and near Rome, the walls of which were sunk with sm ill mehcs 
{columbaria) to receive the cinerary urns \itruvuis (iv 2) 
employs the term to signifv the holes made in a wall to receive 
the ends of the timbers of a floor or roof 
COLUMBIA, a city and the countv-scat of Boone county, 
Missoun, U S \ , situated m the central pirt of the state, about 
145 m (by rail) W N" W of St lotus Pop (rSqo) }ooo , (iQoo) 
of whom 1916 were negroes Columbia is seraed by the 
Wabash and the Missouri, Kansas &. Texas railways It is 
primanly an educ ational centre, is a market for grain and farm 
products, and has gram elevators, a packing hou<5e, a shoe 
factory and bnck works Columbia is the seat of the University 
of Missouri, a co-educational state institution, established m 
1830 and opened m 1841 , it received no direct financial support 
from the state until 18^7, and its founding was due to the self- 
sacrifice of the people of the county It is now liberally supported 
by the state , m 1908 its annual income was about $6^0,000 
In 1908 the university had (at Columbia) 200 instructors and 
2 fig students, including 680 women included in its hhrai'v is 
the collection of the State Ilistoru al Society Flic Si bool of 
Mines of the university is at Rolla, AIo , all other departments 
ire at Columbia A normal department was cstablisheil in 1867 
and opened in 1868 , and women were admitted to it in 1869 
The C ollegt of Agruulturc and Mcchinic Arts became a depart- 
ment of the university in 1870 Fhi law department was opened 
in 1872, the medical in 1873, '-he engineering in 1877 The 
graduate department was cstiblished m 1S96, and m igo8 i 
dtp irtmcnt of journalism was orgini/cd On the unuersitv 
campus m the quulringlc is the moniimint of grey grinite 
erected over the grive of Thomas Jefferson designed after his 
own plans, and bearing the famous inscription written bv bun 
It was given to the university b\ dcseendants of Jefferson when 
Congress ippropri ited money for the monument now standing 
over his grave Near the city is the farm of the agricultural 
collage and the experiment station At Columbia, also, arc the 
Parker Mcmonal hospital, the Tcaclicrs College high school, 
the I'mversity Military Academy, the Columbia Business 
College, Christian College (Disciples) for women, established in 
iS'jr, its charter being the first granted by Missouri for the 
collegiate education of Protestant women, the Bible College 
of the Disciples of Christ in Missouri , and Stephens Ckillegc 
(under Baptist control) for women, established in 1856 The 
municipality owns the waterworks and the electric lighting 
plant Columbia was first settled about 1821 

COLUMBIA, a borough of Lancaster county, Pennsylvania, 
U S A , on the W bank of the Susquehanna nvtr (here crossed j 


by a long steel bndge), opposite Wnghtsville and about 81 m 
W by N of Philadelphia Pop {i8go) io,<;g9 , (1900)12,316, 
of whom 772 were foreign-bom , (cst 1906) 13,423 It is served 
by the Pennsvlvann, the Philadelphia, Baltimore & Washington, 
the Philadelphia & Reading, and the Northern Central railways, 
and by interurban clcctnc radwavs The river here is about 
a mile wide, and a considerable portion of the borough is built 
on the slope of a hill which rises gently from the nver-bank and 
overlooks beautiful scenery The Pcnnsvlv inia railway has 
repair shops here, and among Columbia s manufactures are silk 
goods, embroidarv and laces, iron and steel pipt, engims, 
laundry marhiners , brushes, stoves iron toys, umbrellas, flour, 
lumber and wagons , the city is also a busy shipping and trading 
centre Columbia was first settled, by Quakers, m 1726 , it 
was laid out as a town in 1787 , and in 1814 it was incorporated 
In 1790 it was one of several places considered in Congress for 
a permanent site of the national capital 

COLUMBIA, the capital city of South Carolina, USA, and 
the county-«eat of Richland county, on the L bank of the 
Congarce river, a short distance below the confluence of the 
Saluda and the Broad rivers, about 130 m N W of ('harleston 
Pop (1800) I '1,353 , (1900) 21,108, of whom ()8e;8 were negroes , 
and (rgxo) ^6 319 It is served by the Atlantic Coast I me, the 
Southern, the Sciboard Air Line, and the Columbia, Newberry 
& Laurens railways Columbia is picturesquely situated on the 
level top of a bluff overlooking the Congarce, which falls about 
36 ft m passing by, but is n ivigablc for the remainder of its 
course The surrounding Country is devoted chiefly to cotton 
culture I he state house. United States gov eminent building and 
city hall are fine structures Some of the new business houses 
are ten or more storeys m height I he state penilentiirv and 
the state insane asylum are located here, and Columbia is an 
important educational centre, being the seat of the university 
of South Carolina, the Columbia College for women (Methodist 
Episcopal South, 1854), the College for women (Presbyterian, 
i8c)o), and the Presbyterian Theological Seminary (1828), anil 
the Allen University (African Methodist Episcopal, coedu- 
( itional, 1880), and tht Benedict College (Baptist) for negroes 
Ihc University of South Carolina, organued in 1801 and opened 
in 1805, wvs known as South Carolina ( ollegc in 1803-1863, 
1878-1887 and 1891-T906, and as the univeisity of Soiitli 
C.arohna in 1866-1877, 1888-1891 and alter 1906, in 1907-1908 
It had dejKartments of arts, science, pedagogy and law, an enrol- 
ment of 285 students, and a faculty of 25 instruetors By 
means f>f a can.il abundant water power is furnished by the 
( ongarce, and the city his some of the largest < otton mills in the 
weirld it has, besides, foundries ard machine shops and manu- 
factories of fertilizers and hosieiy Ihe manufactures under 
the factory system were valued at $3,133903 in 1900 and at 
$4,676,1)44 in ie)o5 — a gam, greater thin that of any other city 
in the state , of 49 2 in five years In the neighbourhood arc 
several valuable granite quarries The municipality owns and 
operates its water- works 

While much of the site was still a forest the legislature, in 
1786, chose it foi the new capital It was laid out in the same 
year, anel in 1790 the legislature first met here Until 1805, 
when it was ineorporated as a village, Columbia was under the 
direct government of the legislature , m 1834 it was chartered 
as a city On the morning of the 1 7th of February 18O5 CTcntral 
W T Sherman, on his march through the (arohnas, antered 
Columbia, and on the ensuing night .a fire broke out which was 
not extinguished until most of the city was destroyed Ihe 
responsibility for this fire was charged liv the ( onfederates upon 
the Federals and by the FeileraLs upon the Confederates 

COLUMBIA, a iity and the countv-seat of Maury county, 
Tennessee, USA, situated on the Duck river, in the central part 
of the state, 46 m S of Nashville Pop (1890) 5370 , (1900) 
6052 of whom 2716 were negroes Columbia is served by the 
Louisville & Nashville, and the Nashville, Chattanooga & St 
Louis railways It is the seat of the Columbia Institute for girls 
(under Protestant Episcopal control), founded in 1836, and of 
the Columbia Military Academy Columbia is tn a fine farming 
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rtgion , IS engaged extensively in the mining and shipping 
of phosphates , has an important trade in hve-stock, especiallv 
mules , manufactures cotton, lumber, flour, bricks, pumps and 
woollen goods , and has marble and stone works Columbia 
was settled about 1807 and was incorporated in 1822 During 
the Civil War it was the base from which Generil N B Forrest 
operated in 1862-186'^, and was alternately occupied by Con- 
federate and Federal forces during (jcncral Hood’s Nashville 
campaign (November-Decemher 1864) 

COLUMBIA RIVER, a stream of the north-west United States 
and south-west Canada, about 939 m in length, draining a basin 
of about 2^0,000 sq m , of which 38,39^ are in British Columbia , 
some 10^,000 s(| m belong to the valley of the Snake and 
11,700 to th.it of the Willamette The source of the nver is 
partly in the Yellowstone counter, partly neir the Titon peaks, 
and partly in the pine-clad mountains of British (olumbia 
Some American geographers regard the head as that of the Clark 
I'ork, but It IS most generally tiken to bo m British (olumbu 
about 80 m north of the United States line hrom this point 
It runs some 150 m to the north-west to the “ Big Bend,” and 
then in a great curve southward, enclosing the superb ranges of 
the Selkirks, crossing the international line near the boundary 
of Washington and Idaho, when it is joined by the Fend Oreille 
river, or Clark 1 ‘ork, already referred to This 1 itttr river rists 
m the Rocky Mount uns west of Helen t, Montana, falls with 
a heavy slope (1323 ft in 167 m ) to its confluence with the FI it- 
head, flows through I ake Fend Oreille (27 m ) in northern Idaho, 
and runs in deep canyons (f dhng 900 ft in 200 m ) to its junction 
with the ( olumbia, which from this point continues almost due 
south for more than 106 m Here the C olumbia is joined bv the 
Snokane, a l.irgt nvt r with heavy fall, and enters the “ Great 
Flam of the Columbia,” an area of some 22,000 sq m , resemb- 
ling the ” ptrks ” of Colorado, shut in on all sidi s bv mountains 
the Moses nangc to the north, the Bitter Root ind ( oeur d’Al(^no 
on the ( ast, the Blue on the south, and the Cascades on the west 
The soil IS rich, yielding grcit harvests of gram, and the moun- 
tains ruh in minerals as yet onlv slightly prospcited After 
hrtakmg into this basin the river turns sharply to the west and 
skiits the northern mountun barrier for about joc; m Where 
It stnkis the confines of the Cascades, it is joined by the 
Okanogan, turns due south in the second Big Bend and flows 
about 200 m to its junction with the Snikc mar Walhila 

Aftei the conflutnie of the Snakt with the Columbia the 
greater nver turns west toward the Fuitic Throughout its 
course to this point it may be slid tint the Columbia has no 
flood plain, evcrvwhere it is cutting its bid, almost everv- 
where it is clnrartcri/i d bv canyons although vbove the Spokane 
the valley is much broken down and there is considerable 
timbered and fertile bench land Below the Spokine the 
canyon bi ionics more steep and rugged From the mouth of 
the Okanogan to Piicsts Rapids extends a superb i invon, with 
jirecipitous walls of hi ick columnar bisalt 1000 to 3000 ft m 
height Ihc finest jiortion is below the Roik Ishnd Rapids 
In tins part of its couise, along the Cascade range in the Great 
Flam and at its pissagc of the range wistvvird, rapids an 1 
cascades jiartirularly obstruct the unpirfcctlv opined bed 
In the lower Columbia, navigation is first interrupted 160 m 
from the mouth at the C-asoadis, a narrow gorge across the 
Cascade range j m long, where the nver falls 24 ft in 2i;oo 
the rapids are evaded bv a canal constnictcd (1S78-1896) bv the 
Federal government, and by a portage railway (1890-1891) 
hifty-three miles above this are the Dalles, a senes of falls, 
rapids and rock obstructions extending some 12 m and ending 
at Celilo, TT5 m below Wallula, with a fall of 20 ft There an 
also impediments just below the mouth of the *snake , others 
m the lower course of this river below Ripana ; and almost 
continuous obstructions m the Columbia above FncsLs Rapids 
The commerce of the Columbia is verv important, especially 
that from Portland, Vancouver, Astoria, and other outlets of 
the Willamette valley and the lower Columbia The gram 
region of the Great Plain, the bottom-land orchards and gram 
field on the plateaus of the Snake, have not since 1880 been 


dependent upon the water navigation for freighting, but m their 
interest costly attempts have been made to ojxn the nver below 
the Snake uninterruptedly to i nmmerce 

I he Columbia is one of thi greatest salmon stro.Tms of the 
world (see ORfoox) The tonnage of deep-sea vessils in and out 
over the bar at tin river s mouth from 1890-1899 was 9,423,637 
tons 1 rom 1872 1899 the I nitcd Slates government expended 
for impnmment of the Sn ike and Columbia S6 923 649 Ihc 
mouth of the latter is the onlv dccp-witer harbour between 
San Franeisio and Cape Flattery (700 m ), and the onlv fresh 
w Iter harbour of the Finfu coast To facilitate its entrance, 
which, owing to bars, tides winds, and the grcit disihirgc of 
the river, has always been dUhrult, a gre it jetu his been eou- 
slnieted (1883-1893, later mlargcd) to scour the bars It was 
about 4 5 m long, and in 11)03 work was begun to make it 2 3 
m longer ITie tides are perceptible 130 m above the mouth 
(mean tide at Astoria c 6 2 ft ), the a\crdg(' tidal flow at the 
mouth being iboeit 1,000,000 cub ft per sveond , while the 
fresh water outflow is from 90,000 to 300,000 cub ft accoiciing 
to the stage of water, and as high as 1,000,000 cub ft in lime 
of flood Improvements were undertaken bv the Federal govern- 
ment and a stitc eommissjon in 1900 in order to seeure a 25-ft 
(hannci from FortUnd to ihc sea 

In 1792 and possiblv also in 1788, the nver mouth was entered 
by Captain Robert Cmay (1755 iSofi) of Boston, Mass , who 
named the nver after his own vessel, ” Columbia, which name 
has wholly supplanted the earlier name, Oregon” In 1804- 
1803 the rivir was explored bv Menwithtr Lewis ard William 
(lark I pon these disrovcncs the United States pnmarih 
based its elaim to the territory now embraced in the states of 
Oregon and Washington 

COLUMBIA UNIVERSITY, one of the oldest and most im- 
portant of the higher institutions of learning in the I nitcd 
States located for the most pirt on Morningside Heights, 
New York iity It embraces Columbii College founded as 
Kings College in 1734 , a school of meelicme (the ( ollcge of 
Physicians and Surgeons) founded in 1767 in M est 39th Street , 
a scheiol of law, feaunded in 1838 schools of .applied science, 
including a school of mines ind sc hools of chcmistrv'’ .mil ingineer- 
ing, separate Iv organized in i8()6 .1 srliool of architecture, 

organired in 1.881 , graduate schools of political science on^ini^cd 
in 1880, philosophv, organized m i8()o and puie srunre, 
organized in 1892 and a school of journalism rloseh athlnlecl 
with It arc the eollegi of Fharmaev, founded in 1829 in West 
6Sth Strict, Iticliers’ (olkge foun li d in iSSb is the New 
York folligc for tin Trimmg of Itaclier'^ ind essintiilly a 
pirt of the univtrsitv smn 1,899 and Barnird (olhge (for 
women) founded in 1889, and cssentiallv a part of the univ ei^ity 
since iQoo Rceinrocd relations also exist between the umv'ersitv 
and both tin (lenenl Iheologiral '^eminarv of the Protestant 
Ipisropd ( hurth and the Union Ihiologieal Seminarv thus 
praitirallv adding to the university i thcologicd dijnrlinmt 
( olumbu also nominites the \merican professors who lutuie it 
German umveisities bv the reciprocal an ingement made in 1905, 
the German professors Iti luring in \menra being nominated by 
the Prussian mmistrv of edui alion W omen ire now idmiltcel to 
ill the uiivciMtv courses exiijit those in law, mi du mi tichno- 
logv and architecture Smie 1900 a summer session his been 
held for SIX weeks and attinded largelv b\ tearhers Itachcrs 
and others, undei the direition of the Tcarheis ( ollege, are 
afforded an opportunitv to pursue courses m ahseuim and so meet 
some of the requirements foi an ,ai uhmii dierrec or a teaihir s 
diploma All students of good ahilitv ire enabled to lomplete 
the requirements for the bachelor s degree together with inv e-nc 
of the professional degrees bv six v c.ars of stuelv at the univ ersity 
Several courses of leitures designed esperinllv for the public— 
notably the Hewitt I irtures, m co-operation with ( ooper Union 
are delivered at different places in the eitv and at the university 
In 1908 there were m Columbia Unuersitv m all departments 
609 instructors and 4096 students , of these 420 were in Barnard 
College, 850 were in the Teachers’ College, and 229 were in the 
College of Pharmacy The numerous University publications 
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include works embodying the results of original research pub- 
lished by the Universit> Press , “ Studies ’ published in the 
form of a senes by each of several departments, various penodi- 
cals edited by some members of the faculty, such as the 
Columbia University Quarterly, the Political Science Quarterly, 
and the School of Mines Quarterly , and seveial papers or 
periodicals published by the students, among which are the 
Columbia Spectator, a daily paper, the Columbia Law Review, 
the Columbia Monthly and the Columbia Jester 

With two or three unimportant exceptions the buildings of 
the university on Mornmgside Heights have lieen erected since 
1896 They include, besides the several department buildings, 
a library building, a university hall (with gymnasium), Lari 
Hall (for social purposes), St Paul’s chapel (dedicated m 1907), 
two residence halls for men, and one for women The library 
contains about 380,000 volumes exclusive of duplicates and 
unbound pamphlets The highest authority in the government 
of the institution is vested m a board of twenty-four trustees, 
vacancies in which are filled by co-optation , but the immediate 
educational interests are directed largely by the members of the 
university council, which is composed of the president of the 
universitv, the dean and one other representative from the 
faculty of each school The institution is maintained by the 
proceeds from an endowment fund exceeding $15,000,000 In 
tuition fees ranging, according to the school, from $150 to $250 
for each student, and by occasional gifts for particular objetts 

The charter (17 ';4) providing for the establishment of Kings 
( ulkgc was so free from narrow sectai lanism as to name ministers 
of fiv e different denominations for ex-officio governors, and the 
purpose of the institution as set forth by its first president. 
Dr Samuel Johnson (1696-1772) was about as broad is that 
now realised In 17^6 the erection of the first building was 
begun It the lower end of Manhattan Island, near the Hudson 
and the institution prospered from tht beginning From 1776 
to 1784, during the War of Independence, the exercises of the 
college were suspended and the librarv and apparatus were 
stored in the New York city hall In 1784 the name was changed 
to Columbia College, and an act of the legislature was passed for 
creating a state universitv, of which Columbia was to be the 
basis But the plan was not a success, and three years later, in 
1787, the act was repealed and the administration of Columbia 
was entrusted to a board of trustees of which the present board 
is a successor In 1857 there was an extensive rc-organization 
by which the scope of the institution was much enlarged, and at 
the same time it was removed to a new site on Madison Avenue 
between 49th and 50th Streets hrom 1890 to 1895 much 
centralization in its administration was effected, m 1896 the 
name of Columbia University was adopted, and in the autumn 
of 1897 the old site and buildings were again abandoned for new, 
this time on Mornmgside Heights 

See A Hi<itoiy of Columbia lJniver<;it\ bv members of the faculty 
(New \ 01k 1904), and J B Pme King s> College now Columbia 
University in Historic New York (New York 1897) 

COLUMBINE (Ital columbina, from columha, a dove), in 
pantomime (f/ v ) the fairy-like dancer who is courted by 
Harlequin In the medieval Italian popular comedy she was 
Harlequin’s daughter 

COLUMBINE, an erect perennial herbaceous plant known 
botanically as Aquilegta vulgaris (natural order Ranunculaceae) 
In Med I atm it was known as Columbina sc herba, the dove’s 
plant The slender stem bears delicate, long-stalked, deeply 
divided leaves with blunt segments, and a loose panicle of 
handsome drooping blue or white flowers, which are characterized 
by having all the five petals spurred The plant occurs wild 
in woods and thickets in England and Ireland, and flowers in 
early summer It is well known in cultivation as a favourite 
spring flower, in many varieties, some of which have red 
flowers 

COLUMBITE, a rare mineral consisting of iron niobate, 
FeNbjOg, m which the iron and niobium are replaced by varying 
amounts of manganese and tantalum respectively, the general 
formula being (he, Mn) (Nb, Ta)20j, It was m this mineral that 


Charles Hatchett discovered, in 1801, the element niobium, 
which he himself called colurnbium after the country (Columbia 
or America) whence came the specimen m the British Museum 
collection which he examined The species has also been 
called niobite It crystallizes in the orthorhombic system, 
and the black, opaque crvstals are often very 
brilliant with a sub-mctallic lustre Twinned 
crystals are not uncommon, and there is a dis- 
tinct cleavage parallel to the face marked b in the 
figure Hardness 6 , specific gravitv 5 3 With 
increasing amount of tantalum the specific 
gravity increases up to 7 and members at this 
end of the series are known as tantalite (FeTap,,) 

Specimens in which the iron is largely replaced 
by manganese are known as manganocolumbite 
or manganotantalite, according as they contain 
more niobium or more tantalum Columbite Crvstalof 
occurs as crystals and compact masses in granite Columbite 
and pegmatite at Rabenstem in Lower Bavaria, 
the Ilmen Mountains in the Urals, Haddam in Connecticut, and 
several other localities in the Lmted States also m the cryolite 
of Greenland Tantalite is from Finland, and it has recently 
been found m some abundance in the deposits of cassitente in 
the tin-field of Greenbushes in the Blackwood district, Western 
Australia 

Dimorphous with columbite and tantalite are the tetragonal 
minerals tapiolite ( = skogbolite) and mossite, so that the four 
form an isodimorphous group with the general formula 
(Fe, Mn) (Nb, Ta)20j, Mossite is from a pegmatite vein near 
Moss in Norwav, and tapiolite is from Finland All these 
miner ils contain tin in small amount (L J S ) 

COLUMBIUM, or Niobium (symbol Cb or Nb, atomic weight 
94), one of the metallic elements of the nitrogen group, first 
detfcted in 1801 by C Hatchett in a specimen ol columbite 
(niobite) from Massachusetts {Phil Trans 1802, 49) It is 
usually found asscxiatcd with tantalum, the chief minerals 
containing these two elements being tantalite, columbite, 
fergusonite and y ttrotantalitc , it is also a constituent of 
py rochlor, euxenite and samarskite Colurnbium compounds are 
usually prepared by fusing columbite with an excess of and 
potassium sulphate, boiling out the fused mass with much water, 
and removing tin and tungsten from the residue by digestion 
with ammonium sulphide, any iron present being simultaneously 
converted into ferrous sulphide The residue is washed, ex- 
tracted by dilute hydrochloric acid, and again well washed with 
boiling water It is then dissolved in hvdrolluoric acid and 
heated in order to expel silicon fluoride , finally the colurnbium, 
tantalum and titcimum fluorides are separatecl by the different 
solubilities of their double fluorides (C Marignac, Ann chim 
et phys 1866 [4], 8, p 63, 1868, 13, p 28 , see also W Gibbs, 
Jahresb 1864, p 685 , R D Hall and L 1 ' Smith, Proc inter 
Philos Soc 1905, 44, p 177) 

The metal w is first obtained bv C W Blomstrand (fourn 
prak Chem 1866, 97, p 37) byreducing the chloride with hydrogen, 
It has more recently been prepared bv H Moissan by reducing 
the oxide with carbon in the electric furnace (the product 
obtained always contains from 2-3 % of combined carbon), and 
by H Goldschmidt and C Vautin {Journ Soc Chem Industry, 
1898, 19, p 543) by reducing the oxide with aluminium powder 
As obtained by the reduction of the chloride, it is a steel grey 
powder of specific gravity 7 06 It bums on heating in air , and 
IS scarcely attacked by hydrochloric or nitric acids, or by aqua 
regia , it is soluble in warm concentrated sulphunc acid 

Columhium h\dride CbH is obtained as a gicvish metallic 
powder when the double fluoride CbFj 2Kr, is reduced with sodium 
It burns when heated m air and is soluble in warm concentrated 
sulphunc acid Three oxides of colurnbium are certainly known, 
namely the dioxide, CbjO^ the tetroxide CbjO^ and the pentoxide 
( b^O# whilst a fourth oxide colurnbium inoMdc Cb^O, has been 
described by E F Smith and P Maas {Zeit f anorg Chem 1894 
7 P 97) Colurnbium dioxide CboOj is formed when diy potassium 
colurnbium oxyfluoride is reducca by socUum (H Rose Pogg Ann 
1858 104 p 312) It bums readily in air, and is converted into the 
pentoxide when fused with acid potassium sulphate Colurnbium 
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tetroxxde, Cb^O^ is obtained as a black powder when the pentoxidc 
IS heated to a high temperature in a current of hydrogen It is un 
attacked by acids Columbtttm pentoxide (columbic acid) CbgOj 
ib obtained from columbitc after the removal of tantalum (see 
above) The mother hquois are concentrated and th( double salt 
of composition 2Kr CbOTj H^O, which separates is decomposed 
by sulphuric acid or by continued boiling with water (C Maiignac , 
see also G Kruss and L F Nilson Bty 1887 20 p 1676) It is a 
white amorphous infusible povidct, which when stiongly heated in 
sulphiiri tted hydrogen yields an oxysulphide Scveial h\drated 
forms are known yielding salts known as A f enolttmhic 

acid HCb04 nll, 0 , has been prepared by 1 ’ Mehkoff and L Jhssar- 
jewsky {Zeit f nnorg Oum 1899 20 p ^4:) as a yellow amoiphous 
powder by the action of dilute sulphuric acid on the potassium salt 
which IS formed when columbic acid is fiistd m a silver crucible with 
eight times its weight of c lustie pot ish {loc cit ) Salts of the acid 
H^CbOg have been described by C W Bailee and F F Smith (Jour 
4 mer them Soc 1908, 30, p 1637) 

Columbium trichloride CbClj is obtimcd in net dies or crystalline 
crusts when the vapour of the pentachlonde is slowly pissed 
through a red hot tube \\ hen he ated in a currmt of carbon dioxide 
it forms the oxychloride CbOCl, and c ii bon monoxide Columbium 
pentachlonde CbCl, is obtained in yellow needles when a mixture 
of the pentoxidc and sugar charcoal is he ited m a current of air free 
chlorine It mdts at 194° C (H DeviUe) and boils at 240 5° C 
It is decomposed by w itcr and dissolves m hydiochloric acid 
(. olumbium owrhlonde CbOClj is foimed when carbon letr leliloride, 
ind coliimluc uul arc hi ited togellur it 440° t St-Cl^ | Cb,Oj- 
iCbOCl , 1 JC OC! and also by distilling the pcntachlondi m a curn nt 
of carbon dioxidf over ignited columbic acid Itfoims i whiti silky 
mass which volatilizes it ibout 400® C It d< hquesci s m moist an and 
IS decomposed violently by water Columbium pentafluoride CbFj 
IS obtained when the pentoxide is dissolve <l in hydroHuoiic acid 
It IS only known in solution evaporation of th( solution yields the 
pentoxide The oxv fluoride CbOF,, ri suits when a mixture of the 
pentoxide and fluoispar is healed m a current of hydiochlone acid 
It forms many double salts with other metdhc fluorides 

Columbium oxysulphide CbOS„ is obtained as a dark bronze 
coloured powder when the pentoxide is heated to i white heat m a 
current of carbon bisulphide vapour or bv gently heating the 
oxychloride m a current of sulphuretted hvdrogcn It burns when 
heated in air ioimmg the pentoxide and sulphur dioxidi 

Columbium nitnde (>) is formed when diy ammonia gas is 

passed into an ethereal solution of the chloride \ he ivy white 
precipitate consisting of ammonium chloride and columbium 
nitride is thrown down and the ammonium chloride is removed liy 
washing it out with hot wati r when the loliimbium nitride remains 
as an amorphous risidue (11 ill and bmith lot nt ) 

Potassium fluow pcuolumbate K ChO II O is prepared by 
dissolving potassium columbium oxyfluorkU in a 3 solution of 
hydrogen peroxide I he solution turns yellow m colour and when 
satuiated deposits a pasty mass of crystals The silt separitis 
from solutions cont lining hydrofluoric acid m laige plitis which 
lie gnenish yelloyy in colour 

The atomic weight was determined bv C Marignac ( chmi et 
phvs 1866 (f), 8, p 16) to be 94 from the analysis of potassium 
columbium oxyfluonde, and the same value has been obtained by 
r W Richards (/owrn Imtr them Soi 1S98, 20, p 543) 

COLUMBUS, CHRISTOPHER [in Spanish Cristobm Colon] 
(r 1446, or perhaps rather 14151-1 so6) was the eldest son of 
Domenico Colombo and Susanna Fontanarossa, and was born at 
(icnoa either about 1446 or in i4Sr, the exact date being un- 
certain His father was a woeil-comber, of some small means, 
who lived till 1498 According to the life of Columbus by his 
son Ferdinand (\ statement supported by las Casas), young 
Christopher was sent to the university of Pavia, yvhere he 
devoted himself to astronomy, geometry and cosmography 
Yet, according to the admiral s own statement, he became a 
sailor at fourteen Evidently this statement, hoyyever, cannot 
mean the abandonment of all other employment, for in 1470, 
1472, and 147 3 we find him engaged m trade at Genoa, following 
the family business of weaving, and (in 1473) residing at the 
neighbouring bavona In 1474-1475 he appears to have visited 
Chios, where he may have resided some time, returning to 
Genoa perhaps early in 1476 I hence he seems to have again 
set out on a voydge in the summer of 1476, perhips bound for 
England, on the 13th of August 1476, the four (lenoese vessels 
he accompanied were attacked off Cape St V incent by a pmateer, 
one Guillaume de Casenove, surnamed Coullon or Colombo 
(“ Columbus ”) , two of the four ships escaped, with Christopher, 
to Lisbon In December 1476, the latter resumed their voyage 
to Fngland, probably carrying with them Columbus, who after 
a short stay in England, claims to have made a voyage m the 


northern seas, and even to hav'e visited Iceland about February^ 
1477 This last pretension is gravely disputed, but it is perhaps 
not to be rejected, and we may also trace the 0( noise about this 
time at Bristol, at Galwav, and probably among the islands west 
ind north of Scotland Soon after this he returned to Portugal, 
where (probably in 1478) he marriid a ladv of some rank 1 ( lipa 
Moniz de Perestrello, daughter of Bartholomew Perestrello, a 
laptain m the servue of Prince Henry tin Navigator, and one of 
the early colonists and first gov ernor of Porto Santo E'clipa was 
also a cousin of the archbishop of Lisbon at this time (1478) 

About 1479 Cl lumbin visaed Porto Santo, hire as in Portugal 
probably employing liis time in making maps and charts for a 
livelihood whi'e he pond ov cr the logs and papers of his dice vsed 
fathcr-m-hw , on 1 valked with old seamen of their voyages and 
of the mystery of the westirn seas About this time, too, if 
not earlier, he sc ems to have amv ed at the conclusion that much 
of the world remained undiscovered, and step by step eonceived 
that dtsign of reaching Asia by sailing west which was to result 
in the discovery of America In 1474 he is said to jtieaot 
have corresponded with Paolo Toscanelli, the Floren- western 
line physician and cosmographer, and to hav e recciv ed passage 

from him valuable suggestions, bc>th by map and 
letter, for such a Western enterprise (The yvholc of this incident 
has been disputed by some recent critics) He had perhaps 
already begun his studies in a number of works especially the 
Book of Marco Polo and the Imago Mundi of Pierre cl Ailh, bv 
which his eosmographical and geographical conceptions y\ere 
1 irgclv moulded His views, as finally developed and presented 
to the courts of Portugal and Spain, were supported by three 
principal lines of argument, deny eel from natural reasons from 
the thcones of geographers, and from the reports and traditions 
of manners He l^lieved the world to be a sphere he under- 
estimated Its size he overestimated the size of the Vsiatir 
continent W1 the farther that continent extended towards 
the cast, the nearer it came towards Spam Nor were these 
theories the only supports of his idea Martin A icente, a Portu- 
guese pilot, was said to have found, 400 leagues to the westward 
of Cape St Vincent, and after a westerly gale of mam days’ 
duration, a piece of strange wood, wrought but not with iron 
Pedro Correa, Columbus s own brother-m-hw, w is said to have 
seen another such waif at Porto Santo, with grcit canes capable 
of holding four quarts of wine between joint and joint and to 
have heard of lyvo men being w ashed up at Flores ‘ very hroad- 
faced, and differing in aspect from ( hnstians W cst of Lurope, 
now and then, men fancied there hove m sight the mysterious 
islands of St Brandan, of Brazil, of Antillia or of the Seven 
Cities In his northern journey too, some vague and formless 
traditions may have reached the explorers car of the voyages 
of I eif Ericson and Thorlmn Karlsefne, and of the coasts of 
Markland and \ inland All were hints and rumours to bid the 
bold manner sail towards the setting sun, and this he it length 
determined to do 

The concurrence of some state or sovereign however, was 
necessary for the success of this design Columbus, on the 
accession of John II of Portugal, seems to have 
entered the service of this country, to have accom- 
panied Diego d Azambuja to the Gold Coast, and to 
have taken part in the construction of the famous fort of M 
Cieorge at Ed Mina (1481-1482) On his return from this ex- 
pedition, he submitted to King John the scheme he had now 
matured for reaching Asia bv a western route across the ocean 
I he king was deeply interested m the rival scheme (of an eastern 
or south-eastern route round Africa to India) which had so long 
held the field, which had been initiated bv the Genoese in 1291, 
and which had been revived, fur Portugal, by Prince Elenn 
the Navigator but he listened to the Genoese and referred 
him to a committee of council for geographic il affairs The 
council’s report was adverse , but the king who was yet inclined 
to favour the theory of Columbus, assented to the suggestion 
of the bishop of Ceuta that the plan should be carried out in 
secret and without its author’s knowledge A caravel was 
despatched , but it returned after a brief absence, the sailors 
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having lost heart, and refused to venture farther Upon dis- 
covering this treachery, Columbus left Lisbon for Spam (1484), 
taking with him hia son Diego, the only issue of his marriage 
with Felipa Mohiz, who was by this time dead He departed 
secretly according to some writers, to give the slip to King 
John , according to others, to escape his creditors 

Columbus next betook himself to the south of Spain and 
while meditating an appeal to the king of France, opened his 
plans to the count (from 1401, duke) of Medina Cell Ihe 
latter gave him great encouragement, entertained him for two 
years, and even determined to furnish him with three or four 
caravels, to carry out his groat design Finally, however, 
being deterred by the consideration that the enterprise was 
too vast for a subject, he turned his guest from the determination 
he had come to of making application at the court of hrance, 
by writing on his behalf to Queen Isabella , and Columbus 
repaired to the court at Cordova at her bidding ('i486) 

It was an ill moment for the navigator’s fortune Castile 
and Leon were in the thick of thit struggle which resulted m 
the final conquest of the Granada Moors , and neither Lerdinand 
nor Isabella had time as yet to giv e due consideration to Colum- 
bus’ proposals Ihe advTntiKcr was indeed kindly recciv'ed , 
he was handed over to the care of Alonso do Quintanilla, whom 
he speedily converted into an enthusiastic supporter of his 
theory He made many other friends, and among them Beatnz 
Fnrique/, the mother of his second son Lernmdo But the 
committee, presided over by the queens confessor, Fray Her- 
nando de Talavera, which had been appointed to consider the 
new project, reported that it was vain and impraetieable 

From Cordova Columbus followed the court to Salamanca, 
having droulv been introduced by Quintanilla to the notice 
of the grand cardinal, Pedro Gonzalez de Mendozi, “ the third 
king of Spain ” , the latter had licfnendtd and supported the 
(lenocse, and appirently anangtd the first interview between 
him and (^uccn Isabella At Salunanca prolonged discussions 
took place upon the questions now raised , the Dominicans 
of San Fsteban entei Limed Columbus during the confcrcneis 
(1486-1487) In 14S7 Columbus, who had been following the 
court from place to place ('billeted in towns as an officer of the 
sovereigns, and gratified fiom time to time with sums of money 
towards his expenses), was present at the siege of Malaga In 
1488 he was invited b> the king of Portugvl, his “especial 
friend,” to return to that country, and was assured of protection 
igainst arrest or proc eedings of an) kind (M irch 20) he had 
probably made fresh overtures to King ]ohn shortly before , 
and in the autumn of 1488 we find him in Lisbon, conferring 
with his brother Bartholomew and laving plans for the future 
We have no record of the final negotiations of Columbus with 
the Portuguese government, but they clt irl\ did not issue m 
anything definite, for t hristopher now returned to Spain (though 
not till he had witnessed the return of Bartholomew Diaz from 
the disccjvery of the Cape of Good Hope and his reception by 
King John), while Bartholomew proceeded to Fngland with a 
mission to interest King Henry VII in the Columbian schemes 
If the London enterprise was unsuccessful (as indeed it proved), 
it was settled that Bartholomew should carry the same invitation 
to the I'rcnch court He did so , and here he remained till 
summoned to Spam in 141)3 Meantime Christopher, unable 
throughout 1490 to get a hearing at the Spanish court, was in 
1491 again rc ferred to a junta, presided over by Ca.rdinal Mendoza, 
but this junta, to Columbus’ dismay, once more rejected his 
proposals , the Spanish sovereigns mereh promised him that 
when the Granada war was over, they would reconsider what 
he had laid before them 

Columbus was now in despair He at once betook himself 
to Huelva, a little maritime town m Andalusia, north-west of 
Cadiz, with the intention of taking ship for Prance He halted, 
however, at the monastery of Li Rabida, netr Huelva, and 
still nearer Palos, where he seems to have made lasting friend- 
ships on his first arrival in Spam m January 1481;, where he 
especially enlisted the support of Juan Perez, the guardian, who 
mvitcd him to take up his quarters m the monastery, and 


introduced him to Garcia Fernandez, a physician and student 
of geography Juan Perez had been the queen’s confessor , 
he now wrote to her m urgent terms, and was summoned to her 
presence ; and money was sent to Columbus to bring him once 
more to court He reached Granada m time to witness the 
surrender of the city (January 2, 1492), and negotiations were 
resumed Columbus believed m his mission, and stood out 
for high terms , he asked for the rank of admiral at once 
(“ Admiral of the Ocean ” m all those islands, seas, and continents 
that he might discover), the vice-royalty of all he should discover, 
and a tenth of the precious metals discovered within his adroiraltj^ 
Ihese conditions were rejected, and the negotiations were again 
interrupted An interview with Mendoza appears to have 
followed , but nothing came of it, and before the close of January 
1492, Columbus actually set out for Iiance At length, however, 
on the entreaty of the Queen s confidante, the Marqiicsa de 
Moya, of Luis de Santargel, receiver of the ecclesiastical revenues 
of the crown of Aragon, and of other courtiers, Isabella was 
induced to determine on the expedition, A messenger was sent 
aftei Columbus, and overtook him near a bridge called “ Pinos,’ 
6 m from Granada He returned to the camp at Santa Pe , 
and on the 17th of April 1492, the agreement between him and 
their Catholic majesties was signed and scaled 
As his urns included not onl) the discovery of Cipangu or 
Japan, but also the opening up of intercourse with the grand 
ichan of Cathav, he received a royal letter of introduction to 
the latter Ihe town of Palos was ordered to find him two ships, 
and these were soon pi iced at his disposal But no crews could 
be got together, in spite of the indemnity offered to criminals 
and “ broken men ” who would serve on the expedition , and 
had not Juan Perez succeeded m intcicstmg in the c«use the 
Palos “magnates ’ Martin Alonso Pinzon and Vicente Yahez 
Pinzon, Columbus departure had been lung delayed At last 
however, men, ships .and stores were read) Ihe expedition 
consisted of the “ Santa Maria, ’ a decked ship of 100 tons with 
a crew of 53 men, commanded by the adnural in person , and 
of two caravels , the “ Pinta ” of ^0 tons, with 18 men, under 
Martin Pinzon, and the ‘ Nina,’ of 40 tons, with 18 men, 
under his hi other Viccntc Vanez, afterwards (1499) the first to 
cross the line in the Amcric in Atlantic 

Ihe adventurers numbered 88 souls and on Fndav, the 3rd 
of August 1492, at eight m the morning, the little fleet weighed 
anchor, and stood for the ( an.arv Islands An abstract 
of the admiral’s diars made b) I is Casas is >ct v^age 
extant , and from it many partu ulars may he gleaned 
concerning this first voyage 1 hree days after the ships had set 
sail the “ Pinta ’ lost her rudder , the admiial was in some 
alirin, but comforted himself with the reflection that Martin 
Pinzon was energetic and ready-witted , they had, however, 
to put in at Tcncriffe, to refit the caravel On the 6th of 
beptember they weighed anchor once more w.th all haste, 
Columbus having been informed that three Portuguese caravels 
were on the look-out to intercept him On the 13th of September 
the westerly variations of the magnetic needle were for the first 
time obseieed , on the 15th a meteor fell into the sea at four 01 
five leagues distance , soon after they arrived at those vast 
pl.uns of seaweed called the Sargasso Sea , while all the time, 
wntes the admiral, they had most temperate breezes, the sweet- 
ness of the mornings being especially delightful, the weather 
like an Andalusi.an April, and only the song of the nightingale 
wanting On the i7tii the men began to murmur they were 
frightened by the strange phenomena of the variation of the 
compass, but the explanation Columbus gave restored their 
tranquilht) On the i8th they saw manv birds, and a great 
ndge of low-l>ing cloud , and they expected to see land On 
the 20th they s.aw boobies and other birds, and were sure the 
land must lie near In this, however, they were disappointed , 
and thenceforth Columbus, who was keeping all the while a 
double reckonmg, one for the crew and one for himself, had great 
difficulty in restraining the evil-disposed from the excesses 
they m^itated On the 25th Martin Alonso Pinzon raised the 
cry of land, but it proved false, as did the rumour to the same 
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effect on the 7th of October, from the “ Nina ” But on the 
nth the “ Pmta ” fished up a cane, a pole, a stick which appeared 
to have been wrought with iron, and a board, while the “ Nina ” 
Sighted a branch covered with berries , “ and with these signs 
all of them breathed and were glad ” At ten o’clock on that 
night Columbus himself perceived and pomtcd out 
^ ahead, and at two m the morning of Friday, 
the 1 2th of October 14^2, Rodrigo de Tnana, a sailor 
aboard the “ Nina,” announced the appearance of what proved 
to be the New World The land sighted was an isknd, called by 
the Indians Guanahani, and named by Columbus San Salvador 
It IS generally identified with Wathng Island 

Ihe same morning Columbus landed, richly clad, and bearing 
the royal banner of Spam He was accompanied by the brothers 
Pinzon, bearing banners of the Green Cross fa device of the 
admiral’s), and by great part of the crew When they all had 
“ given thanks to God, kneeling upon the shore, and kissed the 
ground with tears of joy, for the great mercy received,” the 
admiral named the island, and took solemn possession of it for 
their Catholic majesties of Castile and Leon At the same time 
such of the crews as had shown themselves doubtful and mutinous 
sought his pardon weeping, and prostrated themselves at his feet 

Into th( remaining detail of this voyage, of highest interest 
as it is, it IS imjxissible to go further It will be enough to say 
that It resulted in the discovery of the islands of Santa Maria 
de la Concepcion (Rum Cay),Fcrnandina (Long Island), Isabella 
(Crooked Island), Cuba or Juana (named by Columbus in honour 
of the young prince of Sptun), and Hispaniola, Haiti, or San 
Domingo Off the list of these the “Santa Maria” went 
aground, owing to the carelessness of the steersman No lives 
were lost, but the ship had to be unloaded and abandoned , and 
Columbus, who was anxious to return to Europe with the news 
of his achievement, resolved to pi int a colony on the island, to 
build a fort out of the matenal of the stranded hulk, and to leave 
the crew The fort was called La Naa idad , 44 Europeans were 
placed in charge On the 4th of J inuirv 1493 Columbus, who 
hid lost sight of Martin Pmzon, set sail alone in the ‘ Nina ’ 
for the east , and two days afterwards the “ Pmta ’ joined her 
sister-ship A storm, however, separated the vessels, and it 
was not until the iSth of lebruary that ( olumbus reathed the 
island of Santa Maria in the Azores Here he was threatened 
with capture by the Portuguese governor, who could not for 
some time be brought to recognize his commission On the 
24th of February, however, he was allowed to proceed, and 
on the 4th of March the “ Nina” dropped anchor off I isbon 
The king of Portugal received the admiral with the highest 
honours On the i^th of March the “ Nina’ put out from the 
Tagus, and two days afterwards, Tndav, the 15th of March 
she reached Palos 

The court was at Barcelona , and thither, after despatching 
a letter announcing his arnval, Columbus pnx ceded m person 
He entered the city in a sort of triumphal procession, was recen ed 
by their majesties in full court, and, seated m their p^-csenee, 
related the story of his wanderings, exhibiting the “ rich and 
strange ” spoils of the new-found lands, — the gold, the cotton, 
the parrots, the cunous arms, the mysterious plants, the un- 
known birds and beasts, and the Indians he had brought with 
him for baptism All his honours and privileges were confirmed 
to him , the title of Don was conferred on himself and his 
brothers , he rode at the king’s bndle he was served and saluted 
as a grandee of Spam A new and magnificent scutcheon was 
also blazoned for him (4th May 1493), whereon the ro>al castle 
and lion of Castile and I eon were combined with the five anchors 
of his own coat of arms Nor were their Catholic highnesses 
less busy on their own account than on that of their servant 
On the -^rd and 4th of May Alexander VI granted bulls confirm- 
ing to the crowns of Castile and Leon all the lands discovered, 
or to be iliscovcred, west of a Ime of demarcation d!rawn 100 
leagues west of the Azores, on the same tenns as those on which 
the Portuguese held their colonies along the African coast A 
new expedition was got in readfiness with all possible despatch, 
to secure and extend the discoveries already made 
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After several delays the fleet weighed anchor on tlae 24th of 
September 1493 and steered westwards It consisted of three 
great carracks (galleons) and fourteen caravels (light 
frigates), liavuig on lioard over 1500 men, besides the 
animals and maleiials necessary for colonization 
Twelve missionaries accompanied the expedition, under the 
orders of Bernardo Bull or Boil, a IrRnedictine , Columbus had 
been already directexl (291!! May 149 1) to endeavour by all means 
m his power to Christianize tJie inhabit ints of the islands, to 
make them presents, and to * honour them much,” while all 
under him were commanded to treat them ‘ well and lovingly,” 
under pain of severe punishment On the 13th of October the 
ships, which had put m at the Cananes, left Ferro , and on 
Sunday, the 3rd of November, after a smgle storm, “ by the 
goodness of God and tlie wise man^ement of the admiral ” an 
island was sighted to the west, which was named Domimea. 
Northwards from this the isles of Marigalante and Guadalupe 
were next discovered and named , while on the north-western 
course to La Navidad those of Montserrat, Antigua, San. Martin, 
Santa Cruz and the Virgin Islands were sighted, and the isUnd 
now called Porto Rico was toueloed at, hurruxlly explored, and 
named San Juan Bautista On the 22nd of November Columbus 
came m sight of Hispaniola, and sailing westward to La Navid id, 
found the fort burned and the colonv dispersed He decided 
on building a second fort, and coasting oia 30 m cast of Monte 
Cristi, lie pitched on a spot where he founded the cit\ of Isabella 

Ihe climate proved unhe ilthy , the colonists were gntdv (jf 
gold, impitient of control, proud, ignorint and mutinous , and 
Columbus, whose inclination drew him westward, was doubtless 
glad to esc'pe the worry and anxiety of his post, and to avail 
himself of the instructions of his sovereigns as to further dis- 
coveries On the 2nd of hebruarv 140 ^ he sent home, bv 
Antonio de lorrcs, that despatch to thiir Catholic highnesses 
by which he may be said to have founded the West Indian slave 
track He estiblished the mining uamp of San lomaso m the 
gold country of Central Hispaniola , aid on the 2|th of April 
1494, having nominated a eouiuil of regency under his brother 
Diego, and appointed Pedro Margant his capUin-gt neral, he 
again put to sea \fter following the southern shore of Cuba 
for some (lavs he steered southwards and diseoy ered (May T4th) 
the is) ind ol Jamaita, yvhieh he named Santuigo He then 
resumed lus exploration of the tuluii coast, threaded his wav 
through a libyrinth of islets wluch he named the Garden of the 
Queen (Jardm de la Re>na) and, after coasting westwards for 
man> days, Ixfcame cony meed tluit he h id discoy ered continental 
land He therefore caused Perez dc Luna, the n j ir>, to drayv 
up a document to this effect (12th of june 1494), which was 
afterwards taken round and signed (the admiral’s steward 
witnessing') by the officers, men and boys of his three caravels, 
the “Nina, the ‘Cordera and the “ban Ju.in He then 
stood to the south-east, and sighted the island of Evangelista 
(now Tsla de los Pinos), revisited Jamaica, co usted the south of 
Hispaniola, and on the 24th ol September touched at and named 
the island of La Mom, in the channel Ijetyveen Hispaniola and 
Porto Rico Thence he had intended to sail eastwards and 
complete the suryey of the Caribbean Archipekgo , but he 
was exhausted by the terrible tear and wear of mind and body 
he had undergone (he sivs himself that on this expedition he 
was thn e-and-thirty davs almost without sleep), and on the day 
following his departure from La Mona he fell into a lethargy, 
that deprived him of sense and memory and had well-nigh 
provid fatal to life At 1 ist, on the 29th of SepUmber, the little 
fleet dropped .mchor off Isabel! i, and in his new aty the admir il 
lay sick ^or fue months 

The colony was in a sad plight Fvery one yvas discontented, 
and many y\ere sick, for the climate was unhealthy and there 
was nothing to eat Margant and Boil had dtserted the settle 
ment and fled to bpain, but ere his departure the former, in his 
capacity of captain-general, had done much to outrage and 
alienate the Indians The strongest measures were necessery 
to undo this mischief and, backed b> his brother Bartholomew, 
Columbus proceeded to reduce the natives under Spanish sy\av 



COLUMBUS, CHRISTOPHER 


7+4 

Alonso de Ojeda succeeded by a brilliant coup de mam m captur- 
ing the cacique Caonabo , and the rest submitted Five ship-loads 
of Indians were sent off to Seville (24th June 1495) as 

slaves , and a tribute was imposed upon their fellows, which 
must be looked upon as the ongin of that system of repartt- 
mtenios or encotmendas which was afterwards to work such 
mischief among the conquered In October 1495 Aguado 
arrived at Isabella, with a roval commission to report on the 
state of the colony , here he took up the position of a judge 
of Columbus’s government , and much recnmination followed 
C olumbus decided to return home , he appointed his brother 
Bartholomew adelantado of the island , and on the loth of March 
1496 he quitted Hispaniola in the “ Nina ” The vessel, after 
a protracted and perilous voyage, reached Cadiz on the 11th of 
|unc 1496, where the admiral landed, wearing the habit of a 
Franciscan He was cordiall> received by his sovereigns, and 
a new fleet of eight vessels was put at his disposal By royal 
patent, moreover, a tract of land in Hispaniola, of 50 leagues by 
20, was offered to him, with the title of duke or marquis (which he 
declined) , for three years he was to receive an eighth of the 
gross and a tenth of the net profits on each voyage , the nght 
of creating a mayorazgo or perpetual entail of titles and estates 
was granted him , and his two sons were received into Isabella s 
service as pages 

Meanwhile, however, the preparing of the fleet proceeded 
slowly, and it was not till the 30th of Mav 1498 that he set 
Third caravels had 

\oyage already been sent on ahead From San Lucar he 
steered for Porto ban to, Madeira, and Gomera, 
despatching three vessels direct from the Canaries to Hispaniola 
He next proceeded to the Cape Verde Islands, which he quitted 
on the 5lh of July On the 31st of the same month, being 
greatly in need of water, and fevrmg that no land lav west\\ards 
as he had hoped, Columbus had turned his ship s head north, 
when Alonzo Perez of Huelva saw land about i <; leagues to the 
south-west It was crowned with three hill-tops, from which 
circumstance, and in fulfilment of a vow made at starting (to 
name the first land discovered on this voyage m honour of the 
Trinity), the admiral named it Trinidad, which name it yet bears 
On Wednesday, the ist of August, he beheld for the first time 
the mainland of South America, the continent he had sought 
so long It seemed to him but an insignificant island, and he 
called It IsK Santa Svilmg westwirds, next day he sa.w the 
Gulf of Paria (named by him the Golfo de la Ballena), into which 
he was borne at immense risk on the ridge of waters formed by 
the meeting of the sea and the Orinoco estuaries For several 
days he coasted the continent, esteeming as ishnds the various 
projections he saw, and naming them accordinglv, nor was it 
until he hid realized the volume poured out by the Orinoco 
that he began to perceive the truly continental character of his 
last discovery He was now anxious to revisit the colony in 
Hispaniola , and after sighting Tobago, Grenada, and Mar- 
garita, made for San Domingo, the new capital of the settlement, 
where he arrived on the 31st of August He found that affairs 
had not prospered well in his absence By the vigour and 
activity of the adelantado, the whole island had been reduced 
under Spanish sway , but under the leadership of Francisco 
Roldan the malcontent settlers had risen in revolt, and Columbus 
had to compromise matters in order to restore peace Roldan 
letaincd his office of chief justice , and such of his followers as 
(hose to remain in the island were gratified with reparttmienios 
of land and labour 

At home, however, court favour had turned against Columbus 
For one thing, the ex-colonists were often bitterly hostile to the 
admiral and his brothers Ihcv were wont to parade their 
grievances in the very court-yards of the Alhambra to surround 
the king when he came forth with complaints and reclamations, 
to insult the discoverer s young sons with shouts and jeers 
\gain, the queen began to criticize severely the shipment of 
Indians from the new-found lands to Spam And once more, 
there was no doubt that the colony itself, whatever the cause, 
had not prospered so well as might have been desired Fer- 


dinand s support of Columbus had never been very hearty, and 
his mchnation to supersede the Genoese now prevailed over the 
queen’s friendliness Accordingly, on the 21st of May 1499, 
Francisco Bobadilla was appointed governor and judge of 
Hispaniola during royal pleasure, with authority to examine 
into all complaints Columbus was ordered to deliver up his 
charge to Bobadilla, and to accept whatever the latter should 
deliver him from the sovereigns Bobadilla left Spam in June 
1500, and landed m Hispaniola on the 23rd of August 

Columbus, meanwhile, had restored such tranquillity as was 
possible in his government With Roldan’s help he had beaten 
off an attempt on the island of the adventurer Ojeda, his old 
lieutenant, the Indians were being collected into villages and 
Christianized Gold-mining was profitably pursued , in three 
years, he calculated, the roval revenues might be raised to an 
average of 60,000,000 reals The arrival of Bobadilla, however, 
speedily changed this state of affairs On landing, he took 
possession of the admiral’s house and summoned him and his 
brothers before him Accusations of seventy, of injustice, of 
venality even, were poured down on their heads, and Columbus 
anticipated nothing less than a shameful death Bobadilla put 
all three in irons, and shipped them off to Spam 

Alonso Vallejo, captain of the caravel in which the illustrious 
prisoners sailed, still retained a proper sense of the honour and 
respect due to Columbus, and would have removed the fetters , 
but to this Columbus would not consent He would wear them, 
he said, until their highnesses, by whose order they had been 
affixed, should order their removal , and he would keep them 
afterwards “as relics and as memorials of the r(,wird of his 
service ’’ He did so His son Fernando “ saw them always 
hanging m his cabinet, and he requested that when he died they 
might be buried with him ’’ W ht ther this last wish was compile d 
with is not known 

A heart-broken and indignant letter from Columbus to Dona 
Juana de Torres, formirlv nurse of the infante Don Juan, 
arrived at court before the despatch of Bobadilla It was read 
to the queen, and its tidings were confirmed by communications 
from A.lonso Vallejo and the alcaide of Cadiz I here was a great 
movement of indignation , the tide of popular and royal feeling 
turned once more m the admiral s favour He received a large 
sum to defray his expenses , and when he appeared at court, on 
the 17th of December 1500, he was no longer in irons and disgrace, 
but richly apparelled and surrounded with friends He was 
received with all honour and distinction The queen is said to 
have been moved to tears bv the narration of his story Iheir 
majesties not only repudiated Bobadilla’s proceedings, but 
declined to inquire into the charges that he at the same time 
brought against his prisoners, and promised Columbus com- 
pensation for his losses and satisfaction for his wrongs A new 
governor, Nicolas de Ovando, was appointed, and kft San Lucar 
on the 13th of Februrary 1^02, with a fleet of thirty ships, to 
supersede Bobadilla The latter was to be impeached and sent 
home , the admiral s property was to be restored , and a fresh 
start was to be made in the conduct of colonial affairs Thus 
ended Columbus’s history as v'ceroy and governor of the new 
Indies which he had presented to the country of his adoption 

His hour of rest, however, was not vet come Ever anxious 
to serv'^c their Catholic highnesses, “ and particularly the queen,” 
he had determined to find a strait through which he 
might penetrate westwards into Portuguese Asia 
After the usual inevitable delays his pravers were 
granted, and on the 9th of May 1502, with four caravels and 
1150 men, he weighed anchor from Cadiz, and sailed on his fourth 
and last great voyage He first betook himself to the relief of 
the Portuguese fort of Arzilla, which had been besieged by the 
Moors, but the siege had been raised before he arrived He put 
to sea westwards once more, and on the i^th of June discovered 
the island of Martimno (probably St Lucia) He had received 
positive instructions from his sovereigns on no account to touch 
at Hispaniola , but his largest caravel was greatly in need of 
repairs, and he had no choice but to abandon her or disobev 
orders He preferred the latter alternative, and sent a boat 
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ashore to Ovando, asking for a new ship and for permission to 
enter the harbour to weather a hurricane which he saw was 
coming on But his requests were refused, and he coasted the 
island, casting anchor under lee of the land Here he weathered 
the storm, which drove the other caravels out to sea, and anni- 
hilated the homeward-bound fleet, the richest that had till then 
been sent from Hispaniola Roldan and Bobadilla perished with 
others of the admiral’s enemies , and Fernando Columbus, who 
accompanied his father on this voyage, wrote long afterwards, 
“lam satisfied it was the hand of God, for had they arrived in 
Spam they had never been punished as their crimes deserved, 
but rather been favoured and preferred ” 

After recruiting his flotilla at Azua, Columbus put in at 
Jaquimo and refitted his four vessels , and on the 14th of July 
1502 he steered for Jamaica For several days the ships 
wandered painfully among the keys and sho ds he had named the 
Garden of the Queen, and only an opportune easterly wind 
prevented the crews from open mutiny The first land sighted 
(July 30th) was the islet of Guanaja, about 40 m east of the 
coast of Honduras Here he got news from an old Indian of a 
rich and vast country lying to the eastward, which he at once 
concluded must be the long-sought-for empire of the grand khan 
Steering along the coast of Honduras, great hardships were 
endured, but nothing approaching his ideal was discovered 
On the 1 2th of September Cape Gracias-a-Dios was rounded 
The men had become clamorous and insubordinate , not until 
the Sth of December, however, would he tack about and retrace 
his course It now became his intention to plant a colony on the 
river Veragua, which was afterwards to give his descendants a 
title of nobility , but he had hardly put about when he was caught 
in a storm, which lasted eight days, wrenched and strained his 
crazy, worm-eaten ships severely, and finally, on Epiphany 
Sunday 1^03, blew him into an embouchure which he named 
Belem or Bethlehem Gold was very plentiful in this place, 
and here he determined to found his settlement By the end of 
March 1503 a number of huts had been run up, and in these the 
adelanlado (Bartholomew Columbus), with 80 men, was to 
remain, while Christopher returned to Spam for men and supplies 
Quarrels, however, arose with the natives, the cacique was 
made prisoner, but escaped again , and before Columbus could 
leave the coast he had to abandon a caravel, to take the settlers 
on board, and to relinquish the enterprise of colonization 
Steering eastwards, he left a second caravel at Puerto Bello , he 
thence bore northwards for Cuba, where he obtained supplies 
from the natives From Cuba he bore up for Jamaica, and there, 
in the harbour of San Gloria, now St Anne’s Bay, he ran his 
ships aground m a small inlet still called Don ( hristopher’s 
Cove (June 2^rd, iso 3) 

The expedition was received with great kindness by' the nativ'es, 
and here Columbus remained upwards of a year, awaiting the 
return of his lieutenant Diego Mendez, whom he had despatched 
to Ovando for assistance During his critical sojourn here, the 
admiral suffeied much from disease and from the lawlessness of 
his followers, whose misconduct had alienated the natives, and 
provoked them to withhold their accustomed supplies, until he 
dexterously worked upon their superstitions b\ prognosticating 
an eclipse Two vessels having at last arrived for his relief, 
Columbus left Jamaica on the 28th of June 1504, and, after 
calling at Hispaniola, set sail for Spain on the 12th of Septemlser 
After a tempestuous voyage he landed once more at San Lucar 
on the 7th of November 1 S04 

As he was too ill to go to court, his son Diego was sent thither 
in his place, to look after his interests and transact his business 
letter after letter followed the young man from Seville — one 
by the hands of Amerigo Vespucci A licence to nde on mule- 
back was granted him on the 2^rd of Februarv' 11505 and in 
the following May he was removed to the court at Segovia, and 
thence again to Valladolid On the landing of Philip and Juana 
at Coruna (25th of April 1506), although “ much oppressed with 
the gout and troubled to see himself put by his rights,” he is 
known to have sent off the adelantado to pay them his dutv and 
to assure them that he was yet able to do them extraordinary • 
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service The last documentary note of him is contained in a final 
codicil to the will of 1498, made at Valladolid on the 19th of 
May 1506 Bv this the old will is confirmed , the mayorazgo 
is bequeathed to his son Diego and his heirs male, failing these 
to Fernando, his second son, and failing these to the heirs male 
of Bartholomew , only in case of the extinction of the malt line, 
direct or collateral is it to descend to the females of the family , 
and those into whose hands it mav fall are ntv er to diminish it, 
but always to increase and ennoble it by all means possible 1 he 
head of the house is to sign himself “ I he Admiral ’ A tenth 
of the annual income is to be set aside yearly for distribution 
among the poor relations of the house A chapel is founded and 
endowed for the saying of masses Beatnz Enriquez is left to the 
care of the ymung admiral Among other legacies is one of “ half 
a mark of silver to a Jew who used to live at the gate of the 
Jewry, in Lisbon ” The codicil was written and signed with 
the admiral’s own hand Next dav (20th of May i<;o6) he died 
After the funeral ceremonies at Valladolid, Columbus’s remains 
were transferred to the Carthusian monasterv of Santa Mana de 
las Cuevas, Seville, where the bones of his son Diego, the second 
admiral, were also laid Fxhumed m 1342, the bodies of both 
father and son were taken over sea to Hispaniola ami interred 
in the cathedral of San Domingo In 1795-1796, on the cession 
of that island to the French the rehes were re-exhumed and 
transferred to the cathedral of Havana, whence, after the Spanish- 
Amencan War of 1898 and the loss of Cuba, thev were finallv 
removed to Seville cathedral where thev remain The present 
I heir and representativ'e of Columbus lielongs to the I arreategui 
familv, descendants of the discoverer through the female line, 
and retains the titles of admiral and duke of Veragua 

s- 

S- A .5-. 
o FER.ENS 

Columhvjs t iphci 

The interpretation of the seven lettered ciphei, iceeptmg the 
smaller letters of the second line as the final ones of the woids scims 
to be SaIv^ C/»n<t(us Maim \ osephu', The nimc Chnstophei 
(Chnslofetens) ajipevrs m the last line 

In person Columbus was tall and shapely The only authentu 
portrait of him is that which once belonged to Paulus Jovjus, and 
IS still in the possession of the de Orchi family (related to Jovius 
by female descent) at Como It shows us i venerable man with 
clean-shaven fact, thin grey hair high forehead, sad thoughtful 
eyes It bears the msciiption Columbus Lygur novt orbis reperlor 
AetTMORiTiES — Fernando Columbus dtl Signot Don 

I ernando Colombo e oera relatione dtlla iita dell Am 
miraglio D Chi isto/oro Colombo (tht Spimsh on^jinvl of thio wnttin 
before I 539 is io-.t onlv tin. It ihan vcision u mams first pubhslud 
at Venice m 1571 v Rood edition aiipcvitd m I ondon m 18(7) 
Bartolomt, de Hs Casas lIi\fona de la<: Jinhas wntttn 1^.27- is^’i 
but first printed at Madrid m 187s after lem iming m immistiipt 
more than three centuries Andres Bern indt/ Hiitona ’e los Re\es 
Calol teas (contempoiaiy with runando Cohimlnis s but fiist 
printed at Granada m 18^6 lust edition SimUl 1870) (lonzalo 
1 emandez Oviedo y \ aides Histona geveial de /n? Indtas ('itvillc 
IS35 best edition Madrid i85i-i85i;) Pi ter Martyr d Anghiera 
Opus Lpi'itolarum fiist published m isio and De Drbe Noio {De 
cades) punted m 1511 and i s3o Trancibco I opez dt Gomua 
Histona genet al de las Indtas (SaraROssa and \ntwir}) 

1554) Antonio do HoiTcri Hi'itoiia general de las Indtas occidentales 
(publication fiist completed m ibi s but best edition perhaps that of 
1730 Madrid) Juan Bautista Mufloz Histona del Isuevo Mundo 
(Madrid 1793) Martin Fernandez Navarnte Coleccion de los 
I tages V descubnmientos que hicteron pot mar los Fspanoles (Madrid, 
182^-1837) Washington Irvmg Htstor\ of the life and 1 of 

Christopher Columbus (London 1827-1828) Alex von Humboldt 
Fxamen critique (Pans 1836-1839) R H Major Select Letteis of 

VI 24 rt 
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Columbus (London, Hakluyt Society 1847) , Fernandez Duro 
Colony Pimon (Madrid, 1883), Htnry Harrissc, Chrtstophe Colomb 
(Pans 1884) and Chrtstophe Colomb devmi I htsiotre (Pans 1892), 
Justin Wmsor Christopher Columbus (Cambndge, Mass 1891) 
Josd Maria Ascnsio Cnstoval Cohn (Barcelona, 1892) Clements 
R Markham, Lt/e of Chnstopher Columbus (London 1892) , John 
Fiskc Discovery of Armrua (Boston and New Yoik, 1892) L J 
Paym Htstny of the New World called imeiica vol 1 (Oxfoid 
1892) Paul Caffarcl Histoire de la dhouverte de I’Amhique (Pans 
1892) , Charles I Elton, Career of Columbus (I^ndon 1892) 
RacccAta Colombtana (1892 Ac ) Sophus Huge Columbus (Berlin 
1902) John Boyd Lhatcher Christopher Columbus (New York 
1903-1904) , Henry Vignaud La Letire et la carte de Toscanelh 
(Pans 1901) and Etudes critiques sur la tie de Colomb avant ses 
dhouvertes (Pans 1905) Filson Young Christopher Columbus and 
the New World of his discovery (London i()o6) (C R B ) 

COLUMBUS* a city and the county-seat of Muscogee county, 
Georgia, U S A , on the F bank and at the head of navigation of 
the Chattahoochee nver, about 100 m S S W of Atlanta 
Pop (1890) 17,303 , (1900) 17,614, of whom 7267 were negroes , 
(1906, estimate) 17,800 There is also a considerable suburban 
population Columbus is served by the Southern, the Central 
of Georgia, and the Seaboard Air Line railways, and three steam- 
boat lines afford communication with Apalach’cola, Florida 
The city has a public library A fall in the river of 115 ft 
within a mile of tlie city furnishes a valuable water-power, 
which has been utilized for public and private enterprises T. he 
most important industry is the manufacture of cotton goods , 
there are also cotton compresses, iron works, flour and woollen 
mills, wood-working establishments, &c The value of the city’s 
factory products increased from $5, 061, 48s in 1900 to $7,079,702 
m 1905, or 39 9 % , of the total value in 1905, $2,759,081, or 
39 %j ^'‘■3 the value of the cotton goods manufactured There 
are many large factories just outside the city limits Columbus 
was one of the first cities m the United States to maintain, at 
public expense, a system of trade schools It has a large whole- 
sale and ret 111 trade ihc city was founded m 1827 and was 
incorporated m 1828 In the latter ^ear Mirabeau Buonaparte 
I,amar (1798-1859) established here the (.olurnbus Independent, 
a State’s-Rights newspaper For the first twenty years the 
city’s leading industry was trade m cotton As this trade was 
diverted by the railways to Savannah, the water-power was 
developed and manufactories were established During the 
Civil War the city ranked next to Richmond in the manufacture 
of supplies for the Confederate arm\ On tht i6th of April 
1865 It was captured by a Union force under General James 
Harrison VVilson (b 1837), 1200 Confederates were taken 
pnsoners, large quantities of arms and stores wire seized, 
and the pnnapal manufactories and much other property were 
destroyed 

COLUMBUS* a city and the county-seat of Bartholomew 
county, Indiana, USA, situated on the L fork of White nver, 
a little S of the centre of the state Pop (1890) 6719 , (1900) 
8130, of whom 313 were foreign-bom and 224 were of negro 
descent, (census, 1910) 8813 In 1900 the centre of popu- 
lation of the United States was 5 in S L of Columbus The 
city is served by the Cleveland, Cincinnati, Chicago &. St Louis, 
and the Pittsburg, Cincinnati, Chicago &. St Louis railways, 
and is connected with Indianapolis and with Louisville, Ky , 
by an electric mterurban line Columbus is situated in a 
fine farming region, and has extensive tanneries, tlueshing- 
machme and traction and automobile engine works, structural 
iron works, tool and machine shops, canneries and furniture 
factories In 1905 the value of the city’s factory product was 
$2,983,160, being 28 4 % more than m 1900 'Fhe water supply 
system and electnc-hghting plant are owned and qierated by 
the city 

COLUMBUS, a city and the county-seat of I owndes county, 
Mississippi, U S A , on the E bank of tlie Tombigbee nver, at 
the head of steam navigation, 150 m S F of Memphis, Tennessee 
Pop (i8go) 4559 , (1900) 6484, of whwn 3366 were negroes 
It IS served by the Mobile ix Ohio and the Southern railways, 
and by passenger and freight steamboat Imes It has cotton 
and knitting mills, cotton-seed oil factories, machine shops, and 
wagon, stove, plough and fertilizer factories , and is a market 


and jobbing centre for a fertile ^ncultural region It has a 
public library, and is the seat of the Mississippi Industrial 
Institute and College (1885) for women, the first state college for 
women — the successor of the Columbus Female Institute (1848) 
— of PVanklm Academy (1821), and of the Union Academy (1873) 
for negroes The site was first settled about 1818 , the city was 
incorporated in 1821, and m 1830 it became the county-seat 
of the newly formed Lowndes county During the Civil War 
the legislature met here in 1863 and 1865, and in the former 
year Governor Charles Clark (1810-1877) was inaugurated 
here 

COLUMBUS, a city, a port of entry, the capital of Ohio, USA, 
and the county-seat of Franklin county, at the confluence of the 
Scioto and Olentangv rivers, near the geographical centre of the 
state, 120 m N h of Cincinnati, and 138 m S S W of Cleveland 
Pop (1890) 88,150, (1900) 125,560, of whom 12,328 uere 
foreign-born and 8201 were negroes, (1910, census) 181, S48 
Columbus IS an important railway centre and is served by the 
I Cleveland, Cincinnati, Chicago & St Louis, the Pittsburg, 
Cmcmnati, Chicago & St Louis (Pennsylvania system), the 
Baltimore & Ohio, the Ohio Central, the Norfolk & Western, the 
Hocking Valiev, and the Cleveland, Akron & Columbus (Penn- 
sylvania system) railways, and by nine mterurban electnc lines 
It occupies a land area of about 17 sq m , the principal portion 
being along the east side of the Scioto m the midst of an extensive 
plain High Street, the principal business thoroughfare, is 
100 ft wide, and Broa<l Street, on which are many of the finest 
residences, is 120 ft wide, has four rows of trees, a roadway for 
heavy vehicles in the middle, and a driveway for carnages on 
cither side 

The principal building is the state capitol (completed in 1857) 
m A square of ten acres at the intersection of High and Broad 
streets It is built in the simple Done style, of grey limestone 
taken from a quarry owned by the state, near the city , is 
304 ft long and 184 ft wide, and has a lotunda 158 ft high, 
on the walls of winch are the original painting, by William Henry 
Powell (1823-1879), of O H Perry’s victory on I ake Inc, and 
portraits of most of the governors of Ohio Other prominent 
structures are the U S government and the ludiciary buildings, 
the latter connected with the capitol by a stone terrace, the 
city hall, the county court bouse, the union station, the board 
of trade, the soldiers’ memorial hall (with a seating capacity of 
about 4500), and several office buildings The citv is a favounte 
meeting-place for conventions Among the state institutions 
in Columbus are the universitv (see below), the penitentiary, a 
state hospital for the insane, the state school for the blind, and 
the state institutions for the education of the deaf and dumb 
and for feeble-minded youth In the capitol grounds are monu- 
ments to the memory of Ulysses S Grant, Rutherford B Ha>es, 
James A (*arfield, William T Sherman, Philip H Sheridan, 
Salmon P Chase, end Fdwin M Stanton, and a beautiful 
memorial arch (with sculpture by H A M'Neil) to William 
McKinley 

The city has several parks, including the Franklin of 90 acres, 
the Goodale of 44 acres, and the Schiller of 24 acres, besides 
the Olentangy, a well-equipped amusement resort on the banks 
of the nver from which it is named, the Indianola, another 
amusement resort, and the United States military post and 
recruiting station, which occupies 80 acres laid out like a park 
Ihe state fair grounds of 115 acres adjoin the city, and there 
is also a beautiful cemetery of 220 acres 

The Ohio State University (non-sectarian and eo-educational), 
opened as the Ohio Agricultural and Mechanical College m 1873, 
and reoi^nized under its present name in 1878, is 3 m north of 
the capitol It includes colleges of arts, philosophy and science, 
of education (for teachers), of engineering, of law, of pharmacy, 
of agriculture and domestic science, and of veterinary medicine 
It occupies a campus of no acres, has an adjoining farm of 
325 acres, and 18 building devoted to instruction, 2 dormitories, 
and a library containing (1906) 67,709 volumes, brides excellent 
museums of geology, zoology, botany and archaeology and 
history, the last being owned jointly by the university and by 
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the State archaeological and historical society In 1908 the 
faculty numbered 175, and the students 3277 The institution 
owed its origin to federal land grants , it is maintained by the 
state, the United States, and by small fees paid hy the students ; 
tuition IS free in all colleges except the college of law Ihe 
government of the university is vested in a board of trustees 
appointed by the governor of the state for a term of seven years 
The first president of the institution (from 1873 to j88i) was 
the distinguished geologist, Edward Orton (1829-1899), who 
was professor of geology from 187 ^ to 1809 

Other institutions of leiuming are the Capital University and 
Evangelical Lutheran Theological Seminary (Theological Semi- 
nary opened in 1830 , college opened as an academy m 18150), 
with buildings just east of the city limits , Starling Ohio 
Medical College, a law sthooJ, a dented school and an art insti- 
tute Besides the university library, there is the Ohio state 
library occupying a room in tlie capitol and containing in 1908 

126.000 volumes, including a “ travelling library ” of about 

36.000 volumes, from which various organizations in different 
parts of the state may borrow books , the law library of the 
supreme court of Ohio, containing complete sets of English, 
Scottish, Insh, Canadian, United States and state reports 
statutes and digests , the public school library of about 68,000 
volumes, and the public library (of about 55,000), which is 
Ivoused m a marble and granite building completed m 1906 

Columbus IS near the Ohio coal and iron-fields, and has an 
extensive trade in coal, but its largest industrial interests are 
in manufactun s, among which the more important are foundry 
and m whine-shop products (1905 value, 86, '*59, 579) , boots 
and shoes (1905 value, "*>5,425,087, lieing more tiian onc-sixUtth 
of the total pioduet value of the boot and shoe mdustiy in the 
United States, and being an increase from $559,000 m i8(io) , 
patent medicines and compounds (1905 value, $3,214,096), 
carnages and wagons (1905 value, $2,197,960), malt liquors 
(1905 value, $2,133,955), iron and steel, regalia and society 
emblems , steam-railway cars, construction and repairing , and 
oleo-marganne In 1905 the city's factory products were valued 
at $10,435,551, an incrcise of 16 4 m fi\e >cars Immediately 
outside the city limits m 1905 were various large and miportant 
manufactories, including railway shops, foundries, slaughter- 
houses, ice factories aaid brick-yards In Columbus tliere is a 
large market for imported horses Several large quarries also 
are adjacent to the city 

The waterworks are owned by tlie municipality In 1904- 
1Q05 the city built on the Scioto nver a concrete storage dam, 
having a capacity of 5,000,000,000 gallons, and m 1908 it com- 
pleted the construction of enormous works for filtering and 
softening the water-supply, and of works for purifying the flow 
of sewage— the two costing nearly $5000,000 Ihe filtering 
works mchuie 6 lime saturators, 2 mixing or softening tanks, 
6 settling basins, 10 meclianical filU rs ind 2 clear-watcr reser- 
voirs A large municipal dectnc-hghting plant was completed 
m 1908 

The first permanent settlement within the present limits of 
the city was established in 1797 on the west bank of the Scioto, 
was named Franklinton, and m 1803 was made the county-sent 
In j8io four citizens of Franklinton formed an association to 
secure the location of the capital on the higloer ground of the 
east bank , in 1812 they were successful and the place was laid 
out while still a forest Four >ears later, when the legislatuic 
held Its first session here, the settlement was incorporated as 
the Borough of Columbus In 1824 the county-seat was removed 
here from FrankUnton , m 1831 the Columbus branch of the 
Ohio Canal was completed , m 1854 the borough was made a 
city , by the close of the same decade the Na'^ion^ Road extend- 
ing from Wheeling to Indianapolis and passing through Columlius 
was completed , in 1871 most of Franklinton, which was never 
incorporated, was annexed, and several other annexations 
followed- 

Ste h H Stucler, Columbus Ohio , %ts History and liesowus 
Columnus, 1873) , \ h Lee, History of the City of Columbus Ohio 
New York 1892) 


COLUMELLA, LUCIUS JUNIUS MODEBATUS, of Cades, 
writer on agriculture, contemporary of Seneca the philosopher, 
flounshed about the middle of the ist centur> a d His extant 
works treat, with great fulness and m a diffuse but not inelegant 
style which well represents the silver age, of the cultivation of 
all lands of corn and garden vegetables, trees, flowers, the 
vine, the olive and other fruits, and of the rearing of cattle, 
birds, fishes and bees They consist of the twelve books of the 
De re rustica (tlie tenth, which treats of gardening, being in 
dactylic hexameters in imitation of Virgil), and of a book De 
arhonbus, the second book of an earlier and less elaborate worl 
on the same subject 

The best complete edition is by J C SchneiJi r (1704) Of a new 
edition by K J Lundstrom the tenth book appeared m 1902 and 
Ik arhoubus in 18 >7 There arc English tuiiislations by R Bradley 
(1725) and anonymous (1745) , and treatises Dt Cnlumtllae vita el 
scnpti'! hy V B trln ret (1887) and G R Hoc her (1807) a compart 
dissertation with neitis and nkretieis (o iiithontics 

COLUMN (Lat columna), in architecture, a vertical support 
consisting of capital, shaft and base, used to carry a hon-ontal 
beam or an arch i he tarlicst example m wood (2684 n c ) was 
that found at Kahun m Egypt bv Professor Flinders Petne 
winch was fluted and stood on a raised b ise, and in stone the 
octagonal shafts of the early temple at Deir-el-Bahn (r 2850) 
In the tombs at Beni Hasan (2723 h r ) are columns of two 
kinds, the octagonal or polygonal shaft, and the reed or lotus 
column, the hon/on tal section of which is a (juatrefoil This 
became later the favourite tv jx , but it was made cm ular on plan 
In all these examples the column rests on a stone base (See 
also Capiial and Ordkk I 

rhe column was employed m Assvn i m small structures only , 
such as pavilions or porticoes In Persu the column, employed 
to carry timber superstructures only, was very lofty, being 
sometimes 12 diameters high , the shaft was fluted, the number 
(>f flutes varying from 30 to 52 

The earliest example of thi Greek column is that represented 
in the temple fresco at Cnossus (< 1600 b r ), of whith portions 
have been found 1 he columns were in cvpress w ood raised on 
a stone base and tapered dowoiwards ‘ Tht same, though to a 
hss degree, is found in the stone semi-det iched columns which 
flank the doorway of the 7 omb of Agamemnon at My cenae , 
the shafts of these columns were carved with the chevron 
design 

Tlic 02irliest Greek columns m stone as isolated features are 
those of live Timple of Apollo at Syracuse (early 7th century B c ), 
the shafts of which were monoliths, but as a rule the Greek 
columns were all built of drums, sometimes as m my as ten or 
twelve I here was no base to the Doric column, but the shafts 
were fluted, 20 flutes being the usual number In the Archaic 
Temple of Diana at Ephesus there were 52 flutes In the later 
examples of the Ionic order the shaft hid 24 flutes In the 
Roman temples the shafts were very often monoliths 

Columns were occasionally used as supports for figures or 
other features The Naxian column at Delphi of the Ionic 
order earned a sphinx Ihe Romans employed columns m 
various ways the Trajan and the Antomne columns earned 
figures of the two emperors , the columna rastrata (260 B c ) 
in the Forum was decorated with the beaks of ships and was 
a votive column, the miliaria column marked the cintrc of 
Rome from which all distances were measured In the same 
way the column in the Place Vendome in Pans carries a statue 
of Napoleon I , the monument of the Fire of I ondon, a finial 
with flames sculptured on it , the duke of \ ork s column 
f London), a statue of the duke of York 

With the exception of the Cretan and Mycenaean, all the 
shafts of the classic orders tapered from the bottom upwards, 
and about onc-third up the column had an increment, known 
IS the entasis, to corret t an optical illusion w hich makes tapering 
shafts look concav e , the proportions of diameti r to height v aricd 
with the order emp’oved Thus, broadlv speaking, a Roman 
Done column will be eight, a Roman Ionic rune, a Connthian 

‘ Tlw. tree trunk used as a LOlumn was inverted to retain the sap , 
hence the shape 
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ten diameters in height Except in rare cases, the columns , 
of the Romanesque and Gothic styles were of equal diameter j 
at top and bottom, and had no definite dimensions as regards 
diameter and height They were also grouped together round 
piers which are known as clustered piera When of exceptional 
size, as m Gloucester and Durham cathedrals, Waltham Abbey 
and Tewkesbury, they are generally called “ pillars,” which was 
apparently the medieval term for column The word columna, 
employed by Vitruvius, was introduced into England by the 
Italian writers of the Revival 

In the Renaissance period columns were frequently banded, 
the bands being concentric with the column as in France, and 
occasionally nchly carved as in Phihbert De L’Orme’s work at the 
Tuilenes In England Inigo Jones introduced similar features, 
but with square blocks sometimes rusticated, a custom lately 
revived in England, but of which there are few examples either 
in Itily or Spam 

The word “ column ” is used, by analogy with architecture, 
for any upright body or mass, in chemistry, anatomy, typo- 
graphy, &c (R P b ) 

COLURE ^from Gr koA.o?, shortened, and oipd, tail), in 
astronomy, either of the two principal meridians of the celestial 
sphere, one of which passes through the poles and the two 
solstices, the other through the poles and the two equinoxes , 
hence designated as sohtUial colure and eqmnoxtal colure, 
respectively 

COLUTHUS, or CoLLUTHUS, of Lycopohs m the Egyptian 
TTiebaid, Greek epic poet, flourished during the reign of Anas- 
tasius I (491-518) According to Suidas, he was the author of 
Calydomaca (probably an account of the C^lydoman boar hunt), 
Penica (an account of the Persian wars), and Lncomta (laudatory 
poems) These are all lost, but his poem in some 400 hexa- 
meters on The Rape of Helen (Apirayi) 'Kk(pys) is still extant, 
having been discovered bv ( ardinal Bessarion in Calabna 1 he 
poem IS dull and tasteless, devoid of imagination, a poor imitation 
of Homer, and has little to recommend it except its harmonious 
versification, based upon the technical rules of Nonnus It 
related the history of Pans and Helen from the wedding of 
Peleus and Thetis down to the elopement and arrival at iroy 

The best editions are by Van Lennep (1747) G F Schafer (1825), 

E Abel (1880) 

COLVILLE, JOHN {c 1540-1605), Scottish divine and author, 
was the son of Robert Coiville of C leish, in the county of Kinross 
Educated at St Andrews University, he became a Presbyterian 
minister, but occupied himself chieflv with political intngue, 
sending secret information to the English government concerning 
Scottish affairs He joined the party of the earl of Gowrie, and 
took part in the Raid of Ruthven in 1582 In 1587 he for a 
short time occupied a seat on the judicial bench, and was com- 
missioner for Stirling in the Scottish parliament In December 
1591 he was implicated in the earl of Both well’s attack on 
Holyrood Palace, and was outlawed with the earl He retired 
abroad, and is said to have joined the Roman Church He 
died m Pans in 1605 Colville was the author of several works, 
including an Oratio Funebrts on Queen Elizabeth, and some 
political and religious controversial essays He is said to be the 1 
author also of The Histone and life of King James the Sext 
(edited by T Thompson for the Bannatyne Club, Edinburgh, 
1825) 

Colville s Otignial Letters, 1^82-1603, published by the Bannatyne 
Club in 1858 contains a biographic il memoir by the editor David 
laing 

COLVIN, JOHN RUSSELL (1807-1857), lieutenant-governor 
of the North-West Provinces of India during the mutiny of 1857, 
belonged to an Anglo-Indian family of Scottish descent, and was 
bom in Calcutta on the 29th of May 1807 Passing through 1 
Haileybury he entered the service of the East India Company ' 
in 1826 In 1836 he became private secretary to Lord Auckland, 
and his influence over the viceroy has been held partl> respon- , 
sible for the first Afghan war of 1837 , but it has since been 
shown that Lord Auckland’s policy was dictated by the secret 
committee of the company at home In 1853 Mr Colvin was | 


appointed lieutenant-governor of the North-West Provinces 
bv Ixird Dalhousie On the outbreak of the mutiny in 1857 he 
had with him at Agra only a weak British regiment and a native 
battery, too small a force to make head t^ainst the mutineers , 
and a proclamation which he issued to the natives was censured 
at the time for its clemency, but it followed the same lines as 
those adopted by Sir Henry Lawrence and subsecjuently followed 
by Lord Canning Exhausted by anxiety and misrepresentation 
he died on the 9th of September, his death shortly preceding 
the fall of Delhi 

His son. Sir Auckland Colvin (1838-1908), followed him 
in a distinguished career in the same service, from 1858 to 1879 
He was comptroller-general in Egypt (1880 to 1882), and financial 
adviser to the khedive (1883 to 1887), and from 1883 till 1892 
was back again in India, first as financial member of council, 
and then, from 1887, as lieutenant-governor of the North-West 
Provinces and Oudh He was created KCMG m 1881, and 
K C S I in 1892, when he retired He published The Making 
of Modern Egypt in 1906, and a biography of his father, in the 
“ Rulers of India ” series, m 1895 He died at Surbiton on the 
24th of March 1908 

COLVIN, SIDNEY (1845- )> English literary and art 

cntic, was bom at Norwood, London, on the iSth of June i84«; 
A scholar of Tnnity College, Cambridge, he became a fellow of 
his college m 1868 In 1873 he was Slade professor of fine art, 
and was appointed m the next year to the directorship of the 
Fitzwilliam Museum In 1884 he removed to London on his 
appointment as keeper of pnnts and drawings m the British 
Museum His chief publications are lives of Landor (i88i) 
and Keats (1887), in the English Men of Letters senes , the 
Edinburgh edition of R L Stevenson’s works (1894-1897), 
editions of the letters of Keats (1887), and of the Vatltma Letters 
(1899), which R L Stevenson chiefly addressed to him , A 
Florentine Picture-Chromcle (1898), and Early History of En- 
graving in England (1905) But in the field both of art and of 
literature, Mr Colvin’s fine taste, wide knowledge and high 
ideals made his authonty and influence extend far beyond his 
published work 

COLWYN BAY, a watering-place of Denbighshire, N Wales, 
on the Insh Sea, 40^ m from Chester by the London & North- 
Western railway Pop of urban district of Colwyn Bay and 
Colwyn (1901) 8689 Colwyn Bay has become a favourite 
bathing-place, being near to, and cheaper than, the fashionable 
Llandudno, and being a centre for picturesque excursion^ 
Near it is I laneilian village, famous for its “ cursing well ” 
(St Eilian’s, perhaps Aelianus’) The stream Colwyn joins the 
Gwynnant The name Colwyn is that of loids of Ardudwv , a 
Lord Colwyn of Ardudwy, in the loth century, is believed to 
have repaired Harlech castle, and is considered the founder ot 
one of the fifteen tribes of North Wales Nant Colwyn is on the 
road from Carnarvon to Beddgelert, beyond I lyn y gader 
(gadair), “ chair pool,” and what tourists have fancifully called 
Pitt’s head, a roadside rock resembling, or thought to resemble, 
the great statesman’s profile Near this is Llyn y dywarchen 
(sod pool), with a floating island 

COLZA OIL, a non-drying oil obtained from the seeds of 
Brassica campestns, var oleifera, a variety of the plant which 
produces Swedish turnips Colza is extensively cultivated m 
France, Belgium, Holland and Germany , and, especially in 
the first-named country, the expression of the oil is an important 
industry In commerce colza is classed with rape oil, to which 
both in source and properties it is very c’osely allied It is a 
comparatively inodorous oil of a yellow colour, having a specific 
gravity varying from o 912 to o 920 The cake left after ex- 
pression of the oil IS a valuable feeding substance for cattle 
Colza oil IS extensively used as a lubricant for machinery, and 
for burning in lamps 

COMA (Gr Kw/*a, from kol/xuv, to put to sleep), a deep 
sleep , the term is, however, used in medicine to imply something 
more than its Greek origin denotes, namely, a complete and 
prolonged loss of consciousness from which a patient cannot be 
roused There are various degrees of coma in the slighter 
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forms the patient can be partially roused only to relapse again 
into a state of insensibility , in the deeper states, the patient 
cannot be roused at all, and such are met with in apoplexy, 
already descnbed Coma may arise abruptly in a patient who 
has presented no pre-existent indication of such a state occurring 
Such a condition is called primary coma, and may result from 
the following causes — (i) concussion, compression or laceration 
of the brain from head injuries, especially fracture of the skull , 
(2) from alcoholic and narcotic poisoning , (3) from cerebral 
haemorrhage, embolism and thrombosis, such being the causes 
of apoplexy Secondary coma may arise as a complication in 
the following diseases — diabetes, uraemia, general paralysis, 
meningitis, cerebral tumour and acute yellow atrophy of the 
liver , in such diseases it is anticipated, for it is a frequent cause 
of the fatal termination The depth of insensibility to stimulus 
IS a measure of the gravity 01 the symptom , thus the con- 
junctival reflex and even the spinal reflexes may be abolished, 
the only sign of life being the respiration and heart-beat, the 
muscles of the limbs being sometimes perfectly flaccid A 
characteristic change in the respiration, known as Cheyne- 
Stokes breathing occurs pnor to death in some cases , it indicates 
that the respiratory centre in the medulla is becoming exhausted, 
and IS stimulated to action only when the venosity of the blood 
has increased sufficiently to excite it The breathing consequently 
loses its natural rhythm, and each successive breath becomes 
deeper until a maximum is reached , it then diminishes m depth 
by successive steps until it dies away completely The condition 
of apnoea, or cessation of breathing, follows, and as soon as the 
venosity of the blood again affords sufficient stimulus, the signs 
of air-hunger commence , this altered rhythm continues until 
the respiratory centre becomes exhausted and death ensues 

Coma Vigil is a state of unconsciousness met with m the 
algide stage of cholera and some other exhausting diseases The 
patient’s eyes remain open, and he may be in a state of low 
muttering delirium , he is entirely insensible to his surroundings, 
and neither knows nor can indicate his wants 

There is a distinct word “ coma ” (Gr hair), which 

lb used in astronomy for the envelope of a comet, and in botany 
for a tuft 

COMA BERENICES (“ BERENict’b Hair ), in astionomy, 
a constellation of the northern hemisphere , it w as first mentioned 
by Callimachus, and Eratosthenes (3rd century b c ), but is not 
included m the 48 asterisms of Ptolemy It is said to have been 
named by Conon, in order to console Berenice, queen of Ptolemy 
Euergetes, for the loss of a lock of her hair, which had been 
stolen from a temple to Venus This constellation is sometimes, 
but wrongly, attributed to Tvcho Brahe The most interesting 
member of this group is ^4 Comae, a fine, wide double star, 
consisting of an orange star of magnitude 5 V, and a blue star, 
magnitude 7 

COMACCHIO, a town of Emma, Itily, in the province of 
Ferrara, 30 m F S E by road from the town of Fenara, on the 
level of the sea, in the centre of the lagoon of Valli di Comacchio, 
just N of the present mouth of the Reno Pop (iqoi) 7944 
(town), 10,745 (commune) It is built on no less than thirteen 
dillerent islets, joined by bridges, and its industries are the 
fishery, which belongs to the commune, and the salt-works 
The seaport of Magnavacca lies 4 m to the east Comacchio 
appears as a city m the 6th century, and, owing to its position 
in the centre of the lagoons, was an important fortress It was 
included in the “ donation of Pippin ” , it was taken by the 
Venetians m 854, but afterwards came under the government 
of the archbishops of Ravenna j m 1299 it came under the 
dominion of the house of Este In 1508 it became Venetian, 
but in 1597 was claimed by Clement VIII as a vacant fief 

COMANA, a city of Cappadocia [frequently called Chryse or 
Aurea, t e the golden, to distinguish it from Comana in Pontus , 
mod Shahr"], celebrated in ancient times as the place where the 
ntes of Ma-Enyo, a variety of the great west Asian Nature- 
goddess, were celebrated with much solemnity The service 
was carried on in a sumptuous temple with great magnificence 
by many thousands of hterodult (temple-servants) To defray 


expenses, large estates had been set apart, w'hich yielded a more 
than royal revenue The city, a mere apanage of the temple, 
was governed immediately by the chief priest, who was always 
a member of the reigning Cappadocian family, and took rank 
next to the king The numlier of persons engaged m the service 
of the temple, even m Strabo’s time, was upwards of 6000, and 
among these, to judge by the names common on local tomb- 
stones, were many of Persian race Cndrr Caracalla, Comana 
became a Roman colony, and it received honours from later 
emperors down to tne official recognition of Christianity The 
bite lies at Shahr, a village m the Anti-laurus on the upper 
course of the Sarus (Sihun), mainly Armenian, but surrounded 
by new settlements of Avshar Turkomans and Circassians The 
place has derived importance both in antiquity and now from 
Its position at the eastern end of the mam pass of the western 
Anti-Taurus range, the Kuru Chai, through which passed the 
road from Caesarea- Mazaca (mod Katsarieh) to Melitene 
(Malatia), converted by Septimius Severus into the chief military 
road to the eastern frontier of the empire The extant remains 
at Shahr include a theatre on the left bank of the river, a fine 
Roman doorway and many inscriptions, but the exact site 
of the great temple has not been satisfactorily identified There 
are many traces of Sevenis’ road, including a bricige at Kemer, 
and an immense number of milestones, some in their original 
positions, others in cemeteries 

See P II II Massy m Oeog Joton (Sept 1005), E Chantre 
Mission en CappaUocte (i8\)8) (D G H ) 

COMANA (mod Gumenek), an ancient city of Pontus, said 
to have been colonized from ( omana m Cappadocia It stood 
on the mer Ins (lozanli Su or Yeshil Irmak), and from its 
central position was a favourite emporium of Armenian and 
other merchants The moon-goddess was worshipped in the 
city with a pomp and certmon> m all respects analogous to those 
employed in the Cappadocian city The slaves attached to the 
temple alone numbered not less than 6000 St John Chrysostom 
cLed there on the way to Constantinople from his exile at Cck>sus 
in the Anti-Taurus Remains of Comana are still to be seen 
near a village called Gumenek on the 1 ozanli Su, 7 m from Tokat, 
but they are of the slightest description There is a mound , 
and a few inscnptions are built into a bridge, which here spans 
the river, carrying the road from hsiksar to lokat (D G H ) 
COMANCHES, a tribe of North American Indians of *sho- 
shonean stock, so called by the Spaniards, but known to the 
French as Padoucas, an adaptation of their Sioux name, and 
among themselves as nimenim (people) They number some 1400, 
attached to the Kiowa agency, Oklihoma When first met by 
Europeans, they occupied the regions between the upper waters 
of the Brazos and Colorado on the one hand, and the Arkansas 
and Misboun on the other Until their final surrender in 1875 
the Comanches were the terror of the Mexican and Texan 
frontiers, and were always famed for their braveiy They were 
brought to nominal submission in 1783 by the Spanish general 
Anza, who killed thirty of their chiefs During the 19th century 
they were always raiding and fighting, but in 1867, to the 
number of 2500, they agreed to go on a reservation In 1872 
a portion of the tribe, the Quanhada or Staked Plain Comanches, 
had again to be reduced by milit iry measures 
COMAYAGUA, the capital of the department of Comay agua 
in central Honduras, on the right bink of the river Llua, and 
on the interoceanic railway from Puerto Cortes to Fonseca Bay 
Pop (1900) about 8000 Comay agua occupies part of a fertile 
valley, enclosed by mountain ranges Lnder Spanish rule it 
was a city of considerable size and beauty, and m 1827 its in- 
habitants numbered more than 18 000 A fine cathedral, dating 
from 1715, IS the chief monument of its former prosperity, for 
most of the handsome public buildings erected in the colonial 
period have fallen into disrepair The present city chiefly 
consists of low adobe houses and cane huts, tenanted bv Indians 
The university founded in 1678 has ceased to exist, but there 
IS a school of jurisprudence In the neighbourhood are many 
ancient Indian ruins (sec Central America Archaeology) 
Founded in 1540 by Alonzo Caceres, who had been instructed 
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by the Spanish government to find a site for a city midway 
between the two oceanSy Valladolid la Nueva, as the town was fi«t 
named, soon became the capital of Honduras It received the 
privileges of a city in 1557, and was made an episcopal see in 
1561. Its decline dates from 1827, when it was burned by 
revolutionaries , and in 1854 its population had dwindled to 
3000 It afterwards suffered through war and rebellion, notably 
in 1872 and 1873, when it was besieged bv the Guatemalans 
In 1880 Tegucigalpa (<70), a citv 37 m east-south-east, super- 
seded it as the capital of llonduras 

COMB (a vrord common in various forms to Teut languages, 
cf Ger Kamm, the Indo-Europ ongin of which is seen in -y^/x^os, 
a peg or pm, and Sanskrit, gantbhas, a tooth), a toothed article 
of the toilet used for cleaning and arranging the hair, and also 
for holding it m place after it has been arranged , the word is 
also applied, from resemblance m form or m use, to various 
apoliances employed for dressing wool and other fibrous sub- 
stances, to the indented fleshy crest of a cock, and to the ndged 
series of cells of wix filled with honey in a beehive Hair combs 
are of great antiqmtv, and specimens made of wood, bone ami 
horn have been found m Swiss lake-dwclhngs Among the 
Greeks and Romans thev were made of boxwood, and in Egypt 
also of ivory For modem combs the same materials are used, 
together with others such as tortoise-shell, metal, india-rubber 
and celluloid There are two chief methods of manufacture 
A plate of the selected material is taken of the size and thickness 
required for the coml), and on one side of it, occasionally on both 
sides, a senes of fine slits arc cut with a circular saw This 
method involves the loss of the matenal cut out between the 
teeth The second method, known as “ twinning or “ part- 
ing,” avoids this loss and is also more rapid The plate of 
material is rather wider than before, and is formed into two 
combs simultaneously, by the aid of a twinning machine Two 
pairs of chisels, the cutting edges of which are as long as the 
teeth are required to be and are set at an angle converging 
towards the sides of the plate, are brought down alternately 
in such a way that the wedges removed from one comb form 
the teeth of the other, and that when the cutting is complete 
the plate presents the appearance of two combs with their teeth 
exactly inosculating or dovetailing into each other In india- 
rubber combs the teeth are moulded to shape and the whole 
hardened by vulcanization 

COMBACONUM, or Kumbakonam, a city of British India, in 
the Tanjore district of Madras, m the delta of the Cauvery, on the 
South Indian railway, 194 m from Madras Pop (1901) 59,623, 
showing an increase of 10 % in the decade It is a large town with 
wide and airy streets, and is adorned with p^odas, gateways and 
other buildings of considerable pretension l^e great gopuram, or 
gate-pyramid, is one of the most imposing buildings of the kind, 
rising in twelve stones to a height of upwards of roo ft , and 
ornamented with a profusion of figures of men and animals formed 
in stucco One of the water-tanks in the town is popul irly reputed 
to be filled With water admitted from the Ganges ervery twelve 
years by a subterranean passage 1200 m long , and it con- 
sequently forms a centre of attraction for Urge numbers of 
devotees The city is historically interesting as the capital of the 
Chola race, one of the oldest Hindu dynasties of which any traces 
remain, and from which the whole coast of Coromandel, or more 
properly Cholamandal, derives its name It contains a govern- 
ment college Brass and other metal wares, silk and cotton cloth 
and sugar are among the manufactures 

COMBE, ANDREW (1797-1847), Scottish phvsiologist, was 
born in Edinburgh on the 27th of October 1797, and was a 
younger brother of George Comoe He served an apprenticeship 
m a surgery, and m 181 7 passed at Surgeons’ Hall He proceeded 
to Paris to complete his medical studies, and wlulst there he 
investigated phrenology on anatomical principles He became 
cortvmced of the truth of the new science, and, as he acquired 
much skill m the dissection of the brain, he subsequently gave 
additional interest to the lectures of his brother George, by his 
practical demonstrations of the convolutions He returned to 
Edinburgh m 1H19 with the intention of beginning practice , hut 


being attacked by the first symptoms oT pulmonary disease, he 
was obliged to seek health in the south of France and in Italy 
dunng tire two following winters He began to practise in 1833, 
and by careful adherence to the laws of healtih he was enabled 
to fulfil the duties of his profession for nine years* Dunng that 
penod he assisted m editing the Phrenologtccd Journal and 
contributed a number of article to it, defended phrenology 
before the Royal Medical Society of Edinburgh, published Ins 
Observations on Mental Derangement (1831), and prepared the 
greater portion of his Principles of Physiology Applied to Health 
and Education^ which was issued in 1834, and immediately 
obtained extensive public favour In 1836 he was appointed 
physician to Leopold 1 , king of tlw Belgians, and removed to 
Brussels, but he speedily found the climate unsuitable and 
returned to Edinburgh, where he resumed his practice In 1836 
he published his Physiology of Digestion, and m 183S he was 
appointed one of the physicians extraordinary to the queen m 
Scotland Two years later he completed his Physiological and 
Moral Management of Infancy, wluch he belttved to be his best 
work, and it was his last. His latter yea^-s were mostly occupied 
m seeking at various health resorts some alleviation of his 
disease , he spent two winters m Madeira, and tried a voyage 
to the United States, but was compelled to return inthm a few 
weeks of the date of his landing at New York He died at Gorgie, 
near Edinburgh, on the 9th of August 1847 
flis biography, written by George Combo was pubbshid m 1850 
COMBE, GEORGE (17^-1858), Scottish phrenologist, elder 
brother of the above, was born in Edinburgh on the 21st of 
October 1788 After attending Edinburgh high school and 
university he entered a lawyer’s office in 1804, and m 1812 began 
to practise on his own account In 1815 the Edinburgh Review 
contained an article on the system of “ craniology ” of 1 ' J Gall 
and K Spurzheim, which was denounced us ” a piece of thorough 
quackery from beginning to end ” Combe laughed like others 
at the absurdities of thm so-called new theory of the brain, and 
thought that it must be finally exploded after such an exposure , 
and when Spurzheim delivered lectures m Edinburgh, m refuta- 
tion of the statements of his cntic, Combe considered the subject 
unworthy of serious attention He was, however, invited to a 
friend’s house where he saw Spurzheim dissect the brain, and he 
was so far impressed by the demonstration that he attended 
the second course of lectures Investigating the subject for 
himself, he became satisfied that the fundamental pnncipks 
of phrenology were true— namely ” (hat the bram is the organ 
of mind , that the brain is an aggregate of several parts, each 
subserving a distinct mental faculty , ind that the size of the 
cerebral organ is, caetens panbus, an index of power or energv 
of function ” In 1817 his first essay on phrenology was pub- 
lished in the Scots Magazine , and a senes of papers on the same 
subject appeared soon afterwards in the I iterary and Statisiical 
Magazine j these were collected and published in iSip m book 
form as Essays on Phrenology, which m later editions became 
A System of Phrenology In 1820 he helped to found the Phreno- 
logical Society, which in 1823 began to publish a Phtenologtcal 
Journal By his lectures and writings he attracted public 
attention to the subject on the continent of Europe and in 
Amenca, as well as at home , and a long discussion with bir 
William Hamilton in 1827-1828 excited general interest 
Ills most popular work, The Constitution of Man, was published 
m 1828, and m some quarters brought upon him denunciations 
as a materialist and atheist From that time he saw everything 
by the light of phrenology He gave time, labour and money 
to help forward the education of the poorer classes , he estal> 
lished the first infant school in Edinburgh ; and he originated 
a series of evehmg lectures on chemistry, physiology, history 
and moral philosophy He studied the cnmmal classes, and 
tned to solve the problem how to reform as well as to punish 
them , and he strove to introduce into lunatic asylums a humane 
system of treatment In 1836 he offered himself as a candidate 
for the chair of logic at Edinburgh, but was rejected in favour 
of Sir William Hamilton In 1838 he visited Amenca and spent 
about two years lecturing on phrenology, education and the 
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treatment of the criminal classes On his return in 1840 he 
published his Mated Phtlosopky, and in the following year his 
Notes on the United States of North America In 1843 bo delivered, 
in German, a course of twenty-two lectures on phrenology in 
the umversity of Heidelberg, and he travelled much m Europe, 
inquiring into the management of schools, prisons and asylums 
Hie commercial crisis of 1855 ehcited his remarkable pamphlet 
on The Currency Question (1858) The culmmation of the 
religious thought and expenence of his life is contained m lus 
work On the Relation between Science and Religion, 6rst publicly 
issued in 1857. He was engaged in revising the ninth edition 
of the Constiluhon of Man when he died at Moor Park, Famham, 
on the 14th of August 1858 He marned in 1833 Cecilia Siddons, 
a daughter of the great actress 

COMBE, WILLIAM (1741-1823), Fnghsh writer, the creator 
of “ Dr Syntax,” was born at Bristol in 1741 The circum- 
stances of his birth and parentage arc somewhat doubtful, and 
It IS questioned whether his father was a nch Bristol merchant, 
or a certain William Alexander, a London alderman, who died 
in 1762 He was educated at Eton, where he was contcinpoiarv 
with Charles James Fox, the 2nd Banin I yttelton and William 
Beckford Alexander bequeathed him some fjooo — a little 
fortune that soon disappeaicd in a course of splendid extravi- 
gance, which gained him the nickname of Count Combe , and 
after a chequered career as private soldier, cook and waiter, 
he finally settled in London (about 1771), as a law student and 
bookseller’s hack In 1776 he made his first success m London 
with The Dtaboltad, a satire full of bitter personalities Four 
years afterwards (1780) his debts brought him into the King’s 
Bench , and much of his subsequent life was spent in pnson 
His spurious Letters of the Late Lord Lyttelton ^ (1780) imposed 
on many of his contemporaries, and a writer in the Quarterly 
Review, so late as i8t;r, regarded these letters as authentic, basing 
upon them a claim that Lyttelton was “ Junius ” An early 
acquaintance with Lawrence Sterne resulted in his letters 
supfHised to have been written by Yorick and Fliza (1779) 
Periodical literature of all sorts — pamphlets, satires, bur- 
lesques, “ two thousand columns for the paj^ers,” two hundred 
biographies” — filled up the next years, and about 1789 Combe 
was receiving £200 yearly from Pitt, as a pamphleteer Six 
volumes of a Devil on Two Sticks in England won for him the 
title of “the English le Sage”, in 1794-1796 he wrote the 
text for Boydell’s History of the River Thetmes , m 1803 he began 
to wnte for The Times In 1809-1811 he wrote for Ackermann’s 
Political Magazine the famous Tour of Dr Syntax in search of 
the Picturesque (descriptive and moralizing verse of a somewhat 
doggerel type), which, owing greatly to Thomas Rowlandson’s 
designs, had an immense success It was published separately 
m 1812 and was followed by two similar Tours, “ in search of 
Consolation,” and “ in search of a Wife,” the first Mrs Syntax 
having died at the end of the first Tour Then came 'yix Poems 
m illustration of drawings by Princess Ehzabeth (1813), The 
English Dance of Death (1815-1816), The Dance of Life (1816- 
1817), The Adventures of Johnny Quae Genus (1822) — all written 
for Rowlandson’s caricatures , together with Histones of Oxford 
and Cambridge, and of Westminster Abbey for Ackermann , 
Picturesque Tours along the Rhine and other nvers, Histones 
of Madeira, Antiquities of York, texts for Turner’s Southern 
Coast Vmvs, and contributions innumerable to the literary 
Repository In his later years, notwithstanding a by no means 
unsullied character, Combe was courted for the sake of his charm- 
ing conversation and inexhaustible stock of anecdote He died 
in London on the 19th of June 1823 

Brief obituary memoirs of Comlie appeared m Ackermann’s 
Ltierary Repository and in the Crentlemans Magazine for August 
1823 , and m May 1859 a list of his works drawn up by his own 
hand was printed m the latter periodical Stc also Diary of H 
Crabb Robinson Notes and Queries for jS6ip 

^ Ihomas 2nd Baron Lyttelton (1744-1779), commonly known 
as the wicked Lord Lyttelton was famous for his abilities and 
his libertinism also for the mystery attached to his death, of which 
it was alleged he was warned m a dream three da >3 before the 
event 
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COMBE, or Coomb, a term particularly in use in south-western 
England for a short closed-in valley, either on the side of a down 
or running up from the sea It appears in place names as. a ter- 
mination, eg Wiv( hscombe, Ilfracombe, and as a prefix, eg 
Combemartm Ihe etymology of the word is obscure, but 
“ hollow ” seems a common meaning to similar forms m many 
languages In English “ combe ” or “ cumb ” is an obsolete 
word for a “ hollow vessel, ’ and the like meaning attached to 
Teutonic forms humm and kumme The Welsh cwm, m place- 
names, means hollow or valley, with which may be compared 
cum m many Scots place-names The Greek Kv/i/iij also means 
a hollow vessel, and tliere is a French dialect word combe meaning 
a little valley 

COMBERMERE, STAPLETON COTTON, isx Viscount (1773- 
1865), Bntish field-marshal and colonel of the ist Life Guards, 
was the second son of Sir Robert Salusbury C otton of Comiitr- 
mere Abbev, ( he shire, and was bom on the 14th of November 
* 773 » ut I lewennv Hall in Denbighshire He was educatecJ at 
Westminster School, and when only sixteen obtained a second 
lieutenancy in the 23rd regiment (Royal Welsh tusiliers) A 
few years afterwards (1793) he became by purchase captain in 
the 6th Dragcxin Guards, and he served in this regiment during 
the campaigns of the duke of York in Idanclers While jet in 
his twentieth vear he joined the 25th Light Dragoons (subse- 
quently 22nd) as lieutenant-colonel, and, while m attendance 
with his regiment on George III at Wtj mouth, he became a 
great favourite of the king In 1796 he went with his regiment 
to India, taking part en route m the operations in Cape ( olony 
(]ulv- August 1796), and in 1799 served in the war with Tippoo 
Sahib, ancl at the storming of 'seringapatam Soon after this 
having become heir to the famiK baronc tc\ , he was, at his father’s 
desire exchanged into a regiment at home, the i6th Light 
Dragoons He was stationed in Ireland dunng Emmett s 
insurrection, became colonel m 1800, and major-general five 
years later Troin 1806 to 1814 he vc-as M P for Newark In 
1808 he was sent to the seat of war in Poitugal, where he shortly 
rose to the position of commander of W ellmgton s cav alrv, and 
It was here that he mast displayed that courage and judgment 
which won for him his fame as a cavalry officer He succeeded 
to the baronetcy in 1809, but continued his military career 
His share m the liattle ol Salamanca (22nd of July 1812) was 
especially marked, and he received the personal thanks of 
Wellington The day after, he was accidentally wounded Ht 
was now a lieutenant-general in the British aimy and a K B , 
and on the conclusion of peace (1814) was raised to the peerage 
under the style of Baron Combermere He was not present at 
Waterloo, the command, which he expected and bitterly re 
gretted not receiving, having been giv'^en to Lord Uxbndge 
When the latter was wounded Cotton was sent for to take over 
his command, and he remained in France until the reduction 
of the allied army of occupation In 1817 hr was uppomted 
governor of Barloadoes and commander of the W est Indian forces 
From 1822 to 1825 he commanded in Ireland Ills career of 
active service was concluded in India (1826), where he besieged 
and took Bhurtporc — ^a fort which twcnt\-two vears previously 
had defied the genius of Lake and was deemed impregnable For 
this service he was created Viscount C ombermere A long period 
of peace and honour still remained to him at home In 1834 he 
was sworn a pnvv councillor, and m 1852 he succeeded W elling- 
ton as constable of the Tower and lord lieutenant of the Tower 
Hamlets In 1855 made a field-marshal and G t B 

He died at Clifton on the 2Tst of Februan 1865 An equestrian 
statue m bronze, the work of Baron Marochetti, was raised in 
his honour at Chester b\ the inhabitants of Cheshire Comber- 
mere was succeeded bv his onlv son, Wellington Henrv (1818- 
1891), and the viscountcv is still held by his descendants 

See Xiscoimtcss Conil)tnncrc and Captain W ^V Knolbs Ihe 
Combermere Lor responderue (london i 860 ) 

COMBES [JUSTIN LOUIS] £MILE (1833- ), Trench states- 

man, was born at Roqueeourbe m tlie department of the Tarn 
He studied for the priesthood, but abandoned the idea before 
ordination, and took the diploma of doctor of letters (i860). 
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Then he studied medicine, taking his degree in 1867, and settmg up 
in practice at Pons in Charente-Infdrieure In i88i he presented 
himself as a political candidate for Samtes, but was defeated 
In 1885 he was elected to the senate by the department of 
( harente-Inf^rieure He sat in the Democratic left, and was 
elected vice-president m 1893 and 1894 Ihe reports which he 
drew up upon educational questions drew attention to him, and 
on the ?rd of November 1893 he entered the Bourgeois cabinet 
as minister of public instruction, resigning with his colleagues 
on the 2ist of April following He actively supported the 
Waldeck-Rousseau ministry, and upon its retirement m 1903 he 
was himself charged with the formation of a cabinet In this he 
took the portfolio of the Interior, and the mam energy of the 
government was devoted to the struggle with clericahsm The 
parties of the Left in the chamber, united upon this question in 
the Bloc republtcatn, supported Combes in his application of 
the law of rgoi on the religious associations, and voted the new 
bill on the congregations (1904), and under his guidance h ranee 
took the first definite steps toward the separation of church and 
state, He was opposed with extreme violcme by all the Con- 
servative parties, who regarded the secularization of the schools 
as a persecution of religion But his stubborn enforcement of 
the law won him the applause of the people, who called him 
familiarly le peltl pere Finally the defection of the Radical 
and Socialist groups induced him to resign on the 17th of 
January tgo*;, although he had not met an adverse vote in the 
( hamber His policy was still earned on , and when the law 
ot the separation of chun h and state was passed, all the leaders 
of the Radical parties entertained him at a noteworthy banquet 
in which they openly recognized him as the real originator of 
the movement 

COMBINATION (Lat combinare, to combine), a term meaning 
an association or union of persons for the furtherance of a common 
object, historically associated with agreements amongst workmen 
for the purpose of raising their wages Such a combination was 
for a long time expressly prohibited by statute See Tradf 
Unions , also Conspiracy and Strikes and Ix)ck Outs 

COMBINATORIAL ANALYSIS The Combinatorial Analysis, 
as it was understood up to the end of the i8th century, was of 
limited scope and restricted application P Nicholson, 
in his hssayi oh the Combinatorial Analysis, published 
ductioa "I *8i 8, states that “ the Combinatorial Analysis is a 
branch of mathematics which teaches us to ascertain 
and exhibit all the possible ways in which a given number of 
things may be associated and mixed together , so that we may be 
certain that we have not missed any collection or arrangement of 
these things that has not been enumerated ’ Writers on the 
subjec t seemed to recognize fully that it was in need of cultiva- 
tion, that It was of much service in facilitating algebraical 
operations of all kinds, and that it was the fundamental method 
of investigation in the theory of Probabilities Some idea of its 
scope may be gathered from a statement of the parts of algebra 
to which It was commonly applied, viz , the expansion of a 
multinomial, the product of two or more multinomials, the 
(juoticnt of one multinomial by another, the reversion and 
conversion of series, the theory of indeterminate equations, &c 
borne of the elementary theorems and various particular problems 
appear in the works of the earliest algebraists, but the true 
pioneer of modern researches seems to have been Abraham 
Demoivre, who first published in Phd Trans (1697) the law 
of the general coefhcient in the expansion of the senes 
a + bv + cx^-hdx^+ raised to any power (See also Miscel- 
lanea inalyttca, bk iv chap 11 prob iv ) His work on Proba- 
bilities would naturally lead him to consider questions of 
this nature An important work at the time it was pub- 
I'shed was the De Partitione Numerorum of Leonhard 
Euler, m which the consideration of the reciprocal of the 
product ( I - xs) ( I - xh) ( i - xh) establishes a fundamental 

connexion lietween arithmetic and algebra, arithmetical addition 
being made to depend upon algebraical multiplication, and a close 
bond 13 secured between the theories of discontinuous and 
continuous quantities (Cf Numbers, Partition of) The 


multiplication of the two powers x®, x^, viz + = 

showed Euler that he could convert arithmetical addition into 
algebraical multiplication, and in the paper referred to he gives 
the complete formal solution of the main problems of the partition 
of numbers He did not obtain general expressions for the co- 
efficients which arose in the expansion of his generating functions, 
but he gave the actual values to a high order of the coefficients 
which arise from the generating functions corresponding to various 
conditions of partitionment Other writers who have contributed 
to the solution of special problems are James Bernoulli, Ruggiero 
Guiseppe Boscovith, Karl Friedrich Hindenburg (1741-1808), 
William Emerson (1701-1782), Robert Woodhouse (1773-1827), 
Thomas Simpson and Peter Barlow Problems of combination 
were generally undertaken as they became necessary for the 
advancement of some particular part of mathematical science 
it was not recognized that the theory of combinations is in 
reality a science by itself, well worth studying for its own sake 
irrespective of applications to other parts of analysis There was 
a total absence of orderly development, and until the first third of 
the 19th century had passed, Fuler’s classical paper remained 
alike the chief result and the only scientific method of combina- 
torial analysis 

In 1846 Karl G J Jacobi studied the partitions of numbers by 
means of certain identities involving infinite series that are met 
with in the theory of elliptic functions The method employed 
is essentially that of Euler Interest m England was aroused, 
m the first instance, by Augustus De Morgan in 1846, who, in a 
letter to Henry Warburton, suggested that combinatorial analysis 
stood in great need of development, and alluded to the theory of 
partitions Warburton, to some extent under the guidance of De 
Morgan, prosecuted researches by the aid of a new instrument, 
VIZ the theory of finite differences 1 his was a distinct advance, 
and he was able to obtain expressions for the coefficients in 
partition senes in some of the simplest cases {Trans Camb Phil 
Soc , 1849) Ihis paper inspired a valuable paper by Sir John 
Herschel {Phil Trans 1850), who, by introducing the idea and 
notation of the circulating function, was able to present results 
in advance of those of VVarburton The new idea involved a 
calculus of the imaginary roots of unity Shortly afterwards, m 
1855, the subject was attacked simultaneously by Arthur Cayley 
and James Joseph Sylvester, and their combined efforts resulted 
in the practical solution of the problem that we have to day 
The former added the idea of the prime circulator, and the latter 
applied ( auchy’s theory of residues to the subject, and invented 
the arithmetical entity termed a denumerant 1 he next distinct 
advance was made by Sylvester, Fabian Franklin, William 
Pitt Durfee and others, about the year 1882 {Amer Journ 
Math \ol V ) by the employment of a graphical method The 
results obtained were not only valuable in themselves, but 
also threw considerable light upon the theory of algebraic series 
So far it will l)e seen that researches had for their object the 
discussion of the partition of numbers Other branches of 
combinatorial analysis were, from any general point of view, 
absolutely neglected In 1888 P A MacMahon investigated the 
general problem of distribution, of which the partition of a 
number is a particular case He introduced the method of 
symmetric functions and the method of differential operators, 
applving both methods to the two important subdivisions, the 
theory of composition and the theory of partition He introduced 
the notion of the separation of a partition, and extended all the 
results so as to include multipartite as well as unipartite numbers 
He showed how to introduce zero and negative numbers, uni- 
partite and multipartite, into the general theory j he extended 
Sylvester’s graphical method to three dimensions , and finally, 
1898, he invented the “ Partition Analysis ” and applied it to the 
solution of novel questions in arithmetic and algebra An im- 
portant paper by G B Mathews, which reduces the problem of 
compound partition to that of simple partition, should also be 
noticed This is the problem which was known to Euler and his 
contemporaries as “ The Problem of the Virgins,” or “ the Rule 
of Ceres ” , it is only now, nearly 200 years later, that it has been 
solved 
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The most important problem of combinatorial analysis is con- 
nected with the distribution of objects into classes A number n 
may be regarded as enumerating n similar objects , it 
wmIm/ unipartite On the other hand, if the 

problem objects be not all similar they cannot be effectively enu- 
merated by a single integer , we require a succession of 
integers If the objects be p in number of one kind, ^ of a second 
kind, r of a third, &c , the enumeration is given by the succession 
Pqr which is termed a multip irtite number, and written, 

where p \ q \-r-¥ If the order of magnitude of the 

numbers p, r, is immaterial, it is usual to write them in 
descending order of magnitude, and the succession may then 
be termed a partition of the number n, and is written {pqr ) 
The succession of integers thus has a twofold signification (1 ) 
as a multipartite number it may enumerate objects of different 
kinds , ( 11 ) It may be viewed as a partitionment into separate 
parts of a unipartite number We may say either that the 
objects are represented by the multipartite number pqr , 
or that they are defined by the partition {pqr ) of the uni- 
partite number ;/ Similarly the classes into which they are 
distributed may be m in number all similar , or they may be 
py of one kind, of a second, r^ of a third, &,c , where 
/>! + </i t- + = m We may thus denote the classes either 

by the multipartite numbers p^q^r^ , or by the partition 
(^i?i^i ) of file unipartite number m 1 he distributions to be 

considered are such that any number of objects may be in 
any one class subject to the restriction that no class is empty 
I wo cases arise If the order of the objects in a particular class 
IS immaterial, the class is termed a parcel , if the order is material, 
the clasj is termed a group The distribution into parcels is 
alone considered here, and the main problem is the enumeration 
of the distributions of objects defined bv the partition {pqr ) 
of the number n into parcels defined by the pirtition (/>,^|>| ) 

of the number m (See “ Symmetric functions and the Theory 
of Distributions, ’ Proc London Mathematical Society, \ol xix ) 
Three particular cases are of great importance Case I is the 
“ one-to-one distribution,” in winch the number of parcels is 
erjual to the number of objects, and one object is distributed in 
each parcel Case II is that in which the panels are all different, 
being defined by thf partition (iiii ), conveniently written 
(i*'*), this is the theory of the compositions of unipvrtite and 
multipartite numbers Case III is that in which the parcels are 
all similar, being defined by the partition («i) , this is the theory 
of the partitions of unipartite and multipartite numbers Pre- 
vious to discussing these in detail, it is necessary to describe the 
method of symmetric functions which will be largely utilized 
lAjt a, (3, y, be the roots of the equation 

+(ijX — -O 

The symmetne function , where p + q-i r+ -n 

IS, in the partition notation, written {pqr ) Let 
mUIL Xrnin , denote the numlK'r of wa> s of distri 

fuactioa buting the n objects defined by the partition {pqr ) 
into the m jjarcels defined by the partition {pyqir^ ) 
The expression 

‘^^{pqr ), (piJin ) 

where the numbers p^, q^, r, are fixed and assumed to be in 
descending order of magnitude, the summation being for every 
partition {pqr ) of the number n, is defined to be the distribu- 
tion function of the objects defined by {pqr ) into the parcels 
defined by {pyqyr^ ) It gives a complete enumeration of 
n objects of whatever species into parcels of the given species, 

1 Otie to One Distribution Parcels m in number (t e m = n) — 
_ , Let k, be the homogeneous product sum of degree s of 

the quantities a /?, 7 so that 
(l-oaj l-/3x 1-705 )~i = l + Aia!+A^+A^ + 

Ai=r 2 a = (l) 

Aa = 2 a’*+ 2 afl=i( 2 ) + (ia) 

A, = 2tt» + Sa^/9 + 2a/37 = (3) + (21 ) + (1 ») 

Form the product hpji^^h,^ 


Any term m hp^ may be regarded as derived from pi objects dis- 
tributed into Pi similar parcels one object m each parcel since 
the order of occurrence of the letters a fi y in my term is 
immaterial Moreover every selection of p, letters from the 
letters in aJ’^y'' wiH occiii in some term of hp^ eveiy further 
selection of qy letters will occur in some term of and so on 
Therefore in the produet th( ttrm a.r^iy'’ and there 

fore also the symmetric function (pqr ), will occur as many time-s 
as it 13 possible to <listnbutt objects dthmd b\ (pqr ) into parcels 
defined by ) erne object m each parcel Hence 

) iPP ) = 

This theorem is of algi braie import mee, for consider tho smijile 
particular c ise of the elistribution of objects (n) mto j) ircels (■52I 
and represent objects anel parcels by small and capital kttei'> 
respectively One distribution is shown by the scheme 
A AAAABB 
a a a a b b b 

wherein an object di noted by v small letter is placed in a pared 
<lt noted by the capit il letter immediately above it We mav 
interchange small and capital letters and derive from it a distnbution 
of objects (52) into pireels ( f^) viz — 

AA A ABBB 
a a a a a b b 

Ihe jiroccss is clearly of gcneril application and establishes a oiu 
to one coricsponekncc between the distribution of object', (pqr ) 
into parcels (pyqyry ) and the elistributiem ol objects (pyqpy ) 
into parcels (pqr ) It is m fact in Case I an intuitive observa 
tion that we may either consider an object placed m or attached to 
a parcel or a paietl jilaccd m or att icht d to an object \nalvtic illv 
we c 

fheorem — The coeflicient of syinnutnc function [pqr ) in 
the development of the pioduct is equal to the coelfieieiU 
ol symmetric lunctioii (piqp, ) m tin dev< lojimeiit of the produet 
hpllqllr 

The problem of Case I ina\ be considered when the distributions 
arc subject to vinous restrictions It the restrict on be to the 
effect that an aggregate of similar parcels is not to contain more 
than one object of a kind we have ck irlv to deal with the elcinentar\ 
symmetne functions a, a e/, or (i) (i ) (H) in lieu of tlu 
quantities A, A A, ihi distribution fiiiietioii has then th« v ilm 
(T‘) (1*') (T*) , and bv interchange of object and 

jwccl we airive at the well known theorem of symmetry in s\m 
metric functions which states tint the coefheunt of symmetric 
function (pqr ) m the development ot the pioduct (ip^a^^ar^ m 
a series of monomial svminetric functions is equal to the coctfiewnt 
of the function (piqiry ) in tin similai development of the product 

The gtneril result ol Cas^ I mav be further analysed with im- 
portant consequences 
Write Xi = (H<, 

\,= (3^X3 + (21Wi + (1^)A 

and gener illy Xs=:2(V»' 

the summation being in regard to every partition ot s Considei 
the result of the miiltijilication — 

X„X,i\ri = 2 Pa 5 'V';<; 

fodetermiin the nilureof the syiiimetiic function P a few iktinitioii', 
ire neeessaiv 

Dtfiriiiion I — Of a number n take in\ partition (XiVX^ X.l 
and separate it into component pirtitions thus — 

{\i\)(\pc,\)(\) 

in any maniiei Ihis may be ternnd a separation of the partition 
the mimliers eiecurring in the separation being identical with those 
which occur m the partition In the theory ot symmetric functions 
the separation denotes the pioduet of symmetne functions^ 

The poitions (\,\ ) termed stparates and if 

\ + \=Pi X3 + X4 + \,-^, \ = ri be in descending order ot magm 
tilde the usu il ariangemcnt the separation is said to have a species 
denoted by the partition ) of the number « 

Depmtion It — If in any elistribution of n objects into n p ircels 
(one object m each parcel) we write down a number ^ wheinver 
we observe f similar objeets in similir jiaieels we will obtain i 
suecession of numbeis where ({, (3 ) is some parti- 

tion of « The distiibiition is then saiel to have a specipcation denoted 
by the partition ) 

Now it IS clear that P consists of an aggn gate of terms, each of 
which to a numerieal factor pris is a separition of the partition 
) of species ) Further P is the distnbution 

function of objects into p ircels denoted by (piq^r^ ) subject to the 
icstriction that the distiibutions have each of them the specification 
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denoted by the partition ) Employing a more general 

notation we may wntc 

Pi Pi Pi «1 ii *i 

and tlion P is the distribution function of objects into parcels 
), the distributions being such as to have the specifica- 
tion (*^**a*Sj‘ ) Multiplying out P so as to exhibit it as a sum 
of nionomiah, we get a result- 

n Pi n v I s 8 / «i «a Hi 

indicating that for distubutions of spLCification ) there 

are ^ va>s of distributing n objects denoted by ) amongst 

« parcels denoted by )» one olijcct in ( xch puccl Now 

observe that is before wf may interchange paieel and object and 
that this operation haves the specihcation of the distributions un 
changed Heneo the number of distriliutions must be the sam 
and if 

= +&(xhS[^ + 

Pi Pi Pi \ 1 i i / C >-3 

then also 

xi'ts: + 

This extensive theonm of algebraic reciprocit> includes many 
known theorems of symmetry in the theor> of bymmetnc Functions 
The whole of the theory has been extcndeil to include symmc'ric 
functions symbolized by partitions which contain as well zero and 
negative p irts 

2 The CompostHons of Multipartite Numbers Parcels denoted by 
(i”*) — I here are here no similarities between the paicels 

Case II ) be a partition of m 

^ partition of n 

Of the whole number of distributions of the » objects there will lie a 
certain number such that w, parcels each contain objects and in 
general ir, parcels each contain p, objects wliere t=i t 3 

Consider the product which cm bt permuted m 

crT~l — i — " I's For each of these wavs will bea dis 

iTi'irj' Wjjl •' P\ Pi PS 

tnbution function for distubutions of the specified type Hence, 
reg<arding all the permutations the distribution function is 
_ «n *8 

TilirVir,' "piV'm 

and regarding os well all the partitions of « into exactly m parts 
the desiied distribution function is 

til it is It IS the coefficient of a" m (h-^x t h^x ) )"• Ihe 

value of the coefficient of 

the devdopmeut 01 the above expression and is easily shown to 
have tlie value 

- to in tonus 

Observe tliat when = p ipj,= —Tj »• =:rg=i =i this ex 
pression reduces to the wth dn idcd diffircnce of o" ITie expre ssion 

gives the compositions of the multipartite number into 

m parts Summing the distribution function from rn — i to m~ao 
and putting y=:i as wc may without detnment wt find that the 

totality of the compositions is givin by ^ — which 

1 ““ fl^ •” /f^ •“ 

mAv ho o-iven the fnrm Os+j** Adding | we bring 


may be given the form , I 
this to the still more convenunt foini 


Let ) denote the total number of compositions of the 

multipartite Then = ' +2F(p)a^, and thence 

F(p)=2^“^ Again r 2 (dl ’ p - a^) = ^ expand 

ing the left hand side we easily find 


vfn « v (Pi +Pi) i oPi+Pa-8 .7 j j 

. oPl+i^-* iPl +Pi- ^) I 

2!(pi-2)'(p«-2)! 

We have found that the numbir of compositions of the molti 
partite Pipj^t p, is equal to the coefiieient of symmetric function 
(PtPiPt Pi) or of the single term m the rievelopmen*- 

accordmg to ascending powers of the algebraie fraction 

^ 1 - 2(-aj - -h Loiajttj - + ( - )> I laiajOj, o. 

This result can h< tluovvn into another suggestivt form for it can 
be proved that this poi tion of the expanded f-action 

^ {l-‘l(-l“I+“8+ +«,)! {^ ~ +«^)} ~t,(2aj-rtai+ 

which 13 composed enhrel> of powers of 
^1*11 ^a®3» 

has the expression 

^ +( - )» t t,oi» a,)’ 

and therefore the coiftieient of a** in the latter fraction 

when t^ eS.e are put equal to unity is equal to the coefficient of 
the same term in the pioduct 

J (2«j+a2+ +(*») ^(2ai+2a2+ +Uj) * {2aj+2aj+ +2a|) * 

This result gives a direet eonncxion between tlie number of composi 
tious and the permutations of the letters in the product a," 

Selecting anv pei mutation suppose that the letter a occurs q, times 
in thi last Pr+Pt+i+ +Pi places of the pet mutation , the co 
efficient m question may be ropiest nted by + 9 s^ the 

summation being for every permutation and since qi-Pj this maj 
be written 

2 pi~^X 2 t +«» 

£r Gr — For the bipai tite T2 pj = p,=s2 and we have the following 
scheme — 

a, o, I oa ai 5-3 = 2 
tti O, tti 03 =1 


Hence F(22) = 2(2^ + 2 i-2 t 2 + 2-t-2«) = 26 

We may regard the fraction 

j ,J -tlfSaj+aj-f- +«,)} {l-<3(2<ij+2a2+ +««)} {1 -t|(-!«i+2o3+ 

as a redundant generating function the enumeration of the com 
positions bemg given by the cot fhcicnt of 

The transformation of the pure gtneiatmg function into a factorized 
redundant form supplies the key to the solution of a large number 
of questions in the theory of ordmary permutations as will be seen 
later 

[The transformation of the last section involves The theory 
a comprehensive theory of Permutations, which it is otperma- 
convenient to discuss shortly here tatioaa. 

If X, Xj Xj X,j be linear functions given by the matncular 
relation 

(X^, X3, Xn)=(<*ii «is «ln)(Wi>lC2> ®») 


that poition of the algebraic friction 
1 

(1-5,X,)(1-V3X3) (l-5nX„) 

which is a function of the products AjIi only Is 

______ 1 

1(1 - aij»i*,X 1 - «!!»*s-^ll)( 1 ■* 0»l»»»8) ( 1 - OnnSnXn) | 

where the denominator is m a symbolic form and denotes on ex 
paosion 

l-Zl0ul»l»l+2l0ll<»ialWl»»- H(->"l«uaZ!«3S a»inl»l»j »n*l»2 *n, 

where la„| laii«ail Mii^zj ®«nl denote the several co axial 
minors ox the cictermmaiit 

i*nnl 

of the matrix (For the proof of thes theorem see MacMahon “ A 
certun Class of Generating Functions in the Theory of Numbers 
Phtl Prans R S vol clxxxv A 1894) It follows that the co 
efficient of 
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in tho product 

lb equal to the cocfhcu at of the same term m the expansron a%endui!g 
wise of the fraction 

. 1 _________ 

If the elements of the determinant be all of them equal to unity 
Wo obtain the functions which enumerate the unrestricted permu 
tations of the letters in 

VIZ (Xi + Xo+ 

and ^ ^ — - 

t-(*i + ij+ +ir„) 

Sup])ose that we wish to find the goner itmg function for the enumcia 
turn of those permutations of the letti rs in 4” which are such 

that no letter r, is m a position originally (x:enpicd hy an x, for all 
valucsofs This IS a gtner ilualioiiof the " Probldmo tics rencontres 
or of ' derangemeiita ’’ Wo have merely to put 
«ii=®«=a»= =«««=0 

and the remaining elements equ il to unity The generating pioduct is 

(xjlJ-j+ +- c,./\xi + a'-3+ +x„)^^ {Xi + Xj+ 

and to obtain tho condensed foim we hive to evaluate the co axial 
minors of the invcrtebrato detormmanl 

011 1 i 

10 1 1 

110 1 

111 0 

The mmois of the ist and yrd nth orders have respectively the 
values 

0 

-1 
+ 2 

(-r-v-i), 

therefore the gencratmg function is 

1 

1 - 1X1*3 - 22*1*3*3 “ - 92*1*3 *,+i - - (n - 1 )* 1*1 ' 

or writing 

(*-ai)(*-*2) (*-*«;=*"-«, + , 

this IS 

1 

1 -« 2 - 2 (ij- 2 fl 4 - -(rt-l)a, 

\gain consider the gemral pioblem of ‘derangements We 
have to find the number ol permutations such that exactly m of 
the letters aic m places they onginally occupied Wc have the 
particular redundant pioduct 

((Ui-t*_+ +*„)^(,*i ta*3+ (•»-i+'‘2+ +ax,4", 

in which tho sought number is the coethoicnt of The 

true genoiatmg function i« derived from the determinant 

rf 1 1 1 

lull 
I 1 a 1 
111a 

ind has the form 


l-a2ri+<«-iya+l)2i-ir - s i. 

It IS clear that a large class of problems in permutations can be 
solved in a similar manner, vi 7 by giving special values to the 
elements of the determinant of the matrix The redundant pro 
duct leads uniquely to the real generating function, but the latter 
has generally more than one representation as a redundant 
product, in the cases in winch it is representable at all For the 
existence of a redundant form, the coefficientsof a,, x^, ajV 
in the denominator of the real generating function must satisfy 
2/1 _ ^24.^ _ 2 conditions, and assuming this to be the case, a 
redundant form lan be constructed which involves «- i un- 
determined quantities Wc arc thus able to pass from any par- 
ticular redundant generating function to one equivalent to it, 
but involving n - 1 undetermined quantities Assuming these 
quantities at pleasure we obtain a number of different algebraic 
products, each of which may have its own meaning in arithmetic. 


and thus the number of arithmetical correspondences obtainable 
is subject to no finite limit (cf MacMahon, loc ai pp 125 
et seq )J 

3 Ihe Theorx of Partitions Paicels defined f/\ (m) —When an 
ordinary unipartite number >1 is brokm up into other numbers 
ind the order of occurrence of the numbers is immatcnul . 

the colkction of numbers is termed a partition of the *** 
number n It is usual to inange tin numbcis coropriseel in the 
collection termed the pirl-, of tlic pir^ition in descending order of 
magnitude and to indie ite reivetitions of tlu same part by the use 
of exponent" Thus (32 in) a partition of 8 is written (321*) 
Eiiler^s pioneering work 111 the subieel rests on the observation that 
the algebraic multiplic ition 


is cquivalt nt to the arithmetic il addition of (he t xponents a ty c 
He showed that the number of ways of composing n with p integers 
driwn from the scrus a h c repeated or not is e<iual to the 

coefficient of p’x" m the asccnfliiig cvjiansiori of the fraction 
1 

l-i-‘ l-j/-^ 1-1/^ ' 


which he termed tho gcneiatmg function of the partitions m question 
If the piititions aie to lx composed of p or fewer parts it is 

merely neccssarv to multiply this fraction by ^ ^ Similarh if 

the parts art to be unrepeated the generating function is the ilgebraie 
pioduct 

(i + 4V;T+4'-*»)a+r*'y 


if each part mav occur at most twici 

(1 + f*- t- f^*-' )a + s- 1 4- fa' + , 

and generally if each part may occur at most A - i times it is 
1 - 4 ^/^ - 1 ^/^ l_ t*e^ 

1 4"' 1 il 

It is thus ea«y to form gtncratmg function" for the partitions of 
numbers into parts sub)« et to v inous n^trutions If then be no 
n stnction m reg ird to the numbers ot tin part" the generating 
function IS 

1 _ 

1 1 **!-*' 

and the problems of fimlmg the pirtitions of a number « and of 
determining tlieir number arc the Stime as those of solving and 
enumerating the solutions of the indeterminate equation m positive 
integers 

ax+bi/ + ee+ ssru 

Pulcr considered also the question of enunuiatmg the solutions 
of the indeterminate simultaneous equation in positive integers 
ax + h\ +iz t =n 
a \ + \ -t, ^ r =n 
c'2-4 -n" 


which was uillcd bv him and those of his time the Problem of 
the Virgins Thi enumeiation is given by the coefficient of 
*">"'2"* in the expansion of the fi act ion 

_______ 1 

[1 - r'yV )(1 - 2 ' //'• , XI - ^ 

which enumerates the putitioiis of the multipartite iiimbci nn'n" 

into the parts 

abc , ah t ~ , (TTV 

Sylvester has tletormincd an anahtieal expression for the coefficient 
of T" in the expansion of 




To I \plnn this we have two lemmas - 

Lemma i —The eocffieieiit of t after Cauchy the residue 
in the ascending expulsion of (t is - i For when t is unity 

it IS obv lonsly the case and 

Here the residue of is mo and therefore the residue 

ot, i 

of (i-r*)"* is unehingcd whem t is mci cased by unity and is 
therefore always - 1 for all values of i 

Lemma 2 — ^The constant te rm m any jiroper algebraic il fraction 
developed in ascending jxvwers of iti van ible is the same as the 
residue with changed sign of the sum ot tho frictions obtained 
bv substituting in the give a fraction m lie 1 of the v anable its ex 
ponential multiplied m succession by each of its v alues (zero cxeepte d 
if there be such) wlueh makes the givem fraction nofinite For 
write the proper algebraical fraction 




u 


,y\ 
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The constant term is 


Let be a value of 
residue of 


■ which makes the fraction mlinite The 


IS eijual to the residue of 


sss- 


eK,^ 


and wlien v = fi,, the residue vanishes, so that we have to consider 
a^{l- 6 ^ f 

and the residue of this is, by the first lemma, 


which proves the lemma 

Take the sought oottxbcr 

IS its constant term 

let p be a root of unity which m ikis /(v) lulinite when substituted 
for r The function of which we have to take the residue is 


2p-e«/(p«-.) 

= S 

(l_pa,-u«)(i_p6e-6*) 

We may divide the calculation up into sections by considering 
separately that portion of the summation which involves the jinmi 
tivo jth roots of unity q being a divisor of one of the numbers 
a b I Thus the i/th wave is 

which putting ^ for p; and v = ra + 4(a + i<+ may be written 

Pi 

and the calculation m simple cases is practicable 
Ihus Sylvester finds for the coefficient of i'* in 

1-x l-x-* l-aj** 


the expression ^ 1 ( _ ). + J ^ 

where + i 

Sylvester, Franklin, Durfee, G S Lly and others have 
evolved a constructive theory of partitions, the object of 
which IS the contemplation of the partitions them- 
selves, and the evolution of their properties from a 
study of their inherent characters It is concerned 
for the most part with the partition of t number into 
parts drawn from tlie natural series of numbers i, 2, 3 
\ny partition, say (521) of the number 8, is represented by nodes 
placed in order at the points of a rectangular lattice, 


when the partition is given by the enumeration of the nodes by 
lines If we enumerate by columns we obtain another partition 
of 8, VIZ (321^), which IS termed the conjugate of the former 
rhe fact of conjugacy was first pointed out by Norman Macleod 
Ferrers If the original partition is one of a number n in t parts, 
of which the largest is the conjugate is one into y parts, of 
which the largest is t, and we obtain the theorem — “ The 

number of partitions of any number into * parts 

i parts or lewer, 

having the largest part (iran ,, 

when the numbers t and / are interchanged ” 

I he study of this representation on a lattice (termed by 


Sylvester the “ graph ”) yields many theorems similar to that just 
given, and, moreover, throws considerable light upon the expan- 
sion of algebraic senes 


The theorem of reciprocity just established shows that the number 
of partitions of n into ; parts or fewer is the same as the number of 
ways of composing n with the integers i, 2, 3 ; Hence we can 

1-a ad inf ^ ascendmgpowcrs of « 

for the coefficient of m the expansion is the number of ways 
of composing it with ; or fewer parts, and this we have seen m the 

coefficients of v" m the ascending expansion of j-- 
Therefore 

, — X = 1 + l-c h 

1-a, 1-xl-ar 

+ - ^ j 

^l-x 1-x^ 1-ajf 

The coefficient of m the expansion of 

1 

1-a 1-aa; 1- ax^ 1 - ax* 


denotes the number of ways of composing n with / or fewer parts 
none of which are greater than i The expansion is known to be 
1 - xJ+^ 1 - a>'+' , 

^ i-x l-x^ ^ 

It has been established by the constiuctive method by F Franklin 
(Inter Jour of Math v 254) and shows that the generating function 
for the partitions in question is 

1 ^ 1 -xf** 

1 - « 1 - »•* 1 - a:‘ ’ 

which observe, is unaltcicd by mttrchinge of i and / 

Franklin has also similarly established the identity of Euler — 
j= - » 

(1 -»)(!- _ ^4) ad M\f = 2( - 

Je + oo 

known as the “ pentagonal number theorem which on interpre- 
tation shows that the number of ways of partitioning « into an 
even number of unrepeated parts is equal to that into an uneven 
number except when n has the pentagonal form J(3y^ + ;) ; positive 
or negative when the difference between the numbers of the partitions 
IS (-y 

To illustrate an important dissection of the giaph we will consider 

those graphs which read the same by 

columns as by lines , these are called si If 
coniugite Such a graph may be obvi 
ously dissected into a square containing 

say 0 * nodes and into two graphs, one 

lateral and one subjacent the latter being 
the conjugate of the foimcr The foimer 
graph IS hmitcel to contain not moie than 
0 parts but is subject to no other con 
dition Hence the number of self conj ugate 

partitions of n which are associated with a square of nodes is 
clearly eejual to the number of partitions of |(w - 0 *) into 0 or few 
parts t e it 13 the coefficient of m 

1 

l-x 1-x- 1-a:* l-x«’ 


or of X" in 




1-a:* 1-a:^’ 


and the whole generating function is 

1 + 2 , ^ 

fl-l l-x* l-ar* l-x« l-x^ 

Now the graph is also composed of 0 angles of nodes, each angle con- 
taining an uneven number of nodes , hence the partition is trans 
formablc into one contimng 0 unequal uneven numbers In tin 
case depicted this partition is (17, 9 5 i) Hence the number of the 
partitions based upon a square of 6 ^ nodes is the coefficient of a^r'* 
in the product (i +aar)(i +at»)(i (i+aa:*'+^) and thence 

the coefficient of m this product is ^ ^ ^ 
and we have the expansion 

(1 +ax)(l +aar')(l +ac®) ad vnf 

\gain if wc restrict the part magnitude to i, the largest angle of 
nodes contains at most 21 — 1 nodes and based upon a square of 
nodes we have partitions enumerated by the coefficient of o^x'* 
in the product (i +ax)(i +ax*)(i + <7V®) (i+rtx“-'), moreover 

the same number enumerates the partition of into 0 or 

fewer parts, of which the largest part is equal to or less than i ~0 
and IS thus given by the coefficient of in the expansion of 



COMBINATORIAL ANALYSIS 


1-x i-x^ 1-x^ ’ 


or of X” m 


29+2 ^ _ a,2t - 204-4 1 _ 

l-w“ 1-a^ l-w« 1-**® 


hence the expansion 

(l+aa;)(l+ca;»)(l+ 0 !B») (l + aa:2i-l) 

“ l-*2 1-ar* !-*•« 1-a-*® 

There is no difficulty in extending the graphical inithod to three 
P , . dimensions, and we have then a tlieory of a special kin<l 

to tbreo ” partition of multipartite numbers Of such kind is the 

atmoo. partition 

aiono («1«2«8 » > «l<'2^3 > ) 


of the multipartite number 

{a^ + b^ + c^+ r«s + ^2 + C8+ ^«8 + ^3 + ®S^ * > ) 

it , 

a,^b,:::>.e,i^ , 

for then the graphs of the parts , b^b^b^ , arc super 

posable and we have what we may term a regular graph in thret 
dim ensio ns Thus the partition (643 632 , 411) of the multipartite 
(if> 8 6) leads to the graph 

0| X 


® ® (D ® ® 

(§) O O 

(6) o • 

y 

and every such graph is readable in six ways, the axis of z being 
perpendicsilar to the plane of the paper 

Ex Gr 

Phno parallel ioxy, direction O j; roads (64.3, <JJ2, 411) 

„ Oy „ (3332y_332111, 811100) 

, Oy „ (^,^,^l,2ll,m,m) 

, 0« „ ( 333,322.321,8 1 0.200,2 00) 

, O3 „ (333322,822100,821000) 

,, Ox „ (664,431,321) 

the pa rt itions ha ving reference to the multipartite numbers 1618, 6, 
9^6422, 13, 11, 6, which are brought into relation through the 
medium of the graph The graph in question is more conveniently 
represented by a numbered diagram viz — 

3 3 3 3 2 2 
3 2 2 1 
3 2 1 

and then we may evidently legard it as a unipartite partition on 
the points of a lattice 



the descending order of magnitude of pait being maintained along 
every line of route which proceeds from the origin in the posituc 
directions of the axes 

This brings in view the modern notion of a partition which has 
enormously enlarged the scope of the theory We consider any 
number of points in piano or in solido connected (or not) by lines 
in pairs in any desired manner and fix upon any condition such 
as IS implied by the symbols >,=, < , r' , as affecting any 
pair of points so connected Thus in ordinal y umpartitc partition 
we hav c to solve m integers such a system as 
Sa„ 

®i+a2 + a3+ +a„=n, 

the points being in a straight line In the simplest example of 
the three dimensional graph wc have to solve the system 

'll 11/ ftj + ajH Oj + 04 = 11, 

a,;^ 04 

and a system for the general lattice constructed upon the same 
principle The system has been discussed by MacMahon Phtl 
Tians vol clxxxvii A 1896 pp 619-673 with the conclusion that 
if the numbers of nodes along the axes oi x y z be limited not to 



exceed the numbers m, n, I resj. 
i~x*~{s), the generating functio 
factors 


(f+1) 

(7+2) 

X 

(1) 

(2) 

— 

(1+2) 

(7+3) 

M 

(2) 

(3/ 

') 

(74 n) 

(7 + M+l) 

(l + Vc 

(n) 

(« + l) 

[7)1 + 1 
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hen writing for brevity 
by the product of the 


one factor appearing at c aeh point of the lattice 
In general partition problems present themst 
upon the solution of a number of simultaneous le. 
of the form 

Xjttj -(• XjO, -f XgOj T 0, 


h depend 
' integers 


the coefficients X being given positive or negative in 
some cases the generating function has been determii 
which exhibits the funclaincntal solutions of the pre 
which all other solutions are deriv able by addition (See -fj-Qm 
Phtl Trans vol cxcii (1899) pp 3‘;i 401 and Tra 
Phtl boc vol xviii (1899) pp 12 34) ,5 

The number of distributions of n objects (piP^Ps ) 

(nt) IS the coefficient of b’” (pyp^ps ) m the dev elopment > 

of the fraction 

1 symt 

{\-lax l-bjic l-byv ) 

x(l-f-aV l-bal3x* l-hpTx^ ) 

x(l-f>a*J^ l-ba'^x? \~hapy3?' ) 


and if we vviite the expulsion of th it portion wliieli involves products 
of the lettirs a (i y of degree > in the foim 

we may write the development 

r=l * 

and picking out tne coefficient of fc”' a" wc find 
2/1, h - , 

win re Xr = m,lri = n 

Iln quantities /i irc sy mint trie functions of the quantities a /8 y 
which m simpk cases can be calculated without difhcultv and 
then the distribution function can be formed 

Fa G> — Required the enumeration of the partitions of all multi 
partite numbeis (PiPipj ) into exactlv two parts We find 
h^=hi-hji^ + li^^ 
hj2=ha~hslii + liji2 

/q + Mo-f-A + AJ, 

and paying attention to the fact that in the expression of thr 
term 7i^ is absent when > is uneven tht law is clear The generating 
fi notion is 

A^-f-/ia/qr* + (/(4-t/<d**-f +('<6-1 27i4A«)2:« 

^■{h^h^J^hJ^^ + h^h^''x' -\r{h<i-i-2l(ihi f /i4'r® + 

Taking A4H//U/14 +{(2)4(1*)}’ 

= 2(4) + 3(31) + 4(2 ) + 5t21*)H 7(1«), 

the teim 5(21*) indicitcs that objects such as <7 a b r ein I'e 
partitioned in five ways into two parts These are a ( a b < 

b\a a c f|fl a b a a\b c a b\a c The function 
has been studied (Sec MacMahon Piol Lond Math '^oc vol 
XIX ) Putting 1 equal to umtv the function ma\ be written 
(A +A4 + Ae+ )(i I A, 4 Ao + Aj + AjS ) a convenient foimula 

The method of differential operators, of wide application to 
problems of combinatorial analysis, has for its leading idea the 
designing of a function and of \ differential operator, Method of 
so that when the operator is performed upon the func- dfffer- 
tion a number is reached which enumerates the solutions entfai 
of the given problem Generally speaking, the prob- 
lems considered are such as are connected with lattices, or as 
It is possible to connect with lattices 

To take the simplest possib’e example consider the problem of 
finding the numbci of permutations of u different litters The 
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lujactiott lb here a;” and tl < opcratoi ^^y*^*^** vieUliag > 

the number which enumerates the permutations In fact — 

5^” — 5, r c X X X I 

and differenti iting ue obtain a sum of « terms by stiiking out in 
X from the product m all possible \v ijs PiMtig upon an> one of 
these terms say x f x x , \it again operate with ix hv striking 
out an X in ill jiossible nays and one of the terms so reached is 
X / X / ar Fixing upon this teim and again operating and 
continuing tin pioeess we fin illy irn\t at one solution of the 
jirobkm which (t ikmg sav n ==4) mav be said to be m correspondence 
witli the operator diagi un 



the number m each row of compartments denoting an oper(*tion 
of 5, Hence the permutation pioblcm is etjuivilent to that of 
placing n units m the compartments of a square littice of order 
n 111 such manner that each row and each column contains a single 
unit Oliservc that the method not only enumerates but also gjvis 
a prociss by which tach solution is actually formed Tht sune 
pioblem IS that of placing n rooks upon a chess Ixiard of ti* com 
partments so that no rook can be captured b\ any other rook 

Kcgardmg these elementary remarks as mtroductoie wt proceed 
to give some typical examples of the method T ikc i litticc of in 
columns and « rows and consider the problem of jilacmg units m 
the compartments in such wise that the 5 th column shall contain X, 
units (5 = I z 3 m) and th< /th row units (/ — j 2 1 11) 

Wniiog 

1 + (Tl r + +ajx)l,l + a e)(l -bogx) 


and Dp= ^,(< 5 uj + ai5a3 + "A3+ )^ tin iniiltiplieation being sj mbolic, 

so th it IS in oini itoi ol order p the function is 


«Ai«Aj«X 3 

and the opiiator Dy,„ Th< inimlx'r 

rtAm ^ soliitioHs Fof the iHOde 

of opciation of 1)^ upon a product r fmnee must be' made to 
the section on Ditlereiitiil Opcnlois in the irticle Algebraic 
Forms VNnting 

n rj r,t 

e. eii s= + AXa a * 

or in p irtition notation, 

^lAi)(iA) +. 


ind tne law by which the opei ition is pcrformeel upon the proeliict 
shows th it the solutions of the guen problem aic enumerated by 
the number A and that the process of operation actually represents 
each solution 

Tat </f— Take X,~ 3 , X,=2, X,^ 1, 

-i, = 

D.Dirts" ^1 = 8, 

and the process yields the eight diagrams — 


1 j 1 1 


1 ^ 

1 

1 1 


1 




MZ every solution oi the pmblem Observe that trivnsposjtion of the 
diagrams furnishes 1 jyoof of the simplest of the hws of symmetry in 
the theory oi symmetric functions 

Foi the next example we hav e a similar problem but no restnction 
IS placed upon the magnitude of the numbers wbicji may appear in 
the compartments The function is now being 

the homogcnious product sum of the quantities a, of order \ The 
operator is as beiiore 

D/im, 


and the solutions are enumerated by 

D„D„ D,. AiAa 


Putting as before Xj = 3 X, = 2 X3=i pi = 2 /’8 = 2 

the reader will have no difficulty in constructing the diagrams of 

the eighteen solutions 

The next and last example of a multitude tlixit mi,'iht be givin 
shows the extraordinaiy power of thf method by solving the famous 
I>rohlem of the “ Latin Sijiiare which for hundreds of years )iad 
proved bevond the powers of mathematicians The problem consists 
m placmg n letters a b c u m the compaitments of a Ixqiiare 
lattice of compartments no compartment being empty so that 
no Icttir occurs twice either m Uie same row or in the same oolmnn 
The function is here 



and the oi>eralor I)" , the cnumciation bemg given by 

‘see T>'<7«5 Canb Phil So/ vol xii pt iv pp 264-290 

Authorities — P A MacMahon, Comtnnatory Analysis A 
Review ot the Prc'^mt State of Knowledge Pxof Lend Madh Soc 
vol xxviii (London 1897) Here will be found a biWiQgmpby of 
the Theorv' of Partitions Whitworth i hotce and Chance l-douaid 
I iicas Lhioue (Us nontlnes (Pans 1891) Arfhur Cayley Colleited 
Mathematnal Papets {( \mhx\<.\fi,c 1898) n 419 in 36 37, iv i6() 
170 V 6465 617 \n 575 ix 480483 X 16 38 611 , XI 01 
<*2 357 580501 Ml 217219 273374 xni 47 031 13 269 

Silvester -luiey Jour of Math v ii<), 251 MacMahon Prac Loud 
Math Soc xix 228 <tse<i Phil Tians cJxxxiv 835901 clxxxv 
III lOo clxxxvii (>19(173 exeii 351 40T Trani Camh 
Sac XVI 2O3 290 (!' \ XI ) 

COMBUSTION (from the Lat (omburere, to bum up), in 
chemistry, the process of burning or, more scicntifif allv , the 
oxidation of a substance, gcntrallv with the production of 
flame and the evolution of heat Ihe term is more customarily 
given to productions of flame such as we h vve in the burning of 
oils, gas, fuel, &c , but it is conveniently c\lend(d to other casts 
of oxidation, suob as are met with when metals are heated for 
a long time in air or oxygen The term ‘ spontaneous com- 
bustion ’ IS used when a substaiKe smoulcUrs or inflames 
.apparently without the intervention of any external heat or 
li^t , m snth eases, as, for example, m heaps of cotton-waste 
soaked m oil, the oxidation has proceeded slowly, but steadily, 
for some time, until the heat e\ olved has raised the mass to the 
temperature of ignition 

The explanation of the phenom^^na of combustion was at- 
tempted at very early times, and the earJv theories were generally 
bound up in the explanation of the nature of fire or flame The 
idti that some extraneous substance is essential to the process 
IS of ancient date , Clement of Alexandria (r 3rd century ad) 
held that some “ air ” was necessary, and the same view w is 
rcccptcd during the middle ages, when it hid been also found 
that the products of combustion weighed more than the original 
combustible, a fact which pointed to the conclusion that some 
substance had combined with the i ombustiblc during the process 
Ihis theory was supported by the French physician Jean Riy, 
who showed also that in the cases of tin and lead there was a 
limit to the increase m weight Robert Boyle, who made many 
researches on the origin and nature of fire, regarded the increase 
as due to the fixation of the particles of fire Ideas identnal 
with the modem ones were expressed by John Mayow m his 
Tractatus gwrtque ntedico-physta (1674), but bis death m 1679 
undoubtedly accounts for the neglect of his suggestions by his 
contempor irics Mavow percei\ cd Ihi similarity of the processes 
of respiration and combustion, and showed that one constituent 
of the atmosphere, wluch he termed spin Ha mtro-aereus, was 
essential to eombustvoin and life, and that the second constituent, 
which he termed sf»rttus min acidt, inhibited combustion and 
life At the beginning of the i8th century a new theory of com- 
bustion was promulgated by Georg Ernst Stahl This theory 
regarded combustibility as clue to a principle named phlogiston 
(from the Gr cpXoywTros, burnt), which was present m aU 
ccMinbusUble bodies in an amount proportional to their degree 
of combustibihty , for instance, coal was regarded as practically 
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pure phlogiston On this theory, all substances which could be 
burnt were composed of phlogiston and some other substance, and 
the operation of burning was simply equivalent to the liberation 
of the phlogiston The Stahhan theory, originally a theory of 
combustion, came to be a general theory of chemical reactions, 
since It provided simple explanations of the ordinary chemical 
processes (when regarded qualitatively) and permitted generaliza- 
tions which largely stimulated its acceptance Its inherent 
defect — that the products of combustion were mvanably heavier 
than the onginal substance instead of less as the theory de- 
manded — was Ignored, and until late in the rSth century it 
dominated chemical thought Its overthrow was effected by 
Lavoisier, who showed that combustion was simply an oxidation, 
the oxygen of the atmosphere (which was isolated at about this 
time by K W Scheele and J Priestley) combining with the 
substance burnt 

COMEDY, the general term applied to a type of drama the 
chief object of which, according to modem notions, is to amuse 
It IS contrasted on the one hand with tragedy and on the other 
with farce, burlesque, &c As compared with tragedy it is dis- 
tinguished by having a happy ending (this being considered for 
a long time the essential difference), by quaint situations, and 
by lightness of dialogue and character-drawing As compared 
with farce it abstains from crude and boisterous jesting, and is 
marked by some subtlety of dialogue and plot It is, however, 
difficult to draw a hard and fast line of demarcation, there being 
a distinct tendency to combine the characteristics of farce with 
those of true comedy 1 his is perhaps more especially the case 
m the so-called “ musical comedy,” which became popular in 
Great Britain and Amenca in the later 19th century, where 
true comedy is frequently subservient to broad farce and specta- 
cular effects 

The word “ comedy ” is derived from the Gr Ku»/i<j) 5 ia, which 
IS a compound either of Kw/tos (revel) and aotS*.? (singer , 
tiftStiy, ^ 8 €iv, to sing), or of K(')fitj (village) and aoiSos it is 
possible that kw/aos itself is derived from kw/a); and originallv 
meant a village revel The word comts, into modern usage 
through the Lat comoedia and Ital commedta It has passed 
through various shades of meaning In the middle ages it meant 
simply a story with a happy ending Thus some of Chaucer’s 
Tales are called comedies, and in this sense Dante used the term 
m the title of his poem. La Commedia (cf his Eputda X , m 
which he speaks of the comic style as “ loquutio vulgans, in qua 
et mulierculae communicant ” , again “ comoedia vero remisse 
et humiliter ’ , ” differt a tragocdia per hoc, quod t in pnncipio 
cst admirabihs et quieta, in fine sive exitu est foetida et hom- 
hilis ”) Subsequently the term is applied to mystery plays with 
a happy ending The modem usage combines this sense with 
that m which Renaissance scholars applied it to the ancient 
comedies 

The adjective comic ” (Gr xw/jiiKoi), which stnctly means 
that which relates to comedy, is in modem usage generally 
confined to the sense of “ laughter-provoking ” it is distin- 
guished from " humorous ” or ’’ witty ” inasmuch as it is applied 
to an incident or remark which provokes spontaneous laughter 
without a special mental effort The phenomena connected 
with laughter and that which provokes it, the comic, have been 
carefully investigated by psychologists, m contrast with other 
phenomena connected with the emotions It is very generally 
Agreed that the predominating characteristics are incongruity 
or contrast in the object, and ‘hock or emotional seizure on the 
part of the subject It has also been held that the feeling of 
superiority is an essential, if not the essential, factor thus 
Hobbes speaks of laughter as a sudden glory ” Physiological 
explanations have been given by Kant, Spencer and Darwin 
Modem investigators have paid much attention to the origin 
both of laughter and of smiling, babies being watched from 
infancy and the date of their first smile being carefully recorded 
For an admirable analysis and account of the theories see James 
Sully, On Laughter {x<)02\ who deals generally with the develop- 
ment of the ” play instinct ” and its emotional expression 

See Drama , also Humour , Caricaturr , Play 8cc 
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COMENIUS(oi Komensky), JOHANN AMOS (1592-1671), a 
famous wnter on education, and the last bisliop of the old church 
of the Moravian and Bohemian Brethren, was bom at Comna, 
or, according to another account, at Niwnitz, in Moravi i, of 
poor parents belonging to the sect of the Moravian Brcthicn 
Having studied at Herborn and Heiddbcrg, and travelled in 
Holland and England, he became rector (T a school at Prerau, and 
after that pastor and rector of a school at Fulnck In 1621 the 
Spanish invasion and perseaition of the Protest ints robbed him 
of all he possessed, and drove him into Poland Soon after he 
was made bishop of the church of the Brethren He supported 
himself by teaching Latin at I issa, and it was here that he pub- 
lished his Pansophtae prodromus (1630), 1 work on education, 
and his Janua Itnguarum reserata (t6ji), the latter of which 
gained foi him a widespread reputation, being produced in 
twelve European languages, and also in \rahic, Persian and 
Turkish He subsequently published several other works of 
a similar kind, as the Erudtitants scholasHcae janua and the 
Janua Itnguarum irtbnguis His method of leaching languages, 
which he seems to have been the first to adopt consisted in giv ing, 
in parallel columns, sentences convening useful information in 
the vernacular and the languages intended to be taught {t e in 
Comenius’s works, I^tm and sometimes Greek) In some of 
his books, as the Orbu sensuahum pictm (165B), pictures arc 
added, this work is, indeed, the first children’s picturc-hook 
In 1638 Comenius was requested by the government of Sweden 
to draw up a scheme for the management of the schools of that 
country , and a few vears after he was invited to join the com- 
mission that the English parliament the n intended to appoint, in 
order to reform the system of education He visited England in 
1641, but the disturbed state of politics prevented the appoint- 
ment of the commission and romennis passed over to Sweden 
m August 1642 The great Swedish minister, Oxenstjerna, 
obtained for him a pension, ind a commission to furnish a plan 
for regulating the Swedish sc hools according to his own method 
Devoting himsell to the ebboration of his scheme Comenius 
settled first at Elbing, and then at Lissa , but, at the burning 
of the latter city by the Pules, he lost nearly all his manuscripts, 
and he finally removed to Amsterdam, where he died m 1671 

As an educationist Comenius holds a prominent place in 
history He was disgusted at the pedantic tetching of his ewn 
day, and he insisted that the teaching of words and things must 
go together I anguages should be taught, like the mother 
tongue, by comers vtion on ordinary topics pictures, object 
lessons, should be used , teaching should go hand m hand with 
a happy life In his course he included singing econom\, 
politics, world-history , geography , and the arts and handicrafts 
lie was one of the first to advocate teaching science in schools 

As a theologian, Comenius was greatly influenced by Bochme 
In his Synopsis phystcae ad lumen dwtnum reformatae he gives 
a physical theory of his own, said to be taken from the book of 
Genesis He was also famous for his prophet les and the support 
he gave to visionaries In his Lux in tenebrts he published the 
visions of Kotterus, Dabricius and Christina Poniatovia At- 
tempting to interpret the hook of Revelation, he promised the 
millennium m 1672, and guaranteed miraculous assistance to 
those who would undertake the destniction of the l^ope and 
the house of Austria, even venturing to prophesv that C romwcll, 
Giistavus Adolphus, and Rakoezy, prince of Transv h ania, would 
perform the task He also wrote to Louis XI\" , informing him 
that the empire of the world should be his reward if he would 
overthrow the enemies of God 

Comtmtus also wrote igainst the Soemians and pulilishi.d thret 
histoncal works — Ratio dtsnplmae ordimsque tn umtate fraitvm 
Bohemoritm which was republished with remarks by Ituddaeus, 
Histona persecuHonum ecclestae Bohemuae (1O48) and Mart\to- 
logutnt Bohemtctim See Raumer s Geschxchte do }'iuiogof,ik, uid 
1 Carpzov s Religtonsufitersnrhung der bohnusche)) intd mahnsihen 
Bruder 

COMET (Gr long-haired), in astronomy, one of a class 

of seemingly nebulous bodies, moving under the influence of the 
sun’s attraction m very eccentric orbits A comet is visible only 
m a small arc of its orbit near perihelion, differing but slightly 
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from the arc of a parabola An obvious but not sharp classi- 
fication of comets is into bright comets visible to the naked eye, 
and telescopic comets which can be seen only with a telescope 
The telescopic class is much the more numerous of the two, only 
fiom 20 to 30 bright comets usually appearing in any one centurv , 
while several telescopic comets, frequently 6 or 8, are generally 
observed in the course of a year 

A bright comet consists of (i) a star-like nucleus , (2) a nebu- 
lous ha/e, called the coma, surrounding this nucleus, the latter 
fading into the haze by insensible gradations , (3) a tail or 
luminous stream flowing from the coma in a direction opposite 
to that of the sun The nuclei and comae of different comets 
exhibit few peculiarities to the unaided vision except m respect 
to brightness , but the tails of comets differ widelv, both in 
brightness ami m extent They range from a barely visible 
brush or feathei of light to a phenomenon extending ‘over a 
considerable arc of the heavens, which, comparativelv bright 
near the head of the comet, becomes gradually fainter and more 
diffuse towards its end, fading out by gradations so insensible 
that a precise length cannot be assigned to it When a telescopic 
comet IS first discovered the nucleus is frequently invisible, the 
object presenting the appearance of a faint nebulous haze, 
scarcely distinguishable in aspect from a nebula When the 
nucleus appears it may at first be only a comparatively faint 
condensation, and mav or may not develop into a point of light 
as the comet approaches the sun A tail also is generally not 
seen at great distances from the sun, but gradually develops 
as the comet approaches perihelion, to fade away again as the 
comet recedes from the sun 

A few comets are known to revolve in orbits with a regular 
period, while, m the case of otheis, no evidence is afforded by 
observation that the orbit deviates from a parabola Were the 
orbit a parabola or hyperbola the comet would never return 
(see Orbit) Periodicity may be recognized in two ways 
observations during the apparition may show that the notion 
is m an elliptic and not in a parabolic orbit , or a comet may 
ha\e been observed at more than one return In the latter case 
the comet is recognized as distinctl) periodic, and therefore a 
member of the solar system The shortest periods range between 
3 and 10 years The majority of comets which have been ob- 
scr\ ed are shown by observation to be periodic , the period is 
usually very long, being sometimes measured by centuries, but 
generilly by thousands of years It is conceivable that a comet 
might revolve in a hyperbolic orbit Although there are several 
of these bodies observations on which indicate sue h an orbit, the 
deviation from the parabolic form has not m any case Ijcen so 
well marked as to be fully established Circumstances lead 
to the c lassification of newly appearing comets as expected and 
unexpected An expected comet is a periodic one of which the 
return is looked for at a determinate time and in a certain 
region of the heavens When this is not the evse the comet is an 
unexpected one 

Physical Constitution of Comets — The subject of the physical 
constitution of these bodies is one as to the details of which 
much uncertainty still exists The considerations on which 
conclusions in this field rest are very vinous, and can liest be 
set forth by beginning with what vve may consider to be the 
liest established facts 

We must regard it as well established that comets are not, 
like planets and satellites, permanent in mass, but are con- 
tinuously losing minute portions of the matter which belongs 
to them, through a progressive dissipation — at least when they 
are in the neighbourhood of the sun When near penhelion 
the matter of a comet is seen to be undergoing a process in the 
nature of evaporation, successive envelopes of vapour nsing from 
the nucleus to form the coma, and then gradually repelled from 
the sun to form the tail If this process went on indefinitely 
ev'ery comet would, in the course of ages, be entirely dissipated 
This result has actually happened m the case of some known 
comets, the best established example of which is that of Biela, 
in which the process of disintegration was clearly followed As 
the amount of matter lost by a comet at any one return cannot 


be estimated, and mav be very small, it is impossible to set any 
limit to the period during which its life may continue It is 
still an unsettled question whether, m every case, the eva- 
poration will ultimately cease, leaving a residuum as permanent 
as any other mass of matter 

The next question m logical order is one of great difficulty 
It is whether the nucleus of a comet is an opaque solid body, .1 
cluster of such bodies, or a mass of particles of extreme tenuity 
Some light is thrown on this and other questions by the spectro- 
scope This instrument shows in the spectrum of nearly every 
comet three bright bands, recognized as those of hydrocarbons 
Ihe obvious conclusion is that the light forming these bands is 
not reflected sunlight, but light radiated by the gaseous hydro- 
carbons Since a gas at so great a distance from the sun cannot 
be heated to incandescence, the cjuestion arises how incan- 
descence is excited The generalizations of recent years growing 
out of the phenomena of radioactivity make it highly probable 
that the source is to be found m some form of electrical excitation, 
produced by electrons or other corpuscles thrown out by the sun 
The resemblance of the cometary spectrum to the spectrum 
of hydrocarbons m the Geissler tube lends great plausibility 
to this view It IS remarkable that the great comet of 1882 also 
showed the bright lines of sodium with such intensity that they 
were observed in daylight by R Copeland and W 0 Lohse 
In addition to these gaseous spectra, all but the fainter comets 
show a continuous spectrum, crossed by the Fraunhofer lines, 
which IS doubtless due to reflected suiUight It happens that, 
since the spectroscope has been perfected, no comet of great 
brilliancy has been favourably situated for observation Until 
the opportunitv is offered, the conclusions to be derived from 
spectroscopic observ^ation cannot be further extended 

In the telescope the nucleus of a bright comet appears as an 
opaque mass, one or more seconds m diameter, the absolute 
dimensions comparing with those of the satellites of the planets, 
sometimes, indeed, equal to our moon But the actual results 
of micrometnc measures are found to differ very widely In 
the case of Donati’s comet of 1838 the nucleus seemed to grow 
smaller a:> perihelion was approached Phis is evidently due to 
the fact that the coma immediately around the nudeus was so 
bright as apparently to form a part of it at considerable distances 
from the sun G P Bond estimated the diameter of the actual 
nucleus at 500 m That the nucleus is a body of appreciable 
ma^s seems to he made probable by the fact that, except for the 
central altraelion of such a body, a comet would speedily be 
dissipated by the different attractions of the sun on different 
parts of the mass, which would result m each particle pursuing 
an orbit of its own It follows that there must be a mass sufficient 
to hold the parts of the comet, if not absolutely together, at least 
m each othei’s immediate neighbourhood How great a central 
mass may be reijuired for this is a subject not y et investigated 
It might be supposed that the amount of matter must be sufficient 
to make the nucleus quite opaque But two considerations 
based on observations militate against this view One is that an 
opaque body , reflecting much sunlight, would show a brighter 
continuous spectrum than has yet been found in any comet 
Another and yet more remarkalile observation is on record which 
goes far to prove not only the tenuity, but the transparenev of 
a cometary nucleus The great comet of 1882 made a transit 
over the sun on the 17th of September, an occurrence unique in 
the history of astronomy But the fact of the transit escaped 
attention except at the observatory of the Cape of Good Hope 
Here the comet was watched by W H Finlav and by W L 
Elkin as it approached the sun, and was kept m sight until it 
came almost or quite in contact with the sun’s disk, when it 
disappeared It should, if opaque, have appeared a few minutes 
later, projected on the sun’s disk , but not a trace of it could be 
seen The sun was approaching Table Mountain at the cntical 
moment, and its limb was undulating badly, making the detection 
of a minute point difficult The possibility of a very small opaque 
nucleus is therefore still left open , yet the remarkable conclusion 
still holds, that, immediately around a possible central nucleus, 
the matter of the head of the comet was so rare as not to intercept 
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Plate 1. 



Frr,, I.— COMET iS.,»2, I. (SWIFT). AFRII. 2 O. 

I!y permission of Lick Observattiry (K. K. Iksrnr.rf!). 



Fig. 2.— comet C, iooS, XOV. i6fl. i3h. lom. 

Uy permission of Yerkes Observatory (E. h. Barnard). 
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Fio. 3.— HALLEY'S COMICr, 1910, AI'KII. ay. 

By permission of Hclwan Observatory, Ki^ypt. 



Fig. 4.— HALLKY’S COMET, lyio, MAY 4. 

By permission of Yerkes Observatory (I'.. 
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any appreciable fraction of the sun’s light Ihis result seems 
also to show that, with the possible exception of a very small 
central mass, what seems to telescopic vision as a nucleus is 
really only the central portion of the coma, which, as the distance 
from the centre increases, becomes less and less dense by imper- 
ceptible gradations 

Another fact tending towards this same conclusion is that 
after this comet passed pcnhelion it showed several nuclei 
following each other P vidently the powerful attraction of the 
isun had separated the parts of the apparent nucleus, which were 
following each other in nearlv the same orbit As they could not 
have been completely brought together again, we may suppose 
that in such cases the smaller nuclei were permanently separated 
from the mam body In addition to this, the remarkable 
similarity of the orbit of this comet to that of several others 
indicates a group of bodies moving in nearly the same orbit 
Ihe other members of the group were the great comets of 184?, 
1880 and 1887 Ihe latter, though so bright as to be conspicuous 
to the naked eye, showed no nucleus whatever The closely 
related orbits of the four bodies are also rt markable for approach- 
ing nearer the sun at perihelion than docs the orbit of any other 
known body All of these comets pass through the matter of the 
sun’s corona with a velocity of more than 100 m per second 
without suffering any retardation As it is beyond all reasonable 
probability that several independent bodies should have moved 
m 01 bits so nearly the same, the conclusion is that the comets 
were originally portions of one mass, which gradually separated 
m the course of ages bv the powerful attraction of the sun as the 
collection successively yiasscd the perihelion It mw be remarkeil 
that observations on the comet of 1843 seemed to show a slight 
elliptic itv of the orbit, corresponding to a period of several 
centuries , but the deviation of all the orbits from a parabola is 
too slight to be established b) observations The periods of 
the comets are therefore unknown except that they must be 
counted by centuries and possibly by thousands of years 

Another fact which increases the complexity of the question is 
the well-established connexion of comets with meteoric showers 
Ihe shower of November 13-1 s, now known as the Leonids, 
which recurred for several centuries at intervals of about one- 
third of a century, are undoubtedly due to a stream of particles 
left behind by a comet observed m 1866 Ihe same is true of 
Biela’s cornet, the disintegrated particles of which give rise to 
the Andromedids, and probablv true also of the Perseids, or 
August meteors, the orbits of which have a great similarity to 
a comet seen m 1862 The general and well-established conclu- 
sion seems to be that, in acldition to the visible features of a 
comet, every such body is followed m its orbit by a swarm of 
meteoric particles which must hav t been gradually detached and 
separated from it (See Meteor ) 

The source of the repulsive force by which the matter forming 
the tail of a comet is driv^en away from the sun is another question 
that has not yet been decisuelv answered Two causes have 
been suggested, of which one has only recently been brought to 
light Ihis IS the repulsion of the sun’s ravs, a form of action 
the probability of which was shown bv J Clerk Maxwell m 1870, 
and which was experimentally established about thirty years later 
The intensity of this action on a particle is proportional to the 
suiface presented by the particle to the ravs, and therefore to 
the square of its diameter, while its mass, and therefore its 
gravitation to the sun, are proportional to the cube of the 
diameter It follows that if the si7c and mass of a particle m 
space are below a certain limit, the repulsion of the rays will 
exceed the attraction of the sun, and the particle will be driven 
off into space But, m order that this repulsive force may act, 
the particles, however minute they may be, must be opaque 
Moreovei , theory shows that there is a lower as w'ell as an upper 
limit to their magnitude, and that it is only between »ccrtam 
definable limits of magnitude that the force acts Conceiving 
the particle to be of the density of water, and considering its 
diameter as a diminishing variable, theory shows that the repul- 
sion will balance gravity when the diameter has reached o 0015 
of a millimetre As the diameter is reduced below this limit 
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the ratio of the repulsive to the attractive force increases, but 
soon reaches a maximum, after which it diminishes down to a 
diameter of o 00007 mm , when the two actions are again balanced 
Below this limit the light speedily ceases to act It follows that 
a purely gaseous liody, such as would emit a charade ristu bright 
line spectrum, would not be subject to the repulsion W e must 
therefore conclude that both the solid and gaseous forms of 
matter are here at play, and this view is consonant with the fact 
that the comet leaves behind it particles of meteoric matter 

Another possible cause is clei trical repulsion Ihe jirohabihtv 
of this cause is suggested by recent discoveries m radioactivity 
and by the fact that the sun undoubtedly sends forth electru al 
emanations which mav loni/e the gaseous molecules rising from 
the nucleus, and lead to their repulsion from the sun thus 
resulting in the phenomena of the tail But well-established 
laws are not yet sufiicientlv^ developed to lead to definite con- 
clusions on this point, and the question whether both causes are 
combined, and, if not, to which one the phenomena in question 
IS mainly due, must be left to the future 

A curious circumstance, which may be explained by a duplex 
character of the matter forming a cometarv tail, is the great 
difference between the visual and photographic aspect of these 
bodies Ihe soit, delicvte, feathen -like form which the comet 
with Its tail piesents to the eve is wanting in a photograph, 
which shows prmcipalh a round head with an irregularh fcirmed 
tail much like the knotted stalk of a plant It follows that the 
light emitted bv the central axis of the tail greatly exceeds in 
actinic power the diffuse light around it A careful comparison 
of the form and intcnsitv of the photographic and visual tails 
mav throw much light on the question of the constitution of 
these bodies, but no good opportunity of making the comparison 
has loecn afforded since the art of celestial photography h is been 
brought to Its present state of perfection 

Ihe mam conclusions to which the preceding facts and con 
sidcrations point is that the matter of a comet is partly solid 
and partly gaseous The gaseous form is shown conclusiveh 
hv the spectroscope but in view of the extreme delicacy of the 
indications with this instrument no quantitative estimate of 
the gas can be made As there is no central mass sufficient to 
hold together a continuous atmosphere of elastic gas of anv sort 
It seems probable that the gaseous molecules are only those 
rising from the coma, possibh bv ordinary evaporation, but 
more probably by the action of the ultra-violet ind other ravs 
of the sun givung rise to an ionization of disconnected gaseous 
molecules Ihe matter cannot be whe>lh giseous because m 
this case there could be no central force suffieient to keep the 
parts of the comet together 

The facts also point to the conclusion that the solid matter 
of a comet is formed of a swarm or cloud of small disconnecteel 
masses, probablv having much resemblance to the meteoric 
masses which are known to be flving through the solar system 
and possibly of the same general kind as these The question 
whether there is am central solid of considerable mass is still 
undecided , it can only be said that if so, it is probablv small 
relative to cosmic masses in general — more likely less than 
greater than 100 m in diameter The light of the comet therefore 
proceeds from two sources one the incandescence of gases, 
the other the sunlight reflected from the solid parts No estimate 
can be formed of the ratio between these two kinds of light 
until a bright comet shall be spectroscopically observed during 
an entire apparition 

Orts^tn and Orht\ of Comets — The great difference which we 
have pointed out between comets and the permanent bodies of 
the solar svstem naturalh suggested the idea that these bodies 
do not belong to that svstem at all but are nebulous masses, 
scattered through the stellar spaces, and brought one In one 
into the sphere of the sun s attraction The results of this 
view are easilv shown to be incompatible with the obseixed 
facts The sun, canning the whole solar svstem with it, is 
moving through space with a speed of about 10 m per second 
If It approached a comet nearlv at rest the result would be a 
relative motion of this amount which, as the comet came nearer. 
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would be constantly increased, and would result in the comet 
describing relative to the sun a maricedly hyperbolic orbit, 
deviating too widelv from a parabola to leave any doubt, even 
m the most extreme rases Moreover, a large majority of comets 
would then have their aphelia m the direction of the sun's 
motion, and therefore their perihelia in the opposite direction 
Neither of these results corresponds to the fact The conclusion 
IS that if we regard a comet as a body not belonging to the solar 
system, it is at least a body which before its approach to the 
sun had the same motion through the stellar spaces that the sun 
has As this unity of motion must have been maintained 
from the beginning, we may regard comets as belonging to the 
solar system in the sense of not being visitors from distant 
regions of space 

The acceptance of this seemingly inevitable conclusion leads 
to another that no comet yet known moves in a really hyper- 
bolic orbit, but that the limit of eccentricity must be regarded 
as I, or that of the parabola It is true that seeming evidence 
of hyperbolic eccentricity is sometimes afforded by observations 
and regarded by some astronomers as sufficient The objections 
to the reality of the hyperbolic orbit are two (i) A comet 
moving m a decidedly hyperbolic orbit must have come from 
so great a distance within a finite time, say a fev/ millions of 
years, as to have no relation to the sun, and must after its 
approach to the sun return into space, never again to visit our 
system In this case the motion of the sun through space 
renders it almost infinitely improbable tint the orbit would have 
been so nearly a p^irabola as all such orbits arc actually found 
to be (2) The apparent deviation from a very elongated 
ellipse has never been m any case greater than might have been 
the result of errors of observation on bodies of this class 

Ibis being grintcd, a luminous view of the causes which lead 
to the ohscrvul orbits of comets is readily gained by imagining 
these bodies to be formed of nebulous masses, which origin illy 
accompanied the sun m its journey through space, but at 
distances, in most cises, v^-itly greater than that of the farthest 
planet Suth a mass, when drawn towards the sun, would move 
round it in a nearly parabolic orbit, similar to the actual orbits 
of the greit majority of comets Ihe period might lie measured 
by thousands, tens of thousands, or hundreds of thousands of 
years according to the distances of the comet m the beginning , 
but instead of Indies extraneous to the system, wc should have 
bodies properl V belonging to the system and making revolutions 
around the sun 

Were it not for the effect of planetary attraction long periods 
like these would be the general rule, though not necessarily 
universal Bit at every return to pierihelion the motion of a 
comet will be to some extent either accelerated or retarded by 
the action of jup'tcr or any other planet m the neighbourhood 
of which it may pass Commonly the action will be so slight 
as to have little influence on the orbit and the time of revolution 
But should the comet chance to pass the orbit of Jupiter just 
m front of the planet, its motion would lie retarded and the 
orbit would be changed into one of sliorter period Should 
It pass behind the planet, its motion would be accelerated and 
Its period lengthened In such cases the orbit might be changed 
to a hyperbola, and then the comet would never return It 
follows that there is a tendency towards a gradual but constant 
diminution m the total numljer of comets If we call Ar the 
amount by which the eccentricity of a cometary orbit is less 
than unitv, will be an extremely minute fraction in the case 
of the original orbits If we call ±S the change which the 
eccentricity i - A? undergoes by the action of the planets during 
the passage of the comet through our system, it will leave the 
system with the eccentricity i-A^ + & The possibilities are 
even whether 8 shall be positive or negative If negative, the 
eccentricity will be diminished and the period shortened If 
positive, md greater than Ae the eccentricity 1 -Ae-i-S will 
be greater than i, and then the comet will be thrown into a 
hyperbolic orbit and become for ever a wanderer through the 
stellar spaces 

Ihe nearer a comet passes to a planet, especially to Jupiter, 


the greatest planet, the greater 6 may be If is a considerable 
negative fraction, the eccentncity will be so reduced that the 
comet will after the approach be one of short period It follows 
that, however long the period of a comet may be, there is a 
I possibility of its Incoming one of short period if it approaches 
Jupiter There have been several cases of this dunng the past 
two centuries, the most recent being that of Brooks’s comet, 
1889, V Soon after its discovery this body was found to have 
a period of only about seven years The question why it had 
not been observed at previous returns was settled after the 
orbit had been determined by computing its motion m the past 
It was thus found that m October x886 the comet had passed 
m the immediate neighbourhood of Jupiter, the action of which 
had been such as to change its orbit from one of long period 
to the short observed period A simihr case wis that of 1 exel’s 
comet, seen in 1770 Originally moving m an unknown orbit, it 
encountered the planet Jupiter, made two revolutions round the 
sun, m the second of which it was observed, then again emoun- 
tered the planet, to be thrown out of its orbit into one which did 
not admit of determination The comet was never again found 
A general conclusion which seems to follow from these con- 
ditions, and IS justified by observations, so far as the latter go, 
is that comets are not to be regarded as permanent bodies like 
the planets, but that the conglomerations of matter which 
compose them are undergo mg a process of gradual dissipation 
m space This process is especially rapid m the case of the 
fainter periodic comets It was first strikingly brought out m 
the case of Biela’s comet This object was discovered in 1772, 
was observed to be periodic after several revolutions had been 
made, and was observed with a fair degree of regulanU at 
different returns until 1852 At the previous apparition it was 
‘‘oiind to have separated into two masses, and in i8ci2 these 
masses were so widely separated that they might be considered 
Oj forming two comets Notwithstanding cartful search at 
times and places when the comet was due, no trace of it has 
since lieen seen An examination of the table of periodic comets 
given at the end of this article will show tluit the same thing is 
probably true of several other comets, especially Brorsen’s and 
lempcls, which ha\e each mide sever d revolutions since last 
observed, and have been sought for in vain 

In view of the seemingly inevitable dissipation of tomets m 
the course of ages, and of the actually observed changes of their 
orbits by the attraction of Jupiter, the question arises whether 
the orbits of all comets of short period may not liave been 
determined by the attraction of the planets, especially of Jupiter 
In this case the orbit would, for a period of several centuries, 
have continued to nearly intersect that of the planet ^^'e find, 
as a matter of fact, that several periodic comets either pass near 
Jupiter or have their aphelia m the neighbourhood of the orbit 
of Jupiter The approach, howcvei, is not sufficiently close to 
have led to the change unless in former times the proxunity of 
the orbits was much greater than it is now As the orbits of all 
the bodies of the solar system are subject to a slow secular change 
of their form and position, this may only show that it must have 
bten thousands of years since the comet became one of short 
penod The two cases of most difficulty are those of Halley’s 
and Encke’s comets The orbit of the former is so elongated and 
so indmed to the general plane of the planetary orbits that its 
secukir variation must be very slow mdeed But it does not pass 
near the orbit of any planet except Venus , and even here the 
proximity is far from being sufficient to have produced an 
appreciable change m the penod The orbit of Encke’s comet 
IS entirely within the orbit of Jupiter, and it also cannot have 
passed near enough to a planet for thousands of years lo have 
had its orbit changed by the action m question It therefore 
seems difficult to regard these two comets as other than per- 
manent members of Uie solar system 
Speacd Periodic Comets — One of the most remarkable periodic 
comets with which we are acquainted is that known to 
astronomers as Halley’s Havmg perceived that the elements 
of the comet of 1682 were nearly the same as those of two comets 
which liad respectively appeared in 1531 and 1607, Edmund 
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Halley concluded that all the three orbits belonged to the same 
comet, of which the penodic time was about 76 years After 
a rough estimate of the perturbations it must sustain from the 
attraction of the planets, he predicted its return for 1757,— a 
bold prediction at that time, but justified by the event, for the 
comet again made its appearance .as was expected, though it did 
not pass through its perihelion till the month of March 1750, 
the attraction of Jupiter and Saturn having caused, as was 
computed by Clairault previously to its return, a retardation 
of 618 days This comet had been observed in 1066, and the 
accounts which have been preserved represent it as having then 
appeared to be four times the size of Venus, and to have shone 
with a light equal to a fourth of that of the moon History is 
silent respecting it from that time till the year 1456, when it 
passed very near to the eartn its tail then extended over 60° 
of the heavens, and had the form of a sabre It returned to its 
perihelion in 1835, and was well observed m almost every 
observatory But its brightness was far from comparing with 
the glonous accounts of its former apparitions 1 hat this should 
have been due to the process of dissipation does not seem possible 
in so short a period , we must therefore consider either that the 
earlier accounts arc grtalK exaggerated, or that the brightness 
of the comet is subject to changes from some unknown cause 
Previous appearances of Halley’s comet have been calculated 
by J R Hind, and more recently by P H fowcll and A C D 
C rommelm of Greenw ic h, the latter having carried the comet back 
to 87 n r with cert unty, and to 240 b e with fair probtibilily 
It was dctcc ted by Max Wolf at Heidelberg on plates exposed on 
Sept II, ic;o9, and subsequently on a (ireenwich phtc of Sept q 
The known come t of shortest pc nod bears the name of J F 
Fncke, the astronomer who first investigated its orbit and 
show'ed its periodicity It i.'.as originally discovered in 1789, 
but Its periodicity was not recognised until 1818, after it had 
been observed at several returns This comet hxs given rise to 
a longer sene s of inv cstigations than any other, owing to Encke’s 
result that the orbit was becoming smaller, and the revolutions 
therefore accelerated, hy some unknown cuist, of which the most 
plausible was a resisting medium surrounding the sun As this 
comet IS almost the only one that pisses within the orbit of 
Mercury, it is quite possible that it alone would show the effect 
of such a medium Recent investigations of this subject hive 
been made at the Pulkov a Ohscrvitory, first b> F F von Asfen 
and later by J O Backlund who, in 1909, w.is awarded the 
Gold Medal of the Royal \stronomical Society for his researches 
m this field Dunng some revolutions there wis cvicknee of a 
slight acceleration of tht return, md dunng others there was not 
The following IS a list (compiled in 1909)0! comets which are 
well established as periodic, through liwing been observed at 


when the resemblance of the two orbits led to the conclusion of 
the identity of the bodies, the penod of which was soon made 
evident by continued observations The comets of Pons and 
Gibers are remarkable for having an almost equal penod But 
their orbits are otherwise totally different, so that there docs not 
seem to be any connexion l>etwcen them Brorsen’s comet set ms 
also to be completely dissip ited, not having been seen since 1879 
1 here are also a number of cases in w hich a comet has been 
observed through one appantion, and found to be apparently 
penodic, but which was not seen to return at the end of its 
supposed period In some of these cases it seems likely that the 
comet passed near the planet Jupiter and thus had its orbit 
entirely changed It is possible that m other cases the apparent 
periodicity is due to the unavoidable errors of observation to 
which, owing to their diffused outline, the nuclei of comets are 
liable (S N ) 

COMET*SEEKER, a small telescope {qv ) adapted especially 
to searching for comets commonlv of short focal length and 
large aperture, in order to secure the greatest brilliancy of light 
COMILLA, or Kumilla, a town of British India, hcadtjuarters 
of Tippera district in Eastern Bengal and Assam, situated on the 
river Gumti, with a station on the Assam-Bengal railway , 96 m 
from the coast terminus at Chittagong Pup (1901) 19,169 
The town has many large tanks and an English thurrh built 
in 1875 

COMINES, or CoMMiNFS (Idem Komen), i town of western 
Flanders, 13m N N VV of Lillc by rail It is div ided by the 
river Lys, leaving one part on french (department of Nord), the 
other on Jielgian territory (province of West f landers) Pop of 
the French town 63^9 (1906) , of the Belgian town, 6453 (1904) 
1 he former has a belfry of the 14th century , restored m the 17th 
and 19th centuries, and remains of a chateau Comines carries 
on the spinning of flax, wool and cotton 

COMITIA, the name applu d alw ly s in technical and generally 
in popular phrisedogy, to the most formal tvpes of gathering 
of the sovereign people in ancient Rome It is the plural of 
cotmitum, the old “ meet ing-pl ace (Lit cun,, together, ire to go) 
cm the noith-wcst of the f onim Ihe Rom ins had three words 
for describing gatherings of the people These were connhum 
comiUa and conito Of these cottciltum had the most general 
significance It could be applied to my kind of meeting md is 
often used to describe assemblies in foreign states It was 
therefore, a word that might be employed to denote an organized 
gathering of a portion of the Roman people such as the plehs 
and m this sense is contrasted with cvmitia, whieh when used 
1 stnctly should signifv an assembly of the wffole jieoplc Thus 
I the Roman draughtsman who wishes to express the idei 
I “magistrates of my kind as president of assemblies” writes 
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“Mogistritus (]ueiquomque comitia con 
cihumve habebit ’ {Lex Latina tabulae 
BanUnae, 1 5), and form ilisrn ree juired that 
a m.igistTate w ho summoned onl\ a portion 
of the people to meet him should, m his 
summons, use the word com ilium I his 
view IS expressed by Laehus Felix, a 
lawyer probably of the age of Hidrim, 
when he writes “Is qin non unuersum 
populum, sed partem aliquam adcssc jubet, 
non comitu, sed concilium cdieere elebet 
(Gellius, tSoctei Attuae xv 27) But 
popular phriseologv did not conform to 
this c.vnon, and comitia which gained m 
curient Latin the sense of “ elections w is 
sometimes used of tlie assemblies of the 
plebs (see the inslmces in Botsford, dis- 
tinetion between Comitia .and Concilium, 
p 23) 1 he distinction be tween and 

con t to was more clearK marked Both were 


one or more returns In addition to what has already been said formal assemblies convened by a migistrate , but while, m the 
of several comets m this list the following remarks may be made case of the comtUa, the migistrate s purpose was to ask a question 
Tuttle’s comet was first seen by P F A M6cham m 1790, but of the people and to elicit their binding response, his object in 
was not recognized as periodic until found by Tuttle in i8i;8, summoning a iriw/io was merely to bring the people together either 
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for their instruction or for a declaration of his will as expressed in 
an edict (“ contionem habere est verba facere ad populum sine 
ulla rogatione,” Cell op at xui 6) The word comitia merely 
means “ meetings ” 

The earliest comiita was one organized on the basis of parishes 
(curiae) and known in later times as the comitia cunata The 
curia voted as a single unit and thus furmshed the type for tliat 
system of group-voting which runs through all the later organiza- 
tion of the popular assemblies This comitia must originally 
have been composed exclusively of patricians (qv) , but there is 
reason to believe that, at an early period of the Republic, it had, 
m imitation of the centunate organization, come to include 
plebeians (see Curia) The organization which gave rise to the 
comiita centunata was the result of the earliest steps m the political 
emancipation of the plebs Three stages m this process may be 
conjectured In the first place the plebeians gained full rights of 
ownership and transfer, and could thus become freeholders of the 
land which they occupied and of the appurtenances of this land 
(res manctpi) This legal capacity rendered them liable to military 
service as heavy-armed fighting men, and as such they were 
enrolled in the militiry units called centuriae When the 
enrolment was completed the whole host (exerettus) was the best 
organized and most representative gathering that Rome could 
show It therefore either usurped, or became gradually 
invested with voting powers, and gained a range of power which 
for two centuries (^08 287 b c ) m\de it the dominmt assembly 
m the state But its aristocratic organization, based is this was 
on property qualifications which gave the greatest voting power 
to the nchest men, prevented it fiom being a fitting channel for 
the expression of plebeian claims Hence the plebs adopted a 
new political organization of their own The tribunate cilled 
into existence a purely plebeian assembly, firstly, for the election of 
plebeian mtgistrates, secondly for junsdif'tion in cases where 
these raigistrates had been injured thirdly, for presenting 
petitions on behalf of the plebs through the consuls to the 
comitia centunata This nght of petitioning developed into a 
power of legislation The stages of the process (marked by the 
Valerio-Horatian laws of 449 u c , the Pubhhan law of 339 b c , 
and the Hortensian hw of 287 b c ) are unknown , but it is 
probable that the two first of the laws progressively weakened the 
discretionary power of senate and consuls in admitting such 
petitions , and that the Hortensian law fully recognized the 
right of resolutions of the plebs (plebtscUa) to bind the whole 
community The plcbiun assembly, which had perhrps 
ongmally met by curiae^ was organized on the basis ot the tern- 
ton rl tribes m 471 b c Tins change suggested a renewed 
oiganization of the whole people for comitial purposes The 
comtUa tributa popult was the result This assembly seems to 
hive been already in existence at the epoch of the Iwelve Tables 
m 451 B c , Its electoral activity is perhaps attested in 447 B c , 
and it appears as a legislative body in 357 b c 

In spite of the formal differences of these four assemblies and 
the real distinction springing from the fict that patricians were 
not membeis of the plebeian bodies, the view which is appropriate 
to the developed Rom m constitution is that the people expressed 
Its will cq\i illy through all, although the mode of expression varied 
with the channel This will was in theory unlimited It was re- 
stneted only by the conservatism of the Roman, by the condition 
that the initiative must always be taken by a magistrate, by the 
de facto authority of the senate, and by the magisterial veto which 
the senate often had at its command (see Senate) There were no 
limitations on the legislative powers of the comitia except such as 
they chose to respect or which they themselves created and might 
repeal They never dunng the Republican penod lost the nght 
of cnminal junsdiction. in spite of the fact that so many spheres 
of this junsdiction had been assigned in perpetuity to standing 
commissions (quaesliones perpeiuae) This power of judging 
exercised by the assemblies had m the main developed from the 
use of the nght of appeal (provocaho) against the judgments of 
the magistrates But it is probable that, in the developed 
procedure, where it was known that the judgment pronounced 
might legally give nse to the appeal, the magistrate pronounced 


no sentence, but brought the case at once before the people The 
case was then heard m four separate conliones After these 
hearings the comitia gave its verdict Finally, the people elected 
to every magistracy with the exception of the occasional offices 
of Dictator and Interrex The distribution of these functions 
amongst the various comitia, and the differences in their orgamza- 
tion, were as follows — 

The comitia cunata had in the later Republic become a merely 
formal assembly Its main function was that of passing the lex 
cunata which was necessary for the ratification both of the 
tmpertum of the higher magistracies of the people, and of the 
potestas of those of lower rank This assembly also met, under 
the name of the comitia calata and under the presidency ef the 
pontifex maximus, for certain religious acts These were the 
inauguration of the rex sacrorum and the flamens, and that 
ibjuration of hci'editary worship (deieslatio sacrorum) which was 
mide by a man who passed from his clan (gens) either by an act of 
adrogation (see Roman Law and Adoption) or by transition 
from the patrician to the plebeian order For the purpose of 
passing the lex cunata, and probably for its other purposes as well, 
this comitia was in Cicero’s day represented by but thirty lictors 
(Cic de Lege Agrana, 11 12, 31) 

The comitia centunata could be summoned and presided over 
only by the magistrates with impenum The consuls were its 
usual presidents for elections and for legislation, but the praetors 
summoned it for purposes of jurisdiction It elected the magis- 
trates with tmpertum and the censors, and alone had the power 
of declaring war According to the principle laid down in the 
Iwelve Tables (Cicero, Le^ibus, 111 4 ii) capital cases were 
reserved for this assembly It wis not frequently employed as 
a legislative body after the two assemblies of the tribes, which 
were easier to summon and organize, had been recognized as 
possessing sovereign rights The internal structure of the 
comitia centunata underwent a great change during the Rcpublii 
— a. change winch has been conjecturally attnbuted to the 
censorship of Flaminius in 220 b c (Mommsen, Staahrecht, 111 
p 270) In the early scheme, at a time when a pecuniary 
valuation had replaced land and its appurtenances (res manctpi) 
IS the basis of qualification, five divisions (classes) were recog- 
nized whose property was <issesscd respectively at 100,000, 
75,000, 50,000, 25,000 and 11,000 (or 12,500) asses The first 
class contained 80 centuries , the second, third and fourth 
20 each , the fifth 30 Added to these were the 18 centuries 
of knights (see Lquites) The combined vote of the first class 
and the knights was thus represented by 98 centuries , that 
of the whole of the other classes (including 4 or 5 centuries of 
professional corporations connected with the army, such as the 
fabn and i century of prohtarii, i e of all persons below the 
minimum census) was represented by 95 or 96 centuries Thus 
the upper classes in the community possessed more th in half 
the votes in the assembly The newer scheme aimed at a greater 
equality of voting power , but it has been differently interpreted 
The interpretation most usually accepted, which was first 
suggested by Pantagathus, a 17th-century scholar, is based on 
the view that the five ila\ses were distributed over the tribes in 
such a manner that there were 2 centuries of each class in a 
single tribe As the number of the tnbes was 35, the total 
number of centuries would be 350 To these we must add iS 
centuries of knights, 4 of fabrt, iVc , and i of proletarii Here 
the first class and the knights command but 88 votes out of a 
total of 373 Mommsen’s interpretation (btaatsrecht, 111 p 275) 
was different He allowed the 70 votes for the 70 centuries of 
the first class, but thought that the 280 centuries of the other 
classes were so combined as to form only 100 votes The total 
votes in the comitia would thus be 70 + 100 + 5 (fabn, &c ) + 18 
(knights), i e 193, as in the earlier arrangement In 88 b c a 
return was made to the original and more aristocratic system 
by a law passed by the consuls Sulla and Pompeius At least 
this seems to be the meaning of Appian (Bellum Civile, 1 59) 
when he says la-ijyovvTo ra? ^^ctpoTovias fiX) Kara ^vXut dAAa 
Kara Aoxov? yiyi’ta-dai Rut this change was not permanent 
as the more liberal system prevails in the Ciceronian period 
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The comitia tnbuta was in the later Republic the usual organ 
for laws passed by the whole people Its presidents were the 
magistrates of the people, usually the consuls and praetors, 
and, for purposes of jurisdiction, the curule aediles It electerl 
these aediles and other lower magistrates of the people Its 
jurisdiction was limited to monetary penalties 

The concilium plebts, although voting, like this last assembl) , 
by tribes, could be summoned and presided over only by plebeian 
magistrates, and never included the patricians Its utterances 
(plebtscita) had the full force of law , it elected the tribunes of 
the plebs and the plebeian aediles, and it pronounced judgment 
on the penalties which they proposed 1 he right of this asst mbly 
to exercise capital jurisdiction was questioned , but it possessed 
the undisputed right of pronouncing outlawry {aquae et ignis 
tnlerdtcHo) against any one alread> in exile (Livy xxv 4, and 
xxvi 3) 

When the tenure of the religious colleges — formerly filled up 
by co-optation — was submitted to popular election, a change 
effected by a lex Domttta of 104 b c , a new type of comitia was 
devised for this purpose The electoral body was composed of 
17 tribes selected by lot from the whole body of 3*5 

There was a body of rules governing the comtha which were 
concerned with the time and place of meeting, the forms of 
promulgation and the methods of voting Valid meetings might 
lie held on any of the 194 “ comitial ” days of the year whu h 
were not market 01 festal days (nundtnae, fenae) The comtha 
cunata and the two assemblies of the tribes met within the walls, 
the former usually in the Comitium, the latter in the Forum or 
on the Area Capitolii , but the elections at these assemblies wen 
in the later Repubbe held in the Campus Martius outside the 
walls The comitia centunaia was by law compelled to meet 
outside the city and its gathering place was usually the Campus 
Promulgation was required for the space of 3 nundtnae {i e 24 
da> s) before a matter was submitted to the people The voting 
w rs preceded by a coriHo at which a limited debate was permitted 
by the magistrate In the assemblies of the curiae and the tribes 
the voting of the groups took place simultaneous!) , in that of 
the centunes m a fixed order In elections as well as in legislatn c 
acts an absolute majority was recjuircd, and hence the candidate 
who g lined a mere relative majoiity was not returned 

The comitia survived the Republic The last known act of 
comitial legislation belongs to the reign of Nerva (a d 96-98) 
After the essential elements in the election of m^istrates had 
passed to the senate in a d 14, the formal announcement of the 
successful candidates {renunitatw) still continued to be mxdc 
to the popular assemblies Larly in the 3rd century Dio Cassius 
still saw the comitia centuriata meeting with all its old solemnities 
(Dio Cassius Iviii 20) 

Bmi locRAPHY — Momin-stn Rumisihes btaatsrecht m p 300 foil 
(^rd (,cl Lop/ig 1887) and Romische Forschuneien Bd 1 (Berlin 
1879) , Soltau Entstehung und Zusammensetziing det cdtromischcn 
Vulksversammlungen and Die GUltigkeit der Plebiscite (Berlin 1884) 
Iluschkc Die Verfassting des hontgs Servius rullius als Grundla^e 
ZH euier romischen Verfassungsgesc/iichte (Heidelberg 1S38) , Bor 
gtaud Lc Plebiscite dans I antiquiE Grhe et Rome (Gene\a 1838) 
Greeiudge, Roman Public Life, p 65 foil , 102, 238 loll and \pp 1 
(1901), G W Ptaihiovdl, Roman Assemblies (A H J G) 

COMITY (from the Lat comitas, courtesy, from conns, friendl) , 
courteous), friendly or courteous behaviour , a term particularly 
used in international law, m the phrase “ comity of nations, ’ 
for the courtesy of nations towards each other This has been 
held by some authorities to be the basis for the recognition by 
courts of law of the judgments and rules of law of foreign tribunals 
(see International Law, Private) “ Comity of nations ” 
IS sometimes wrongly used, from a confusion with the Latin 
comes, a companion, for the whole bod) or company of nations 
practising such international courtesy 

COMMA (Gr KOfxfut, a thing stamped or cut off, from koVtcu , 
to strike), originally, in Greek rhetoric, a short clause, something 
less than the “ colon ” , hence a mark (,), m punctuation, to 
show the smallest break in the construction of a sentence The 
mark is also used to separate numerals, mathematical symbols 
and the like Inverted commas, or “ quotation-marks,” i e 


pairs of commas, the first inverted, and the last upright, are 
placed at the beginning and end of a sentence or word quoted, 
or of a word used in a technical or conventional sense , single 
commas are similarly used for quotations within quotations 
Ihe word is also applied to comma-shaped objects, such as the 
“ comma-bacillus,” the ciusal agent in cholera 

COMMANDEER (from the South Afriein Dutch hommanderen, 
to command), properlv, to compel the performance of military 
duty m the field, especially of the military service of the Boer 
republics (see Commando) , also to sei/e property for military 
purposes , hence used of any peremptory seizure for other than 
military purposes. 

COMMANDER, in the British navy, the title of the second 
grade of captains He commands a small v essel, or is second in 
command of a large one A staff commander is entrusted with 
the navigation of a large ship, and ranks above a navigating 
lieutenant Since 183S the offii er next in rank to a captain in tlu 
U S navy has been called commander 

COMMANDERY (through the Fr commanderie, from med 
Lat commendaria, a trust or charge), a division of the landed 
property in Europe of the Knights Hospitallers (see Sr John or 
Jerusalem) The property of the order was divided into 
“ priorates,” subdivided into “ bailiwicks,” which in turn wen 
divided into “ commandencs ” , these were pi iced m charge of 
a “ commend ator” or commander Ihe word is also applied to 
the emoluments granted to i commander ol a militai-y order of 
knights 

COMMANDO, a Portuguese word me<ining ‘‘(uinmand, 
adopted by the Boers in bouth Africa through wliom it h is conn 
into English use, for military and semi-military expeditions 
against the natives More particularly a ” commando was the 
administrative and tac tieal unit of the forces of the former Boer 
republics, “commandeered ’ under the layv of the constitutions 
which made military service obligatory on all males between the 
ages of sixteen and sixty 1 aeh “ commando ” w is formed from 
the burghers of milit uy age of an electoral district 

COMMEMORATION, a general term for celebriting some past 
event It is also the name for the annual act or Fncaana, the 
ceremonial closing of the academic year at Oxford Lmvcrsity 
It consists of a Latin oration in commemoration of benefactors 
and founders , of the recitation of prue compositions in prose and 
verse, and the conferring of honorary degrees upon English or 
foreign celebrities The ceremony , which is usually on the third 
Wednesday after Trinity Sunday, is held in the bhcldonivn 
Theatre, m Broad St , Oxford ‘ Commtnremert ’ is the ttrm 
for the equivalent ceremony at (. tmbndge, and this is also used 
in the case of American universities 

COMMENDATION (from the Lat comnundare, to entrust to 
the charge of, or to procure a favour for) approval, espccialh 
when expressed to one person on behalf of another, a recommend i- 
tion Ihc word is used in a liturgu al sense for in offii e t onunend- 
mg the souls of the dying and dead to the mercies of God In 
feudal law the term is applied to the practice of a freeman 
placing himself under the protection of a lord (see Feld \i ism) 
and m eeclesiastieal law to the granting of benefices in coin- 
mendam A benefice was held in commendam when grinted 
either temporarily until a v acancy was filled up, or to a lay m in, 
or, in case of a monastery 01 abbey , to a secular cleric to enjoy the 
revenues and privileges for life (see Abbot), or to a bishop to hold 
together with his see An act of 1836 prolubited the holding of 
benefices in commendam m England 

COMMENTARII (Lat = Gr iro/vioy/xara), notes to assist the 
memory, memoranda 1 his ongin il idea of the word gav e rise to 
a variety of meanings notes and abstracts of speeches for the 
assistance of oiators , family memonals, the ongin of many of 
the legends introduced into early Roman history from a desire to 
glonfy a particular family , diaries of events occurring in their ow n 
circle kept by pnvate individuals, — the dav-book, drawn up for 
Tnmalchio in Petronius (Satyncon, 53) bv his actuarius (a slave 
to whom the duty was specially assigned) is quoted as an example , 
memoirs of events in which they had taken part drawn up b\ 
public men, — such were the “ Commentaries ” of Caesar on the 
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Gallic and Gvii wars, and of Cicero on his consulship Different 
departments of the impcnal aammistration and certain high 
functionaries kept records, which were under the charge of an 
officiai known as a commeniants (cf a secretts, ab eptsttdts) 
Municipal authorities also kept a register of their official acts 

Ihe Commentarii Pnncipis were the register of the official acts 
of the emperor They contained the decisions, favourable or 
unfavourable, m regard to certain citizens , accusations brought 
before him or ordered by him , hsts of persons in receipt of 
special privileges These must be distinguished from the 
commentani dturm, a daily court-journal At a later period 
records called ephimer^de’: vierc kept by order of the emperor, 
these were much used by the Senptores Ilistoriae Augustae (see 
AuttUSTAN History) The Commentant Senatus, only once 
mentioned (lacitus, Annah, xv 74) are probably identical with 
the Acta Sfnaius {qv) There were also Commentani of the 
pnestly colleges (a) Ponttficum, collections of their decrees and 
responses for future reference, to be distinguished from their 
iunalcSf which were historical records, and fiom their Acta, 
minutes of their meetings , (b) Augurutn, similar collections of 
augural decrees and responses , (c) Decemvirarum , (d) FreUrum 
Arvalium Like the priests, the migistrates also had sirmlar 
notes, partly written by themselves, and partly records of which 
they formed the subject But prictically nothing is known of 
these Com^nentarii Magtstrafnum Mention should also be made 
of the Commentarn Regum, containing decrees concerning the 
functions ind privih ges of the kings, and forming a record of the 
acts of the king in his c^ipacity of priest They were drawn up in 
historical times like the so-called leges regtae (jus Paptrtanum), 
supposed to contain the decrees and decisions of the Roman 
kings 

Sol the exhaustive article by A von Prcmerstcin in Pauly- 
Wissowfi Realenc^ clopadte (igoi) , Tevtfol-Schvf&hc, Hist of Human 
Lti (Eng tmns ) pp 72 77-79, ind the concise account by H Th6- 
denat m Dirembcrg and Saglio, DiUionna'te des anliqmtis 

COMMENTRY, a town of central France, m the department of 
Alher, 42 m S W of Moulms by the Orleans railway Pop 
(1906) 7581 Commentry gives its name to a coalfield over 
5000 acres m extent, and lus 1 nportant foundries and forges 

COMMERCE (Lat conirntniunif from cum, together, and 
nierx, merchandise), in its general acceptation, the international 
traffic in goods, or wnat constitutes the foreign trade of all 
countnos as distinct from their domestic trade 

In tracing the history of such dealings we may go back to the 
early records found in the H< brew Scripture^ Such a transai - 
tion as that of Abraham, for example, weighing down “ four 
hundred shekels of silver, current with the merchant,'' for the field 
of Ephron, is suggestive of a group of facts and ideas indicating 
an advanced condition of commercial intercourse, —property m 
land, sale of 1 vnd, arts of mining and purifying metals, the use of 
silver of recognized purity as a common medium of exchange, and 
merchandise an established profession, or division of labour 
That other passage in winch wc read of Joseph being sold by his 
brethren for twenty pieces of silver to ‘^a company of Ishmaclites, 
coming from GTcad, with their camels bearing spicery and balm 
and myrrh to Fgypt,” extends our vision still farther, and shows 
us the populous and fertile Lgvpt in commercial relationship with 1 
Lhaldaea, and Arabians, foieign to both, as intermediaries m 
their triflic, generations before the Hebrcvv commonwt ilth was 
founded 

The first foreign merchants of whom we read, carrying goods 
and bags of silver from one distant region to another, were the 
southern Arabs, reputed descendants of Ishmael and F ui The 
first notable n ivigators and m intime earners of goods were the 
Phoeniciins In the commerce of the arvte-Chnstian ages the 
Jews do not appear to have performed any conspicuous part 
Both the agricultural and the theocratic constitution of their 
society were unfavourable to a vigorous prosecution of foreign 
trade In such traffic as they had with other nations they were 
served on their eastern borders by Arabian merchants, and on 
the west and south by the Phoenician shippers The abundance 
of gold, silver and other precious commodities gathered from 
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distant parts, of which we read in the days of greatest Hebrew 
prosperity, has more the character of spoils of war and tributes of 
dependent states than the conquest by free exchange of their 
domestic produce and manufacture It was not until the Jews 
were scattered by foreign invasions, and finally cast into the 
world by the destruction of Jerusalem, that they began to 
develop those commercial qualities for which they have since 
been famous 

There are three conditions as essential to extensive inter- 
national traffic as diversity of nitural resources, division of 
labour, accumulation of stock, or any other p imal primary 
element — (i) means of transpoit, (2) freedom of labour coadiuoaa 
and exchange, ind (3) sceurity , and in all these o' com 
conditions the ancient world was signally deficient 

Ihe great rivers, which became the first seats of population 
and empire, must have been of mueh utility as channels of 
transport, and hence the course of human power of whuh tliey 
are the geographical delineation, ami probably the idolatry with 
which they were sometimes honoured. h<or were the ancient 
rulers insensible of the imjjoitancc of opemng roads through their 
dominions, and establishing post and lines of commumcatior, 
which, though prim inly for offitial and military purposes, must 
have l>een useful to traffickers ind to the general population 
But ihe free navigable area of great nvers is limited, and when 
diversion of traffic had to be made to roads and tracks througli 
deserts, there remained the slow and eostly carnage of beasts 
of burden, bv which onlv articles of small bulk and the rirest 
value could lie conveyed with any iiope of profit Corn, though 
of the first necessity, could only be thus transported in famines, 
when beyond price to those who were in want, and under tins 
extreme pressure could only be drawn from within a narrow 
sphere, and m quantity sufficient to the sustenance of but a small 
number of people The routes of ancient commerce were thus 
interrupted and cut asunder by barriers of transport, and the 
farther they were extended bei^ame the more impassable to any 
considerable quantity or weight of commodities As long as 
navigation was confined to rivers and the shores of inland gulfs 
and seas, the oiems were a terra tmognita, contributing nothing 
to the facility or security of transport from one part of the world 
to another, and leaving even one populous part of Asia as 
unapproachable from another as if they had been m different 
hemispheres The various routes of trade from Furopc and 
north-western Asia to India, which have been often refernd to, 
are to be regarded more as spiiulatiors of future divclopment 
than <is realities of ancient history It is not improbable that 
the ancient traffic of the Red Sea may have been extended along 
the shores of the Aribian Sea to some parts of Hindustan, but 
tint vessels braved the Indian Ocean and passed round Cape 
Comorin into the Bay of Bcngd, 2000 or even 1000 yeirs before 
manners hid leirncd to doubli the Cape of Good Hope, is 
scarcely to be believed ihe route by the Euxme ond the 
Caspian Sea has probably ne’^er in any age reached India That 
by the Euphrites and the Persian CjuII is shorter, and was 
besides the more likely from passing through tiacts of country 
which m the most remote times were scats of great population 
There may have been minv merchants who trnded on all these 
various routes, but that commodities were passed m bulk over 
great distances is inconceivable It may be doubted whether in 
the ante-Christian ages there was any heavy transport over even 
500 m , save for warlike or other purposes, winch engaged the 
public resources of imperial shites, and m which the idea of 
commerce, as now understood, is m a great measure lost 

The advantage which absolute power gave to ancient nations 
in their warlike enterprises, and in the execution of public works 
of more or less utility, or of mere ostentation and monumental 
magnificence, was dc irly purchased by the sacrifice of individual 
freedom, the right to libour, produce and exchange under the 
steady operation of natural economic principles, which more than 
any other cause vitalizes the individual and Social energies, and 
multiplies the commercial resource of commumties Commerce 
in all periods and countries has obtained a certain freedom and 
hospitality from the fact that the foreign merchant has something 
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desirable to offer , but the action of trading is reciprocal, and 
requires multitudes of producers md merchants, as free agents, 
on both sides, searching out bv patient experiment wants more 
advantageously supplied by exchange than by direct produi tion, 
liefore it can attain either permanence or magnitude, or can 
become a vital element of national life The ancient polities 
offered miu h rt distance to this development, and in their absolute 
power over the liberty, industry and properly of the masses of 
their subjects riised barriers to the extension of commerce 
scarcely less formidable than the Wvint of means of communica- 
tion Itself The conditions of security under which foreign trade 
can alone flourish eijually excctded the resources of ancient 
civilization Such roads as exist must be protected from robliers, 
the rivers and seas from pirates , goods must have safe passage 
and safe storage, must be held m a manner sacred in the territories 
through which they pass, be insured against accidents, be 
respected even in the madness of hostilities , the laws of nations 
must give a guarantee on which traders can proceed in their 
operations with reasonable confidence , and the governments, 
while protecting the commerce of their subjects with foreigners 
IS if It were their own enterpnse, must in their fiscal policy, and 
in all their acts, be endued with the highest spirit of commercial 
honour Every great breacli of this security stops the continuous 
circulation, which is the life of traffic and of the industries to 
which It ministers But in the ancient records we see commerce 
exposed to great risks, subject to constant pilage, hunted down 
m peace and utterly extinguished in war Hence it became 
nec( ssary that foreign trade should itself he in armed force m the 
world , and though the states of punlv commcrcnil origin soon 
fell into the same arts ind wiles as the powers to which they were 
opposed, yet their historv exhibits cleaily enough the necessity 
out of which they arose Once organized, it was inevitable that 
they should meet intrigue with intrigue, and foice with force 
Ihe political empires, while but imperfectly developing industry 
and traffic within their own territories, had little sympathy with 
any means of prosperi tv from without 1 heir sole policy was cither 
to absorb under their own spirit and conditions of rule, or to 
destroy, whatever wis rich or grcit beyond their borders 
Notning IS more marked in the past history of the world than 
this struggle of commerce to establish conditions of security and 
means of oommunuation with distant parts When almost 
driven from the land, it often found both on the set , and often, 
when Its success had become bnlhtnt tnd renowned, it perishid I 
under the ass uilt of stronger powers, only to rise again in new | 
centres and to find new channels of intercourse 

While Rome was giving laws and order to the hilf-civilized 
tubes of Italy, Carthage, operating on a different bise, and bv 
other methods, was oncning trade with less accessible 
ar age p strength of Rome was m her 

legions, that of Carthage in her ships , and her ships could cover 
ground where the legions verc powerless Her manners had 
passed the mythic il straits into the Atlantic, and estabhslicd the 
port of Cadiz Within the Mediterranean itself they founded 
Carthagena and Berieloni on the same Iberian penmsula, and 
ahead of the Roman legions had depots and traders on the shoies 
of Gaul After the destiuction of fvre, Cartilage became the 
greatest power in the Mediten mean, and inhe riled the tride of 
her Phoenician ancestors with Egypt, Greece and Asia Minor, 
as well as her own settlements m Sicily and on the European 
coiists An antagonism between the great naval and the great 
military power, whose interests crossed each othe r at so many 
points, was sure to occur , and in the three Punic wars C-arthage 
measured her strength with that of Rome both on sea and on land 
wuth no unequal sue cess But a commcrci il state impelled into 
a series of great wars has departed from its own proper base , and 
m the year 146 b c Carthage was so totally destroyed by the 
Romans that of the grevt city, more than 20 m in 
comiuesta Circumference, and containing at eme penod near a 
million of inhabitants, only a few thousands were found 
within Its ruined walls In the same year Connth, one of the 
greatest of the Greek capitals and seaports, was captured, 
plundered of vast wealth and given to the flames by a Roman 


consul Athens and her magnificent Rirbour of the Piraeus (ell 
into the same hands 60 years liter It may be presumed thil 
trade went on under the Roman conquests in some degree as 
before, but these were grave eve nts to occur within a brief perioel, 
and the spirit of the seat of tradi in every case having been 
broken, and its means and resoun es more or less plundcn d nd 
dissipated -m some cases, as in that of Carthage, irreparibh - 
the most necessary commerce could on'y proceed with feeble and 
languid interest under the military, consul ir and proconsular 
licence of Rome at that penod Tyre, the greit sciport of 
Palestine, having been destroyed by Alexander the 
Gre it , Palmyra, the gre it ml ind centre of Svrian trade, ^ ’’ 

was visited with a still more complete annihilation by the Roman 
Emperor Aur< liin within little more than hilf a century after the 
capture and spoil ition of Athens I he walls were razed to their 
foundations, the population— mi n, women, (hildnn and the 
rustics round the ( ity — wen all either massacred or dispersed , 
and the queen /cnobia was tamed aijitivc to Rome Pilmjra 
had for ccntuncs, as a centre of commcrci il mtci course and 
transit, been of great service to her neighlxiurs, east and west 
In the wars of the Romans and Parthians sfie was rr spected In 
both as an asvlum of common interests which it would have been 
simple barbaiitv' to invade or injure , and whtri the Parlhians 
were subdued, ind Palmyra became a Romm annexe, she 
continued to flourish as before Her relations with Rome were 
more than friendly , they became enthusi istie and he roic , and 
her citizens having inflicted signal clustisement on the king of 
Persia for the imprisonment of tht emperor Valerian, the adrniri- 
tion of this conduct at Rome was so great that their spirited 
leader Odaenathus, the hush ind of Zcnobia, wis proclaimed 
Augustus, and became co-emperor with (.allicnus It is obvious 
that the destruction of Palmyra must not onlv have doomed 
Palestine, alread^ bereft of her seaports, to greater pnvertv md 
eoinmirciil isolation than had been known in long preceding 
ages, but have also rendered it more difficult to Rome herself lo 
hold or turn to mv profitable account her conquests m Asia , and 
being an example of the policy of Rome to the se its of tr loc ov cr 
nearly the whole ancient world, it may be said to sontiin in 
griphic characters a presage of what came to be the actual 
event — the collapse and fall of the Roman empire itself 

Ihe rcpeited invasions of Italv by the Goths md Huns gave 
rise to a seat of trade m the Adriatic, which was to sust im during 
more than a thousand ye*rs a history of unusuil vm/ci 
sjaltndour The V< neti cultivated fertile lands on the ‘ 

Po, ind built several towns of which Padua w is the chief Fhev 
appear from the eirhest note of them m historv to have been 
both an agricultural and trading jHople and tiu v offered a neh 
picy to the barbanan hordes when these broke through cverv 
banicr into the plains of Italy Ihirtv >c irs before Attila razed 
the neighbouring citv of Vijuilei i, the eonsuls and senate of 
Padua, oppressed and terrified bv the prior rivigts of iru 
passed a decree for erecting Ri Uto, the Inrgest of the numerous 
islets at the mouth of the Po, into i ehief town md pui t not mure 
IS a convenience to the islanders than as a sccuntv teir thcmsclv cs 
md their goods But every fresh incursion, everv new act of 
spoil ilion by the dreaded enemies, mi rt ased the Inght of tlu ru h 
and the industrious to the islands, and thus griduallv nose the 
second Venice, whose glorv was so grt atlv to exceed that of the 
first Approachable from the mainland only bv boats, through 
river passes easily defended bv practised sailors against barb in ’ ns 
who had never plied an oar, the Venetian refugtes could look in 
peace on the desolation which swept over Itilv their wire 
houses, their markets, their treasures were sife from ji’uiidtr 
and stretching their hands over the sea thev found m it fish and 
salt, and in the rich possessions of trade and tenitorv which it 
opened to them more than compensation for the fat lands and 
inland towns which had long been their home The Venetians 
traded with Constantinople, (ireece, Svria and Fgvpt Ihev 
became lords of the More a, and of Candui, Cv prus and other 
islands of the Levant The trade of \ enice with Indi i, though 
spoken of, was probably never great But the crusades of the 
lath and 13th centuries against the Saracens m Palestine 
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extended her repute more widely east and west, and increased 
both her naval and her commercial resources It is enough, 
indeed, to account for the grandeur of Venice that in course of 
centuries, from the security of her position, the growth and 
energy of her population, and the regularity of her go\ ernment at 
a period when these sources of prosperity were rare, she became 
the great emporium of the Mediterranean— all that Carthage, 
Corinth and Athens had been in a former age on a scene the most 
remarkable m the world for its fertility and facilities of traffic,— 
and that as Italy and other parts of the Western empire became 
again more settled her commerce found always a wider range 
The bridge built from the largest of the islands to the opposite 
bank became the “ Rialto,” or famous exchange of Venice, whose 
transactions reached farther, and assumed a more consolidated 
form, than had been known before There it was where the first 
public bank was organized , that bills of exchange were first 
negotiated, and funded debt became transferable , that finance 
became a science and book-keeping an ai t Nor must the effect 
of the example of Venice on other cities of Italy be left out of 
account Genoa, following her steps, rose into great prospentv 
and power at the foot of the Maritime Alps, and became her rival, 
and finally her cnemv Naples, (jacta, Florence, many other 
towns of Italy, and Rome herself, long after her fall, were 
encouraged to struggle for the preservation of their municipal 
freedom, and to foster trade, arts and navigation, by the brilliant 
success set before them on the Adriatic , but Venice, from the 
eai ly start she had made, and her command of the sea, had the 
commercial pre-eminence 

i he state of things which arose on the collapse of the Roman 
empire presents two concurrent facts, dcv^ply affecting the course 
Th midai the ancient scats of industrvand civiliza- 

sgtr ^^tion were undergoing constant deca>, while (2) the 
energetic r ices of Europe were rising into more civilized 
forms and itumifold vigour and copiousness of life The fall of the 
Lastern division of the empire prolonged the effect of the fall of 
the Western empire , and the adtance of the Saracens over Asia 
Minor, Syria, Greece, Egypt, over ( vprus ind other possessions of 
\ enice in the Mediterranean, over the richest provincts of Spun, 
and finally across the Hellespont into the Danubian provinces of 
Europe, was a new irruption of b irhtnans from another point of 
the compass, and revived the calamities and disorders inflicted by 
the successive invasions of Goths, Huns and other Northern 
tribes For more than ten centuries the naked power of the sword 
was vivid and ti rrilile as flashes of lightning over all the seats 
of commerce, whether of ancient or more modern origin The 
feudal system of F urope, in organizing the opt n country under 
military leaders and defenders subordinated m possession and 
service under a legal s>stem to each other and to the sovereign 
power, must have Ixtn well adapted to the necessity of the times 
in which It spread so rapidly , but it would be impossible to say 
thit the feudal system was favouiablc to trade, or the extension 
of trade 1 he commercial spirit in the feudal, as in preceding 
ages, had to find for itself places of securitv, and it could only 
find them in towns, armed with powers of self-regulation and 
defence, and prepvrcd, like the feudal barons themselves, to 
resist violence from whatever quarter it might come Rome, in 
her best days, had founded the municipal system and when this 
system was more than ever necessary as the bulwark of arts 
and manufactures, its extension became an essential element 
of the whole European civilization lowns formed themselves 
into leagues for mutual protection, and out of leagues not 
infrequently arose commercial republics The Hanseatic League, 
founded as early as 1241, gave the first note of an increasing 
traffic between countries on the Baltic and in northern Germany, 
which a century or two before were sunk in isolated barbarism 
Fiom Lubeck and Hamburg, commanding the navigation of the 
Elbe, It gradually spread over 85 towns, including Amsterdam, 
Cologne and Frankfort in the south, and Danzig, Konigsberg and 
Riga in the north The last trace of this league, long of much 
service in protecting trade, and as a means of political mediation, 
passed away in the erection of the German empire (1870), but 
only from the same cause that had brought about its gradual 


dissolution — the formation of powerful and legal governments — 
which, while leaving to the free cities their municipal rights, were 
well capable of protecting their mercantile interests Ihe towns 
of Holland found lasting strength and security from other causes 
Their foundations were laid as literally m the sea as those of 
Venice had been They were not easily attacked whether by sea 
or land, and if attacked had formidable means of defence The 
Zuyder Zee, which had been opened to the German Ocean in 1282, 
carried into the docks and canals of Amsterdam the traffic of the 
ports of the Baltic, of the English Channel and of the south of 
Europe, and what the seas did for Amsterdam from without the 
Rhine and the Maese did for Dort and Rotterdam from the 
interior B> the Union of Utrecht in 1579 Holland became an 
independent republic, and for long after, as it had been for some 
time before, was the greatest centre of maritime traffic in Europe 
1 he rise of the Dutch power in a low country, exposed to the most 
destructive inundations, difficult to cultivate or even to inhabit, 
affords a striking illustration of those conditions which in all times 
have been found specially favourable to commercial development, 
and which are not indistinctly reflected in the mercantile history 
of England, preserved by its insular position from hostile in- 
vasions, and capable by its fleets and arms to protect its goods 
on the seas and the rights of its subjects m foreign lands 
The progress of trade and productive arts m the middle 
ages, though not rising to much international exchange, was very 
considerable both in quality and extent The republics of Italy, 
which had no claim to rival Venice or Genoa in maritime power 
or traffic, developed a degree of art, opulence and rtfinement 
commanding the admiration of modern times , and if any 
historian of trans- Alpine h urope, when Venice had already 
attained some greatness, could have seen it five hundred years 
afterwards, the many strong towns of France, Germany and the 
Low Countries, the great numbci of their artizans, the products 
of their looms and anv ils, and their vai lous cunning workmanshif), 
might have added many a brilliant page to his annals Iwo 
centuries before England had discovered any manufacturing 
quality, or knew even how to utilize her most valuable raw 
materials, and was importing goods from the continent for the 
production of which she was soon to be found to have special 
resources, the Flemings were selling their woollen and linen fabrics, 
and the French then wines, silks and laces in all the richer parts 
of the British Islands The middle ages placed the barbarous 
populations of Europe under a severe discipline, trained them in 
the most varied blanches of industry, and developed an amount 
of handitrift and ingenuity which became a solid basis for the 
future But trade was too walled in, too much clad in armour, 
and too incessantly disturbed by wars and tumults, and violations 
of common right and interest, to exert its full influence over the 
general society, or even to realize its most direct advantages 
It wanted especially the freedom and mobilitv essential to much 
international increase, and these it was now to receive from a 
series of the most pregnant events 

The manners compass had become familiar in the European 
ports about the beginning of the 14th century, and the seamen 
of Italy, Portugal, France, Holland and England 
entered upon a more enlightened and adventurous , 
course of navigation The Canary Islands were sighted 
by a French vessel in 1330, and colonized in 1418 bv the 
Portuguese, who two years later landed on Madeira In 14^1 
the Azores were discovered by a shipmaster of Bruges The 
Atlantic was being gradually explored In i486, Diaz, a 
Portuguese, steenng his course almost unwittingly along the 
coast of Africa, came upon the land’s-end of that continent, 
and eleven years afterwards Vasco da Gama, of the same nation, 
not only doubled the Cape of Good Hope, but reached India 
About the same period Portuguese travellers penetrated to India 
by the old time-honoured way of Suez , and a land which 
tradition and imagination had invested with almost fabulous 
wealth and splendour was becoming more real to the European 
world at the moment when the expedition of Vasco da Gama 
had made an oceanic route to its shores distinctly visible One 
can hardly now realize the impression made by these discovenes 
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m an age when the minds of men were awakemi^ out of a long 
sleep, when the printing press was disseminating the ancient 
classical and sacred literature, and when geography and 
astronomy were subjects of eager study m the seats both of 
traffic and of learning But their practical effect was seen m 
swiftly-succeeding events Before the end of the century 
Columbus had thrice crossed the Atlantic, touched at San 
Salvador, discovered Jamaica, Porto Rico and the Isthmus of 
Darien, and had seen the waters of the Orinoco in South America 
Meanwhile Cabot, sent out by England, had discovered New- 
foundland, planted the English flag on Labrador, Nova Scotia 
and Virginia, and made known the existence of an expanse of 
land now known as Canada This tide of discoverv by navigators 
flowed on without intermission But the opening of a maritime 
route to India and the discovery of America, surpnsmg as these 
events must have been at the time, were slow in producing the 
results of which they were a sure prognostic 1 he Portuguese 
established in Cochin the first t uropean factory m India a few 
years after Vasco da Gama’s expedition, and other maritime 
nations of h urope traced a similar course But it was not till 
1600 that the English East India Companv was established, and 
the opening of the first factory of the Company in India must be 
dated some ten or eleven years later So also it was one thing to 
discover the two Americas, and another, in any real sense, to 
possess or coloni/e them, or to bring their productions into the 
general traffic and use of the world Spain, following the stroke 
of the valiant oar of Columbus, found m Mexico and Peru 
remarkable remains of an ancient though feeble civilization, and a 
wealth of gold «\nd silver mines, which to Europeans of that period 
was fascinating from the rant) of the precious metals m their own 
realms, and consequently ga\e to the Spanish colonizations and 
conquests in South America an extraordinary but unsolid 
prosperity The v ilue of the precious metals in h urope was found 
to fill as soon as the) began to be more widely distributed, a 
process in itself it that period of no srn ill tediousncss , and it was 
discovered further, after a century or two, that the prodiu tion of 
gold and silver is limited like the production of other commodities 
for which they exchange, and only increased in (juantit) at a 
he ivier cost, that is only reduced again by greater art and science 
m the process of production Many difficulties, in short, had to 
be overcome, manv wars to be waged, and min) deplorable 
errors to lie committed, in turning the new advant iges to account 
But given a mantime route to Indi i and the discovery of a new 
world of continent and islands m the richest tropical and sub- 
tropical latitudes, it could not be difficult to foresee that the course 
of trade was to be wholly changed as well as vastly extended 
The sulistantial advantage of the oceanic passage to India by 
the Cape of Good Hope, as seen at the time, was to enable 
F uropean trade with the East to escape from the Moors, 
Algerines and lurks who now swarmed round the 
ladia shores of the Mediterranean, and waged a predatory war 
on ships and cargoes which would have been a formid- 
able obstacle even if traffic, after running this danger, had not to 
be further lost, or filtered into the smallest proportions, in the 
sands of the Isthmus, and among the Arabs who commanded the 
navigation of the Red and Arabian Seas Venice had already 
begun to decline in her wars with the Turks, and could in- 
adequately protect her own trade in the Mediterranean Armed 
vessels sent out in strength from the Western ports often fared 
badly at the hands of the pirates European trade with India 
can scarcely be said, indeed, to have yet come into existence 
The maritime route was round about, and it lay on the hitherto 
almost untrodden ocean, but the ocean was a safer element than 
inland seas and deserts infested by the lawlessness and ferocity of 
hostile tribes of men In short, the maritime route enabled 
h uropean traders to see India for themselves, to examine what 
were its products and its wants, and by what means a profitable 
exchange on both sides could be established and on this basis of 
knowledge, ships could leave the ports of their owners in Europe 
with a reasonable hope, via the Cape, of reaching the places 
to which they were destined without transhipment or other 
intermediaiy obstacle This is the explanation to be given of the 


joy with which the Cape of Good Hope route was received, as well 
as the immense influence it exerted on the future course and 
extension of trade, and of the no less apparent satisfai tion with 
which It was to some extent discarded in favour of the ancient 
line, via the Mediterranean, Isthmus of Suez and the Rtd Sei 

I he maritime route to India was the discovery to the f uropean 
nations of a “ new worM ” quite as much as the discoverv of North 
and South America and their central isthmus and 
islands The one was the far, populous Pastern world, O^**'®*'*^ 
heard of from time immemorial, but with which there America 
had lieen no patent lines of communication 1 hi other 
was a vast and comp irativclv unpeopled solitude, yet full of 
material resources, and capable m a high dcgiec of Europe m 
colonization Amcrici offered less resistance to the action of 
Europe than India, China and Japan , but on the other hand thi^ 
new populous Eastern world held out much attraction to trade 
These two great terrestrial discoveries were contemporaneous 
and it would be dilhcult to name iny conjuncture of material 
events bearing with such irnpeirUnce on the histon of the world 
The Atlantic Ocean was the medium of both, and the waves of the 
Atlantic beat into all the bays and tidal riv^ers of westi rn Europe 
Ihe centre of commercial activitv was thus physicallv changed 
and the forinitivc power of trade over human affairs was seen in 
the subsequent phenomcni— the rise of great seaports on the 
Atlantic seaboard, and the ceaseless activitv of geographical 
exploration, manufactures, shipping and emigration, of whith 
thi y became the outlets 

Ihe Portuguese are entitled to the first place in utilizing thi 
new sources of wealth and commerce Thev obtained Macao as i 
settlement from the Chinese as earlv as 1537, and then i^create of 
trading operations followed close on the discoveries of trading 
their navigators on the coast of Africa, in India and in eettie 
the Indian Archipiclago Spain spread her dominion 
over Central and South America, and forced 
lalniur of the subject natives into the gold and silver mines 
whi( h seemed in that age the chief prize of her conijuests Prince 
introduced her trade in both the East and West Indies and vv is 
the hrst to colonize Canada and the laivver Mississippi The 
Dutch founded New \ ork m 1621, and Lnglind, which in 
boldness of nav il and commercial enterprizc had att lined lugli 
rank in the reign of I hzabeth, established the thirteen colonics 
which became the Lnited Stites and otherwise had a full share in 
all the operations which were transforming the state of the world 
Ihe onginal disposition ol affairs was destined to be rnuih 
changed by the fortune of war , and success in foreign trade and 
colonization, indeed, tailed into pla) other quilities besides those 
of naval and militarv prowess The products of so man) new 
countries —tissues, dves, metals articles of food, chemical 
substances — greatlv extended the range of European manu- 
facture But in addition to the mcrcintile faculty of discovering 
how they were to be exchanged and wrought into i profiubK 
trade, their use m arts and manufactures required skill invention 
and aptitude for manufacturing labour and those igain in manv 
cises, were found to depend on abundint possession of nituril 
materials, such as coal and iron In old and populous countries 
like India and China, modern manufacture had to meet and 
contend with ancient manuficture, and had at once to Icirn from 
and improve economical!) on the established models, bcfoit in 
opening could be made for its extension In manv parts of the 
New World there were vast Irai ts of countrv , without population 
or with native races too wild ind savage to he reclaimed to 
habits of industry, whose resources could onlv lie developed by 
the introduction of colonics of Europtins and innumeriblc 
experiments disclosed great variety of qualificition among the 
Em opcan nations for the adventure hardship ind perseverame 
of colonial life I here were countries which, whatever their 
fertilit) of soil or favour of climitc produced nothing for which a 
market could be found and products such as the sug ir-canc and 
the seed of the cotton plant had to be carried from regions 
where they were indigenous to other regions where the) 
might be successfully cultivated, and the art of piloting had 
to pass through an ordeal of risk and speculation I here were 
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also countries where no P uropean could labour , and the ominous 
work of transporting African negroes as slaves into the colonies — 
begun by Spam in the first decade of the i6th century, followed 
up by Portugal, and introduced by England m 1562 into the West 
Indies, at a hter period into New England and the Southern 
States, and finally domiciled by royal privilege of trade in the 
Thames and three or more outports of the kingdom, — after being 
done on an tlaboi ite scale, and made the biis of an immense 
superstructure of labour, property and mercantile interest over 
nearly three centuries, had, under a more just and ennobling view 
of humanity, to be as elaborately undone at a future time 

These are some of the difficulties that had to be encountered 
in utilizing the great maritime and geographical conquests of 
the new epoch But one cannot leave out of view the obstacles, 
ansing from other sources, to what might be expected to be the 
regular and easy course of affairs Commerce, though an un- 
dying and prevailing interest of civilized countries, is but one of 
the forces acting on the pobev of states, and has often to yield 
the jmee to other elements of national hfc It were needless 
to sav what injury the great but vain and purposeless wars of 
Louis XIV of PTance inflicted on that country, or how largely 
the fruitful and heroic energies of bngland were absorbed m the 
civil wars between Charles and the Parliament, to what povert\ 
Scotland was reduced, or in what distraction and savagery 
Ireland was kept by the same course of events The grandeur 
of Spam in the preceding century was due partly to the claim of 
her kings to be Holy Roman emperors, in wluch imperial capacity 
they entailed intolerable mischief on the Low Countries and on 
the commercial civilization of Europe, and partly to their com- 
mand of the gold and silver mines of Mexico and Peru, m an eager 
hist of whose produce they brought cruel calamities on a newly- 
discovered continent where there were many traces of antique 
life, the records of which penshed in their hands or under their 
feet These ephemeral causes of greatness removed, the hollow- 
ness of the situation was exposed , and Spam, though rich in 
her own natural resources, was found to be actually poor — 
poor in number of people, poor in roads, m industrial art, 
ind m all the jirimary conditions of interior development 
An examination of the foreign trade of furope two centuries 
ifter the opening of the maritime route to India and the discovery 
of America would probably give more reason to be surpused 
at the smallness than the magnitude of the use that had been 
made of these events 

By the beginning of the iqtli century the woild had been 
well explored Colonies had been planted on every coast , great 
nations had sprung up in vast solitudes or in countries 
eVntury “^habited only by savage or decadent races of men , 
the most haughty and exclusive of ancient nations 
had opened their ports to foreign merchantmen , and all parts 
of the world been brought into habitual commercial intercourse 
The seas, subdued by the progress of navigation to the service 
of man, had begun to yield their own riches in great abundance 
and the whale, seal, herring, cod and other fisheries, prosecuted 
with ample capital and hardy seamanship, had become the source 
of no small traffic in themselves The lists of imports and exports 
and of the pi iccs from which they flow ed to and from the centres 
of trade, as they swelled in bulk from time to time, show how 
busily and steadily the threads of commerce had been weaving 
together the labour and interests of mankind, and extending a 
security and bounty of existence unknown in former ages The 
ic)th century witnessed an extension of the commercial relations 
of mankind of which there was no parallel m previous history 
The heavy debts and taxes, and the currency complications 
m which the close of the Napoleomc wars left the European 
nations, as well as the fall of prices which was the necessary 
effect of the sudden closure of a vast war expenditure and 
absorption of labour had a enppling effect for many years on 
trading energies Yet even under such circumstances commerce 
is usuallv found, on its well-established modern basis, to make 
steady progress from one senes of years to another Ihe powers 
of production had been greatly increased bv a brilliant develop- 
ment of mechanical arts and inventions The Umted States ] 


! had grown into a commercial nation of the first rank The 
European colonics and settlements were being extended, and 
assiduously cultiv ated, and were opening larger and more varied 
markets for manufactures In 1819 the first steamboat crossed 
the Atlantic from New York to Liverpool, and a similar adventure 
was accomplished from England to India m 183 s — events m 
themselves the harbingers of a new era in trade China, after 
many efforts, was opened under treaty to an intercourse with 
foreign nations which was soon to attain surprising dimensions 
Ihese various causes supported the activity of commerce in the 
first four decades , but the great movement which made the 
19th century so remarkable was chiefly disclosed m practical 
results from about 1840 The outstanding characteristics of 
the 19th century were the many remarkable inventions wluch so 
widened the field of commerce by the discovery of new and 
improved methods of production, the highly organized division 
of labour whic*h tended to the same end, and, above all, the 
powerful forces of steam navigation, railways and telegraphs 
Commerce has thus acquired a security and extension, in all its 
most essential conditions, of which it was void m any previous 
age It can hardly ever again exhibit that wandering course 
from route to route, and from one solitary centre to another, 
which is so charaotenstic of its ancient history, because it is 
established in every quarter of the globe, and all the seas and 
ways are open to it on terms fair and equal to every nation 
Wherever there is population, industry, resource, a’‘t and skill, 
there will be international trade Commerce will have many 
centres, and one may relatively nse or relatively fall , but such 
decay and rum as heve smitten many once proud seats of wealth 
into dust cannot again occur without such cataclysms of war, 
violence and disorder as the growing civilization and reason of 
mankind, and the power of law, right and common interest 
forbid us to anticipate But the present magnitude of commerce 
devolves serious work on all who are engaged in it If m the 
older times it was thought that a foreign merchant required to 
be not only a good man of business, but even a statesman, it is 
evident that all the higher fat ulties of the mercantile profession 
must still more be called into request when imports and exports 
are reckoned by hundreds instead of fives or tens of millions, 
when the markets are so much larger and more numerous, the 
competition so much more keen and varied, Uie problems to be 
solved in every course of transaction so much more complex, 
the whole range of affairs to be overseen so immensely widened 
It IS not a company of moichants, having a monopx)l> , ^nd tloing 
whatev'er they please, whether right or wrong, that now hold the 
commerce of the world in their hands, but large communities of 
free merchants m all parts of the world, athhated to manu- 
faefurers and producers equally free, each under strong tempta- 
tion to do what may be wrong in the pursuit of his own intf rest, 
and the only security of doing right Ijeing to follow sti idy lights 
of information and economic suence common to all Easy 
transport of goods by land and sea, prompt intelligent c from 
every point of the compass, general prevalcme of mi rcantilc 
law and safety, have all been atcomplished , and the world 
IS opened to trade But intcllettual grasp of principles and 
details, and the moral integrity wluch is the root of all commercial 
success, are severely tested m this vaster sphere 
See Trade Oat ANizAHON Economics Commercial Treaties, 
and the sections under the heading's of countries 

COMMERCE, the name of a card-game Any number can jilay 
with an ordinary pack There are several variations of the game, 
but the following is a common one Each player receives three 
cards, and three more are turned up as a “ pool ” Ihe first player 
may exchange one or two of liis cards for one or two of the 
expKJsed cards, putting his own, face upwards, m their place 
His object IS to “ make his hand ” (see below), but if he changes 
all three cards at once he cannot change again The next player 
can do likewise, and so on Usually there are as many rounds 
as there are players, and a fresh card is added to the pool at 
the beginning of each If a player passes once he cannot ex- 
change afterwards When the rounds are finished the hands 
are shown, the holder of the best either receiving a stake from 



COMMERCIAL COURT— COMMERCIAL TREATIES 


all the other's, or, supposing each lias started with Uiree hvas,” 
taking one life from the lowest Hie hands, m order of merit, 
are (i ) Tricon — three similar cards, three acts ranking above 
three kings, and so on (ii ) Sequence — three cards of the same 
suit m consecutive order, the highest sequence is the best 
(ill ) Flush—ihrec cards of tlie same suit, the highest “ point ” 
wins, t e the highest number of pips, ace counting eleven and 
( ourt-cards ten (iv ) Pair — two similar cards, the highest pair 
winning (v ) Poinl — the largest number of pips winning, as in 
‘ flush,” but there is no restriction as to suit Sometimes 
” pair ” and “ point ” are not recognized A popular variation 
of Commerce is Pounce Commerce In this, if a player has 
already three similar cards, e g three nines, and the fourth nine 
comes into the pool, he says “ Pounce ' ” and takes it, thus obtain- 
ing a hand of four, which is higher than any hand of three 
whenever a pounce occurs, a new card is turned up from the pack 

COMMERCIAL COURT, in England, a court presided over 
by a single judge of the king’s bench division, for the trial, as 
expeihtiously as may be, of commenial cases Jiy the Rules of 
the Supreme Court, Ordrr xviii a (made in November 1893), a 
plaintiff was allowed to dispense with pleadings altogether, 
provided that the indorsement of his writ of summons contained 
a statement suflieient to give notice of his claim, or of the relief 
or remedy required m the action, and stating that the plaintiff 
intended to proceed to trial without pleadings f he judge might, 
on the application of the defendant, order a statement of < laim 
to be delivered, or the action to proceed to trial without pleadings, 
and if necessary particulars of the claim or defence to be delivered 
Out of this order grew the commercial court It is not a distint t 
court or division or branch of the High Court, and is not regulated 
b> any special rules of court made by tfie rule committee It 
originated in a notice issued bv the judgis of the (jueen’s bench 
division, in hebruarv 1895 (‘’^e W N , 2nd of March 1895), the 
provisions eont lined m which represent only ‘ a prictice agreed 
on by the judges, who have the right to deal by convention 
among themselves with this mode of disposing of the business 
in their courts ” (per i ord i'sher m Barry v Peruvian Corpora- 
lion, 1896, 1 Q IJ p 209) A separate list of causes of a com- 
mercial chaiactcr is made and issigned to a pirticular judge, 
charged vvitli comrrurciil business, to whom all applications 
before the trial are m ule Ihe 8th paragrapii is as follows - 

Such judge ma> at aii> time aftei appeal anct and without plead 
mgs make such oidtr is h( thinks lit ior the speedj <letermmation 
m lei ord met with existing rules ot tne (juestions re illy in eon 
tio\(rs\ IxtWKii till pirtiis 

Erutitioners bi foil bn t.eoigc Jcssel, at the rolls, in the >cus 
1S73 to i8So, will bv reminded of his mode of ascertaining the 
point m controvcisy md bringing it to a speedy determination 
Obviously the stheme is only applicable to easts in whidi there 
IS some single issue ot law or lact, or the case depends on the 
lonstiuetion of some conti ict or othir mstniment or sectmn ol 
v.m act of pill li iment, and such issue or cjuestion is either igrced 
upon by the paities or at once ascertamable by the judge The 
siuiess of the scheme also depends largely on the personal 
(juahties of tlie judge to whom the list is issigncd Under the 
able guidance of Mr (afterwards Lc>rd) Justut Mathew (d 1908), 
the lommcrcial court liecame very suctesslul m bringing cases to 
a speedy and satisfactory determination without any technicality 
or unnecessaiy expense 

COMMERCIAL LAW, a term used rather indefinitely to 
include those mam rules and prmcijiles whu h, with more or ’ess 
minor diffeunccs, eliaracteri/e the commercial transactions 
and customs of most l^uiopt.in countries It includes within 
Its compass such titles as principal and agent , eairiage by land 
and sea , merchant shipping guarantee , marine, fire, life 
and accident insurance , bills of t xch mge, partnership, 
COMMERCIAL TREATIES A commercial treaty is a contract 
between states relative to trade It is a bilateral act whereby 
definite arrvingements are entered into by each contracting 
party towards the other — not mete concessions As regards 
technical distinctions, an “agreement,” an “exclnnge of 
notes,” or a “ cunventaon ’ properly applies to one specific 


subject, whereas a treaty ” usually comprises several matters, 
whether commercial or pohtiea,! 

In HOCient times foreign intercourse, trade and navigation 
were m many insUnces regulated by international arrangements 
Ihe text IS extant of treaties of commerce and navigation con- 
cluded between Carthage and Rome m S09 and 348 B ( Aristotle 
mentions that nitions were connected by commercial treaties , 
and other classical writers advert to tliesc engvigements Under 
the Roman empire the matters thus dealt with became regulated 
by law, or by ustiges sometimes styled laws W lien the territories 
of the empire were eontricted, and the imperial authontv was 
weakened, some kind of international agreements ag.iin beiame 
necessary At Constantinople m the loth century treaties cited 
hv (jibbon piotcited ‘ the person, effects and privilt'gts of the 
Russian merchint”, and, m western Europe, intercourse, 
trade and navigation were carried on, at first tacitly hy usage 
derived from Roman times, or under vtrlial permission given 
to merchants by the ruler to whose court they resorted \ftcr- 
wards, security m these transai tions was afforded by means of 
formal documents, such as royal letters, charters, laws and other 
instruments possessing the force of government measures 
Instances affecting English commercial relations are the letter 
of Charlemagne in yij 6 , the Brabant Charter of 1305, and the 
Russian ukase of i<;69 Medieval treaties of truce or peace 
often contained a clause permitting in general terms the renewal 
of personal and commercial communii ation as it subsisted licfore 
the war This custom is still followed But these medieval 
arrangements were prciarious they wtie often of tcinporarv 
<luration, and were usuilly only effective during the lifetime 
ot the contracting sovereigns 

Passing over trade agreements affecting the Eastern empire, the 
modern conimereial treat) system came into existence in the i2tli 
(cntury Genoa, Pisa and Venae were then well organized com- 
munities, and were in k( en rivalry Whenever their position in a 
foreign country was strong, a trading centre was cstiblished, and 
few or no specific engagements were made on their part But in 
seiious competition or clifiicultv another course was adopted a 
formal igreement was concluded for the better security of tlieir 
commerce and navigation ihe arrangements of 1140 between 
V’^enieeand Sicily , the Genoese conventions of 1 149 with V’alcni la, 
of ii6i with Moroceo, and of 1181 with the Balearic Islands, 
thi Pisan conventions of 1173 with Sultan Siladin, and of 1184 
with the Baleaiic Islands, \\ere the earliest Westiin lommerciil 
treaties Such definite arrangements, although still of a personal 
character, were soon perceived to be preferable to general jiio- 
visions m a treatv of truce or pe.iec I hey afforded ilso greater 
socuritv than pnv ikgcs enjoved under us.igc or under grants of 
Vinous kinds, whether local or royal Ihe policy thus in- 
augurated was adopted gradually throughout Europe Ihe first 
treaties relative to the trade of the Netlierlands were between 
Brabant and Holland m 1203 HolltUid and Utrecht in 1204 and 
Brabant and Cologne m 1251 Early northern lommtrciil 
tieaties are those between Riga and Smolensk 1229 mil between 
L'lbeck and Sweden 1209 Ihe first commercial nlatiuiis 
between the Hanse I owns and foreign countries were arringe- 
ments mule by gikE of mcrehants not by public luthunties as a 
gov ei mug body Lor a long period the treatv system did not 
entirely supersede conditions of mterioursc between nations 
dejxindcnt on permission 

The earliest English commeii 1 il treatv is tint with Norwav m 
1217 It provides ‘ ut mcrcatores et homines qui sunt de 
jiotcstate vestra libere et sine impedimento tirr irn nostrvm adire 
possmt, et homines et mcreatorcs nostn similiter vestram 
These stipulations ire in due treaty form The next early 
English treaties art —with Flandeis, 1274 and 1314, Poitugal, 
noS, 1352 and 1386 Baltic ( itics, 1^19 md 1^88 , Biscav and 
Castile, 1351 , Burgundy, 1417 and 1496, Prance, 1471 1497 
and 1510, Plorence, 1490 Ihe cominercul treatv policy in 
Ivngland wras carried out sy stemalic illy^ mulcr Henry IV and 
Henry VII It was continued under James I to extend to 
Scotl^d English traduig privileges Ihc results attained m the 
1 7th century were — regularity in treaty arrai^einents , their 
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durable instead of personal nature , the conversion of permissive 
into perfect rights , questions as to contraband and neutral trade 
stated in definite terms Treaties were at first limited to ex- 
clusive and distinct engagements between the contracting states , 
each treaty differing more or less m its terms from other similar 
compacts Afterwards by extending to a third nation privileges 
granted to particular countries, the mo^t favoured naUon article 
began to be framed, as a unilateral engagement by a particular 
state The Turkish capitulations afford the earliest instances , 
and the treaty of 1641 between the Netherlands and Portugal 
contains the first Furopean formula Cromwell continued the 
commercial treatv policy partly m order to obtain a formal 
recognition of the commonwealth from foreign powers His 
treaty of 161^4 with Sweden contains the first reciprocal “ most 
favoured nation clause ” — Article IV provides that the people, 
subjects and inhabitants of either conh derate “ shall have and 
possess m tht countries, lands, dominions and kingdoms of the 
other 's full and ample privileges, and as man} exemptions 
immunitu s and liberties, as any foreigner doth or shall possess 
m th( dominions and kingdoms of the said confederate ” The 
government of the Restoration replaced and enlarged the 
Protectorate arrangements by fresh agreements The general 
poluv of the commonwealth was maintained, with further 
provisions on behalf of colonial trade In the new treat} of i66i 
with Sweden the privileges secured were those which “an} 
foreigner whatsoev er doth or shall enjov m the said dominions 
and kingdoms on both sides ” 

In contemporary treities France obtuned from Spain (i6i^()) 
that French subjects should enjov the s^ime liberties as had been 
granted to the Fnglish, and England obtained from Denmark 
(1661) that the English should not pay more or greater custom > 
than the people of the United Provinces vnd other foreigners, the 
Swedes only exe epted The coloni d inel navigation policy of the 
17th century, and the proceedings of loins XIV, provoked 
animosities ind retaliatory tariffs During the \^"ar of the 
Spanish Succession the Methuen Treaty of 1703 was conelueled 
Portugal removed prohibitions against the importation of 
British woollens , Great Britain engaged thit Portuguese wines 
should pav one-third less duty than the rite levied on French 
wines At the peace of Utrecht in 1713 political and commercial 
treaties were concluded Fngl ind agreed to remove prohibitions 
on the importation of Freneh goods, and to grant most favoured 
nation treatment in relation to goods and merchandise of the like 
nature from any other country m hurope , the French general 
tariff of the r8th of September 1664, was to be again put in force 
for Fnglish trade The English provision was at variance with 
the Methuen Treaty A violent controversy arose as to the 
relative importance in 1713 of Anglo-Portuguese or Anglo-hrench 
tr ide In the end the House of Commons, by a majority of 9, 
rejected the hill to give effect to the commercial treaty of 1713 , 
and trade with France remained on an unsatisfactory footing 
until 1786 I he other commercial treaties of Utrecht were veiy 
complete m their provisions, equ al to those of the present time 
and contained most favoured nation articles — England secured 
m 1 7 r 3 reduc tion of duties on woollens imported into the Austrian 
Netherlands and trading privileges m Spanish America 
Moderate import duties for woollens were obtained m Russia b} 
the commercial treaty of 1766 In the meanwhile the Bourlon 
family compact of the 15th of August 1761 assured national 
treatment for the subjects of France, Spam and the Two Sicilies, 
and for their trade in the European territories of the other two 
state;, , and ijiost fav oured nation treatment as regards an\ 
special terms granted to any foreign country The first com- 
mercial treaties concluded by the United Suites with Furopean 
countrK s contained most favoured nation clauses this policy has 
been continued by the United States, but the wording of the 
clause has often varied 

In 1786 France began to effect tariff reform by means of 
commercial treaties The first was with Great Britain, and it 
terminated the long-continued tariff warfare But the wars of 
the French Revolution swept away these reforms, and brought 
about a renewal of hostile tariffs Prohibitions and differential 


duties were renewed, and prevailed on the continent until the 
sixth decade of the 19th century In i860 a government existed 
in France suffiaently strong and liberal to revert to the policy of 
1786 The bases of the Anglo-French treaty of i860, beyond its 
most favoured nation provisions, were m f ranee a general 
transition from prohibition or high customs duties to a moderate 
tariff , m the United Kingdom abandonment of all protective 
imposts, and reduction of duties maintained for fiscal purpose-, 
to the lowest rates compatible with these exigencies Other 
European countries were obliged to obtain for their trade the 
benefit of the conventional tariff thus established m France, as an 
alternative to the high rates inscribed in the general tariff A 
senes of rommercuil treaties was accordingly concluded by 
different Furopean states between i86i and 1866, which effected 
further reductions of customs duties m the several countries that 
came withm this treaty system In 1871 the Republican 
government sought to terminate the treaties of the empire The 
British negotiators nevertheless obtained the relinquishment of 
the attempt to levy protective duties under the guise of com- 
pensation for imposts on raw materials , the duration of the 
treat! of i860 was prolonged , and stipulations better worded 
than those before in force were agreed to for shipping and most 
favoured nation treatment In 1882, however, h ranee terminated 
her existing European tariff treaties Belgium and some othei 
countries concluded fresh treaties, less liberal than those of the 
system of i860, vet much better than anterior arrangements 
Great Britain did not formally accept these higher duties , the 
treatv of the 28th of hchruary 1882, with France, which secured 
most favoured nation treatment in other matters, provided th at 
customs duties should be “ henceforth regulated by the internal 
legislation of e ich of the two states “ In 1892 France also fell out 
of international tariff arrangements , and adopted the system of 
double columns of customs duties one, of lower rates, to he 
applied to the goods of all nations receiving most favoured 
treatment, and the other, of higlier rates, for countries not on 
this footing Germany then took up the treaty tariff policy , and 
between 1891 and 1894 concluded several commercial treaties 
International trade in Europe in 1909 was regulated by i 
senes of tariffs which came into operation, mainly on the initia 
tiveof Germany in 1906 Austria-Hungary, Belgium, Bulgaria, 
(jermany, Italv Ruminia, Russia, Servia and Switzerland, were 
parties to them Their object and effect was protectionist The 
British polic\ then became one of obtaining modifitalions to 
remedy disadvantages to British tnidi, as was done m thi ease 
of Bulgaria and Rumania An important seriis of commercial 
arrangements had been concluded between 1884 and 1900 
respecting the territories and spheres of interest of European 
powers in western, ccnti il and eastern Africa In these regions 
exdusive privileges were not claimed , most favoured nation 
treatment was recognized, and there was a disposition to extend 
national treatment to all Europeans and their trade 
The Turkish Capitulations {q v ) are grants made by successive 
sultans to Christian nations, conferring rights and pnvileges in 
favour of their subjects resident or trading m the Ottomix 
dominions, following the policy towards European states of the 
Eastern empire In the first instance capitulations were granted 
separately to each C hristian state, beginning with the Genoese m 
1453, which entered into pacific relations with Turkey After- 
wards new capitulations were obtained which summed up m one 
document earlier concessions, and added to them in general terms 
whatever had been conceded to one or more otlur states, a 
stipulation which became a most favoured nation article The 
I'nghsh capitulations date from 1569, and then secured the same 
treatment as the Venetians, French, Poles and the subjects of the 
emperor of Germany , they were revised m 1675, 
settled were confirmed by treaties of subsequent date “ now and 
for ever ” Capitulations signify that which is arranged under 
distinct “headings”, the Turkish phrase is “ ahid nameh,” 
whereas a treaty is “mouahed^ ’ — the latter does, and the former 
does not, signify a reciprocal engagement Thus, although the 
Turkish capitulations are not m themselves treaties, yet by sub- 
sequent confirmation they have acquired the force of commercial 
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treaties of perpetual duration as reganis substance and prin- 
ciples, while details, siu h as rates of customs duties, may, by 
mutual consent, be varied from time to time 

I he must favoured nation article already referred to concedes to 
the state m the treaty with which it is concluded whatever 
advantages in the matters comprised within its stipulations have 
been allowed to any foreign or third state It does not in itself 
directly confer any particular nghts, but sums up the whole of the 
rights in the matters therein mentioned which have been or may 
be granted to foreign countries Ihc value of the privileges 
under this article accordingly varies with the conditions as to 
these nghts in ccch state whuh concedes this treatment 

The article is draltccl in different foim 

(1) That contracting states A and B agree to extend to eacli 
other whatever rights and pnviUgcs thev concede to countiics C 
and D or to C and D and any other country The object in this 
instance is to insure specific illy to B and \ whatever advantages 
C and D may possess \ recent instance is \rticlc XI ol the 
treaty of May lo 1871 between Franci and Germany which binds 
them rt sptctiv elv to extend to each otlur wh ite\tr advantagis th< y 
grant to \iistna, Belgium Great Biitain the \(therlands Russi i 
and Switzerl md 

(2) The present r( ile r il formula A and B agree to exte n<l to 
e ich oth( r whatevci advantages they concede to any third country 
ind engage that no other or higher duties shall be levied on the 
inipoitition into A ind B respective ly of goods the produce or 
manufacture of B and \. than are levied on the like gooels the 
produce or manufacture of any third country the most favoured 
m this lespeet fhere is \ similar cl ius< in regard to exportation 

(3) The conditional or reciprocity loiniula oftin used in the 18th 
and III the eaily pait of the lytli eeiituiy namely that whenever 
\ ind B make speciU eoneissiins in return foi corresponding 
conn ssions B md \ icspectivelv ire either excliuled from par- 
ticipation therein or must make some additional oejmvalent eon 
cts'-ion in oulcr to partieipite in those advantages 

It may furthei be obseived th it the word like udites to the 
goods themselves to their maleiial or eju ility not to conditions of 
manufictuie mode of convey inee or anything beyonel the fact of 
their piecise description sin ill loc il facilities allowed to traffic 
between conteiminous 1 ind distiiets are not it van inee with this 
article 

\ leceiit eompleti ind concise English foimul i is tint ol \iticle ^ 
of the tieaty of eommeice and navigition of the 31st of October 
iqo3 with Rumania Ihe contrieting partus agree th it in all 
mittcis relating to eommeicc nivigition inel mdustiy iny privi 
le 'e 1 ivoui 01 immunity which eithei contrieting party ha actually 
graiileel ot may heieiffei gi int tei the subjeets or citizens of any 
Other foreign state shall be extended immediately and iineondition- 
ally to the subjects of the other it being their intention that the 
eoninieice navigation and mdustiy ol each country shill be jdaced 
m all icspects on llie footing of the most favouiccl n ition 

Colonies applieatiean of commercial treaties to colonies 

depends upon the wording of each treaty Ihe earlier colonial 
policy of Furopc in states was to subordinate colonial interests to 
those of the mother countrv, to reserve roloni il trade for the 
mother country, and to abstain from ingagiments contrary to 
these gfncral rules France, Portugal and Spam have adhered 
m principle to this poluy (jcrmany and Holland have been 
more liberal Ihe self-government enjoyed by the larger British 
colonies has led since 1886 to the insertion of an article in British 
( ommercial and other treaties whereby the assent of each of these 
colonics, and likewise of India, is reserved before they apply to 
t ac h of these possessions And furtht r, the fact that certain other 
British colonics are now within the sphere of commenial inter- 
course controlled bv the United States, has since 1891 indiued the 
British government to enter into special agreements on behalf of 
colonies for whose products the United States is now the chief 
market As regards the most favoured nation article, it is to be 
remembered that the mother country and colonies are not 
distinct —not foreign or third— countries with respect to each 
other Ihc most favoured nation article, therefore, does not 
preclude special arrangements between the mother country and 
colonics, nor between colonies 

Termination —Commercial treaties arc usually « oneluded for a 
term of years, and either lapse at the end of this period, or are 
terminable then, or subsequently, if either state gives the required 
notice When a portion of a country establishes its independence, 
for example the several American republics, a( cording to present 
usage foreign trade is placed on a uniform most favoured nation 
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footing, and fresh tieaties are entered into to regulate the com- 
mercial relations of the new communities In the case of former 
Turkish provinces, the capitulations remain m force m principle 
until they are replaced by new engagements If one state is 
•bsorbed into another, for instance lexis into the United st ites 
or when territory passes by conquest, for instance Als u i lo 
(lermany, the commercial treaties of the new supreme govirn- 
ment take effect In administered tcrritoru s, as ( ypnis nd 
iormerly Bosnia, and in protected territories, it depends on t’u 
nolicy of the administering power how far thi previous fistal 
ystem shall remain in fone When th( separilt Italian states 
were united into the kingdom of Italy in 1861, the (ommenial 
i ngagements of Sardinia superseded those of the other states, but 
fresh treaties were concluded by the new kingtlom to plaie inter- 
national relations on a regular footing When the (jtrman 
empire w^is esbibhshcd under the king of Piussia in 1871, the 
commercial engagements of any sUtc which were it variaite with 
a Zollverem treaty wire superseded by that treaty 

Scope — The scope of commenial treaties is well expressed bv 
Gilvo m his work on international law 1 hey provide for the 
importation, exportation, transit, transhipment and bonding of 
merchandise, customs tariffs , navigation chargi s , (juarantini , 
the admission of vessels to roadsteads, ports and docks coasting 
trade, the admission of consuls and their rights , tishenes they 
determine the local position of the subjects of each state m the 
other country in regard to residence propertv, pavmtnt of twvCo 
or exemptions, and military strvue nationality , and a most 
I avoured n ation i lausc 1 hey usually cont un a termination, and 
ometimes a colonial artit le Some of the matters enumerated bv 
( alvo — consular privileges, fisheries and nationality are now 
Ircqucntly dealt with by separate < (inventions Contraband and 
neutral trade are not included as frequently as they were in the 
iSth (entury 

The preceding statement shows that commercial tre ities ifford 
to foreigni rs, personally , legal rights, and relief from technic il 
disabilities they afford sicuntv to trade and navigation, and 
Kgulate other matters comprised in their provisions In 1 urope 
tne general principles established by the senes of tnatus 1860- 
1866 hold good, namch , the substitution of uniform rates of 
(ustoms duties for prohibitions or differential rates The dis 
advantages urged are thit these treaties involve govcinmeiit 
interference and bargaining, whereas each slate should let 
independently as its interests rcquiic, that they an opposed to 
free trade ind restrict the fiscal freedom of the legislature It 
may be observed that these objections imply some confusion of 
ideas All contracts may be design ited bargains, and some of the 
details of commercial treaties in Ualvos enumeration enter 
directly into the functions of government moreover countries 
( annot remain isolated If two countries agree by simultaneous 
iction to adopt fixed rates of dutv this agreement is favourable to 
( ommeree, and it is not apparent how it is ( ontrirv, cvi n to free 
'rade principles Morcov'er, seeuntv m business transactions, 
i very important consideration is prov ided 

Our conclusions are 

(1) that under the varving jurisprudence of n itioiis commen 1 il 
treaties are adopted by common consent 

(2) that their provisions depend upon the general and hs( d 
policy of each state , 

(3) that tariff arrangements if judiciousK settled benefit 
trade , 

(4) that commercial treaties are now ente red into bv ill stilt s, 

and that they are necessary under present conditions of ( om- 
mercial intercourse between nations (C M K 

See the British parliamentary Return (Cd joho) of all comnuici il 
treaties between various eountiics in foicc on Jan 1, loob 

COMMERCY, a town of northeastern France, capital of an 
urondissement in the department of Meuse, on the lift bank of 
the Meuse, 26 m L of Bar-le-Duc by rail Fop (1906) 5622 
(ommercy possesses a chateau of the 17th eenturv, now used as 
cavalry barracks a Benedictine convent occupied by a training- 
coll^e for primary teachers, and a rommun al college for boy s 
V statue of Dorn Calmet, the historian, born in the vicinity , stands 
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m one of the squares 'Fhe industnes mchide iron-working and 
the manufacture of nails, boots and shoes, embroidery and 
hosiery The town has trade in cattle, gram and wood, and is well 
known for its cakes {maddftnei) Commercy dates back to the 
gth century, and at that time its lords were dependent on the 
bishop of Metz In 1 1^44 it was besieged by Charles V in person 
For some time the lordship was in the hands of hran^ois Paul do 
Gondi, caidmal de Retz, who lived in the town for a number of 
years, and there composed his memoirs From him it was 
purchased by Charles IV , duke of Lorraine In 1744 it became 
the residence of Stanislas, king of Poland, who spent a great 
deal of care on the embellishment of the town, castle and 
neighbourhood 

COMMERS (from Lat commernum), the German term for the 
German students’ social gatherings lield annually on occasions 
such as the breaking-up of term and the annnersarj'' of the 
uni\ersit>’s founding A Commers consists of speeches and 
songi> and the drinking of unlimited quantities of beer The 
arrangements an governetl by officials (Chargierte) elected by the 
students from among themselves Strict rules as to drinking 
exist, and the chairman after each speech calls for what is called 
a salamander (ad exerattum ^alan}a»dri<; bibtte, lergite) All ns( 
and having emptied their glasses hammer three times on the 
table with them On the death of a student, his memory is 
honoured with a salamander, the ghssts being broken to atoms 
at the close 

COMMINES, PHILIPPE DE (c 1445 r rc;ri), French historian 
called the father of modern historv, was horn at the rastlc ot 
Renescurc, near Ilazchrouek in Minders, a little earlier than 
1447 He lost both father and mother m his earliest years In 
146^ his godfather, Philip V , duke of Burgundy, summoned him 
to his eourt, and soon after trinsfcrred him to the household of his 
son, afterwards know n as C h irlcs tlie Bold He spec dih acquired 
considerable influence over Charles, and in 1 168 was appointed 
ehimherlain and councillor, consequently when m the same 
year Louis XI was entrapped at P^ronne, (ommmes was abli 
both to soften the passion of Charles and to gi\c useful adaice to 
the king, whose life he did much to sai e Three y ears later he was 
charged with an (mbassy to I ouis, who g lined him oaer to 
himstlf by manv brilliant promises, and in 1477 he left Burgundy 
for the court of France lie was at once made chamber! iin and 
councillor , a pension of 6000 livres was bestowed on him , be 
rtceiNcd the principality of lalmont, the confiseattd properly of 
the \mboise family, o\cr which the family of La Trcmoillc 
claimed to have rights The king arranged his marriage with 
Hcldne de Chambes, who brought him the fine lordship of 
Argenton, and Commines took the nimc d’Argenton from then 
(27th of Janiiiry 147^) He was employed to carry out the 
intrigues of Louis in Biirgund\, and spent scicral months as 
envoy in Italy On his return he was received with the utmost 
fav our, and in 1479 obtained a decree confirming him m possession 
of his prmcipahtv 

On the death of Louis in 1483 a suit was commenced against 
Commines by the family of la rremuille, and he was cast in 
hcav y d images He plotted .ig iinst the regent, Anne of Beaujeu, 
and joined the puty of the duke of Orleans, afterwards 
Louis Xll Having attempted to carry off the king, Charles 
VIII , and so free him from the tutelage of his sister, he was 
arrested, and put in one of his old master’s iron cages at Loches 
In 1480 he wis Ivinishcd to one of his own cstites for ten years, 
and made to give bail to the amount of 10,000 crowns of gold for 
lus good beh vviour Recalled to the council m 1492, he strenu- 
ously opposed the Italian expedition of Charles VIII , in which, 
however, he took part, notably as representing the king m the 
negotiations which resulted in the tre ity of Vercelh During the 
rest of his life, notwithstanding the accession of I ouis XII , 
whom he had served as duke of Orleans, he held no position of 
importance , and his last days were disturbed by lawsuits He 
died at Argenton on the i8th of October, probably m 1511 His 
wife nCRne de Chambes sumved him till 1 532 , their tomb is now 
m the I ouvre 

The Memoirs, to Which Commines owes his reputation as a 


statesman and man of letters, were written during his latter years 
The graphic style of his narrative and above all the keenness of 
his insight into the motives of his contemporaries, an insight 
undimmed by undue regard for principles of right and wrong, 
make this work one of the great classics of history His portrait 
of Louis XI remains unique, m that to such a writer was given 
such a subject Scott in Quentin Dun&ard gives an interesting 
picture of Commines, from whom he largely draws Saint- Beuve, 
after speaking of Commines as being in date the first truly modern 
writer, and comparing him with Montaigne, says that his history 
remains the defimtiv e history of his time, and that from it all 
political history took its rise None of this applause is un- 
deserved, for the pages of Commines abound with excellences 
' He analyses motives and pictures manners, he delineates men and 
describes events , his reflections are pregnant with suggestiveness, 
his conclusions strong with the logic of facts 

The Memmrs divided themselves mto two parts, tlie first from 
the reign of Louis XI , 1464-1483, the second on the Italian 
expedition and the negotiations at Venice leading to the Vercelh 
treaty, 1494-1495 The fiist part was written between 1489 and 
1491, while Commines was at the chateau of Dreux, the second 
from 149s to 1498 Seven MSS are known, derived from a single 
holograph, ind as this was undoubtedly bidlv written, the copu s 
were inaccurate , the best is that which belonged to Anne dc 
Polignac, niece of Commines, and it is the only one containing 
books vji and v ni 

'llie best edition of Commines is the one edited liy B de 
Mandrot and published at Pans m 1901-1903 For tins edition 
the author used a manuscript hitherto unknown and moi e com- 
plete thin the others, and in his introduction he gives an account 
of the life of Commines 

Biunot RAPiiv The Memoir<i icm uned in MS till 1^24 when 
pirt of tlum wcie ininttd by Gilliot du Pn Uk remainder lust 
seeing light m 1525 Subsequent editions utre put forth by Denys 
Sauvage in 155* by Denys (lodtfroy in i04<» ind by Lcnght Du 
fresnoy in 1747 Those of Mafhmoisellc Dupont (18^1-1848) anil 
ofM de Ch intelauze (1881) have many merits but the best was gi\ c n 
by Bernud de Mandrot Memou'i ae Philippe de Commyne<i from 
the MS of Anne de Polignac (1901) Various translations of 
rommmes mto Pnglish have ipjieared from th it of f Danitl m 
1596 to tint based on the Dupont eelition winch was pimtcd m 
Bohn s sciics m 1855 B *) 

COMMISSARIAT, the department of an aimy charged with the 
provision of supplies, both food and forage, ioi the troops I he 
supply of military stores such as ammunition is not included in 
the duties of a commiss mat In almost cv cry army the duties of 
transport and supply are pcrfoimed by the same corps of depart- 
mental troops 

COMMISSARY (from Med Lat rommissarius, one to whom a 
chai^ or trust is committed), generally, a representative , eg, 
the emperor’s representative who presided in his absence over 
the imperial diet, and especially, an ecdesi istical oflicial who 
exercises in special circumstances the jurisdiction of a bishoji 
(qv) , in the Church of England this jurisdiction is exercised in a 
( onsistory Court (q v ), except m Canterbury, where the court of 
the diocesan as opposed to the metropolitan jurisdiction of the 
archbishop is called a commissary court, ancl the judge is the 
commissary general of the city and diocese of Canterbury When 
a see is vacant the jurisdiction is exercised by a “ special com- 
missary ” of the metropolitan C ommissary is also a general 
military term for an official charged with the duties of supply, 
transport and finance of an army In the 1 7th and i8th centuries 
the commisiaire des guerres, or Knegskommismr was an important 
official in continental armies, by whose agency the troops, in 
their relation to the civil inhabitants, were placed under scmi- 
pohtical control In French military law, commissaires du 
gouvernement represent the ministry of war on military tribunals, 
and more or less correspond to the British judge-advocate (see 
Court-Martial) 

COMMISSION (from I-At commtssto, committere), the action of 
committing or entrusting any charge or duty to a person, and the 
charge or trust thus committed, and so particularly an authority, 
or the document emliodymg such authority, given to some person 
to act in a particular capacity The term is thus applied to the 
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written authority to command troop*?, which the sovereign or 
president, as the ultimate commander-in-chief of the nation’s 
armed forces, grants to persons selected as officers, or to the 
similar authority issued to certain qualified persons to act as 
justices of the peace For the various commissions of assi/c sec 
Assize The word is also used of the order issued to a n ival 
officer to take the command of a ship of war, and when manned, 
armed and fully equipped for active service she is said to be “ put 
m commission ” 

In the law of evidence {qv) the presence of witnesses may, for 
certain necessary causes, be dispensed with by the order of the 
court, and the evidence be taken b> a commissioner Such 
evidence in Fngland is said to be “ on commission ” (see R S C 
Order XXXVII ) Such causes may be illness, the intention of 
the witness to leave the country before the trial, residence out of 
the country or the hke Where the witness is out of the jurisdic- 
tion of the court, and his place of residence is a foreign country 
where objection is taken to the execution of a commission, or is a 
British colony or India, “ letters of request ” for the examination 
of the witness are issued, addressed to the head of the tribunal in 
the foreign country, or to the secretary of state for the colonies or 
for India 

Where the functions of an office are transferred from an 
individual to a body of persons, the body excrcjsing these 
delegated functions is generall) known as a commission and the 
members as commissioners , thus the ofiice of lord high admiral 
of Great Britain is administered by a permanent board, the lords 
of the admiralty Such a delegation m ly be also temporary, as 
where the authority under the great st il to give the royal assent 
to legislation is issued to lords commissioners Similarly Ixidies 
of persons or single individuals maj be specially charged with 
carrving out particular duties , these m ly be permanent, such as 
the Chanty Commission or the Fcclesiastical and Church Estates 
( ommission, or ma> be temporary, such as various internation d 
bodies of mquir)', like the commission which imt in Pans in 1901; 
to inquire into the North Sea incident (see Doccer Bank), or 
such as the vinous commissions of inquiry, royal, statutory or 
departmental, of which an account is given below 

A commission m vy be granted by one person to another to act 
as his agent, and particulirly m business , thus the term is 
applied to that methexi of business in which goods are entrusted to 
an agent for sale, the remuneration being a percentage on tlic 
sales I his percentage is known as the “ commission,” end hence 
the word is extended to all remuneration which is h'sed on a 
percentage on the value of the work done 1 he right of an agent 
to remuneration in the form of a ” commission ” is always 
founded upon tin express or implied contract between himself and 
his principal Such a contract mav be implied from custom or 
usage, from the conduct of the principal or from the f ircumsUincts 
of the particular case Such commissions are only payable on 
transactions directly resulting from agency and may be payable 
though the principal acquires no benefit In order to claim 
remuneration an agent must be legally qualified to act in the 
lapicity in which he claims rcmuntrition lie cannot recover 
in respect of unlawful or wagering transactions, or in cases of 
misconduct or breach of duta 

Sem/ Cowint'iswn^ -- Ihe giving of a commission, in the sense 
of a bribe or unlawful payment to an agent or employe in order 
to influence him m relation to his principal’s or employe r s affairs, 
has grown to considerable proportions in modern times , it has 
Wen rightly regarded as i gross breach of trust upon the part of 
employes and agents, masmueh as it leads them to look to then 
own interests rather than to those of their employers In order to 
suppress this bribing of employes the Fnghsh legislature in 1906 
passed the Prevention of Corruption Ae t, which enacts that if an 
agent corruptly accepts or obtains for himself or fo’’ any other 
person any gift or consideration as an inducement or reward for 
doing or forbearing to do any act or business, or for showing or 
forbearing to show favour or disfavour to any person in relation to 
his pnncipal’s affairs, he shall be guilty of a misdemeanour and 
shall be liable on conviction or indictment to imprisonment with 
or without hard labour for a term not exceeding two years, or to a 
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fine not exceeding £500, or to both, or on summary conviction to 
imprisonment not exceeding four months with or without hard 
labourer to a fine not exceeding £50, or both 1 he act also applies 
the same punishment to any person who corruptl) gives or offers 
any gift or consideration to an agent Also if a person know ingly 
gives an agent, or if an agent know ingly uses, anv ret cipt vreount 
or document with intent to mislead the principal, they are 
guilty of a misdemeanour and liable to the punishment alread) 
mentioned For the purjioses of the act “ consideration ” in- 
cludes valuable consideration of any kind, and ” agent includes 
any person employed by or acting for another No prosecution 
can lie instituted without the consent of the attorney general, 
and every information must be upon oath 

Legislation to the same effect has been adopted in Australia 
A federal act was passed in i9o> dealing with secret commissions 
and in the same year both Victoria and W estern Australia passed 
drastic measures to prevent the giving nr receiving corruptly of 
(ommissions The Victoiian act applies to trustees, executors, 
administrators and liquidators as well as to agents Both the 
Victorian and the Western Australian acts enact that gifts to the 
parent, wife, child, partner or employer of an agent are to be 
deemed gifts to the agent unless the contrary" is prov"cd also 
that the custom of anv trade or calling is not m itself a defence to 
a prosecution 

Cottmi'istons of Inquiry, i e commissions for the purpose of 
eliciting information as to the operation of laws, or investigating 
particular matters, social, educational, &.c , ""le distinguished, 
according to the turns of their appointment, as royal, itatutor) 
and departmental A roval commission in England is appointed 
by the crown, and the commissions usually issue trom the office of 
the executive govemment which they sjiecially concern The 
objects of the inquiry are carefully defined m the warrant 
constituting the < ommission, whicli is termed the ‘ icfttcnce 
The commissioners give their services gratuitoush , hut where 
they involv'e anv great degree of professional skill compensation 
IS allowed for time and labour The expenses incurred are 
provided out of money annually voted for the purpose Unless 
expresslv empowered bv act of parliament, a commission cannot 
compel the production of documents or the giving of ey iilencc, nor 
can It administer in oath A commission ma> hold its sittings m 
any part of the United Kingdom, or may institute and eonduct 
experiments for the purpose of testing the utility of iny ention, Ac 
When the inquiry or anv particular portion of it is eoncluded, a 
report is presented to the crown through the home department 
All the commissioners, if unanimous sign the report, hut those 
who are unable to agree with the m ijorily can record ihcir dissent, 
and express their indiyadual opinions, either in paragraphs ap- 
pended to the report or in separate ly signed memoranda 

Statutory commissions are created bv acts of parliament and, 
with the exception that they are liable to have their piocccding". 
questioned in pailiament, have absolute powers within tin liimts 
of their presenbed functions and subject to the provisions 
of the act defining the some Departmental commissions or 
committees are appointed cither bv a treasury minute or h) the 
authority of a secret irv of state, for the purpose of instituting 
inquires into matters of official concern or examining into 
proposed (lunges m administrative arrangements Ihev are 
generally composed of two or more permanent officials of the 
department concerned in the investigation, along v\ith a sub- 
ordinate member of the administration Reports of such com- 
mittees arc usually regarded as confident! il documents 

A full account of the procedure in royal commcssions vmH be found 
in A Todd s Parliamentary (Tovernment t>i 1 nolaiui \ol 11 

COMMISSIONAIRE, the designation of an attendant, messen 
ger or subordinate employe in hotels on the continent of 
Europe, whose chief duty is to attend at railwav stations, secure 
customers, take charge of their luggage, carry out the necessary 
formalities with respect to it and have it sent on to the hotel 
1 hey arc also employed in Pans as street messengers, light porters, 
&c The Corps of Commissionaires, m England, is an associa- 
tion of pensioned soldiers of tnistworthy character, founded in 
1859 by Captain Sir Edward Weaker, KCB (1823--1904) 
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It was first started m a very small way, with the intention 
of providing occupation for none but wounded soldiers The 
nucleus of the corps consisted of eight men, each of whom had 
lost a limb I he demand, however, for neat, uniformed, trusty 
men, to perform certain light duties, encouraged the founder tp 
extend his idea, and the corps developed into a large self-sup- 
porting organization In 1906 theie were over 3000 members 
of the corps, more than 2000 of whom served in London Out- 
stations were established m various large towns of the kingdom, 
and the corps extended its operations also to the colonies 
COMMISSIONER, in general an ofheer appointed to carry out 
some particular work, or to discharge the duty of a particular 
oflice , one who is a member of a commission (q v) In this sense 
the word is applied to members of a permanently constituted 
department of the administration, as c ivil service commissioners, 
commissioners of income-tax, commissioners in lunacy, &c 
It IS also the title given to the heads of or important officials in 
various governmental departments, as commissioner of customs 
In some British possessions in Africa and the Pacific the head 
of the governiTient is styled high commissioner In India a 
commissioner is the chief administrative official of a division 
whi( h me hides several distru ts The office docs not exist in 
Madras, where the same duties are discharged by a board of 
revenue, hut is found in most of the other provinces The com- 
missioner comts midway between the local government and the 
district officer In the regulation prov inct.s the district officer is 
called a collet tor (q v ), and in the non-regul ition provinces a 
deputy - commissioner In the former he must always be a 
member of the covenanted civil service, but m the latter he 
ma> be a military officer 

K chief commissioner is a high Indian official, governing a 
province inferior in status to a lieutenant-governorshi{), but in 
direct subordination to the governor-general in council The 
provinces which have chief commissioners are the Central 
Provinces and Berar, the North-West Frontier Province and 
Coorg I he agent to the governor-general of Baluchistan is 
also chief commissioner of British Baluchistan, the agent to the 
governor-general of Rajputana is also chief commissioner of 
the British distru t of Ajmere-Merwara, and there is a chief 
commissioner of the \ndaman and Nicobar islands Several 
provinces, such as the Punjab, Oudh, Burma and Assam, were' 
administered by chief commissioners before they were raised 
to the sUvtus of lieutenant governorships (see Lifutfnani) 

A commissioner for oaths in England is a solicitor appointed 
by the lord chancellor to administer oaths to persons making 
iffidavits for the purpose of any cause or matter The Com- 
missioner for Oaths \ct 1889 (with an amending act 1891), 
amending and consolidating v'^anous other acts, regulates the 
ippointment and powers of such commissioners In most lai^c 
tow'iis the minimum qualification for appointment is six years’ 
continuous practice, and the application must be supported by 
two hamsters, two solicitors and at least six neighbours of 
the applicant The charge made by commissioners for every 
oath, declaration, affirmation or attestation upon honour is 
one shilling and sixpence , for marking each exhibit (a document 
or other thing sworn to in an affidavit and shown to a depionent 
when being sworn), one shilling 
COMMITMENT, m English law, a precept or warrant tn wntin^, 
made and issued by a court or judicial officer (including, m casts 
of treason, the privy council or a secretary of state), directing 
the conveyance of a person named or sufficiently described 
therein to a prison or other legal place of custody, and his 
tit tcntion therein for a time specified, or until the person to be 
detained has done a certain act specified in the warrant, e g paid 
a fine imposed upon him on conviction Its character will be 
more easily grasped by reference to a form now in use under 
statutory authority — 

In the county of A Petty Sissional Division of B 
To eich and all of the constables of the county of A and the 
governor of His Majesty s Prison at C 

E F hereinafter called the defendant has this day been convicted 
before the court of summary jurisdiction sitting at D 

(Here the conviction and adjudication is stated ) 
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You the said constables are hereby commanded to convey the 
defendant to the said prison and there deliver him to the goveinor 
thereof together with this warrant and you the governor of the 
said prison to receive the defendant nto your custody and keep 
him to hard labour for the space of three calendar months 

Dated bign iture and seal of 

V justice of the ptact 

A commitment as now understood differs from “ committal,” 
which IS the decision of a court to send a person to prison, and 
not the document containing the directions to executive and 
ministerial officers of the law which are consequent on the 
decision An interval must necessarily elapse between the 
decision to commit and the making out of the warrant of com- 
mitment, during which inten'al the detention m custody of the 
person committed is undoubtedly legal A commitment differs 
also from a warrant of arrest {mandat d'amener), in that it is not 
made until after the person to be detained has actually appeared, 
or has been summoned, before the court which orders committal, 
to answer to some charge 

If not always, at any rate since 1679, a warrant of commitment 
has lieen necessary to justify officers of the law in conveying 
a prisoner to gaol and a gaoler m receiving and detaining him 
there It is ordinarily essential to a valid commitment that it 
should contiin a specific statement of the particular cause of the 
detention ordered To this the chief, if not the only exception, 
IS in the case of commitments by order of either House of Parlia- 
ment (May, Pari Pr , iithed,63, 70, 90) Commitments by 
justices of the peace must be under their hands and seals Com- 
mitments by a court of record if form xlly drawn up arc under 
the seal of the court 

Every person m custody is entitled, under the Habeas Corpus 
Act 1679, to rcccice within six hours of demand from the officer 
in whose custody he is a copy of anv warrant of commitment 
under which he is detained, and may challenge its legality by 
application for a writ of babe is c orpus 

So far as concerns the ai Is of justices and tribunals of limited 
junsdiction, the stringency of the rules as to commitments is an 
import int aid to the lihertv of the subject 

In the case of superior courts no statutory forms of commit- 
ment exist, and the same formalities are not so strictly enforced 
Committal of a peison present m court for contempt of the court 
is enforced by his immediate arrest by the tipstaff as soon as 
committal is ordered, and he may be detained m prison on a 
memorandum of the clerk or registrar of the court while a formal 
order is being drawn up Anci in the case of persons sentenced 
at assizes and quarter sessions the only wntten authoniy for 
enforcement is a calendar of the prisoners tried, on which the 
sentences are entered up, signed by the presiding judge 

Commitments are usually made by courts of criminal juris- 
diction m respect of offences igainst the criminal ) iw, but arc also 
occasionally made as a punishment for disobedience to the orders 
made in a civil court, e g where a judgment debtor ha\ ing me ins 
to pay refuses to satisfy the judgment debt, or m cases wheie 
the person committed has been guilty of a direct contempt of 
the court 

The expenses of executing a warrant of commitment, so far 
as not paid by the prisoner, are defray ed out of the parliamentary 
grants for the maintenance of prisons 

COMMITTEE (from commtUe, an Anglo-Fr past participle of 
commettre, I^t committere, to entrust , the modern Fr equivalent 
comtti IS derived from the Eng ), a person or body of persons to 
whom something is “committed” or entrusted I he term is 
used of a person or persons to whom the charge of the body 
(“ committee of the person ”) or of the propertv and business 
affairs (“ committee of the estate ”) of a lunatic is committed 
by the court (see Insanity) In this sense the English usage is 
to pronounce the word commt-ttee 1 he more common meaning 
of “ committee ” (pronounced committ-y) is that of a body of 
persons elected or appointed to consider and deal with certain 
matters of business, specially or generally referred to it 
COMMODIANUS, a Christian I^tm poet, who flourished about 
A D 250 The only ancient writers who mention him are 
Gennadius, presbyter of Massilia (end of 5th century), in his De 
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scriplorjbus ecclestasttas, and Pope Gelasius in De libris 
rectptendis et non rectpiendis, in which his works are classed as 
Apocryphi, probably on account of certain heterodox statements 
contained in them Commodianus is supposed to have l>een an 
African As he himself tells us, he was originally a heathen, but 
was converted to Christianity when advanced in years, and felt 
c tiled upon to instruct the ignorant in the truth He was the 
author of two extant Latin poems, lusUiictwues and Carmen 
apologetuum (first published in 1852 by J B Pitra in the 
Sptalegtum Solesmense, from a MS in the Middlchill collection, 
now at Cheltenham, supposed to have been brought from the 
monastery of Bobhio) The Inslruchones consist of 80 poems, 
each of which is an acrostic (with the exception of 60, where the 
initial letters arc in alphabetical order) The initials of 80, read 
backwards, give Commodianus Mtnduus ( hnsti The Apolo- 
geheum, undoubtedly by Commodianus, altliough the name of 
the author (as well as the title) is absent from the MS , is free 
from the icrostic restriction The first part of the Insirud tones 
IS addressed to the heathens and Jews, end ridicules the divinities 
of classical mytholog) , the second contains rt flections on 
Antichrist, the end of the world, the Resurrection, and advice to 
Christians, penitents and the clergy In the Apolngeticum all 
mankind are exhorted to repent, in view of the approaching end of 
the world The appearance of Antichrist, identified with Nero 
and the Man from the hast, is expected at an early date 
Although the) displa) fiery dogmatic zeal, the poems cannot be 
considered quite orthodox To the classical scholar the metre 
alone is of interest Although they are professedly written m 
hexameters, the rules of quantity are sacrificed to accent The 
first four lines of the ImtrucUones may be quoted by way of 
illustr ition 

“ nostia viam ctranti demonstrat 

Respectumqui bonum turn vcnciit saccuh meta 
\ct(rnum hen quod discudunt msei 1 corda 
tgo similiter crrasi trnipoic multo ’ 

These versts pohlict (as the) are called) show that the change was 
already passing o\ er Latin which resulted in the formation of the 
Rom anc e 1 inguages The use of cases and genders, the construc- 
tion of verbs and prepositions, and the verbal forms exhibit 
striking irregularities Ihe author howev ci , shows an acquaint- 
ance with I atm poets — Horace, Virgil, 1 mrttius 

The best edition of the text is by B Dombart (Vunn i 1887) and 
a good account of the poems will be found m M Manitiiis l,e%chnhte 
der ihrtsllnli latetnisthen Polsii (1801) with bibliogiaphy to which 
ma\ be added C Boissii 1 “toinmodnn m the MilatiQn Rennr 
(1887) H Brtwtr hommodtan von Gaza (Padtrborn 1006) 

I \ernKr “ I i Vtrsifu ition latine popiil iirt en Afnqiic m lieiue 
de phtlologie xv (1801) and C K I rcppel Commodten Arnobe 
I aclance (iSoi) Tculfcl-'schwabt Hist of Roman Liteuif toe (Eng 
trails 381) should ilso be consult* d 

COMMODORE (a form of “ commander ” , in the 17th century 
the term “ commandore ” is used) a temporary rank m the 
British navy for an officer in command of a squadron 1 here are 
two kinds, one with and the other without a captain below him in 
his ship, the first holding the ttmporirv rank, pa\ , &e , of a rear- 
admiral, the other that of captain It is also given as a courtesy 
title to the senior officer of a squadron of more th in three yesst Is 
In the United States nav) “commodore was a fourtesy title 
given to captains who had been in lommand of a s(|Uddron In 
1862 it was made i commissioned rank, but was abolished in 1890 
The nime is given to the president of a vuht tlub, as of the 
Royal \acht Squadron, and to the sinior capfiiin of a fleet of 
merchant vessels 

COMMODUS, LUCIUS AELIUS AURELIUS (161-192), also 
called Marcus Antoninus, emperor of Rome, son of Marcus 
Aurelius and I'austina, was boin at I anuvium on the 31st of 
August lor In spite of a taieful edutation he soon showed a 
fondness for low soc 11 tv .ind amusement At the age of fifteen he 
was associated by his father m the government On the death of 
Aurelius, whom he had accompanied in the war against the Quadi 
and Marcomanm, he hastily concluded peace and hurried back to 
Rome (180) Ihe first years of his reign were uneyentful, but in 
183 he was attacked by an assassin at the instigation of his sister 
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Luciila and many members of the senate, which felt deepK 
insulted by the contemptuous manner m which Commodus 
treated it From this time he became tyrinnical Many 
distinguished Romans were put to death as implicated in the 
conspiracy, and others were executed for no reason at all The 
treasury was exhausted by lavish ( xpenditure on gladiatorial and 
wild beast combats and on the soldiery, and the property of the 
wealthy w IS confiscated At the same time Commodus, proud 
of his bodily strength and dexterity, exhibited himself m the 
arena, slew wnld animals and fought with gladiators, and com- 
manded that he should be worshipped as the Roman Hercules 
Plots against his life naturally liegan to spring up lhat of his 
favourite Perennis, praefect of the praetorian gu ird, w as dis- 
covered in time I he next danger was from the people, who were 
infuriated by the dearth of corn 1 he mob repelled the praetonan 
guard, but the execution of the haled minister Cleander quieted 
the tumult The attempt also of the daring highwayman 
Maternus to seize the empire was betrayed , but at last Fclectus 
the emperor’s chamberlain, Laetus the praefect of the praetonans, 
and his mistress Mania, finding their names on the list of those 
doomed to death, united to destroy him He was poisoned, and 
then strangled by a wrestler named Nanissus, on the 31st of 
December 192 During hix n ign unimportant wars were success- 
fully carrieel on by his generals Clodius Albinus, Pescennius 
Niger and Ulpius Marcellus The frontier of Dacia was success- 
fully defended against the Scythians and barmatians, and a tract 
of territory reconquered in north Britain In 1874 a statue of 
Ceimmodus was dug up at Rome, in which he is represented as 
Hercules — a lion’s skin on his head, a club in his right and the 
apples of the llespcrides in lus left hand 

See Aclius Lampridius Hcrodian and fragments in Dio Cassius 
II Schiller Geschiihte dtr rumtschen hatbetzeit J Zurchcr Com 
modus (1868 in I 3 u<linKtrs Untersuchun^tn zur romuthen hatst 
ddchnhte a criticism of Herodian s account) Pauly Wissowa 
Realencyclopadie 11 2464 ff (vonRohdtn) Hcci “ Der histonschc 
Wert dts Vita Commodi {Pfttlologns Supplcnientband ix ) 

COMMON LAW, like civ il layv, a phrase w ith many sh adi s of 
meaning, and probably best defined yvith reference to the various 
things to whuh it is opposed It is contrasted with statute law, 
as law not promulgated by the sovereign body with equity, as 
the law prey ailing between man and man, unless when thi court 
of ehancer) assumed jurisdiction , and yvith local or customary 
law, as the general layv for the whole realm, toler iling v ariations 
m cerUain districts and under certain conditions It is also 
sometimes contrasted with civil, or canon, or internation il liw, 
which are foreign systems recognized in certain speci il courts 
only and within limits defined by the common law As against 
all these contrasted kinds of law, it may be described broadlv as 
the universal law of the realm which applies yyheiev er they hav e 
not been introduced, and which is supposed to hive a principle 
for every possible case Occ isiomlly , it would apjiear to lie used 
in a stnse whu h would exclude the law developeel by at all cyenls 
the more modern decisions of the courts 

Blackstone divides the civil law of Tngland into lex senpta or 
statute law, and lex non unpin or common 1 iw Ihe latter, he 
says, consists of (1) general c iistnms yvhich are the common lavy 
strictl) so called, (2) particular customs prevailing in certain 
districts, and (^) laws used in particular courts Ihe first is the 
law by which “proceedings and determinations in the kings 
ordinary courts of justice are guide d and directed ’ 1 h it the 
eldest son alone is heir to his ancestor, that a deed is of no v alidit) 
unless sealed and deliyered, that wills shall be construed more 
1 iv ourably and deeds more sti 11 th ire ex uiipli s of Lommon 1 iw 
doctnnes, “ not St t down in iny written si atuti or ordinance but 
depending on immemorial usage tor their support ’ The validit) 
of these usages is to be determined by the judges — ‘ the de- 
positaries of the law, the Ining orules who must d«tide in all 
cases of doubt, and who are bound by an oath to decide according 
to the law of the land Their judgments are preserved as 
records, and “ it is an established rule to abide by former pre- 
cedents where the same points come again in litigation Iht 
extraordinary deference paid to precedents is the source of the 
most striking peculiarities of the I nglish common law There 
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can be little doubt that it was the rigid adherence of the common 
law courts to established precedent which caused the rise of an 
independent tribunal admmistenng justice on more equitable 
principles — the tribunal of the chancellor, the court of chancery 
And the old common law courts — the king’s bench, common 
pleas and exchequer— were always, as compared with the court 
of chancery, distinguished for a certain narrowness and techni- 
cality of reasoning At the same time the common law was never 
a fixed or rigid system In the application of old precedents to 
the changing circumstances of society, and m the development 
of new principles to meet new cases, the common law courts 
displayed an immense tunount of subtlety and ingenuity, and a 
great deal of sound sense The continuity of the system was not 
less remarkable than its elasticity Iwo great defects of form 
long disfigured the English law One was the separation ol 
common hw and equity Ihe Juduature Act of 1873 remedied 
this by merging the jurisdiction of all the courts m one supreme 
court, and causing equitable principles to prevail over those of the 
common law where they differ I he other is the overwhelming 
mass of precedents in which the law is embedded This can only 
be removed by some well-conceived scheme of the nature of a 
code or digest , to some extent this difhe ulty has been overcome 
by such acts as the Jiills of Exchange Act 1882, the Partnership 
Act 1890 and the bale of Goods Act 1893 
T he 1 nglish common law may be described as a pre-eminently 
nxtional system Based on Saxon customs, moulded by Norman 
lawyers, and jealous of fonign systems, it is, as Baton says, as 
mixed as the English language and as trulv national And like the 
language , it has been taken into other English-speaking countries, 
and IS the foundation of the law in the United states 
COMMON LODGING-HOUSE, “a house, or part of a house, 
where persons of the poorer classes are received for gain, ind in 
which they use one or more rooms in common with the icst of 
the inmates, who ,’re not members of one fimily, whether for 
t itmg or sleeping {Langdon v 13roadb(nt 1877, 37 L T 4.34, 
Booth V Ferrell^ 1890, 25 Q B D 87) Iherc is no sUtuton 
definition of the class of houses in England intended to be in- 
cluded in the expression ‘ common lotlging house,” but the above 
definition is very generally accepud is imbracing those houses 
whi( h, under the Public He ilth and other Acts, must be registered 
and inspected The provisions of the Public Health Act 1875 
are that every urban and rural district ( ouncil must keep registers 
showing the namt s and ri siilences of the keepers of all common 
lodging-houses m their districts, the situation of every such house, 
and the number of lodgers authorued by them to be received 
therein Ihey may ic quire the keeper to ifh\ and keep unde- 
faced and legible a notice with the woids ‘registered common 
lodging-house in some conspicuous pi ice on the outside of the 
house, and may make by'^-laws fixing the numlier of lodgers, 
for the separation of the sexes, for promoting cleanliness and 
ventilation, for the giving of notices and the taking of prei uutions 
in case of any infectious disease, and generilly for the well 
ordering of such houses J he keeper of a common lodging-house 
IS rt<|uired to limewasn the wxills and ceilings twice a year — 
in April and October— and to provide a pioper water-supply 
I he whole of the house must be open at all time s to the insjiection 
of any officer of a council The county of London (except the 
city) IS under the Common Lodging Housts Acts 1851 and 1853, 
with the Sanitary Act 1S66 and the Sanitary I aw Amendment 
Act 1874 The administration of these acts was, from 1851 to 
1894, m the hands of the chief commissioner of police, when it 
was transferred to the Ixmdon County Council 
COMMON OHDER, book OF, sometimes called The Order 
of Geneva or Ktjox'i Liturgy, a direc tory for jiublic worship 
m the Reformed Church m Scotland In 1557 the Scottish 
Protestant lords m council enjoined the use of the English 
Common Prayer, / e the Second Book of Edward VI Mean- 
while, at Frankfort, among British Protestant refugees, a con- 
troversy was going on between the upholders of the English 
liturgy and the ETench Reformed Order of Worship lespectively 
By way of compromise John Knox and other ministers drew up 
a new liturgy based upon earlier Continental Reformed Services, 


whicli was not deemed satisfactory, but which on his removal 
to Geneva he published in 1556 for the use of the English con- 
gregations in that city The Geneva book made its way to 
Scotland, and was used here and there by Reformed congregations 
Knox’s return in 1559 strengthened its position, and in 1562 the 
General Assembly enjoined the uniform use of it as the “ Book 
of Our Common Order ” in ” the administration of the Sacra- 
ments and solemnization of marriages and burials of the dead ” 
In 1564 a new and enlarged edition was printed m bdmbuigh, 
and the Assembly ordered that “ every Minister, exhorter and 
reader ’ should have a copy and use the Order contained therein 
not only for marriage and the sacraments but also “ in Prayer,” 
thus ousting the hitherto permissible u^e of the Second Book of 
Edward VI at ordiiury service ” ihe rubrics as retained 
from the Book of Geneva made provision for an extempore 
prayer before the sermon, and allowed the minister some latitude 
m the other two prayers The forms for the special services 
were more strictly imposed, but liberty was also given to vary 
some of the prayers in them J he rubrics of the Scottish portion 
of the book are somewhat stricter, and, indeed, one or two of 
the Geneva rubrics were made more absolute in the Scottish 
emendations , but no doubt the ‘ Book of Common Order ’ 
IS best described as a discretion try liturgy ’ 

It will be convenient here to give the contents of the edition 
printed bv Andrew Hart at Edinburgh in 1611, and described 
(as was usuallv the case) ixs The Psalmes of David in Meeter, with 
the Prose, whereunto is added Prayirs commonly used tn the Kirke, 
and private houses with a perpetuall Kalendar and all the Changes 
of the Moone that shall happen for ihe space of Six Yieres to come 
They arc as follows — 

(1 ) The C ilend.ir , (11 ) The mines of the Faires of Scotland , 
(ill) The Confession of Faith used at Geneva and received by 
the Church of Scotland , (iv -vii ) Conreming the election and 
duties of Ministers, Elders end Deacons, and Superintendent , 
(viii ) An order of Ecclesiastical Disc iplinc , (ix ) The Order of 
Excommunication and of Public Repentance, (x ) The Visita- 
tion of the Sick , (xi ) The Manner of Burial , (xii ) The Order of 
Public Worship — F'orms of Confession and Prayer after Sermon , 
(xiii ) Other Public Prayers , (xiv ) Ihe Administration of the 
Lord’s Supper , (xv ) The E'orm of Marruige , (xvi ) Ihe Order 
of Baptism , (xvii ) A Treatise on Fasting with the order thereof , 
(xviii ) The Psalms of David , (xix ) torelusions or Doxologies , 
(xx ) Hymns — metrical versions of the Decalogue, Magnificat, 
Apostles’ Creed, &r (x\i ) t.ilvm’s Catechism , (xxn and 
xxiii ) Prayers for Piivate Houses and Miscellaneous Praj ers, c g 
for a man before he begins his work 

The Psalms and Catechism together occupy more than hvlf 
the book Ihe chapter on burial is significant In place of tlie 
long office of the ( aiholic Church we have simply this statement 
— 1 he corpse is reverently brought to the gi ive, accompamc cl 
with the Congregation, without any further ceremonies winch 
being buried, the Minister (if he be present and recjuired) goeth 
to the Church, if it be not far off, and maketh some comfortable 
exhorCition to the people, touching death and rcsuircc (ion ” 
This (with the exception of the bracketed words) wis tiken over 
from the Bcxik of Geneva The Westminster Directory which 
superseded the Book of Common Order also enjoins interment 
“ without any ceremony,” sue h being stigmatized as ” no way 
beneficial to the dead and many ways hurtful to the living ” 
Civil honours may, however, be rendered 

Revs G W Sprott and Thomas Leishman, in the introduction 
to their edition of the Book of Common Order, and of the West- 
minster Directory published in 1868, collected a valuable scries 
of notic es as to the actual usage of the former book foi the period 
(11564-1645) during which it was enjoined by ecclesiastical law 
Where ministers were not available suitable persons (often old 
priests, sometimes schoolmasters) were selected as readers Good 
contemporary accounts of Scottish worship are those of W 
Cowper (1568-1619), bishop of Galloway, in his Seven Days’ 
Conference between a Catholic Christian and a Catholic Roman 
(c, 1615), and Alexander Henderson m The Government and Order 
of the Church of Scotland (1641) There was doubtless v good 



COMMONPLACE— COMMONS 


deal of variety at different times and in different localities 
Karly in the 17th century under the twofold influence of the 
Dutch Church, with which the Scottish clergy were m close 
connexion, and of James I ’s endeavours to “ justle out ” a 
liturgy which gave the liberty of “ conceiving ” prayers, ministers 
began m prayer to read less and extemporize more 

Turning again to the legislative history, m 1567 the prayers 
were done into Gaelic , in 1579 parliament ordered all gentlemen 
and yeomen holding property of a certain value to possess copies 
The assembly of 1601 declined to alter any of the existing 
prayers but expressed a willingness to admit new ones Between 
i6o6 and 1618 vanous attempts were made under English and 
Episcopal influence, by assemblies afterwards declared unlawful, 
to set aside the “Book of Common Order” The efforts of 
James I , Charles I and Archbishop Laud proved fruitless , 
in 1637 the reading of laud’s draft of a new fonn of service 
based on the T nghsh prayer book led to riots in h rhnburgh and to 
general discontent in the country The Gcncr d Assembly of 
Glasgow in 1638 abjured Laud’s book and took its stand again 
by the Book of Common Order, an act repeated by the assembly 
of 1639, which also demurred against innovations proposed by 
the English separatists, who objected altogether to lituigical 
forms, and in particular to the I ord s Prayer, the (Aorta Pain 
and the minister kneeling for private devotion in the pulpit 
An Aberdeen printer named Raliin was publidy censured for 
having on his own authority shortened one of the pravers 
The following years witnessed a lounter attempt to introduce 
the Scottish liturgy into England, especially for those who in the 
southern kingdom were im lined to Presbyterianism Ihis 
effort (ulminatcd in the Westminster Assembly of divines 
which met m 1643, at which six commissioners from the Churcti 
of Scotland were present, and joined in the task of drawing up 
a Common Confession, Catechism and Directory for the three 
kingdoms 1 he commissioners reportt d to the Gi neral Assembly 
of 1644 that this Common Directory “is so begun tliat wt 
could not think upon any particular Diicctory for our own Kirk ’ 
ihe General Asocmbly of 1645 careful study approvtil 
the new order An act of Assembly on the 3rd of February and 
an act of pvrliamcnt on the 6th of I*>bruarv ordered its use m 
every church, and henceforth, though then was no act setting 
aside the “ Book of C ommon Cirder,” the Westminster Directory 
was of pnmiry authoiity The lEreetory was laeint simjAy 
to make known “ the general heads, the sense and scope of the 
Prayers and other parts of Public Worship,” and if need be, 
“ to give a help and fuiniture ” The act of parli iment recogniz- 
ing the Directory wis annulled at the Restoration xnd the Ixiok 
has never since Ixen acknowledged by a civil authoiity in Scot- 
land But (ic neral Assemblies have frequently recommended its 
use, and worship m Presbyterian chun lies is largely conducted 
on the lines of the W’estrninstcr Assembly’s Directory 

The modern Book oj Common Order or Euchologion is a com- 
pilation drawn from various souiccs .ind issued by the Church 
Serv i( e Society, an organization whic h endeavours to promote 
liturgical usages within the Established Church of Scotland 
COMMONPLACE, a transhtion of the Gr kou^s 
ie a pissage or argument appropriate to seveial cases, i 
“ common-place book ” is a collection of such passages or 
quotations arranged for reference under general heads cither 
alphabetically or on some method of classification To such a 
book the name adversaria w.as given, which is an adaptation of 
the I vtm adversaria sertjHa, notes written on one side, the side 
opposite {adversus), of a paper or book From its origin il mean- 
ing the word came to be used as meaning someUiing hackneved, 
a platitude or truism, and so, as an adjectiv^e, equivalent to 
trivial or ordinarv It was first spelled as two words, then with 
a hyphen, and so still m the sense of a “ common-place book ” 
COMMON PLEAS, COURT OF, formerlv one of the three 
English common law courts at Westminster — the other two 
being the king s bench and exchequer I he court of common 
pleas was an offshoot of the Curia Regis or king s council 
Previous to Magna Carti, the king’s council, especially thit 
portion of it which was charged with the mvnagement of judicial 
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and revenue business, followed the king’s person Thu,, as far as 
private litigation was eoneemed, caused great inconvenience 
to the unfortunate suitors whose plaints aw uted the attention 
of the court, for they had, of necessity, also to follow the king 
from place to place, or lose the opportunity of having their 
causes tried AceorcJmgly, Magni Cart? enacted that ( ommon 
pleas {communta pUutta) or causes between subject and subject, 
should be hcl 1 m some fixed place md not follow the court 
This place was fixed it Westminster The court was presided 
over by a chief {captlalis justtaaitus de communi banco) and four 
puisne judges The jurisdiction of the common pleas was, bv the 
Judicature Act 1873, vested m the king’s bench division of the 
High ( ourt of Justice 

COMMONS,^ the term for the lands held m common dt\ , i 
rclic of the svstem on wliiih the lands of I nglind were for the 
most part cultivated during the midille ages Ihe 
ountry was dividtd into vills, or townships— often, 
though not ntcessarilv, or alwavs, coterminous with 
the parish In etch stood a cluster houses, i vnllagc , in which 
dwelt the men of the township, and tround tht village I iv the 
arable fields and otixt lands, which thev worked as one common 
farm Save for a few small inrlosurcs near the village— for 
gardens, orchards or paddocks for >oung stock — the whole town- 
ship was free from permanent fencing The arable linds lav m 
large tracts divided into ( ompartments or fields, usually three 
m number, to receive in constant rotation the tnenni il succession 
of wheat (or r)e), spring crops (such as barle>, oats, beans or 
pcis), and fallow Low lying Unds were used as meadows, and 
there were sometimes pastures fed according to fixed rules 
Ihe poorest land of the township was left waste — to suppK feed 
for the cittle of the C()mmunit>, fuel, wood for repairs, and any 
other commodity of a rencwalile or pi actually inexhaustible 
( haracter - Ihis waste land is the common of our own davs 
It would seem likely that at one time there was no division, 
is between individual inhihitants or householders, of any of the 
lands of the township, but only of the produc ts But so far back 
as accurate information extends the arable 1 md is found to be 
parcelled out, each householder owning strips in each field 
Ihesc strips are alwavs long and narrow, and he m sets pvrallel 
with one another The jilough for eulliv vting the fields was 
m untamed at the common expe nse of the \ illage, and the draught 
oxen were furnishetl by the householders From the time wlien 
the crop was carried till thi next sowing, the field lav open to the 
cattle of the whole vili, which also had the free run of the fallow 
field throughout the vear But when two of the three fields were 
under crops, and the m< vdows laid up for hiy, it is obvious that 
the cattle ot the township reijuired some other resort for pastur- 
age This was supplied by the waste or common Upon it the 
householder turned out the oxen and hoises which he contributed 
to the jilough, and the cows and sheep, which wcic useful in 
m muring the common fields, — in the words ol an old 1 iw cise 
horses and oxen to plough the Imd and cows and sheep to 
compester it ’ Ihus the use of the common bv i xh house holder 
was natur illv measured bv the stoc k which he kept foi the seivice 
of tlie common fii Ids and when, at i later period, cjuestions 
arose as to the extent of tlie 1 ights on the ( ommon, the necessary 
practice furnished the rule, that the commoner could turn out 
as many head of cattle as he could keeji by mt ms of the lands 
which were parcelled out to him,— the rule of kvanev and eou- 
chancy, which h as come down to the present dav 

In the earliest post-conquest times the vill or township is 
found to lie associated with an ovei-lord 1 ficic has been much 
controversy on the question, whether the vill onginally 
owned its lands free from aav control, and was subse- 
(juently reduced to a state of subjection and to a large 
extent deprived of its ownership, or whether its whole history 
has been one of gradual einaiu qxation, the ownership of the waste, 

’ For the commons {< omnium 1 a( s) m a socio-pofitital sense see 
Ri PRrsFNTATiox and Pari iavifnt 

^ lh( rc IS an entry on the court loIK of the m anor of \\ nnbleejon 
of the division amongst the inhabitants of the vill of the crab apples 
glowing on the common 
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or common, now astnbed by the Uw to the lord being a remnant 
of his ownership of all the lands of the vill (See Manor ) 

At whatever date the over-lord first appeared, and whateitr 
may have been the personal relations of the villagers to him from 
time to time after his appearance, there can be hardl) any doubt 
that the village lands, whether arable, meadow or waste, were sub- 
stantially the property of the villagers for the purposes of use and 
enjoyment They resorted freely to the common for such purposes 
as were incident to their system of agriculture, and regulated its 
use amongst themselves The idea that the common was the 
“ lord’s waste,” and that he had the power to do whit he liked 
with It, subject to specific and limited qualifj ing lights m others, 
was, there is little doubt, the creation of the Norm in lawyers 
One of the earliest assertions of the lord s proprietar} 
interest in wiste lands is contained in the Statute of Merton, a 
StMtutet which, it is well to notice, was passed in one 

ofMertoa of the first assemblies of the barons of England, before 
and WcMt- the commons of the realm were summoned to parlia- 
Tite Second This Statute, which became law in the jear 

1235, pros ided “ that the great men of England (which 
had enfeoffed knights and their freeholders of small tenements 
in their gre it manors) ” might ” make their profit of their lands, 
wastes, woods and pastures,” if thev left sufficient pasture 
for the service of the tenements they had granted Some fifty 
vears later, another statute, that of Westminster the Second, 
supplemented the Statute of Merton by enabling the lord of the 
soil to inclose common lands, not onl> agunst his own tenants, 
but against ” neighbour^. ” claiming jiasturc there These two 
pieces of legislation undoubtedl> mark the growth of the doctrine 
whi(h converted the over-lord’s territorial sway into property 
of the modern kind, and a corresponding loosening of the hold 
of the rural townships on the wastes of their neighbourhood 
lo what extent the two acts were used, it is very difficult to say 
We know, from I iter controversies, that thev made no very great 
change in the svstem on which the country was cultivated, 
a system to which, as we have seen, commons were essential 
In some counties, indeed, inclosurcs had, hy the fiulor 
period, made gre iter progress than in others T Tusser, in his 
culogium on indosed farming, cites Suffolk and Essex as inclosed 
counties by way of contrast to Norfolk, ( ambndgeshire and 
I eicesteishire, where the open or ‘ chimpion” (champain) 
svstem prevailed The Statutes of Merton and Westminster 
miy have had something to do with tlie prepress of inclosed 
farming , but it is probable that their chief operation lay in 
furnishing the lord of the manor with a f irm on the new system, 
side b\ side with the common fields, or with a deer park 

The first cv'ent which really endangered the village svstem was 
the eorning of the Illack Death This scouige is siid to have 
swept away half the population of the country The 
dis ippearancc , by no means uncommon, of a whole 
family gave the over-lord of the vill the opportunitv 
of ippropriatmg, b\ wav of escheat, the holding of the house- 
hold in the common fields The land-holding population of the 
townships ind the persons interested in the commons were thus 
sensibly diminished 

Dm mg till Wirs of the Roses the small cultivator is thought 
to have agim made headwa> But Ins diminished numbers, 
and the larger interest which the lords hnd acijuired in the lands 
of eich vill, no doubt facilit ited the determined attack on the 
common field svstem which marked the reigns of Henry VIII and 
Edward VI 

This attack, which had for its chief object the conversion of 
arable land into pasture for the sake of sheep breeding, w^as 
The Tudor outcome of many causes It was no longer of 
agrarian importance to a territorial magnate to possess a large 
revoiu- body of followers pledged to his interests by their 
connexion with the land On the other hand, wool 
commanded a high price, and the growth of towns and of foreign 
commerce supplied abundant markets At the same time the 
confiscation of the monastic possessions introduced a race of 
new over-lords — not bound to their territories by any family 
traditions, and also tended to spread the view that the strong 


hand was its own justification In order to keep large flocks 
and send manv bales of wool to market, each landowner strove 
to increase his range of pasture, and with this view to conv ert the 
arable fields of his vill into grass land There is abundant 
evidence both from the complaints of writers such as I atimer 
and Sir Thomas More, and from the Statutes and royal com- 
missions of the day, that large inclosures were made at this time, 
and that the process was effected with much injustice and 
accompanied by great hardship “ Where,” sav s Bishop Latimer 
m one of his courageous and vigorous denunciations of ” mclosers 
and rcnt-raiscrs ” “ there have been many householders and 
inhabitants, there is now but a shepherd and his dog ’ In the 
full tide of this movement, and despite I atimer’s appeals, the 
Statutes of Merton and Westminster the Second were confirmed 
end re-enacted Both common fields and commons no doubt 
disappeared in many places, and the country siw the first 
notable instalment of inclosure But from the evidence of later 
years it is clear that a ven large area of the country was still 
cultiv ited on the common-field system for another couple of 
centurus When inclosure on anv considerable scale again 
came into favour, it was effected on quite different principles , 
and before describing what was essentially .1 modern movement 
it will be tonvenicnt to gi\e a brief outline of the principles of 
law applicable to commons at the present day 

La,o ~lhe distinguishing feature in law of common land i-., 
that It IS land the soil of which belongs to one person, and from 
whuh ceitain other persons take certain profits— for 
example, the bite of the griss by tin mouth of lattle, 
or gorse, bushes or hcithii for fuel or litter Tli( 
riglit to take such a profit is a right of lommon , the right to ff ed 
cattle on common land is a right of common of pasture , while 
the light of cutting bushes, goisc or heather (more rarely of 
lopping tuts) IS known as a right of common of esioven, (eslotwurs) 
or botes (respectively from the Norman-French esiouffer, and the 
Sixon botau, to furnish) Another right of common is thit of 
turbary, or the right to cut turf or peat for fuel There are also 
rights of taking sand graiel or loam for the repair and m imten 
anee of land The persons who enjoy any of these rights are 
called commoners 

From the sketch of the common-field sy stem of ignculture 
which has been given, we shall readily infer that x large proportion 
of the commons of the country', and of the pcculi irities of tlv 
law relating to commons, are traceable to tint system Ihu^, 
common rights are mostly attached to, or enjoyed with, certain 
linds or houses A right of common of pasture usualK consists 
of the right to turn out as many cattle as the farm 01 other 
private land of the commoner can support m winter , for, as 
we have seen, the enjoyment of the common, in the iilhgi 
system, belonged to the householders of the vilDgi , and was 
necessarily measund by their holdings in the lommon fields 
The cattle thus commonable are said to be Inmut and coxuhant, t ^ 
uprising and dovvn-lvmg on the land But it has now been 
dciicleci that they need not in fiet be so kept At the present 
day a commoner may turn out any cattle belonging to him, 
wherever they are kept, provided thev do not exceed m number 
the head of cattle whu h ean be supported by the stored summer 
produce of the land m respect of which the right is claimed, 
together with any winter herbage it produces The anirnds 
which a commoner may usually turn out are those which weie 
employed in the village system — horses, oxen, cows and sheep 
I he se animals aro termed commonable animals A right m ly be 
chimed for other animals, such as donkeys, pigs and geese, 
but they are termed non-commonablc, and the right can only be 
established on proof of special usage A right of pasture attached 
to land m the way we ha\e described is said to be appcmlant 
or appurtenant to such land Common of pisture appendant to 
land can only be claimed for commonable cattle , and it is held 
to have been originally attached only to arable land, thougli in 
claiming the right no proof that the land was originally arable 
IS necessary This species of common right is, in fact, the direct 
survival of the use by the village householder of the common 
of the township , while common of pasture appurten int 
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represents rights which gi ew up between neighbounng townships, 
or, m later times, by direct grant from the owner of the soil of the 
common to some other landowner, or (in the case of copyholders) 
by local custom 

Ihe i haractenstic of connexion with house or land also marks 
other riglits of common I hus a right of taking gorse or bushes, 
or of lopping wood for fuel, called fire-bote, is limited to the taking 
of such fuel as may be necessary for the hearths of a particular 
house, md no more may be taken than is thus required Ihe 
same condition applies to common of turbary, whi( h in its more 
Usual form authorizes the commoner to cut the heather, which 
grows thickly upon poor soils, with the roots and adhc ring earth, 
to a depth of aliout 9 in Similarly, wood taken for the repair^ 
of buildings (house-bote), or of hedges {hedge-bote or hey-bote), 
must be limited in quantity to the requirements of the house, 
farm buildings and hedges of the particular property to which 
the right is attached And heather taken for litter cannot be 
taken in larger cjuantities than is necessary for manuring the 
lands 111 respect of which the right is enjoyed It is illegal to 
take the wood or heather from the common, and to sell it to any 
one who has not himself a right to take it bo, also, a right of 
digging sand, gravel, clay or loam is usually appurtenant to 
land, and must be exercised with reference to the repair of the 
roads, or the improvement of the soil, of the particular propertv 
to which the right is attai hed 

We have already alludid to the fai t th it, in \«rmtn and later 
days, every vill or township was associated with some over-lord, — 
some one responsible to the crown, either dircitly or through 
other superior lords, for the holding of the lind and the per- 
formance of certain duties of defence and military support 
1 o this lord the law has assigned the ownership of the soil of the 
common of the vill , and the common has for many centuries 
been styled the waste of the manor The trees and bushes on 
the common belong to the lord, subject to any rights of topping 
or cutting which the commoners m ly possess The ground, sand 
and subsoil arc his, and e\cn the grass, though the commoners 
have the right to take it by the mouths of their cattle lo the 
over-lord, also, was assigned a seignory over all the other lands 
of the Mil , and the \ill tame to be Urmed his minor \t the 
present day it is the manorial system which must be iinoked in 
most eases as the foundation of thi curiously conflicting rights 
whii h co-cxist on i common (See M\nor ) 

Within the bounds of a manor, spciking gcnciilh, thcic 
are tliice classes of persons possessing an interest 
in the land, V 17 - 

(a) Pei sons holding lind freely of the manor, or 
ficthold tenants 

{b) Persons holding land of the manor by copy of court roll, 
or copyhold tenants 

{c) Persons holding from the lord of the manor, bv lease or 
igreement, or from year to year, land which was originalh 
d( mesne, or whu h was one e fret hold or i ojiyhoid and h is t ome 
into the lord s liands 1)> escheat or forfeiture 

\mongst the first two ehsscs we usually find the majority 
of the commoners on the wastes or commons of the manor 
lo eeery freehold tenant belongs a iiglit of common of piastiire 
on the commons, such right being eppendant ’ to the land 
which he holds fieely of the manor This right differs from most 
other rights of common m the charaeteristu thit actual exercise 
of the right need not be proved When once it is shown that 
certain land is held freely of the manor, it follows of necessity 
that a right of common of pasture for cominonabk cattle attaches 
to the lind, and therefore belongs to its owner, and may be 
exercised by its occupant “Common appendant,” said the 
Elizabethan judges, “is of common right, and commemes by 
operation of law and in favour of tillage ” 

Now this IS exactly what wc saw to be the case with reference 
to the use of the common of the vill by the householder cultivating 
the arable fields The use was a necessity, not depending upon 
the habits of this or that householder , it was a use for common- 
able cattle only, and was connected with the tillage of the arable 
lands It seems almost necessarily to follow that the freehold 


tenants of the manor are the lepresentativcs of the householders 
of the vill However this may be, it is amongst the freehold 
tenants of the manor that we must first look for commoners on 
the waste of the manor 

Owing, however, to the light character of the services rendered 
by the freeholders, the tr)nnexion of their lands with the manor 
IS often difficult to prove Copyhold tenure, on the other hand, 
cannot be lost sight of , and m many manors copyholders are 
numerous, or were, till quite recently ( opyholders almost 
invariably possess a right of common on the waste of the minor , 
and when (as is usual) they exist side by side with freeholders, 
their rights are generally of the same charactei The) do not, 
however, exist as of common right, without proof of usage, but 
by the custom of the manor ( ustorn has been defined b\ i 
great judge (Sir (leorge Jessel, MR, in Hammerton v Honey) 
as liMal law Thus, while the freehold tenants enjoy their rights 
by the general law of the land, the copyholders hive a similar 
enjoyment by the loe il liw of the manor This, agiin, is what 
one might expect from the ancient constitution of a village 
community The copvholders being originally serfs, had no 
nghts at law , but as they had a share in the tillage of the land, 
and gradually liecamc possessed of strips m the common fields, 
or of other plots on whu h they were settled b> the lord, they were 
admitted by waj of indulgence to the use of the common , and 
the practice hardened into a custom As might be expected, 
there is more varietv in the details of the rights they exercise 
rhey may claim common for cattle which are not commonable, 
if the custom extends to such cattle and thiir claim is not 
necessarily connected with arable land 

In the present dav large numljers of copyhold tenements have 
been enfranchised, ie converted into freehold The effect of 
this step IS to sever all connexion between the lind enfranchised 
and the manor of which it was previously held Technic illv, 
therefore, the common rights previously enjened in rtspe<i of 
the land would be gone \\ hen, however, theie is no mdie ition 
of any intentic n to extinguish such rights, the, tourls pioUtt 
the copyholders in their continued cnioymcnt and when an 
enfranchisement is effected under the statutes passed in modern 
years, the rights are expicssly preserved Ihe commoners on 
a manorial common then will lie, prima facie, the freeholders 
and cop> holders of the manoi, and the persons who own lands 
which were copyhold of the manor but have been enfranchised 

The cjccupants of lands belonging to the lord of the minor, 
though they usually turn out their cattle on the common, do so 
by virtue of the loid s ownership of the soil of the common, and 
can, as a rule, make no claim to any right of c ominon as against 
the lord, even though the practice of turning out may hive 
obtained in respect of particular lands for a long senes of vears 
When, however, lands have been sold by the lord of the manor, 
although no right of common attached by law to such lands m 
the lord’s hands, their owners may subsequentK enjov such a 
right, if It appears from the language of the deeds of convc vance, 
and all the surrounding c ircumstances, that there w is an 
intention that the use of the common should be enjoyed by the 
purchaser The rules cm this point arc very technical it is 
sufficient here to indicate that lands bought from a lord of a 
manor are not nccossariU destitute of common rights 

So far we have considered common rights as thev have arisen 
out of the manorial svstem, and out of the still older systc m of 
village communities There may, however, be rights 
of common quite unconncx^lcd with the minorial commoa 
system buch rights may he proved cither bv producing aot con- 
a specific grant from the ownei of the minoi or by aected 
long usage It is seldom that an actual grant is 
produced, although it would seem likely that such 
grants were not uncommon at one time But a claim 
foundcxl on actual usei is by no means unusual Such a claim 
mav Ik. based (a) on immcmoual usage, le usage for which 
no commencement later than the coronation of Richard I 
(1189) can l)e shown, (b) on a presumed modern grant which 
has been lost, or (c) (in some cases) on the Prescription Act 1832 
Theie are special rules applicable to each kind of claim 
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A right of common not connected with the manorial system 
may be, and usually is, attached to land , it may be measured, 
like a manorial right, by levancy and couchanev, or it may be 
limited to a fixed number of animals Rights of the latter 
character seem to have been not uncommon in the middle agest 
In one of his sermons against inclosure. Bishop I atimer tells us 
his father “ had walk (t e right of common) for loo sheep ” Ihis 
may have been a right in gross, but was more probably attached 
to the “ f mil of or £4 by j ear at the uttermost ” which his 
father held A right of common appurtenant may be sold 
separately, and enjoyed bv a purchaser independently of the 
tenement to which it was originally appurtenant It then 
becomes a right of common in gross 

A right of common m gross is a nght enjoyed irrespective of 
the ownership or occupancy of any lands It may exist by 
express grant, or by user imply ing a modern lost grant, or by 
immtmornl usage It must be limited to a certain number of 
cattle, unless the nght is claimed by a( tual grant Such rights 
seldom arise m connexion with commons m the ordinary sense, 
but are a frequent incident of rcgul ited or stinted pastures , 
the right is then generally known as a cattle-gate or beast-gate 

There may be rights over a common which exclude the owner 
of the soil from all enjoyment of some particular product of thi 
common Thus a person, or a class of persons, may be entitled 
to the whole of the corn, grass, undenvood, or sweepage (1 e 
everything which falls to the sweep of the scythe) of a tract of 
land, without possessing any ownership in the land itself, or 
m the trees or mines Siu h a right is known as a right of sole 
vestun 

A more limited right of the same character is a right of sok 
pasturage — the exclusive right to take evciythmg growing on 
the land m question by the mouths of cattle, hut not in any other 
way Either of these rights may' exist throughout the whole 
ytir, or during part only A right of sole common pasturage 
and herbage was given to a certain class of commoners m Ash- 
down Forest on the partition of the forest at the end of the i8th 
century 

We have seen that the common arable fields and common 
meadows of a vill were thrown open to the stock of the community 
between harvest and seed-time There is still to he 
oommoa’ there, a group of amble common 

tieidi fields, and occasionally a piece of grass land with many 
of the characteristics of a common, which turns out 
to be a common field or meadow The Hackney Marshes and 
the other so-called commons of Hackney are really common 
fields or common meadows, and along the valley of the Lea a 
constant succession of such meadows is met with I hey are 
still owned m parcels marked by metes , the owners have the 
right Lo gi ow' a crop of hay between I ady day and Lammas 
day , and from I ammus to March the lands are subject to the 
depasturage of stock In the case of some common fields and 
meadows the right of feed during the open time belongs exclusively 
to the owners , in others to a larger class, such as the owners 
and occupiers of all lands within the bounds of the parish 
Anciently, as we havt seen, the two classes would be identical 
In some places newcomers not owning strips in the fields were 
admitted to the right of turn out , in others, not Hence the 
distinction Similar divei^cnces of practice will be found to 
exist m Switzerland at the present day , nteder-gelassem , or 
newcomers, are m some communes admitted to all rights, 
while, m others, piivilcges are reserved to the burger, or cJd 
inhabitant householders 

Some of the largest tracts of waste land to be found m England 
are the waste or commonable lands of royal forests or chases 
Ihe thickets and pastures of Fpping korest, now 
preserved for London under the guardianship 
torests the city corporation, and the noble woods and far- 
stretching heaths of the New Forest, will be called to 
mind C-annock Chase, unhappily inclosed according to law, 
though for the most part still lying waste, Dartmoor, and 
Ashdown Forest in Sussex, are other instance-s , and the list 
might be greatly lengthened Space will not permit of any 


descnption of the forest system , it is enough, m this connexion, 
to say that the common rights in a forest were usually enjoyed 
by the owners and occupiers of land within its bounds (the class 
may differ in exact definition, but is substantially ecjuivalent 
to this) without reference to manorial considerations hpping 
Forest was saved by the proof of this right It is often said that 
the right was given, or confirmed, to the inhabitants in considera- 
tion of the burden of supporting the deer for the pleasure of the 
king or of the owner of the chase It seems moie probable 
that the forest law prevented the growth of the manorial system, 
and xvith it those rules which have tended to restrict the class 
of persons entitled to enjoy the waste lands of the district 
We have seen that in the case of each kind of common there is 
a division of interest I he soil belongs to one person , other 
persons are entitled to take certain products of the 
soil This division of interest preserves the common 
as an open space The commoners cannot inclose, taetosun 
because the land does not belong to them The owner 
of the soil cannot inclose, because inclosure is inconsistent with 
the enjoyment of the commoners’ rights At a very early date 
it was held that the right of a commoner proceeded out of every 
part of the common, so that the owner of the soil could not set 
aside part for the commoner and inclose the rest The Statutes 
of Merton and Westminster the Second were passed to get over 
this difficulty But under these statutes the burden of proving 
that sufficient pasture was left was thrown upon the owner of 
the soil , such proof can very seldom be given Moreover, the 
statutes have never enabled an inclosure to be made against 
commoners entitled to eiiffven or turbary It seems clear that 
the statutes had become obsolete m the time of Edward VI , or 
they would not have been re-tnacted And we know that the 
zealous advocates of inclosure in the i8th century tonsideied 
them worthless for their purposes Practically it may tx taken 
that, s,ive where the owner of the soil of a common acquires all 
the lands in the township (generally coterminous with the 
pansh)with which the common is connected, an inclosure ( innot 
legally be effected by him And even m the latter case it mav 
be that rights of common are enjoyed m respect of lands outside 
the parish, and that such rights prevent an inclosure 
Modern hulomre — When, therefore, the common field system 
began to fall out of gear, and the increase of population hi ought 
about a demand for an increased production of corn, 

It was felt to be necessary to resort to parliament modem 
for powtr to effect inclosure Ihe legislation which taciosure 
ensuid was based on two principles One was that 
all persons interested in the open land to be dealt with should 
receive a proportionate equivalent m inclosed land , tlie other, 
that inclosure should not be prevented by the opposition, or 
the inability to act, of a small minority Assuming that inclosure 
was desirable, no more equitable course could have been adopted, 
though in details particular acts may have been objectionalilc 
Ihe first act was passed m 1709 , but the precedent was followed 
but slowly, and not till the middle of the i8th century did the 
annual number of acts attain double figures The high-watir 
mark was reached m the period from 176s to 1785, when on an 
average forty-seven acts were passed every year From some 
cause, possibly the very considerable expense attending upon the 
obtaining of an act, the numbers then l:>egan slightly to fall off 
In the year 1793 a board of agriculture, apparently similar in 
character to the chambers of commerce of our own day, was 
established Sir John Sinclair was its president, and Arthur 
Young, the well-known agricultural reformer, was its secretary 
Owing to the efforts of this body, and of a select committee 
appointed by the House of Commons on Sinclair’s motion, the 
first Cicneral Inclosure Act was passed in 1801 This act would 
at the present day be called an Inclosure Clauses Act It con- 
tained a number of provisions applicable to inclosures, which 
could be incorporated by reference, in a private bill By this 
means, it was hoped, the length and complexity, and consequently 
the expense, of inclosure bills would be greatly diminished 
Under the stimulus thus applied inclosure proceeded apace 
In the year i8oi no less than 119 acts were passed, and the total 
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area inclosed probably exceeded 300,000 acres Ihree mclosures 
m the 1 mcolnshirc Fens account for over 53,000 acres As 
bcfoic, the movement after a time spent its force, the annual 
average of acts falling to about twelve m the decade 1830-1840 
Another parliamentary committee then sat to consider how 
inclosure might be promoted , and the result was the Inclosure 
Act 1845, which, though much amended by subsequent li^isU- 
tion, still stands on the statute-book I he chief feature of that 
act was the appointment of a permanent commission to make 
m each case all the inquiiics previously made (no doubt 
capriciously and imperfectly) by committees of the two Houses 
1 he commission, on being satisfied of the propriety of an inclosun 
was to draw up a provisional order prescribing the gencr il 
conditions on which it was to be carried out, and this order 
was to he submitted to parliament by the government of the day 
for confirmation It is believed that these inclosure orders 
afford the first example of the provisional order system of legisla- 
tion, which has attained such large proportions 

Again inclosure moved forwanl, and between 1845 and 1869 
(when it received a sudden check) 600,000 acres passed through 
the hands of the inclosure commission Taking the whole period 
of about a century and a half, when parliamentary inclosure was 
m favour, and making an estimate of acreage where the acts do 
not give it, the result ma> be thus summarized — ■ 



Acres 

From 1709 to 1707 

2 744 

1801 to 184^ 

I 307 964 

1845 to 18O9 

618 000 

Add for Forests inclosed under Special Acts 

100 OOO 


4 770 8<)0 


Ihe total area of England being 37,000,000 acres, we shall 
probably not he far wrong m concluding that about one a<rc 
in every seven was inclosed during the period in question 
During the first period, the lands inclosed consisted mainly 
common arable fields , during the sei ond, many gre it tracts of 
moor and fen were reduced to severalty ownership In the third 
period, inclosure probably related chiefly to the ordinary manon il 
common , and it seems likely that, on the whole, i ngland would 
have gained, had inclosure slopped in 1845 
As a fact it stopped m i86<) Before the inclosure commission 
had been in existence twenty years the feeling of the nation 
towards commons began to change 1 he rapid growth 
of towns and cspeciallv of I ondon, and the awakening 
movement ^cnse of the importance of protecting the public health, 
brought about an appreciation of the value of commons 
as open spaces Naturall) the metropolis saw the birth of this 
sentiment An attempted inclosure in 1864 of the commons at 
Epsom and Wimbledon aroused strong opposition , and a select 
committee of the House of Commons was appointed to consider 
how the I ondon commons could best be preserved The Metro- 
politan Board of Works, then in the vagour of youth, though 
eager to become the open-space authonty for I ondon, could 
make no better suggestion than that all persons interested m 
the commons should he bought out, that the board should defray 
the expense by selling parts for building, and should make parks 
of what was left Had this advice been followed, I ondon would 
probably have lost two-thirds of the open space which she now 
enjoys Portunately a small knot of men, who afterwards 
formed the Commons Preservation Society, took a broader and 
wiser view Chief amongst them were the 1 ite Philip Lawrence, 
who acted as solicitor to the Wimbledon opposition, and subse- 
quently organized the Commons Preservation Society, George 
Shaw-Lefevre, chairman of that societv since its foundation, 
the late John I ocke, and the late Lord Mount lemple (then 
MrW F Cowper) They urged that the (onflict of legal interests, 
which IS the special characteristic of a common, might be tnisted 
to preserve it as an open space, and that all that parliament 
could usefully do, was to restrict parliamentary inclosure, and 
to pass a measure of police for the protection of commons as 
open spaces The select committee adopted this view On their 
report, was passed the Metropolitan Commons Act x866, which 
prohibited any further parliamentary mclosures within the 


metropolitan police area, and provided means by which a common 
could be put under local management T he lords of the manors 
m which the Ixindon commons lay felt that their opportunil) 
of making a nch harvest out of land, valuable for building, 
though otherwise worthless, was slipping away, and a biltle 
royal ensued Im Insures were commenced, and the Suitutt of 
Merton prayed in aid The public retortid by legal proceiciipgs 
hiken m the names of commoners I he sc proceedings — whuh 
culminated in the mammoth suit as to Lppmg Forest, with 
the corporation of London as plaintiffs and fourteen lords of 
manors as defendants- were uniformly successful and London 
commons were saved By dc grees the rnanon il loi ds, see ing th it 
they could not hope to do be tter, parted with their interest for a 
small sum to some local authonty , anel a large area of the 
common land, not only m the teiuiity of Lemdon, but in the sub- 
urbs, IS now m the hands of the representatives of the ratepav ers 
md IS definitely appropriated to the recreation of the public 

Moreover, the Commons Preservation Society was able to 
base, upon the uniform success of the commoners in the law 
courts, a plea for the amendment of the law The 
Statute of Merton, we have seen, purports to enable meat of 
the lord of the soil to inclose a common, if he leaves statute a 
sulhcicnt pasture for the commoners This statute 
was const mtly vout bed in the litig ition about London commons , 
but in no single instance was an inclosure justified by virtue of 
its provisions It thus reriuuncd a trap to lords of manors, md 
a source of controversy and expense In the year jScyj Lord 
Hiring at the instance of the ( ommons Preservation Socictv, 
carried through piihimcnt the Commons 1 iw Amendment \ci, 
which provided that in future no inclosun under the Statute of 
Merlon should be valid, unless nude witli the consent of the 
Board of Agriculture, which was to consider the expedienc) of 
the ndosurc from a puhhe point of view 

Ihe movement to preserve commons as open spaces soon 
spread to the ruril districts Lndcr the Inclosure Act of 1845 
prov ision was made for the allotment of a p art of the 
land to be inclosed for field gardens for the labouring Commons 
jioor, and for recreation But those who were interested 
in effecting an inclosure often convinced the inclosure com- 
missioners that for some reason such allotments would he 
useless To such an extent did the rcserv ation of sue h allotments 
liecome discredited that, in i860, the commission proposed to 
p-irli ament the inclosure of 1^,000 acres, with the reservation 
of onlv one w re for recreation, and none at ill for field gardt ns 
ILiis proposal attracted the attention of Uenrv ]' iwcctt, who, 
after much inquiry and consideration came to thi conclu'uon 
that mclosures were, speaking gone rally, doing moie harm than 
good to the igru ultural labourer, and that, undi r sue h conditions 
IS the commissioners were prescribing, tliey constituted a serious 
evil With characteristic int’‘epidity he opposed the annual 
inclosure bill (which had come to he eonsidtrtd 1 mere forml 
and moved for a committee on the whole subject I he ultim ite 
risult was the passing, seven >c irs later, of the Commons Act 
1876 This mCvasure, introduced by a Conservative govirnment 
laid dowui the pnncijile that an inclosure should not be allowed 
unless distinctly shown to be for the benefit not menh of 
priv ite poisons, but of the neighbourhood gcmrilly and the 
public It imposed many i hecks upon the process, and fi ’lowing 
the course already adopted m the case of metiopohtan ( ommons 
offered an altcrnitive method of making commons more useful 
to the nation, viz their martigcment and ngulation as open 
spaces lh< effect of this legisl itinn and of the ch ingcd attitude 
of the House of Commons towards im losiire has betn almost 
to stop that process, except in the case of common fields or 
ectensive mountain wastes 

We have alluded to the regulation of commons as optn spaces 
Ihe pnm iry ohjet t of this process is to bring a common under 
the junsdiction of some (onstituted authoriiv, which Reguia- 
may make by-laws, enforceable in a summiry v/ay ^foa 
before the magistrates of the district for its protection, 
and miy appoint watchers or keepers to preserve order and 
prevent wanton mischief There arc sever il means of attaining 
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this object Commons within the metropolitan police district — 
the Greater London of the registrar-general — are m this respect 
in a position by themselves Under the Metropolitan Commons 
Acts, schemes for their local management may be made by the 
Board of Agriculture (m which the inclosure commission is now 
merged) without the consent either of the owner of the soil or 
the commoners — who, however, are entitled to compensation 
if they can show that they are injuriously affected Outside 
the metropolitan police district a provisional order for r^ulation 
may be made under the Commons Act 1876, with the consent 
of the owner of the soil and of persons representing two-thirds 
in value of all the interests in the common And under an act 
passed in 1899 fhe council of any urban or rural district may, 
with the approval of the Board of Agriculture and without 
recourse to parliament, make a scheme for the management of 
any common within its district, provided no notice of dissent is 
served on the board by the lord of the manor or by persons 
representing one-third m value of such interests in the common 
as are affected by the scheme There is yet another way of 
protecting a common A parish council miy, bv agreement, 
acquire an interest in it, and may make by-laws for its 
regulation under the Local Government Act 1894 The acts of 
1894 and 1899 undoubtedly proceed on right lines For, with 
the growth of efficient local government, commons naturally 
fall to be protected and improved by the authority of the 
district 

It remains to say a word as to the extent of common land 
still remaining optn in England and Wales In 1843 it was 
stmtiMtics fhat there were still 10,000,000 acres of 

common land and common-field land In 1874 another 
return made by the inclosure commission made aguess of 2,632,772 
These two returns were made from the same materials, vi7 
the tithe commutation awards As less th in 700,000 acres had 
been inclosed in the intervening period, it is obvious that the 
two estimates are mutuallv destructive In July 1875 another 
version was given in the Return of Landowners (generally 
known as the Modern Domesday Book), compiled from the 
valuation lists made for the purposes of rating This return 
put the commons of the country (not including common fields) 
at 1,542,648 acres It is impossible to view any of these returns 
as accurate Those compiled from the tithe commutation awards 
are based largely on estimates, since there are many parishes 
where the tithes had not Ijeen ( ommuted On the other hand, 
the valuation lists do not show waste and unoccupied lancl 
(which IS not rated), and consequently the information as to 
such lands in the Return of Landowners was bised on any 
materials which might happen to be at the disposal of the clerk 
of the gu'rdians All we can say, thcicforc, is that the acreage 
of the rein lining common land of the country is probably some- 
where between 1,500000 and 2,000,000 acres It is most 
capridously distributed In the Midlands there is very little 
to be found, while m a countv of poor soil, like Surrey, nearly 
every parish his its common, and there are large tracts of heath 
and moor In 1866, returns were made to parliammt by the 
overseers of the poor of the commons within 15 and within 25 m 
of ( haring Cross Tlie acre ige within the larger irea was put 
♦it 38,450 acres, and within the smaller at 13,301 , but owing 
to the difference of opinion which sometimes prevails upon the 
question, whether land is common or not, and the carelessness 
of some parish authorities as to the accuracy of their retuins, 
even these figures cinnot lx* taken as more than ipproximately 
correct Ihe metropolitan police district, within which the 
Metropolitan Commons Aits are in forii, approaches in extent 
to a circle of 15 miles’ radius ^\lthm this district nearly 
12,000 acres of common land hive been put under local manage- 
ment, either by means of the Commons Acts or under special 
legislation London is fortunate in having secured so much 
recreation ground on its borders But when the enormous 
population of the capital and its rapid growth and expansion 
ire considered, the conclusion is inevitable, that not one acre 
of common land within an easy lailway journey of the metropolis 
can be spared 
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COMMONWEALTH, a term generally synonymous with 
commonweal, t e public welfare, but more particularly signifying 
a form of government in which the general public have a direct 
voice “ The Commonwealth ’ is used m a special sense to 
denote the period m English history between the execution of 
Charles I in 1649 and the Restoration in 1 660 Commonwealth is 
also the official designation in America of the states of Massa- 
chusetts, Pennsylvania, Virginia and Kentucky The Common- 
wealth of Australia is the title of the federation of Australian 
colonies earned out in 1900 

COMMUNE (Med Lat communta, Lat communis, common), 
in Its most general sense, a group of persons acting together for 
purposes of self-government, especially m towns (See Borough, 
and Commune, MbDirvAL, below ) “Commune ’ (Fr commune, 
Ital comime,ijcr Gemeinde,8n. ) is now the term generally applied 
to the smallest administrative division in many Furopcan 
countries (See the sections dealing with the administration of 
these countries under thtir sev eral headings ) “ihe Commune ” 
is the name given to the period of the history of Pans from 
March 18 to May 28, 1871, during which the commune of Pans 
attempted to set up its authority against the National Assembly 
at Versailles It was a political movenunt, intended to replace 
the central!/! d national organization bv one based on a federation 
of communes lie nee the “ communists ’ were also called 
“ federalists ’’ It had nothing to do with the social theories of 
Communism (^ u ) (See Franc l History) 

COMMUNE, MEDIEVAL Under this head it is proposed to 
give a short account of the rise and development of towns in 
central and western continental 1 urope since the downfall of 
the Roman 1 mpirc All these, including also the British towns 
(for which, howcvci, see Borough), may be said to have formed 
one unity, inasmuch as all arose under sunilar conditions, 
economic, legal and political, irrespective of local peculiarities 
I Kindled economic conditions prevailed in all the former provinces 
I of the Western empire, while new law concepts were everywhere 
introduced by the Gcrinanic invaders It is largely for the latter 
I reason that it seems advisable to begin with an account of the 
German towns, the term German to correspond to the limits of the 
old kingdom of Germany, comprising the present empire, (jcrman 
Austria, German Switzerland, Holland and a large portion of 
Belgium In their development the pioblcm, as it were, worked 
out least tainted by foreign intc rfcrence, showing it the same 
time a rich variety m detail , and it may also lie said that their 
constitutional and economic history has been more thoroughly 
investigated than any other 

Like the others, the (jcrman towns should be considered from 
three points of view, viz as jurisdictional units, as self adminis- 
trative units and as economic units One of the chief distinguish- 
ing features of early as opposed to modern town-life is that each 
town formed a jurisdictional district distinct from the country 
around Another trait, more in accordance with the conditions 
of to-day, is that local self-government was more fully developed 
and strongly marked in the towns than without And, thirdly, 
each town in economic matters followed a policy as independent 
as possible of that of any other town or of the country in general 
Ihe problem is, how this state of things arose 

From this point of view the German towns may be divided into 
two mam classes those that gradually resuscitated on the ruins 
of former Roman cities m the Rhine and Danube countries, and 
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those that were newly founded at a later date m the interior ’ 
Foremost in importance among the former stand the episcopal 
cities Most of these had never been entirely destroyed during 
the Germanic invasion Roman civic institutions perished , but 
probably parts of the population survived, and smill Christian 
congregations with their bishops in most cases seem to have 
weathered all storms Much of the city walls presumably re- 
mained standing, and within them (jerman communitas soon 
settled 

In the loth century it became the policy of the German 
emperors to hand over to the bishops full jurisdictional and 
administrative powers within their cities Ihe bishop hence- 
forward directly or indirectly appointed all officers for the town’s 
government The chief of these was usually the advocalus or 
y ogt, some neighbouring noble who served as the proctor of the 
church m all secular affairs It was his business to preside three 
times a year over the chief law-court, the so-called echte or 
ungebotene Thug, under the cognizance of which fell all cases 
relating to real property, personal freedom, bloodshed and 
robljery For the rest of the legal business and as president of 
the ordinary court he appointed a Schiilthets^ , centenanus or 
caustdtcus Other officers were the liurggraf ^ or praefectus for 
military matters, including the preservation of the town’s 
defences, walls, moat, bridges and streets, to whom also apper- 
tained some jurisdiction over the craft-gilds in matters relating 
to their crafts , further the customs-officer or teleonartus and the 
mint-master or monetae magister It was not, however, the fact 
of their being placed untUr the bishop that constituted these 
towns as sep irate jurisdictional units The chief feiture rather 
IS the existence within their walls of a special law, distinct in 
import int points from that of the country at large Ihe towns 
enjoyed a special peace, as it was chilled, i e breaches of the peace 
were more severelv punished if committed in a town than 
elsewhere Bcsidts, the inhibitants might be sued before the 
town court only, and to fugitives from the country who lud t then 
refuge in the town belonged a similar pnvilcgi I his speciil 
kgil status probably arose from the towns being considered m 
the first place as the king s fortresses ® or burgs (see Borough), 
and, therefore, as participilmg in the special peace enjoyed by 
the king’s palace Hence the terms “ burgh ’ “ borough ” m 
English, baurg<! in Gothic, the e irlicst Germanii design itions for a 
town , “ burgher,” “ burgess ” for its inhabitants What struck 
the townless earl\ Germans most about the Roman towns wis 
their mighty wills Ilcnce they applied to all fortified habit i- 
tions the term in use for their own primitive fortifications , the 
walls remained with them the mam feature distinguishing a town 
from a vill igc , and the fact of the town being a fortified place 
likewise necessitated the speual provisions mentioned for 
miintaining the peace 

Ihe new towns in the interior of (jermany were founded on 
land belonging to the founder, some eccl< siastical or lay lord, 
and freepu ntly adjoining the cathedral c lose of one of the new sees 
or the lord s castle, and they were 1 ud out according to a regular 
plan 1 he most important feature was the market-square, often 
surrounded by arcades with stalls for the sale of the principal 
commodities, and with a number of straight streets leading 
thence to the city gites ♦ As for the fortifications, some 
time natur illy passe d before they were completed furthermore, 
the governmental m cluntiy would be less complex than m the 
older towns Ihi ligil peculiarities distinguishing town and 
country, on the other hand, may be said to have been conferred 

' \s to file former see S Rietsclul Die Ctvtlas auf dciitschem 
Hoden bis znm Au'ipanf^e der Karohngerzeit {\ 1804) and for 

ihc newly founded towns the same author Markt und Siadt in threm 
nththchen Verhaltins (I cipzig 1807) 

* \bout tlie liurggraf see S Rictschcl Das liurggrafenamt und 
die hohe (lertchlsl arkeit in den deul^chen liisihofsstddten wahrend des 
fruheren Mittelalters (I eijvig 1905) 

s As to the towns as foi tresses see also F Keutgen U ntersuchungen 
uber den Ursprung der dculschen btadtverfassung (I eipzig 1895) , ami 
” Dcr Urspiiinq dci deutsclun Stidtscrfassung {Neue Jahrbucher 
fur das kla^sfiche iltertim I'v.c N1 vol v) 

* See S Ru.t‘'c,hc.l Markt und Stadi and J Fiitz Deutsche Stadt 
anlagen (Strassburg 1894) 


on the new towns in a more clearly defined form from the 
beginning 

An important difference la\ m the mode of settlement There 
IS evidence that m the quondam Roman towns the German 
newcomers settled much as m a \illigc, t c each full member of 
the community had a certain portion of irable land allotted to 
him and a share m the common Their pursuits would at first be 
mainly agricultural Ihe new towns, on the other hand, 
general economic conditions having meanwhile begun to undergo 
a marked change, were founded with the intention of establishing 
centres of trade Periodical markets, weekh or annual, had 
preceded them, which already enjoyed the '-jiecial protection of 
the king’s ban, acts of violenc e against trade rs visiting them or on 
their way towards them being subject to sjxc lal punishment 
Ihe new towns may be regarded as markets made |)ermanent 
The settlers invited were merchants {mercatores personatt) and 
handicraftsmen The land now allotted to each member of the 
community was just large enough for a house and yard, stabling 
ind perhaps a small gaiclcn (50 by 100 ft it f reiburg, 60 bv 100 
ft at Bern) Ihese building plots were given as free property or, 
more frequently, at a mcrclv nominal rent {\^tirtzins) with the 
right of free disposal, the onlv obligation being that of building a 
house All that might be required besides would be a common 
for the pisture of the burgesses cattle 

The example thus set was readilv followed in the older towns 
The necessary land was placed at the disposal of new settlers, 
either by the members of the older agricultural communitv, or 
by the various churches Ihc immigrants were of widely 
differing status, many lieing serfs who came either with or 
without their lords’ permission The necessity of putting a 
stop to belated prosecutions on this account in the town court 
led to the acceptance of the rule that nobodv who had liv ed m a 
town undisturbed for the term of a year and a da) could any 
longer be claimed by a lord as his serf But even those who 
had migrated into a town with their lords’ consent could not 
very well for long continue in serfdom When on the other 
hand, cerbiin bishops attempted to tre it all nc w-eomers to their 
city as serfs, the emperor Henrv \ in charters for Spires ind 
Worms proclaimed that in these towns all serf like conditions 
should cease This ruling found expression in the famous 
saving Stadtluft macht fnt, town- iir renders free ^s mav 
be imagined, this led to i ripicl mere ise in population mainlv 
during the nth to 13th centuries There woulcJ be no diliuultv 
for the immigrants to find a dwelling, or to make a living since 
most of them would be versed m one or other of the c rifts in 
practice among vill igers 

The most important further st* p m the historv of the towns 
was the establishment of an organ of self-government, the town- 
council (Rat, consilium, its members, Ratnianner, consules, less 
frequently constliarn), with one, two or more burgomasters 
(Btirgirmetsicr, magistri ctvtiim, proconsulcs) at its held (It 
was only after the Renaissance th it the town-council came to 
be stv led senate, and the burgomasters m Latin documents, 
consuls ) As units of local government the towns must be con- 
sidered as originallv placed on the same Ic g il basis as the village s, 
VIZ as having the right of taking care of all common interests 
below the cognizance of the public courts or of those of their 
lord •* In the towns, however, this right was strengthened it 
an early date by tne pis negotiate \t least as caih as the 
beginning of the iith centurv', but probablv long before that 
date, mcicantilc communities claimed the right confirmed by 
the emperors, of settling mercantile disputes according to a law 
of their own, to the horror of certain conservativc-mmded clerics 
Lurthermore m the ripidly developing towns, opportunities 
for the exercise of self-admmistritiv e functions constintlv 
increased The new self-governing bodv soon begin to kgislate 
m matteis of local government, imposing fines lor the breach 

* (j von Bc.low Die / ntstehung der dcutsihen Stadtgimtnide 
(Diisseldort 1889) and Der Lr^prun^ aer deutschen Stadtierfassung 
(Dusseldorf 1892) 

*F KoutRcn Urkunden zur stadtisihcn \ crlassungsgeschichte. 
No 74 and No 7s (Berlin 1901) 
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of its by-laws Thus it assumed a junsdiction, partly concurrent 
with thit of the lord, which it further extended to breaches 
of the peace And, finally, it raised funds by means of an 
excise-duty. Ungeld (cf the English malatolta) or Acetse, Zetse 
In the older and larger towns it soon went beyond what the bishops 
thought proper to tolerate, conflicts ensued, and in the I'^th 
century several bishops obtauied decrees in the imperial court, 
either to suppres-, the Rat altogether, or to make it subject to 
their nomination, and more particularly to abolish the Ungeld, 
as detrimental to episcopal finances In the long run, however, 
these attempts proved of little avail 
Meanwhile the tendency towards self-government spread even 
to the lower ranks of town society, resulting in the establishment 
of craft-gilds From a \ ery early period there is leason to believe 
merchants among themselves formed gilds for sot lal and religious 
purposes and for the furtherance of their economic interests 
These gilds would, where they existed, no doubt also influence 
the management of town affairs , but nowhere has the Rat, as 
used to be thought, de\ eloped out of a gild, nor has the latter 
anywhere in Germany played a part at all similar m importance 
to that of the English gild merchant, the only exception being 
for a time the Richerzeche, or Gild of the Rich of Cologne, from 
early times by far the largest, the richest, and the most important 
trading centre among German cities, and therefore provided 
with an administration more complex, and in some respects more 
primitive, than any other On the other hand, the most important 
commodities offered for sale m the market had been subject to 
official examination already in Carolingian times Bakers’, 
butchers’, shoemakers’ stalls were grouped tc^ether m the 
market-place to facilitate control, and with the same object in 
view a master was appointed for each craft as its responsible 
represent itive By and by these crafts or “offices” claimed 
the right of electing their master and of assisting him in examin- 
ing the goods, and even of framing by-laws regulating the quahtv 
of the wares and the process of their manufacture The bishops 
at first resented these attempts at self-management, as they had 
done in the case of the town council, and imperial legislation 
in their intc rests was obtained But each craft at the same time 
formed a society for social, beneficial and religious purposes, 
and, as these were entirely in accordance with the wishes of the 
clerical uithonties, the other powers could not in the long run 
be withheld, including that of forcing all followers of any craft 
to join the gild {Zunfizwang) Thus the official inspection of 
markets, community of interests on the part of the craftsmen, 
and co-operation for social and religious ends, worked together 
in the formation of craft-gilds It is not suggested that in each 
individual town the rise of the gilds was preceded by an organiza- 
tion of crafts on the part of the lord and his officers , but it is 
maintained that as a general thing voluntary orgamzation could 
hardly have proceeded on such orderly lines as on the whole it 
did, unless the framework had in the first instance been laid 
down by the authorities much as m modern times the working 
together in factories has practically been an indispensable 
preliminary to the formation of trade unions Much less would 
the principle of forced entrance have found such ready acceptance 
both on the part of the authorities and on that of the men, 
unless it had previously been m full practice and recognition 
under the system of official market-control 1 he different names 
for the societies, viz jraUrtniai, Bruderschaft, oficium. Amt, 
condteium, Ztinji, nmo, Inniing, do not signify different kinds 
of societies, but only different aspects of the same thing The 
word Ltdde alone forms an exception, inasmiuh as, generally 
speaking, it was used by merchant gilds only ^ 

hroin an early date the towns, more particularly the older 
episcopal cities, took a part in imperial politics Legally the 
bishops were in their cities mere representatives of the imperial 
government This fact found formal expression mainly in two 
ways The Vogt, although appointed by the bishop, received 
the “ ban,” t e the power of having justice executed, which 
he passed on to the lesser officer^, from the king or emperor 
direct Secondly, whenever the emperor held a cuna generalis 
’ r Keutgen Amter und Zunfte (Jena, 1903) 
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(or general assembly, or diet) in one of the episcopal cities, and 
for a week before and after, all jurisdictional and administrative 
power reverted to him and his immediate officers The citizens 
on their part clung to this connexion and made use of it whenever 
their mdependenc e was threatened by their bishops, who strongly 
inclined to consider themselves lords of their cathedral cities, 
much as if these had been built on church-lands As early as 
1073, therefore, we find the citizens of Worms successfully rising 
against their bishop in order to provide the emperor Henry IV 
with a refuge against the rebellious princes Those of Cologne 
made a similar attempt m 1074 But a second class of imperial 
cities {Jicuksstadie), much more numerous than the former, 
consisted of those founded on demesne-land bt longing either 
to the Empire or to one of the families who rose to imperial 
rank This class was largely reinforced, when after the extinc- 
tion of the rayal house of Hohenstaufen in the 13th ccntuiy, 
a great number of towns founded bv them on their demesne 
successfully claimed immediate subjection to the crown About 
this time, during the interregnum, a federation of moie than 
a hundred towns was formed, beginning on the Rhine, but 
spreading as far as Bremen in the north, Zurich m the south, 
and Regensburg in the east, with the object of helping to preserve 
the pevee After the death of King William m 1256, they 
resolved to recognize no king unless unanimously elected 1 his 
league was joined by a powerful group of princes and nobles 
and found recognition by the prince-electors of the Empire , 
but for want of leadership it did rot stand the test, when Richard 
of Cornwall and Alphonso of Castile were elected rival kings in 
1237 * In the following centuries the imperial cities in south 
Germany, where most of them were situated, repeatedly formed 
leagues to protect their interests against the power of the 
princes and the nobles, and destructive wars were waged , but 
no great political issue found solution, the relative position of 
the parties after each war remaining much what it had been 
before On the part of the towns this was mainly due to lack 
of leadership and of unity of purpose At the time of the 
Reformation the imperial towns, like most of the others, stood 
forward as champions of the new i ause and did valuable service 
m upholding and defending it After that, however, their 
political part was played out, mainly because they proved unable 
to keep up with modern conditions of warfare It should be 
stated that seven among the episcopal cities, viz Cologne, Mainz, 
Worms, Spires, Strassburg, Basel and Regensburg, claimed a 
privileged position as “ Free ( ities,” but neither is the ground 
for this claim clearly established, nor its nature well defined 
The generil obligations of the imperial cities towards the Empire 
were the payment of an annual fixed tax and the furnishing 
of a number of armed men for imperial wars, and from these 
the above-named towns claimed some measure of exemption 
Some of the imperial cities lost their independence at an ctrly 
date, as unredeemed pledges to some prince who had advanced 
money to the emperor Others seceded as members of the 
Swiss Confederation But a considerable number survived 
until the reorganization of the Empire in 1803 At the peace 
m 1815, however, only four were spared, namely, Frankfort, 
Bremen, Hamburg and Lubeck, these bting practically the only 
ones still m a sufficiently flourishing and economically independ- 
ent position to warrant such preferential treatment But finally 
Frankfort, having chosen the wrong side in the war of 1866, 
was annexed by Prussia, and only the three seaboard towns 
remain as full members of the new confederate Fmpire under 
the style of Frtie und Hansestadte But until modern times 
most of the L rger Landstadie or mesne-towns for all intents 
and purposes were as independent under their lords as the im- 
perial cities were under the emperor They even followed a 
foreign policy of their own, concluded treaties with foreign 
powers or made war upon them Nearly all the Hanseatic towns 
belonged to this category With others like Bremen, Hamburg 
and Magdeburg, it was long m the balance which class they be- 
longed to All towns of any importance, however, were for a 
considerable time far ahead of the principalities m administration 
^ J Wcizsdckcr Dcr rhetmsche Bund (Tubingen, 1879) 
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It was largely this fact that gave them power When, 
therefore, from about the 15th century the princely territories 
came to be better organized, much of the raison d'etre for the 
ext optional position held by the towns disappeared The towns 
from an early datt made it their polity to suppress the exercise 
of all handicrafts in the open country On the other hand, the) 
sought an intrease of power by extending rights of citizenship 
to numerous individual inhabitants of the neighbouring villages 
(Pfalburger, a term not satisfactorily explained) By this and 
other means, eg the purchase of estates by citizens, many 
towns gradually acquired a considerable territory Ihcse 
tendencies both princes and lesser nobles naturally tried to 
thwart, and th( mediate towns or I andstadte were finally brought 
to stricter subjection, at least m the greater principalities such 
as Austria and Brandenburg Besides, the less favourably 
situated towns suffered through the concentration of trade in 
the hands of their more fortunate sisters But the economic 
decay and consequent loss of political influence among both 
imperial and territorial towns must be chiefly ascribed to inner 
causes 

Certain leading political economists, notably K Bucher 
{Die Bivolkcrung von Iranlfurt a M tm 1 ] ten und r Sten Jahr- 
hnndert, 1 , Tubingen, 18S6 , Die Fnidehuug der Volkmtrt- 
^chaft, 5th ed , Tubingen, 1906), and, m a modified form, W 
Sombart {Der moderne Kapitahsmus, 2 vols , Lcip/ig, 1902), 
have propounded the doctrine of one gradual progression from | 
an agricultural state to modern capitalistic conditions This 
theory, however, is nothing less than an outrage on history 
As a matter of fact, as far as modern Furope is concerned, there 
has twice been a progression, separated bv a period of retrogression, 
and It IS to the latter that Bucher’s picture of the agricultural 
and strictl) protectionist town (the geschloisene Stadlwirtschaft) 
of the 14th and 15th centuries belongs, while Sombart’s notion 
of an entire absence of a spirit of capitalistic enterprise before 
the middle of the 15th centur) in Europe north of the Alps, or 
the 14th century in Ital) , is absolutely fantastic ’ The period 
of the rise of cities till well on m the T3th centiin’^ was naturally 
a period of expansion and of a considerable amount of freedom 
of trade It w is only afterwards that a protectionist spirit 
gained the upper h vnd, and e ach tow n made it its policy to 
restrict as far is possible the trade of strangers In ^his re- 
volution the rise or the low'er strata of the population to power 
played an important part 

The craft gilds had renumed subordinate to the Fat, but 
by -and bv they claimed a shire m the government of the towns 
Originally^ any inhabitant holding v certain measure of land, 
freehold or subject to the mere nominil ground-rent above- 
mentioned, was a full citizen independentlv of his calling, the 
clergy and the lords ret iiners and servints of whUever rank, 
who claimed exemption from scot and lot, to use the English 
formula, alone excepted The majority of the artisans, hemev'^er, 
were not m this happy position Moreover, the town council, 
instead of being freely elected, filled up vacancies in its ranks by 
co-optation, with the result that all power became vested m a 
limited number of rich families Agiinst this state of things 
the crafts rebelled, alleging mismanagement, malversation and 
the withholding of justice During the 14th and r5th centuries 
revolutions and counter-revolutions, sometimes accompanied 
by considerable slaughter, were frequent, and i great vanetv 
of more democratic constitutions were tried 7 unch, however, 
IS the only German place where a kind of tyrannn, so frequent 
in Italy, came to be for a while established On the whole it 
must be said that in those towns where the democratic party 
gamed the upper hand an unruly policy abroad and a narrow- 
minded protection at home resulted An inclination to hastv 
measures of war and an unwillingness to observ'-e treaties among 
the democratic towns of Swabia were 1 irgely responsible for the 

* G V Below, Der Untergang der mtttelalterhchen Stadlwirtschaft 
Vb$r Theunen der wirtsihalthctien Entwuhlung der I other , T 
Kcutgen " Hansibche Hducklsgtscllscliaftcn v ornt hmhch de •> 14^11 
Jahrhundcits,” in Vtcrteljahrsschnft fur bozml und Wirtschafts- 
geschtchte vol iv (1906) 
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disasters of the war of the Swabian League m the 14th ccntuiy 
At home, whereas at first markets had been free and open to 
any comer, a more and more protective policv set in, traders 
from other towns being subjected more and more to vexatious 
restnctions It was also mide increasingly diflicult to obUin 
mcml)ership in the crvft-gilels, high admission fees and so-c ilkd 
masterpieces being made a condition I mally the numbi r of 
members became fixed, and none but members sons and sons-m- 
law, or members’ widows’ husbands were received The first 
result was the formation of a numerous proletariate of life-long 
assistants and of men and women forcibly exeluded from follow- 
ing any honest trade , and tlie second conseejuence, the economu 
rum of the town to the exclusive advintage of a limited numlier 
l-roin the end of the 15th century^ population in many towns 
decreased, and not only most of the smiller ones, but even some 
once important centres of trade, sank to the level almost of 
villages Those < ities, on the other hand, where the mercantile 
community remained in power, like Nuremberg and the seaboard 
towns, on the whole followed a more enlightened jjolicyq although 
even they could not quite keep clear of the ever-growing 
protective tendencies of the time Many even of the ncher 
towns, notably Nuremlxrg, ran into debt irretrievably, owing 
partly to an exorbitant exixnditure on magnificent public 
liuildings and extensn e fortific itioris, calculated to resist modern 
instruments of destruction, partlv to a faultv administration 
of the public debt from the i ^th century the towns had issued 
(“ sold, as it was called) annuities either for life or for pc rpetuitv 
111 ever increasing number, until it was at last found imjiussihle 
to raise the funds necessary to pav them 

One of the pnncijjal achievements of the towns lav in the 
field of legislation Ihcir law was founded origin illy on the 
general national (or provincial) law, on custom, and tn sjieeial 
privilege New foundations were ngularh provided by their 
lord with a charter embodv ing the most important points of the 
special law of the town in cjutslion This miniature code would 
thenceforth be developed bv means of statutes passed bv the 
town council The codific uion of the law of Augsburg in 1276 
already fills a moderate volume in print (cd bv Christian Mev er, 
Augsburg, 1872) Later foundations were frequenth referred 
by their founders to the nearest existing town of inijmrtanee 
though that might belong to a different lord Afterwards if 
a question in law arose which the court of a y ounger town found 
Itself unible to answer, tho court next senior m affiliation was 
referred to, which m turn would applv to the court above, until 
at last that of the original mother town was reached, whose 
decision was final Ihis system was chieflv developed in the 
colonial east, where most towns were affiliated direciK or 
indirectly either to Lubeck or to Magdeburg but it was bv no 
means unknown m the home country A number of collection'^ 
of such judgments {Schoffenspruche) have been published It 
also worth mentioning that it was usual to read the poli« c bv -1 iw s 
of a town at regul ir intervals to the assc mbled citizens in .1 
morning speech ( Morgenspiadie) - 

lo turn to fiah, the eountrv for so manv centuries m close 
political connexion with (jeiminv, the fuicmost thing lo be 
noted is that heie the towns giew to even greiter independence 
many of them in the end ai knowledging no overlord whitivei 
after the y okc of the (icrman kings h id Iveen shake n oft On 
the other hand, neaily all of them in the long run fell under the 
sway of some local tyrant-dynasty 

From Roman times the country had rem uned thicklv studded 
with towns, each being the seat of a bishop Fiom this arose 
their most important peculiantv For it w is largely due to in 
identification of dioceses and municipal territories that the nobles 
of the surrounding eountrv took up their headquarters in the 
cities, either voluntinlv or because forced to do so In the citizens, 
who made it their poluv thus to turn possible opponents into 
partisans and defenders In Germany, on the other hind, 

® On this vvhok suhitct see Richud ‘schiodor I rJuhuih der 
deutschen Kechtsgt sihnhte od LtJj>zu IQO?) § yo DicStidt 
rcchtc Also Sharks Gioss Fhe hild Merchant (Oxford iSooV 
vol I \ppeiuli\ L “ Afhlntion ol Medieval Boroughs 
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nobles and knights were carefully shut out so long as the town’s 
independence was at stake, the members of a princely garrison 
being required to take up their abode in the citadel, separated 
from the town proper by a wall Only in the comparatively 
few cathedral cities this rule does not obtain It will be seen 
that, m consequence of this, municipal life m Italy was from the 
first more complex, the main constituent parts of the population 
being the cafutam, or greater nobles, the vahasson, or lesser 
nobles (knights) and the people (popolo) Furthermore, the 
bishops being m most cases the exponents of the imperial power, 
the struggle for freedom from the latter ended in a radical rid- 
dance from all temporal episcopal government as well Foremost 
m this struggle stood the cities of Lombardy, most of which all 
through the barbarian invasions had kept their walls in repair 
and maintained some importance as economic centres, and whose 
popolo largely consisted of merch»i,nts of some standing Ao 
early as the 8th centur) the laws of the I angobird King Aistulf 
distinguished three cl isses of merchants {ne^ottante<:), among 
whom the ntapre^ et poienies were required to keep themselves 
provided with horse, lance, shield and a cuirass The valley of 
the Po formed the mam artery of trade between western Europe 
and the hast, Milan being besides the point of lonvergencc for 
all Alpine passes west of the Brooner (the St (jotthard, howecer, 
was not made accessible until early in the 13th century) Lom- 
bard merchants soon spread all over western Lurope, a chief 
source of their cver-increasing wealth being their employment 
as bankers of the papal see 

Ihe struggle against the bishops, in which a clamour for a 
reform of clerical life and a striving for local self-government 
were strangely interwoven, had rage cl for a couple of generations 
when King Henry V , great patron of municipal freedom as he 
was, legalized by a senes of charters the status quo (Ciemona, 
1 1 14, Mantua, 1116) But under his weak successors the inde- 
pendence of the cities reached such a pitch as to be manifestlv 
intolerable to an energetic monarch like Frederick I Besides, 
the more powerful among them would subdue or destroy their 
weaker neighbours, and two parties were formed, one headed 
by Milan, the other by Cremona Como and lodi complained 
of the violence used to them by the former city Iherefore in 
1158 a commission was appointed embracing four Roman legists 
as representatives of the emperor, as well as those of fourteen 
towns, to examine into the imperial and municipal rights The 
claims of the imperial government, jurisdiction il vnd other 
were acknowledged, onl> such rights of self-government being 
admitted as could be shown to be grounded on imperial charters 
But when it came to carrying into effect tin se Rom iglian decrees, 
a general rising resulted Milan was besieged by the emperor 
and destroyed in 1162 in accordance with the verdict of her 
rivals Nevertheless, after a defeat at Legn.ino in 1 1 76, Frederick 
was forced to renounce all pretensions to interference with the 
government of the cities, mculv retaining an overlordship thxt 
was not much more than fornnl (peace of Constance m 1183) 
All through this war the towns liad been supported by Po)>c 
Alexander 111 Similarly under Frederick II the renewal of the 
struggle between emperor and pope dovetailed with a fresh out- 
l>reak of the war with the cities, who feared lest an imperial 
triumph over the church would likewise threaten their independ- 
ence T he emperor’s death finally decided the issue in their fav'our 
Constitutionally, municipal freedom was based on the forma- 
tion of a commune headed by elected consuls, usually to the 
number of twelve, representing the three orders of capttam, 
i’alvoitioi i and popolo Frequently, however, the number actually 
wielding jiower was much more restricted, and their position 
altogethci may rather be likened to that of their Roman prede- 
cessors than to that of their (icrman contemporaries In all 
important matters they asked the advice and support of “ wise 
men,” sapicnks, discrettore^, prudentei,, as a body called the 
credenza, while the popular assembly {parlanientum, conao, 
lonsibmi gene rale) was the true sovereign The consuls with the 
assistance of judtees also presided m the law-courts , but besides 
the consuls of the commune there were consules de placttts 
specially appointed for jurisdictional purposes 


In spite of these multifarious safeguards, however, family 
factions early destroyed the fabric of liberty, especially is, just 
as there was an imperial, or Ghibellme, and a papal, or Guelph 
party among the cities as a whole, thus also within each town 
each faction would allege adherence to and claim support by 
one or other of the great world-powers To get out of the dilemma 
of party-government, resort was thereupon had to the appoint- 
ment as chief magistrate of a podesia from among the nobles or 
knights of a different part of the country not mixed up with the 
local feuds But the end was in most cases the establishment of 
the despotism of some leading family, such as the Visconti at 
Milan, the Gonzaga at Mantua, the della Scala in Verona and 
the Carrara in Padua 

In luscany, the histone role of the cities, with the exception 
of Pisa, begins at a later date, largely owing to the overlordship 
of the powerful margraves of the house of Canossa and their 
successors, who here represented the emperor Pisa, however, 
together with Genoa, all through the nth century distinguished 
Itself by war waged in the western Mediterranean and its isles 
igainst the Saracens Both cities, along with Venice, but especi- 
dly the Genoese, also did excellent service m reducing the 
Syrian coast towns still in the hands of the Turks m the reigns 
of Kings Baldwin I and Baldwin II of Jerusalem, while more 
jiarticularly Pisa with great constancy placed her fleet at the 
disposal of the Hohenstaufen emperors for warfare with Sicily 

Meanwhile communes with consuls at their head were formed 
in Tuscany much as elsewhere On the other hand the Tuscan 
cities man«\ged to prolong the reign of liberty to a much later 
epoch, no podestd ever quite succeeding here in his attempts to 
establish the rule of his dynasty Even when m the second half 
of the 15th century the Medici in Tlorenee attained to power, 
the form at least of a r public was still maintained, ind not till 
1531 did one of them, supported by Charles V , assume the ducal 
title 

Long before the last stage, the rule of sigtton, was reached, 
however, the commune as originally constituted had everywhere 
undergone radical changes As early as tht 13th century the 
lower orders among the inhabitants formed an organization 
under officeis of their own, side by side with that of the eeimmune, 
which was controlled Isy the great and the rich , c g at Florence 
the people in 1250 rose agunst the turbulent nobles and chose a 
eapttano del popolo with twelve anziam, two from Ct'ch of the 
six eitv-wanls (se<!tien), as his council The popolo itself was 
divided into twenty armed companies, each under a gonjalomere 
But later th( ath (eraft-gilds), some of whom, however, can hi 
shown to have existed under consuls of iheir own as early as 
1203, attuned supreme importance, and m 1282 the government 
was placed m the hands of their prion, under the name of the 
stgnona The Guelph nobles were at first admitted to a share 
m the government, on condition of their entering a gild, but m 
1293 even this privilege was withdrawn The ordinamenli dtUa 
gtusltzta of th it year robbed the nobility of all political power 
The lesser or lower arti, on the other hand, were conceded a 
full share in it, and a gonfalontere della giustxzia was placed at 
the head of the militia In the 14th century twelve buom uomini 
representing the wards (seitten) were superadded, all these 
dignitaries holding office for two months only And besides all 
these, there existed three competing chief justices and com- 
manders of the forces called m from abroad and holding office for 
six months, viz the podeita, the capilaiw del popolo, and the 
esecu tore della giusltzta In spite of all this c omplicated machine ry 
of checks and balances, revolution followed upon revolution, 
nor could an occasional reign of terror be prevented like that of 
the Signore Giuthur de Bnenne, duke of Athens ft 342-1343) 
It was not till after a rising of the lowest order of all, the in 
dustrial labourers, had been suppressed in 1378 {tumiUto dei 
Ctompt, the wool-combers), that quieter times ensued under the 
wise leadership, first of the Albizzi and finally of the Medici 

The history of the other Tuscan towns was equally tumultuous, 
all of them save Lucca, after many fitful changes finally passing 
under the sway of Florence, or the grand-duchy of Tuscany, as 
the state was now called Pisa, one time the mightiest, had been 
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crushed between its inland ncighliour and its maritime rival 
(jtnoa (battle of Meloria, 1282) 

Apart in its constitutional development from all other towns 
in Italy, and it might be added, in I urope, stands Venice 
Almost alone among Italian cities its origin does not go back to 
Romm times It was not till the invasions of Hun and I ango 
bald thit fugitives from the Venetian mainland took refuge 
among the poor fishtrmen on the small islands in the lagoons 
and on the ltdn —the narrow stretch of coast-line whu h separates 
the lagoons from the Adriatic — some at Grado, some at Mala- 
mocco, others on Rialto A number of small communities w.is 
formed under elected tribunes, acknowledging as ihcir sovereign 
the cmpc’ror at Constantinople Treaties of commerce were 
concluded with the Langobard kings, thus assuung a market 
for the sale of imports from the East and for the purchase of 
agricultural produce Just before or after a d 700 the young 
republic seems to have thrown off the rule of the Byzantine dux 
Hi'strtae et Venettae and elec ted a duke (doge) of its own, m whom 
was V osted the executiv’^e power, the right to convoke the popular 
asscmblv (concio) and appoint tribunes and justices Political 
unitv was thus established, but it was not till after another 
centui) of civil war that Rialto was definitely chosen the seat 
of government and thus the foundation of the present city laid 
After I number of attempts to establish a hereditary dukedom, 
Duke Domenico Flabianico in T032 passed a law providing that 
no duke w is to appoint his successor or procure him to be elected 
during his ovv n life time Besides this two councils were appointed 
without whose consent nothing of importance was to be done 
Aftci the murder by the people of Duke Vitale Miehicl in 1172, 
who had suffered nav'al defeat, it was deemed necessary to 
introduce a stricter constitutional order According to the 
orthodox account, some details of which have, however, recently 
been impugnt d * the irregular pojiular meeting was replaced bv a 
greit council of from 450 to 480 members elected annually b> 
specially appointed clcctois m equal proportion from each of 
the SIX wards One of the fame tions of this body was to appoint 
most of the stite olficials or their electors There was also an 
executive council of six, one from each ward Besides these, 
the duke, who was henceforward elected by a bodv of eleven 
electors from among the aristc)erac> , would invite persons of 
prominence (the pregad t) in order to secure their assent and co- 
operation, whenever a measure of importance was to be placed 
before the great council Onlv undei extraordinary circum- 
st inccs the comw was still to be called I he tenure of the duke ’s 
oflice was fc:)r life The general tendency of constitutional 
development in \ eniee henceforward ran in an exactly opposite 
direction to that of all other Italian cities tcwvards a growing 
restriction of popular rights, until in 1296 the great council 
was for all futuie time closed to all but the descendants of a 
limited number of noble families, whose names weie in that year 
entered in the Golden Book It still remained to appoint a 
board to superintend the executive power These were the 
aitvogadon di commune, and, since Tiepolo s conspiracy in 1310 
the Coiisigho del Dteci, the ( ouneil of Icn, which controlled the 
whole of the state, and out of which theie developed m the 16th 
eenturv the state inquisition 

While in all prominent Italian cities the leading classes of the 
communitv were largely made up of merchants, in Venice the 
nobilitv w as entirely commercial The maiked steadiness m tht 
(volution of the Venetian constitution is no doubt largely due to 
this fact Mst where the presence of large numbers of turbulent 
countrv nobles furnished the first germ for the untndmg dis- 
sensions which ruined such promising beginnings In Venice, on 
the contrary , its businesslike habits of mind led the ruling class 
to make what concessions might seem needful, while both the 
masses and the head of the state were kept in due subjection to 
the laws Too much stability, however, finally changed into 
stagnation and dtcav followed Ihe foreign policy of Venice 
was likewise mainly dictated by commercial motives, the chief 
objectives being commercial privilege in the Byzantine empire 
and in the Frankish states m the East, domination of the Adriatic 

1 H Krttschniayi Crcsrhtchfe voii \ enedig vol i {Gotha 1005) 
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occupation of a sufficient hinterland on the terra firma, non 
sufferance of the rivalrv of Genoa, and, finallv maintenance of 
trade-supremacy in the eastern Mediterranean through a series of 
alternating wars and treaties with Turkey, the lasting monument 
of which was the destruction of the Partlienon in by a 
Venetian Iximb At last the proud republic surrendered to 
Napoleon without a stiokc 

The cities of southern Italy do not here call for special attention 
Several of them developeil a certain amount of independence 
and free institutions and took an important part in trade 
with the East, notablv so Amalfi But after incorjioration m 
the Norman kingdom all individual history for them came to 
an end 

Rome, finally, derived its importaiK e from being the capital of 
the pope'i and from its proud past T rom time to time spasmodu 
attempts were made to revive the forms of the ancient republic , 
as under Arnold of Brescia in the 12th and by Niecolo di Rienzo 
in the 14th century , but there was no bodv of stalwart, self- 
reliant citizens to support such measures nothing but turbulent 
nobles on the one hand and a rabble on the other 

In no country is there such a clear grouping of the towns on 
geographical lines as in France, the>c geographical lines, of course 
having in the first instance been drawn by historical causes 
Another feature is the extent to which, m the unruly times 
preceding the civic movement, serfdom had spread among the 
inhabitants even of the towns throughout the greater part of the 
country, and the application of feudal ideas to town government 
In some other respects the constitution of the cities m the south 
of Trance, as will be setn, has more in common with that of the 
Italian communes, and that of the northern French towns with 
those of Germany , than the constitutions of the various groups of 
Trendi towns have among each other 

In the group of the villes consulatres, comprising all imjiortant 
towns in the south, the exe( utive was as in Italy , in the hands of 
a body of conxule<; whose number in most cases rose to twelve 
Ihev were elected for the term of one vear and re -eligible onlv 
after an interval, and they were supported by a municipal council 
(commune consilium, consilium magnum or xccretum or grnerale or 
colloquium) and a general d'>i>tmb\y(parlamentum,concio,commun( 
consdtum, commune universtlas civtum) which, however as i 
rule was far from comprising the whole bodv of citizens Another 
feature which these southern towns hid in common with their 
Italian neighbours was the piomment part played bv the n itivc 
nobility Iht relations with the clergy were generally of i mon 
friendly charaetc r than in the north, and in some cases tht bishop 
or archbishop even retained a considerable influence in tlu 
management of the towns affairs Dissensions among the 
citizens, or between the nobles and the bourgeois, fretjutiitlv 
ended m the adoption of a podestat And in sev eral cities of the 
Languedoc, each of the two classes com|)osing the population 
retained its separate laws and customs It is matter of dispute 
whether vestiges of Roman institutions had survived in these 
parts down to the time when the new constitutions sprang into 
being but all investigators are pretty well agreed thit in no 
case did such icnonants prove of any practical importance 
Roman law however, was never quite superseded by (icrmame 
law, as appears from the statuh mumcipaux In the improv ornent 
and expansion of these statutes a remarkable aitivitv vv is dis- 
played bv means of an annual correctio x/atutorum earned out by 
specially appointed slatutores In the north, on the other hind, 
the carta communiae, forming as it were the basis of the com- 
mune s existence seems to hive been considered almost as 
something sacred and unchingc'able 

1 he constitutional history of the ( ommuncs m northern France 
m a number of points vvKlcly differed from that of these villes. 
consulatres First of all the mov tment for their establishment in 
most cases was to a far greater degree of a revolution irv character 
Ihese revolutions were in the first place directed against the 
bishops , but the position both of the higher rkrgy and of the 
nobility was here of a nature distiiutlv more hostile to the 
aspirations of the citizens than it was in the south As a result 
the clergy and the nobles were c\' hided from all membership of 
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the commune, except inasmuch as that those residing m the town 
might be required to swear not to conspire against it The 
commune (commuma, communa, communto, commumta^, con- 
juralto, confoederaito) was formed by an oath of mutual help 
{sacramentum, ]uramenitm commumae) Ihe members were 
described as piratt (also burgmses, vinut, aintu), although in some 
» ommuiu s that Urm was reserved for the membtrs of the govern- 
ing body None but men of free and Ic'gitimate birth, and free 
from debt and contagious or incurable disease were received 
ihe members of the governing boily were styled jures {juraU), 
pain {pares) or e<hevtm {scabim) The last was, however, as in 
(jcrmany, more properly the title of the jurors in the court of 
justice, which m many cases remained in the hands of the lord 
In some eases tlic town (ouneil developed out of this body , but 
m the large, r cities, like Routn, several eounnls worked and all 
these names were employed side by side Ihe number of the 
members of the governing body proper varifs from twelve to a 
hundred, and its functions were both judieul and administrative 
I here was also known an arrangement corresponding to the 
(lerman alte und stlzende Rai, viz of retired members who could 
be called in to lend assistance on important occasions The most 
striking distinction, howevtr, as against the miles eonsulatres was 
the elevation of the president of the body to the position of matre 
or viavetir (sometimes also cillcd pretwl, praepositus) As else- 
where, at first none but the civic aristocracy were admitted to 
take part in the management of the town’s affairs , but from the 
end of the J3th century a share had to be conceded to representa- 
tives of tlie crafts Dissatisfaction, however, was not easily 
allaved , the lower orders applied for the intervention of the 
king , and that effectively put an end to political freedom Ihis 
tcnciency of calling in state help marks a most striking difference 
as against the policy followed by the Cierman towns, where all 
classes appear to have been alwajs far too jealous of local 
independence Ihe result for the nation wis m the one case 
despotism, equality and order, in the other individual liberty 
and an inibility to move as a whole At an earlier stage the king 
h id frequently come to the assistance of the communes m their 
struggle with their lords By-and-by the king’s confirmation 
came to be considered necessary for their lawful existence 
Ihis proved a powerful lever for the extension of the king’s 
authority It may seem strange that in France the towns never 
had recourse to those mtcrurban leagues which played so im- 
portant a part in Italian and m German historv 

Ihcse two vanttie-., the commntus and the vtUes considaires 
together form the group of vtlles libres As opposed to these 
stand the vtlles franchei, also called vtlles prevolales after the 
chief officer, vtlles de bottrgeoiste or villes sounnses Jhey make 
up liy far the majority of hrcnch towns, compiising all those 
situ itcd m the centre of the kingdom, and also a large number 
m the north and the south The) are called villn franehes on 
account of their possessing a franchise, a charter limiting the 
services due by the citizens to their lord, but political status they 
had little or none According to the varying extent of the 
liberties conceded them, there may be distinguished towns 
governed by an elective body and more or less fully authorized 
to excrc ise jurisdiction , towns possessing some sort of municipal 
organization, but no rights of jurisdiction, except that of simple 
police, and, thirdly, those governed entirely by seignorial 
officers lo this last class belong some of the most irnpoitant 
citic s in fi ranee, wherever the kmg had power enough to withhold 
liberties deemed dangerous and unnecessary On the other 
hand, towns of the first category often come close to the vtlles 
librcs A strict line of demarcation, however, remains m the 
mutual oath which forms the basis of the civic community in 
both varieties of the Litter, and m the fact that the vtlle Itbre 
stands to its lord m the relation of vassal and not in that of 
an immediate possession But however completement assujettie 
Pans might be, its organization, naturally, was immensely more 
complex than thatof hundreds of smaller places which, formally, 
might stand in an identical relationship to their lords Like 
other vtlles jianchis under the king, Pans was governed by a 
prkot (provost), but certain functions of self-government for 


the City were delegated to the company of the marchands de 
Veau, mercaiores aquae, also called mercatores ausati, that is, 
the gild of merchants whose business lay down the river Seme, 
m other words, a body naturally exclusive, not, however, to 
the citizens as such At their head stood a prevot des marchands 
and four euhevins de la marchandtse Other prud'hommes were 
occasionally called in, and from 1296 prevot and echivins ap- 
pointed twenty-four councillors to form with themselves a 
parloir aux bourgeots The crafts of Pans were organized m 
nieiurs, whose masters were appointed, some by the prevot de 
Parts, and some by certain great officcis of the court In the 
tax rolls of A D 1292 to 1300 no fewer than 448 names of crafts 
occur, while the Livre des metier:, written m 1268 by i^tienne do 
Boileau, then prevot de Pans, enumerates 101 organized bodies 
of tradesmen or women and artisans Among the duties of these 
bodies, as elsewjierc, was the guet or night-watch, which neces- 
sitated a military organization under quartinier'i, cinquantatnters 
and dtxainitrs Ihis gave them a certain pow'cr But both 
their revolutions, under the pra'otdes marchands, £^ticnne Marcel, 
after the battle of Maupertuis, and again m 1382, were t xtremely 
short-lived, and the only tangible result was a stricter subjection 
to the king and his ofiicep 

An exceptional position among tlie cities of France is taken 
up by those of Handers, more paitieularly the three “ Great 
iowns,” Bruges, Ghent and Ypres, whose population was 
Flemish, i e German They sprang up at the foot of the count’s 
castles and rose m dose conjunction with his power On tht 
accession of a new liouse they made their power felt as early 
as 1128 Afterwards the counts of the house of Dampierre fell 
into financial dependence on the burghers, and therefore allied 
themselves with the rising artisans, ltd bj the weavers Ihcse, 
however, proved far more unrul)', bloody eonfiicts ensued, ami 
for a considerable period the three great cities ruled the whole 
of Flanders with a high hand Iheir influence in the foreign 
relations of the country was likewise great, it being m their 
interest to keep up friendly relations with Lngl md, on whose 
wool the flourishing state of the staple industry of Flanders 
I depended It is a remarkable fact that the historical position 
taken up by these cities, which politically belonged to J’ ranee, 
i IS much more akin to the part played by the German towns, 
whereas ( ambrai, whose population was French, is the only city 
politically situated m (jermany, where a (ommune ( inic to be 
established 

In iht Spanish peninsula, the chief importance of the numerous 
small towns lay in the part they play eel as fortresses during the 
unceasing wars with the Moors The kings thcrefoie extended 
special privileges (ftieros) to the iiihahiUnts, and they were even 
at an early date admitted to representation in the Coites (parlia- 
ment) Of greater individual importance than all the rest was 
Barcelona Alre<ady in 1068 Count Bcrengarius gave the city 
a special law (usatici) based on its ancient usages, and from the 
14th century its commercial code {Itbro del lonsulat dd mar) 
became influential all over southern Luiope 

The constitutions of the Scandinavian towns were largely 
modelled on those of Germany, hut the towns never attained 
.my thing like the s imc mdcpi ndenee Iheir dependence on 
the royal government most strongly comes out in the fact of 
their being uniformly regulated by royal law m each of the 
three kingdoms In Sweden particularly, German merchants 
by law took an equal share in the government of tlie towns 
In Denmark their influence was also great, and only m Norway 
did they remain m the position of foreigners m spite of their 
famous settlement at Bergen 1 he details, as well as those of the 
(jerman settlement at Wisby and on thi east coast of the Baltic, 
lielong rather to the history of the Hanseatic League {qv) 
Denmark appears to be the only one of the three kingdoms 
where gilds at an early date played a part of importance 

JiinnoGRAe'iY — The only book dt ilmg with the subject m 
general viz K D Hullmann Stadtewesen des Mittelalters (4 vols , 
Bonn, 1826-1828) IS quite antiquated For Germany it is best to 
consult Richard SchrSder Lehroruch der deutschen Rechtsgeschichte 
(5th ed Leipzig 1907) §§ 51 and 56 where a bibliography as com- 
plete as need be is given both ot monographs dealing with various 
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aspects of the question and of works on the history of individual 
towns The latter ilone covers two large octavo pagej of small 
print As a sort of complement to Schroder s chapters may be con- 
sidered F Keutgen Vrkunden zur stadHschen Verfassungsf’eschtchU 
(Berlin iqoi —A usgewahlU Urkunden zur deutschen Verfassungs 
geschichte by G von Below and F Kcutgen, vol 1 ) a collection of 
437 select charters and other documents, with a very full index 
The great work of G I vou Maurer, Geschuhte der ^lad,everfa%sung 
von Deutschland (4 thick vols , rrhngen, 1869-1871), contains an 
enormous mass of information not always treated quite so critically 
as the present age requires There is an excellent succinct account 
for general readers by Georg von Below, ' Das altere deutsche St^idte- 
wesen und Burgertum, ' Monographten zur W eltgeschichte vol \i 
(Bieltfcld and I tipzig 1808 illustrated) A number of the most 
important recent monographs have been mentioned above As 
for Itily the most valuabU general work for the early times is still 
Carl Hegel Geschichte der Stadteverfassung von Italten seit der Ztit 
der rotntsihen Herrschaft bts zum Ausgang des zwolften Jnhrhunderts {z 
small vols 1 eipzig 1847 price second-hand, M 40) m which it w is for 
the first time fully proved that there is no connexion between Roman 
and modern municipal constitutions bor the pciiod from the 13th 
ccnluiy it will perh ips be best to consult \V Assmann Geschichte 
da Mittelalters 3rd ed by L Vierctk dntte Abteilung Die letzten 
beiden Jahrhunderts des Mittelalters Deutschland die Schweiz und 
Italten by R Fischer R Seheppig and I \ lereck (Brunswick 1906) 
In this volume pp 670 943 contain an e xcellcnt iceount of the various 
Italian states and cities during that period, with a full bibliography 
for eich Among recent ciitical contiibiitions to the history of 
individual towns, the following works <lt serve to lx specially men 
tioned Robert Davidsohn, Geschichte von Florinz (Berlin, 1890- 
1908) down to the beginning of the 14th century) the same, 
horschungen zur Geschichte von Florenz (vols 1 iv , Berlin, 189O- 
1908) Heinrich Kretschmayr, Geschichte von Vetudig (vol 1 , Gotha, 
1905, to 1203) For France, tin re ire the works by Achille I luhurc, 
1 es Communes franfaises d I ipoque des Capitiens directs (Pans, 1890) 
and Paul Viollet I es Communes fran^aises au inoycn <ige, ’ 
Mimoires de I icadlmie des Inscriptions et liclles lettres, tome xxxvi 
(Pans, 1900) There are, of course, also accounts in the great works 
on French institutions by Flach, Clisson, Viollet, Luchaire, but 
perhaps the one in Luchaire s Manuel des institutions franfaises, 
periods des Capitiens duects (Pans, 1892) deserves special recom 
mendation Anether valuabh account for 1 ranee north of the Ixjirc 
IS that coriLiined in the great work by Karl Ilcgcl Stadte und Gilden 
der germamschen VolKer im MittelalUr (2 vols, Leipzig, 1891 , see 
English Historical Review vm 120-127) Of course, there aie 
also numerous monographs among which the following may 
be mentioned Edouard Bonvalot, Le furs £tat d apris la chat ti- 
de Beaumont it ses plialis (Pans, 1884) and A tiiry, 1 es 
Diahlissemt nls de Rouen {2 vols Pans, 1883 1885) also a collection 
of documents by Gustivc Fagmez, Documents relatifs d I histone 
de I Industrie et du commerce en France (2 vols , Pans i8ey8, 1900) 
Some valuable works on the commercial history of southern Europe 
should still be mentioned, such as W Heyd, Gesihuhte des Let ante 
handels tm Mittelalter (2 vols , Stuttgart, 1879 French edition by 
Furey Raynaud 2 vols Pans 1885 seq iinpiovcd by the autlioi) 
recognized as a slandaid work Adoll Schanlx* Ifanddsgesthuhtc 
der romantschen V ulker des Mittelmeergebutes bis zum Lnde der 
Kreuzztige (Munich and Beilin looC) Aloys Schulte Gesihuhte 
des mittdalterhchen Handels und I erkthrs zwtschen \\ istdrutsihland 
und Italten nnt Inssihluss Vencdigs -\2 vols 1 eipzig 1900) L 
Goldschmidt Univtrsali,eschiihte des Hnndelsreihts (\o\ 1 Stuttgart 
1S91) As for tin Scandin ivi in towns the best guide is pcrhips 
the book bv K Hegel Stadte und Gilden der germunisihen I olhet 
alrt lely mentioned but see also Dictne h Schafer ‘ Der Sfanel dci 
Gcschiehtswissensehaft im sk inelinavischcn ISorekn Internationale 
Wochenschnft Novembci lO 19117 (E K ) 

COMMUNISM, the name lonsily given to schemes of social 
organizations depending on the abolition of private property 
and Its absorption into the oroperty of a eominunity as such 
It IS a form of what is now generally tillul socialism {qv ), the 
terminology of which has varied a good deal according to time 
and place but the expression “ communism may be con- 
veniently used, as opposed to “ socialism ” m its wider political 
sense, or to the politual and munuipal varieties known os 
“ collectivism," " stati socialism,” Ac , m order to indiaite more 
particularly the historual schemes piopoundcd or put into 
practice for establishing certain ideally arranged communities 
composed of individuals living and working on the basis of 
holding their property in common It has nothing, of course, 
to do with the Pans Commune, overthrown m May 1871, which 
was a political and not an economic movement Communistic 
schemes have been advocated m almost every age and country, 
and have to be distinguished from mere anarchism or from the 
selfish desire to transfer other people’s property into one’s own 
pockets The opinion that a communist is merely a man who 


has no property to lose, and therefore advocates a redistribution 
of wealth, is contrary to the established facts as to those who 
have historically supported the theory of tommunism The 
Corn-law Rhymer’s lines on this subject are amusing, but only 
apply to the baser sort — 

" What is a Communist ! One that hath yeirnint's 
For equal division of unequal c irniugs 
Idler or bungler or both he is willing 
To fork out lus penny and pock' t youi shilluv 

Ihis IS the communist of hostile criticism— a criticism, no doubt, 
ultimately based on certain fundamental facts m human nature, 
which have usually wrecked communistic schemes of a purely 
altruistic type in conception But the great communists, like 
Plato, More, Saint-Simon, Robert Owen, were the very reverse 
of selfish or idle in their aims , and communKm as a force in 
the historical evolution of (tonomc and so''ial opinion must be 
regarded on its ideal side, and not merclv in its lapses, however 
natural the latter mav be in operation, owing to the defects of 
human eharaeter As a thcorv it his inspired not onh some of 
the finest eharacters in history, but also much of the gradual 
evolution of economic orgini/ation — especially in the case of 
co-opcration {qv ) , and its opportunities have niturally varied 
according to the state of socul orgim/ation in particular 
countries The communism of the t irly Christians for instance, 
was rather a voluntary sharing of private propertv than any 
abnegation of propertv as such The kssenes and the fhera- 
pt ntae, however, in ilcstine, had a stni ter form of e ommunism, 
and the former required the surrender of individual property , 
and in the middle ages various religious sects followed bv the 
monastic orders, were based on the communistic principle 
Communistic schemes have found advocites in almost everv 
age and m main different countries Ihe om thing that is 
shared bv all cominiinists, whether speeulative or practical, is 
deep dissatisfactiem with the economic conditions bv vvhieh thev 
are surroundeeJ In Plato’s Republic the dissatisfaction is not 
limited to merclv' cconomu conditions In his examination of the 
hod\ politic there is lurdlv anv part whuh he can pronounce to 
be health) He would alter the life of the eitizens ot his state 
from the very moment of birth Children arc to be taken iwav 
from iheir parents and nurtured under the supcnision of the 
state The old nursery' Gales " the hi isjihemou nonsense with 
which mothers fool the manhood out of their children,’ are to he 
suppressed Dram vtic and inutativ e poelrv are not to be allow cd 
Fducation, marriage, the numlxr of births the otcupations of the 
citizens are to be controlled bv the guardians or heads of the slate 
The most perfect equahtv of ronrlitions ind careers is to he 
preserved , the women are to have similar tr uning with the men, 
no careers and no ambition are to be foi bidden to them the 
inequalities and rivalries between rich and poor aie to cease, 
because all will lx provided for bv the stale Other (ities ire 
divided against the mst Ives Any ordmarv citv howcvei small, 

IS m fact two ciIicn, one the eitv of the jioor the other of the rich 
at war with one another ’ {Reptihlic,\iL n p 24c), Juwi tt s trans- 
lation) But this ideal state is to be a perfee t unit although the 
citizens an elivided into chsses recording to their e apacitv rnd 
alxlitv', there is neim of the exclusiveness of Ixrth, and no m- 
equahtv is to brcik the accord which binds ill the citizens both 
male and feimle together into one hirmonious wholes The 
marvellous comprehensiveness of the seheme for the government 
of this ideal st ate makes it belong as miu h to the modern is to the 
ancient world Many of the social yiroblems to w hu h PI ito draws 
attention arc vet unsolved, and some ire m process of solution in 
the direction indicated bv him He is not appalled bv the 
immensitv of the task which he has sketi hed out for himself and 
his followers He admits tint there arc difticulties to he over- 
come, but he says m a sort of parenthesis, ‘ Nothing great is 
e asy ’’ He refuses to lx s Uisfiod with half meisuies and patch- 
work reforms ‘‘ knough my friend ' but whit is enough while 
anything remains wanting^’’ These sentences indicate the 
spirit m which philosophical as distinguished from practical 
communists from the time of PI ito till to day hav i undertaken 
to reconstruct human society 
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Sir Thomas More’s Utopia has very manv of the characteristics 
of The Republic There is in it tht same wonderful power ol 
shaking off the prejudices of the place and time in which it was 
written The government of Utopia is described as founded on 
popular election , commumt) of goods prevailed, the magistrates 
distributed the instruments of production among the inhabitants, 
and the wealth resulting from their industry was shared by all 
The use of money and all outward ostentation of wealth were 
forbidden All meals were taken m common, and they were 
rendered attractive by the accompaniment of sweet strains of 
music, while the air was filled by the scent of the most delicate 
perfumes More’s idt il state differs in one important respect 
from Plato’s Then was no community of wives in Utopia 
The saeiedness of the family relation and fidelity to the mtrriage 
contract were recognized by More as indispensable to the well- 
being of modern society Plato, notwithstanding all the extra 
ordinary originality with which he advocated the emancipation of 
women, was not able to free himself from the theory and practice 
of regarding the wife as part and parcel of the property of her 
husband The fact, therefore, that he advocated community of 
property led him also to advocate community of wives He 
speiks of ‘ the possession and me of women and children,” and 
proceeds to show how this possession ind use must be regulated 
in his ideal state Monogamy w vs to him mere exclusive posses- 
sion on the pirt of one man of a piece of propertv which ought 
to be for the benefit of the public Ihe circumstance that he 
could not think of wives otherwise than as the property of their 
husbands only makes it the more remarkable that he claimed 
for women absolute equality of training and careers Ihecm um- 
stvnee that communists have so fre(|uentlv wrecked their pro- 
jects by attacking marriage and adv'orating promiscuous inter- 
course between the sexes may'^ probablv be traced to the notion 
which regards a wife as being a mere item among the goods and 
chattels of her husband It is not difficult to find evidence of 
the survivvl of this ancient habit of mind “ I will l)e master of 
what IS mine own,” savs Petruchio “She is mv goods, my 
chattels ” 

The Perfectionists of Oneich, on the other hand, held that 
there was “no intrinsic differcnie between property in persons 
and propertv in things , and that the same spirit whi< h abolished 
exclusiveness in regird to money would abolish, if circumstances 
allowed full scope to it, exclusiveness in regard to women and 
children ” (Nordhoff’s Communistic Societies of the United States) 
It is this notion of a wife as property that is responsible for the 
wild opinions communists have often held m favour of a com- 
munity of wives and the break-up 01 family relations If they 
could shake off this notion and take hold of the conception of 
marriage as a contract, there is no reason why their views on the 
community of propeity should lead them to think that this 
contract should not include mutual fidelity and remain in force 
during the life of the contracting paities It was probably not 
this conception of the marriage relation so much as the influence 
of Christianity which led More to discounti nance community of 
wives in Utopia It is strvnge that the same influence did not 
make him include the absence of slavery as one of the character- 
istics of his ideal state On the contrary, however, we find in 
Utopia the anomaly of slavery existing side by side with institu- 
tions which otherwise embodv the most absolute personal, 
political and religious freedom The presence of slaves m Utopia 
IS made use of to get nd of one of the practical difficulties of 
communism, viz the performance of disagreeable work In a 
society where one man is as good as another, and the means of 
subsistence are guaranteed to all alike, it is easy to imagine that 
it would be difficult to ensure the performance of the more 
laborious, dmgerous and offensive kinds of labour In Utopia, 
therefore, wc arc expressly told that ‘ all the uneasy and sordid 
services ” are performed by slaves Ihe institution of slavery 
was also made supplementary to the criminal system of Utopia, 
as the slaves were for the most part men who had been convicted 
of crime , slavery for life was made a substitute for capital 
punishment 

In many respects, however. More’s view s on the labour question 


were vastly in advance of his own time He repeats the indignant 
protest of the Republic that existing society is a warfare between 
rich and pooi “ The rich,” he says, “ desire every means by 
which they may in the first place secure to themselves what they 
have amassed by wrong, and then take to their own use and 
profit, at the lowest possible price, the work and labour of the 
poor And so soon as the rich dec ide on adopting these devices 
m the name of the public, then they become law ” One might 
imagine these words had been quoted from the programme of 
The International {q v ), so completely is their tone m sympathy 
with the hardships of the poor m all ages Moi e shared to the full 
the keen sympathy with the hopeless misery of the poor which 
has been the strong motive power of nearly all speculative 
communism The life of the poor as he saw it was so wretched 
that he said, “ Fven a beast’s life seems enviable ' ” Besides 
community of goods and equality of conditions. More advocated 
other means of ameliorating the condition of the people 
Although the hours of labour were limited to six a day there was 
no scarcit) , for m Utopia every one worked , there was no idle 
class, no idle individual even I he importance of this from an 
economic point of view is insisted on by More in a passage 
remarkable for the importance which he attaches to the industrial 
condition of women “ And this yon will easily apprehend,” he 
says, “ if you consider how great a part of all other nations is 
quite idle First, women generally do little, who are the half of 
mankind” Translated into modern language his proposals 
comprise universal compulsory education, a reduction of the hours 
of labour to six a day, the most modern principles of sanitary 
reform, a complete revision of criminal legislation, and the most 
absolute religious toleration Ihe romantic form which Sir 
Thomas More gav e to his di earn of a new soc lal order found many 
imitators I he Utopia may be regarded as the prototype of 
Campanella’s City of the Sun, Harrington s Oceana, Bacon s Nova 
I Atlantis, Defoe’s hs^ay on Projects, F6nelon’s Tovage dans V lie 
1 des Plaistrs, and other works of minor importance 

All communists have made a great point of the import ince of 
I universal education All ideal communes have been pio\ idcd b\ 
their authors with a perfec t machinery for securing the education 
of every child One of the first things clone in every attempt to 
carry communistic theories into practice has been to establish a 
good school and guarantee education to every child The first 
impulse to nation il education in the 19th century piobably 
sprang from the very marked success of Robert Ow'cn’s schools in 
connexion with the cotton mills at New Lanark Compulsorv 
education, free trade, ancl law reform, the various movements 
connected with the improvement of the condition of women, have 
found their earliest advocates among theoretical and practical 
communists The communists denounce the evils of the present 
state of society , the hope less poverty of the poor, side by side 
with the self-regarding luxury of the ric h, seems to them to erv 
aloud to Heaven for the creation of a new social organization 
They proclaim the necessity of sweeping away the institution of 
private property, and insist that this great revolution, accom- 
panied by universal education, free trade , x perfect administra- 
tion of justice, and a due limitation of the numbers of the 
community, would put an end to half the sc If-madc distrc ss of 
humanity 

The various communistic experiments in America aie the most 
interesting m modern times, opportunities being naturally 
greater there for such deviations from the normal forms of 
regulations as compared with the closely organized states of 
Europe, and particularly m the means of obtaining land cheaply 
for social settlements with peculiar views They have been classi- 
fied by Morns UiWuuit (History of Socialism in the United States, 
1903) as (i) sectarian, (2) Owenite, (3) Fourieristic, (4) Icarian 

I The oldest of the sectarian group was the society of the 
Shakers (q v ), whose first settlement at Watervliet was founded 
in 1776 The Harmony Society or Rappist Community was 
introduced into Pennsylvania by George Rapp (1770-1847) from 
Wurttemberg in 1804, and in 1815 they movecl to a settlement 
(New Harmony) in Indiana, returning to Pennsylvania again in 
1824, and founding the village of Economy, from which they were 
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also known as Economites Emigrants from WUrttemberg also 
founded the community of Zoar m Ohio in i8i 7, being mcorjiorated 
in 1832 as the Society of Separatists of Zoar , it was dissolved 
m 1898 The Amana {qv) community, the strongest of all 
\mencan communistic societies, originated m Germany in the 
earh part of the i8th century as “ the True Inspiration Society,” 
and some 600 members removed to America in 1842-1844 Ihe 
Bethel (Missouri) and Aurora (Oregon) sistir communities were 
founded by Dr Keil (1812-1877) m 1844 and 1856 respectively, 
’nd were dissolved in 1880 and 1881 I he Oneida Community 
{q V ), created by John Humphrey Noyes (1811-1886), the author 
of a famous History of American Socialisms was established 

in 1848 as a settlement for the Society of Perfectionists All these 
bodies had a religious basis, and were formed with the object of 
enjoying the free exercise of their beliefs, and though communistic 
in character they had no political or strictly economic doctrine ' 
to projjagatc 

2 The Gwenite communities rose under the influence of 
Robert Owen s work at New Lanark, and his propaganda in 
\merica from 1824 onwards, the principal being New 11 irmony 
(acquired from the Rappists in 1825), Yellow Springs, nc ir 
( mcmnati, 1824, Nashoba, 'lennessee, 182^, Haverstraw, New 
York, 1826, Its short-li\cd successors, Coxsackie, New York 
ard the Kendal Community, Canton, Oliio, 1826 All these had 
more or less short existences, and were founded on Owen’s 
theories of labour and economics 

3 Ihe Fourienst communities similarly were due to the 
Utopian teachings of the Frcnchmin Charles Fourier (qv), 
introduced into \merua by his disciple Albert Brisbane (1809- 
1890), author of The Social Destiny of Man (1840), who was 
efficiently helped by Horace Greeley, George Ripley and others 
Ihe North American Phalanx, in New Jersey, was started in 
1843 3.nd lasted till 1855 Brook harm {qv ) was started as a 
Fourienst Phal inx m 1844, after three ve irs’ independent c xreer, 
and became the centre of Fourienst propaganda, lasting till 1817 
The Wisconsin Phalanx, or Ctresco, was organized in 1844, and 
1 i‘«ted till 18150 In Penns)hama sc\en communities were 
{ stablishcd between 18^3 xncl 1S415 the chief of which were the 
Sylvama Association, the Peace Union SttUement, the Social 
Reform Unity, ind the Leraysville Philinx In New \ork 
state the chief were the Clarkson Phalanx, the Sodus Ba> 
Phalanx, the Bloomfield Assoc lation, and tne Ontario Union ' 
In Ohio the principal were the Trumbull Phalanx, the Ohio 
Phalanx, the ( Icrmont Phalanx, the Integral Phil inx, and the 
Columbian Phalanx, and of the rem under the Alphadclphia 
Phalanx, m Mu higan, was the best known It is pointed out by 
Morris Ilillquit th it while only two Fourienst Phalanxes were 
established m France, o\ er fcjrty were started in the United States 

4 The Icarian communities were due to the communistic 
teachings of another frenchman, fticnne tabet (qv) (1788- 
TS156), the name be mg derived from his sew lal romance, I oya^e en 
I cane (1840), sketching the advantages of an imaginary country 
called Icana, with a co-operative svsUm, and criticizing the 
existing social organization It was his idea, in fact, of a Utopia 
Robert Owen advised him to establish his followers, already 
numerous, in Texas, and thither about 1500 went in 1848 But 
disappointment resulted, and their numbers dwindled to less 
than 500 in 1849 , some 280 went to Nauvoo, Illinois , after a 
schism in 1856 some formed a new colony (1858) at theltenham, 
near St Louis , others went to Iowa, others to California Ihe 
last branch was dissolved in 1895 

‘^ee also the articles Socialism Owln Saint Simon, Fourifr 
<Sc and the bibliography to Socialism The whole subject is 
admirably covered in Morris Hillquit s work referred to above , 
and see also Noyes s History of imertcan Socialisms (1870) Charles 
Nordhoff s Communistic Societies of the United States (1875), and 
W A Hinds s American Communities (1878 2nd edition, 1902), a 
very complete account 

COMMUTATION (from Lat conimutare , to change), a process 
of exchanging one thing for another, particularly of one method of 
payment for another, such as payment in money for payment m 
kind or by service, or of payment of a lump sum for periodical 
pavmcnts , for various kinds of such substitution see \nnuity , I 
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Copyhold and IiiHts The word is also used similarly of the 
substitution of a lesser sentence on a criminal for a greater In 
electrical engineering, the word is applied to the reversal of the 
course of an electric current, the contrivance for so doing being 
known as a “ commutator ” (see Dynamo) In America, a 
” commutation ticket ” on a railway is one which allows a person 
to travel at a lower rate over a particular route for a cert iin 
time or for a certain number of times , the person holding such i 
ticket IS known as a “ commuter 

COMNENUS, the name of a Byzantine family which from 1081 
to 1185 occupied the throne of Constantinople It claimed a 
Roman origin, but its earliest repre‘ cntatives appear as landed 
proprietors in the district of Castamon (mod Kastamunt) in 
Paphlagonia Its first member known in Byzantine historv 
IS Manlli Eroticus CoMNi-Ni s, an able general who rendered 
great services to Basil II (976-1025) m the East At his death 
he left his two sons Isaac and John m the care of Basil, who gav e 
them a careful education and advanced them to high oflicial 
positions Ihe increasing unpopularity of the Macedonian 
dynasty culminated m a revolt of the nobles and the soldiery of 
Asia against its feeble representative Michael VI Stratioticus, 
who abdic ited after a brief resistance Isaac was declared 
( mperor, and crowned in St Sophia on the 2nd of September 1057 
hor the rulers of this dv nastv see Roman 1 mpire Later, and 
eparate articles 

With Andronitus I (118^-1185) the rule of the Comneni 
proper at Constinlinople came to an end A younger lint of the 
oiiginil house , after the establishment of the Latins it Constanti- 
nople in 1204, secured possession of i frigmeni of the empire in 
\sia Minor, and founded the empire of Trebizond (q v ), which 
lasted till 1461, when David Comnenus, the last emperor, was 
deposed by Mahommed II 

For T “en»i il account ot 1li< fimiU end its alleged sui\i\ois see 
irticlc KoinneiKn by (» T Ik itzlx rg, m Lisch anel Grubers 
Altgemeine kiuykhpadu and an anouyinous inonogra})ii, Pruts 
histonque di la matson impmale dis Ci mntnes (Amsterdam I7'?4) 
ind for the history of the ptnod tin works referred to uneJer 
Roman h Ml iRF Lati r 

COMO (anc Comum), i cilv and epi eopal s< e of 1 eimb ireb , 
Italy, the cipital of the province of ( omo sitnited it the 's 
end of the W branch of the Dike of Como 30 m b\ rail \ bv 
\V of Milan Pop (i88t) 2it 360 , (19015) 31272(101111) 41 i2j 
j (commune) The citv lies in i valley enelosed b\ nlounUlln^ 
the slopes of which comm ind line views of the lake Ihe old 
town, which preserves its reciangulir pi in from Reiman times 
IS enclosed by w ills with toweis eonstrucled in tilt 12th century 
The cathedril, built cntircK of m irble, oreiqnes the site eif an 
eirlicr chunh ind was begun m i3<)6, from whieh pcriexl the 
nave dates the facade belongs to 1437-1486 while the eist 
of the exterior was altered into the Ren iissane e sty le , and nehlv 
decorated with sculptures b\ lommaso Rodin in 1487-1326 
Ihe dome is an unsuitable addition of 17^1 bv the Suiliin 
architect h ilippo |uvara(i683-i7 33) ind its lureK]uc decorations 
spoil the effee t of the fine Gothic interior It contains some good 
pictures and fine tapestries In the same hue as the fae,ade of 
the cathedral are the Brolctto (m black and v\hile marble), 
dating from 1215, the seit of the origin il rulers of the commune, 
and the m.essue clock -tower Ihe Rominescjue church of 

\bondio outside the town was founded in loi 3 and consecrited 
in 1095 It has two fine ramp inih, pi .e ed at the ends of the aisles 
(lose to the apse It occupies the site of the 3th centurv church 
of 'sS Peter and Paul Near it is the Romanc-’qui eiuireh of 
S ( arpoforo \bovc it is the ruined castle of Baraddlo The 
churchesof S Giaeomo(io()5-iii7)and 's Fedtle (12th century ) 
both in the toyvn, are iKo Rommev-ejue , and the ajiscs hne 
external galleries The Paliz/o Gioyio contims the Musco 
Civico Como IS a considcnble tourist rcscirt and the steamboit 
traffic on the lake is largely for travellers \ (Innate station 
IS established on the hill of Brunate (2330 ft ) ibove the town 
to the E , reached by a funicular railway 1 he Milanese possess 
many villas here Como is an indiistnii town, having large silk 
factories and other industries (see I ovinyRDv) It is connected 
with Milan by two lines of r iilw u one via Monz i (the main line , 
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which goes on to Chiasso — Swiss frontier — and the St Gotthard), 
the other via Saronno and also with Lecco and Varese 
Of the Roman Comum little remains above ground , a portion 
of Its S E wall was discovered and may be seen in the garden 
of the Liceo Volta, 88 ft within the later walls later fortifica- 
tions (but previous to 1127), largely constructed with Roman 
inscnbed sepulchral urns and other fntgments, had been super- 
imposed on it rhermae have also been discovered (see V 
Barelli in Nohzje deglt scavt 1880, 333 , 1881, 333 , 1882, 285) 
The inscriptions, on the other hand, are numerous, and give an 
idea of Its importance The statements as to the tribe which 
originally possessed it are various It belonged to Gallia Cis- 
alpma, and first came into contact with Rome in 196 b c , when 
M Claudius Marcellos conquered the insubres and the Comenses 
In 89 B c , having suffered damage from the Raetians, it was 
restored by Cn Pompeius Strabo, and given Latin rights with 
the rest of Gallia Transpadana Shortly after this 3000 colonists 
seem to have been sent there , 5000 were certainly sent by 
Caesar in 59 b c , and the place received the name Novum 
Comum It appears m the imperial period as a tmancxpmm, 
and IS generally spoken of as Comum simply The place was 
prosperous , it had an important iron industry , and the banks 
of the lake were, as now, dotted with villas It was also im- 
portant as the starting point for the journej across the lake 
in conniMon with the Splugcn ,md Septimci passes (see Chia- 
venna) It w IS the birthpl ice of both the elder and the younger 
Pliny, the latter of whom founded baths and a library here and 
gave mone) for the support of orphan children There was a 
praefectus dassa Comensis under the late empiic, and it was 
regarded as a strong fortress See Ch Hulsen m Pauly-Wissowa, 
Rtalencydopadie, Suppl Heft 1 (Stuttgart, 1903), 326 
Como suffered considerably from the eirlj barbarian invasions, 
many of the inhabitants taking refuge on the Isola Comae in i 
off Sala, but recovered in Lombard times It was from that 
period that the magntri Comaani formed a pnviUged corporation 1 
of architects and sculptors, who were employed in other parts | 
of Italy also, until, at the end of the 11th century, individuals 
began to come more to tin front (G T Rivoira, Ongim dd- 
V archiiettura Lombaida, Rome, 1901, 1 127 f) Como then 
became subject to the archbishops of Milan, but gained its [ 
freedom towards the end of the iith century At the beginning 
of the 12th century war broke out between Como and Milan, 
and after a ten years’ war Como was taken and its fortifications 
dismantled m 1127 In 1154, however, it took advantage ol 
the arrival of Barbarossa, and lemaincd faithful to him through- 
out the whole war of the Lombard League After frequent 
struggles with Milan, it fell under the power of the Viseonti in 
1335 In 1 535, like the rest of Lombardy, it fell under Spanish 
dominion, and m 1714 under Austrian 1 henceforth it shared 
the fortunes of Milan, becoming in the Napoleonic period the 
chief town of the department of the I^ano Its silk industry 
and its position at the entrance to the Alpine passes gave it 
some importance even then It bore a considerable part m the 
national risings of 1848-1859 against Austrian rule {T As ) 
COMO, Lakp or (the lacus Lanus of the Romans, and so 
sometimes called Lario to the present day, though in the 4th 
centuiy it is already termed lacus Comacinus), one of the 
most celebrated lakes m Lombardy, Northern Italy It lies due 
N of Milan and is formed by the Adda that flows through the 
Valtillme to the north end of the lake (here falls m the Maira 
or Mera, coming from the Val Bregaglia) and flows out of it 
at Its south-eastern extremity, on tlie way to join the Po Its 
area is 51; J sq m , it is about 43 m from end to end (about 30^ 
m from the north end of Bellagio),it is from i to 2^ m in breadth. 
Its surlaie is 653 it above the sea, and its greatest depth is 1365 
ft A railway line now runs along its eastern shore from Colico 
to Leico (24I m ), while on its western shore Menaggio is reached 
by a steam tramway from Porlezza on the Lake of Lugano (8 m) 
Colico, at the northern extremity, is by rail 17 m from Chiavenna 
and 42 m from Tirano, while at its southern end Como (on the 
St Gotthard line) is 32 m from Milan, and Lecco about the 
same distance Ihe lake fills a remarkable depression which 


I has been cut through the limestone ranges that enclose it, and 
once doubtless extended as far as Chiavenna, the Lake of Mezzola 
I being a surviving witness of its ancient bed Towards the south 
the promontory of Bellagio divides the lake into two arms 
That to the south-east encls at Lecco and is the true outlet, for 
the south-western arm, endmg at Como, is an enclosed bay 
During the morning the Tivano wind blows from the north, 
while in the afternoon the Breva wind blows from tlie south 
But, like otlier Alpine lakes, the Lake of Como is exposed to 
sudden violent storms Its beauties have been sung by Virgil 
and Claudian, while the two Plmys are among the celebrities 
associated with tlic kike The shores are bordered by splendid 
villas, while perhaps the most lovely spot on it is Belliagio, built 
in an unrivalled position Among the other villages that line 
the lake, the best-known are Varenna (L ) and Menaggio (W ), 
nearly opposite one another, wlule Cadenabbia (W ) faces 
Bellagio (V\ ABC) 

COMONFORT, IGNACIO (1812-1863), a Mexictn soldier and 
politician, who, after occupying a variety of civil and military 
posts, was in December 1855 made provisional president by 
Alvarez, and from Dccemlier 1857 was for a few weeks consti- 
tutional president (See Mexico ) 

COMORIN, CAPE, a headland m the state of Travancore, 
forming the extreme southern point 01 the peninsula of India 
It is situated m 8° 4' 20" N , 77° 35' 35" E , and is the terminating 
point of thi western Ghats T he village of Comorin, with the 
temple of Kanmyambal, the “ virgin goddess,” on the coast at 
the apex of the headland, is a frequented place of pilgrimage 
COMORO ISLANDS, a group of voUanic islands belonging to 
France, in the Indian Ocean, at the northern entrance of the 
Mozambujue Channel midway between Madagascar and the 
African continent The following table of the area and popula- 
tion of the four largest islands gives one of the sets of figures 
offered by various authorities — 



I Art i sq rn ' 

Pop ilation ' 

Greit Comoro 


50,000 

Anjuan or Johann 1 

M5 

I i 000 

Mivotti 

1 +0 

1 1 000 1 

Moh< h 

0 ) 

0 000 I 

Tot il 

7O0 1 

82,000 j 


Ihere ire besides a large number of islets of coral formation 
Particul irs of the four islands named follow 

1 Great Comoro, or \nguia, the largest and most westerly, 
has a length of ab^ut 38 m , with a width of about 12 m Near 
its southern extremity it rises into a fine dome-shaped voleanu 
mountain, Kartola (Karthala), which is over 8500 ft high, and 
IS visible for more than 100 m Up to about 6000 ft it is clothed 
with denoc vegetation Ivruptions are recorded for the years 
1830, 1855 ind 1858 , and another eruption occurred in 1904 
In the north the ground rises gradually to a plateau some 2000 ft 
alxive the sea , from this plateau many regularly shaped 
truncated cones rise another 2000 ft Ihe centre of the island 
consists of a desert field of lava streams, about 1600 ft high 
The chief towns are Marom (pop about 2000), Itzanda and 
Mitsamuh , the first, situated at the head of a bay in n° 40' S , 
being the scat of the French administrator 

2 Anjuan, or Johanna, next m size, lies E by S of Comoro 
It IS some 30 m long by 20 at its greatest breadth The land 
rises m a succession of richly wooded heights till it culminates in a 
central peak, upwards of 5000 ft above the sea, in 12° 14' S , 44° 
27' F ihe former capital, Mossamondu, on the N W coast, is 
substantially built of stone, surrounded by a wall, and com- 
manded by a dilapidated citadt 1 , it is the residence of the 
sultan and of the French administrator There is a small but 
safe anchorage at Bomony, on the S side, formerly used as a 
coal depot by ships of the British navy 

3 Mayotte, about 21m long by 6 or 7 m broad, is surrounded 
bv an extensive and dangerous coral reef The prmcipal heights 
on Its extremely irregular surface are Mavegani Mountain, 
which nses in two peaks to a maximum of 2164 ft , and Uchongm, 
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2100 ft The French headquirters arc on the islet of Zaud/i, 
which lies within the reef in 12° 46' S , 45“ 20' F There are 
substantial government buildings and store-houses On the 
mainland opposite Zaudzi is Msapi^re, the chief centre of trade 
Mayotte was devastated m i8g8 by a c> clone of great severity 

4. Moheh or MohilU lies S of and between Anjuan and Grand 
Comoro It is 15 m long and 7 or 8 m at its maximum breadth 
Unlike the other three it has no peaks, but rises gradually to a 
central ridge about 1900 ft m height Fomboni (pop about 
2000) m the N W and Numa C hoa m the S W are the chief towns 

All the islands possess a nery fertile soil , there are forests of 
coco-nut palms, and among the produi ts are rice, maize, sweet- 
potatoes, yams, coffee, cotton, vimlla and various tropical 
fruits, the papaw tree being abundant The fauna is allied to that 
of Madagascar rather than to the mainland of Africa , it includes 
some land birds and a species of lemur peculiar to the islands 
Large numbers of cattle and sheep, the former similar to the 
small species at Aden, cre reared as well as, in Great ( omoro, the 
zebra Turtles are caught in abundance along the coasts and 
form an irticle of export The climate is in general warm, but 
not torrid nor unsuitable for Europeans 1 he dry season lasts 
from May to the end of October, the rest of the year being rainv 
The nitivcs are of mixed Malagasy, Negro and Arab blood 
The majority are Mahonimedans The Europe in inh.ibilants, 
mostly French, number about 600 There arc some 200 bnlish 
Indians, traders, in the islands The exteimel trade of the isl ends 
h IS developed since the annexation of Madagasc ir to France, and 
is of the \aluc of about £100,000 i year Sugar refineries, 
distilleries of rum, and sawmills are worked in Mavotte by Trench 
settlers (.ane sugar and vanilla are the chief exports The 
ishnds ire regularly visited bv vessels of the Mfssagcnes Man- 
timts fleet, and a coaling station for the French navj has been 
established 

The isl inds were first visited by J.uropcans in the iblhrinturv , 
they are nuikcd on the map of Diego Ribcro made in 1^27 At 
that time, and for long afterwards, the dominant influence 
in, ind the civnlizition of, the islands was Arab According to 
tndition the islands were first peojiled by Arab voyagers dnven 
thither b> tempests I he petty sultans who exercised authoriU 
were notorious shic traders A Sakalava chief who had been 
driven from Madagascar bv the Hovas took refuge in MasotU 
' 18^0, and, with the iid of the sultan of Johanna, conrjucrccl the 
island, which for a century had been given over to civil wir 
Trench naval officers liaving reportnl on the stratcgii viliic of 
Mayotte, Admiral dc Hell, governor of Ri union stnt an officer 
there in 1841, and a treats was negotiated ceding the island to 
France Possession was taken in 1843, sultan of Johanna 
renouncing his claims in the same year In 1886 the sultans of 
the other three islands were placed under French protection 
Trance fearing thit otherwise the islands would be tiken Iw 
(jerrnany The French experienced some difficulty with the 
natives, but by 1892 had estiblished their position Ihc islands 
as regulated by the decree of the 9th of April 1908, are under the 
supreme authonty of the gov'^ernor general of Mailagascar The 
local administration is m the hands of an official who himself 
governs Mayotte but is represented m the other islands bv 
administrators On the council which assists the governor in 
two nominated native notables In 1910 the sultan of Grt it 
Comoio (cded his sovereign rights to France In Anjuan the 
native government is continued under Trench supervision 
The budgets of the four islands m 1904 came to somt £30,000, 
that of Ma>ottc being about half the total The chief sources of 
revenue are poll and house taxes, and, in Mayotte, i land tax 

The lies (doneuses, three islets 160 m N E of Mayotte, with 
a population of some 20 souls engaged in the collection of guano 
and the capture of turtles, were in 1892 annexed to France and 
placed under the control of the administrator of Mayotte 

See Notxve sur MnvoUe et les CotHores by EmUe Vienne one ol 
the memoirs on the French colonies prcpaied for the Pans Exhibition 
of iQoo Le Sultanat d injottan by Jules Rcpiquct (Pans igoi) 
a systematic actounl of the geography ethnology and history' of 
Johanna Les colomt-s jtanfai'tis (Pans 1900) \ol n pp 179 197 


m which the story of the archipelago is set forth by various wnlcis 
in account of the islands by A \ oeltzkow m the Zettschrtfl of tin 
Berlin Geog Soc (No 9 iyo6) and Carie des Ht% ComofCb by A 
Meunicr (Pans 1904) 

COMPANION (through the O Fr compm^uov or compagmu 
from the Late Lat companto, — with, and bread, - one 
who shares meals with another, the word has been wronglv' 
denved from the Late Lat compagnu’;, one of the same pagus or 
distnct), a mess-mate or “ comrade ” (a turn which itself has i 
similar origin, meaning one who shares the same eamera or room) 
“ Companion ” is particularly used of soldiers, as m the ex- 
pression “ companion in arms,” and so is the title of the lowest 
rank m a military or other order of knighthood , the word is also 
used of a person who lives with another in a paid position for the 
sake of company, and is looked on rather as a friend than a 
serv'ant , and of a pair or match, as of pictures and the like 
Similar in ultimate origin but directly idapted from the Fr 
chambre de la eompagne, and Ital eamera della eompagna, the 
storeroom for prov isions on board ship, is the use of ” companion ” 
for the framed windows over a hatchway on the deck of a ship, 
and ilso for the hooded tntiance stoirs to the captain s cabin 

COMPANY, one of a number of words like ‘partnership,’ 
“union,” “gild,” “society,” “ corporation,” denoting —^ach 
with its special shade of meaning — ihe association of individuals 
m pursuit of some ( ommon object 1 he taking of meals together 
was, as the word signifies (cum, with, pavn, bread) i chai icter- 
istic of the carlv company Gild had a similar meaning but 
this chiracti ristic though it survives in thi Livery companv 
(see Lni-Ry'^ ( ompaxits), has in modern times di appeared 
The word companv ” is now monopolized — in British usage — 
by two great classes of companies — (1) the joint stock companv , 
constituted under the Companies (Consolidation) Act 1908, 
which consolidated the v^arious acts from 1862 to 1907 and (2) 
the “ public company ,’ constituted under a special u I to carrv 
on some work of public utility, such as a railwiy, docks gas- 
works or waterworks, and regulated by the Companies Clause'; 
Acts 184s and 1863 

I Joint Stock Companies 

rh( joint stenk company may l^e defined as an association of 
persons incorjiorated to promote bv joint contributions to a 
common stock the carrying on of some commercial enterprise 
Associations formed not for “ the aequisition of gam hut to 
promote art, science, religion, ehanty or some other useful or 
philanthropu oh|tct, though they may be constituted unchr the 
Companies (Consolidation) Act ir)o8 seldom cill themschce 
companies, but adopt some name more appropnate to express 
their objects, siuh as societv club, institute college or chamber 
The joint stock lonipam has h id a long history which can onlv 
Ix- briefly sketched here Ihe name of joint stock company ’ 
IS — or was —used to distinguish such a companv from the 
‘ regulated companv, which rlid not trade on a joint stock hut 
was in the nature of a trade gilc’ the members of vvh ch had a 
monopolv of foreign trade with particular countries o’" places (see 
Adam Smith Wealth of at ions hk v oh i pt iii ) 

Ihe earliest kind of joint stock companv is the charteud (see 
Chartered Covitanies) The grant of a charter is one of the 
exclusive privileges of the crown and the c rown has from time to 
time exerc ised it in furtherance of trading enterjvnse I xamples 
of such grants are the Merchant \dventurers of England 
chartered bv Richard II (1390) the List India (_o , chartered 
bv Queen Elizabeth (r6oo) tiie Bank ot England chartered bv 
William and Marv (i6e)4) the Hudson’s Bav (o the Renal 
Afne an Co , the notorious Seiuth Sea Co ind in later times the 
New Zealand ( o , the North Borneo to and the Royal Niger Co 
Chartered compuncs had howevci, several disadvantages A 
( barter was not eas! I \ obtain ihle Itwascostlv The members 
could not he made personally li able for the cli lits of the companv 
and once created — though onlv for defined objccts—such a 
company'^ was invested with entire independence and could not be 
kept to the conditions imposed bv the grant, which was ig iinst 
public policy A new form of commercial association w as w anted 
free from these defects and it was found in the common law 
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<ompan) — the lineal ancestor of the modem trading company 
I he common law company \\ as not an incorporated association 
It was simply a great partnership with transferable shares 
( ompanies of this kind multiplied rapidly towards the close of 
the 17th century and the beginning of the 18th century, but they 
were regarded withstrong disfavour by the law, forreasons notvery 
mtelligildc to modem notions , the chief of these reasons being 
that such companies purported to act as corporate bodies, raised 
transferable stock, used charters for purposes not warranted by 
the grant, and were — or were supposed to be- dangerous and 
mischievous, tending (in the words of the preamble of the Bubble 
^ct) to “ the common grievance, prejudice and inconvenience 
of His Majesty’s subjects or great numbers of them in trade, 
commerce or other lawful affairs ” They ^vere too often — and 
this no doubt w is the real ground of the prejudice .igainst them 
-utilized by unprincipled persons to promote fant istic and often 
fraudulent schemes Matthew (jreen, in his poem “The Spleen, ’ 
notes how 

‘ Wiccks ijjpear each day 
\nd yet m sh fools are cast away 

The result was th it by the act (6 (iCO I c i8) commonly known 
as the Bubble Act (1719) such companies were declared to be 
common nuisances and indictable as such But the act, though 
It rem uned on the statute book for more than one hundred years 
and was not formally repelled till 1825, pro\ed quite ineffectual 
to chc( k the growth of joint stock enterprise, and the legislature, 
finding tint such companies had to be tolcrxttd, adopted the 
wiser (oursc of regulating what it could not repress One great 
inconvenient e of these common law tnding compinics arose 
from their being unincorporated They were formed of large 
fluctuating bodies of individuals, and a person de ding with them 
did not know with whom he was contracting or whom he was to 
sue Ihis evil the legislature sought to rectify by cmpoweiing 
the crown to grint to compinits by letters pattnt without 
meorpor ition the privilege of suing and being sued by a public 
ofljccr len years ifterwarcls in 1844 -a more important 
line of policy was idopted ind all ( ompanies with some ex- 
ceptions were enabled to obtain a coitificate of incorporation 
without applying for a charter or spcdil ict The act of 1862 
tarried this policy one step farther by pruliibiting all associations 
of more 1 han twenty persons from carrying on business without 
registering under the act Ihese were all useful amendments, 
but they were amendments of form rather than substance The 
real vitihtv of joint stock enterprise lies in the co-operative 
principle, and the natural growth and expansion of this fruitful 
principle was cheeked until the middle of the 19th century by the 
notorious risks atUiching to unlimited liability In the case of 
in orclin iry partnership, though their liability is unlimited (or 
w IS until the Limited Partnerships Act ic;o7), the partners can 
generally tell what risks they are incurring Not so the share- 
holders of a company They delegate the management of their 
business to a board of directors, and they may easily find them- 
selves committed by the fraud or folly of its members to engage- 
ments which in the days of unlimited liability meant rum 
failures like those of Overend and Gurney, and of the Glasgow 
Bank, caused widespre id misery and al irm It was not until 
limited liability had been grafteci on the stock of the co-operative 
system that the rcil potency of the principle of industnal 
ro operation became apparent VVe owe the adoption of the 
limited liability principle to the clear-sightedness of Lord 
Sherbrooke — then Mr Robert Lowe — und to the vigorous 
ulvoeaey of I ord Brimwell We owe it to Lord Bramwell also 
that the principle was made a feasible one Ihe practical 
difficulty was how to bring home to persons dealing with 
the company notice that the liability of the shareholders 
was limited 1 ord Bramwell solved the problem by a 
happy suggestion ~ “ write it on my tombstone,’’ he said 
humorously to a friend This was that the company should add 
to its name the word “ Limited ’ — paint it up on its premises, 
and use it on all invoices, bills, promissory notes and other 
documents The proposal was adopted by the Legislatuie and 
has worked successfully While limited companies have been 


multiplying at the rate of over 4000 a year, the unlimited 
company has become practically an extinct species 1 he growth 
of limited companies is, indeed, one of the most striking 
phenomena of our day Their number may be estimated at cjuite 
40,000 Iheir paid-up capital amounts to the stupendous sum of 
fi,8i?o,ooo,ooo and, what is even more significant, as the ist 
Viscount Goschen remarks m his Essays and Addresses, is that 
‘ the number of shareholders has grown in a much greater ratio 
than the colossal growth of the aggregate capital The profits and 
iisksof nearly every kind of business have been spread from year 
to vear over fresh thousands of individuals, and the middle class 
with moderate incomes are more and more participating in that 
lecumulation of wealth from business of every description which 
formerly built up the fortunes of individual traders or of bankers 
or of single families ” 

It IS with the limited company then — the company limited by 
shares — as the normal type and incomparably the most im- 
portant, that this article mainly deals 

Companies Limited by Shares — The Companies Act 1862, was 
intended to constitute a comprehensive code of law applicable to 
joint stock trading companies for the whole of the Llnitcd 
Kingdom Recognizing the mischief above alluded to — ^of 
trading concerns being earned on by large and fluctuating bodies, 
the act begins by declaring that no company, association or 
partnership, consisting of more than twenty persons, or ten in the 
ease of banking, shall be formed after the commencement of the 
act for the purpose of carry mg on any business which has for its 
object the acquisition of gain by the company, association or 
partnership, or by the individual members thereof, unless it is 
registered as a company under the art, or is formed in pursuance 
of some other act of parliament or of letters patent, or is a 
company engaged in working mines within and subject to the 
jurisdiction of the Stannaries Broadly speaking, the mtdning of 
the act IS that all tommerc uil undertakings, as distinguished from 
literaryorcharitableassociations, shall be registerid “Business” 
has a more extensive signification than “ trade ” Having thus 
cleared the ground the act goes on to provide in what manner 
a company may be formed under the act The m'^ehmery is 
simple, and is described as follows — 

‘ Any seven or more persons associated for any lawful purpose 
may, by subscribing their names to a memorandum of association 
and otherwise tomplymg with the recjuisitions of this act in 
respect of registration, form an incorporated company with or 
without limited liability” (§ 6) It is not necessary that the 
subscribers should be traders nor will the fact that six of the 
subscribers are mere dummies, clerks or nominees of the seventh 
iffeet the validity of the company , so the House of Lords 
decided in Salomon v Salomon Cr Co , 1897, A C 22 

The document to be subscribed — the Memorandum of Assoc la- 
tion — corresponds, m the case of companies formed under the 
Companies Act 1862, to the charter or deed of settle- 
ment in the case of other companies The form of it is mndum of 
given in the schedule to the act, and varies slightly AmsocIo- 
iccording as the company is limited by shares or 
guarantee, or IS unlimited (See the 3rd schedule to the Consolida- 
tion Act 1908, forms A, B, C, D ) It is required to state, in the 
c ase of a company limited by shares, the fiye following matters — 

1 Ihe name of the proposed company, with the addition of 
the word “ limited ’ as the last word in such name 

2 Ihe part of the United Kingdom, whether England, 
Scotland or Ireland, m which the registered office of the company 
IS proposed to be situate 

3 The objects for which the proposed company is to be 
established 

4 A declaration that the liability of the members is limited 

5 The amount of capital with which the company proposes to 
’)e rigistered, divided into shares of a certain fixed amount 

No subscriber of the memorandum is to take less than one 
share, and each subscriber is to write opposite his name the 
number of shares he takes 

These five matters the legislature has deemed of such intrinsic 
importance that it has required them to be set out m the 
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company’s Memorandum of Association They are the essential 
conditions of incorporation, and as such they must not only be 
stated, but the policy of the legislature has made them with 
certain exceptions unalterable 

The most important of these five conditions is the third, and 
Its importance consists m this, that the objects defined m the 
memorandum ( ircumscnbe the sphere of the company’s activities 
This pnncipk , which is one of public policy and convenience, 
and is known as the ultra vires doctune,” c-arnes with it im- 
portant consequences, because every act done or contract madi 
by a company ultra vires, tern excess of its powers, is absoluteK 
null and void The policy, too, is a sound one Shareholders 
contribute their money on the faith that it is to be employed in 
prosecuting certain objects, and it would be a violation of good 
faith if the company, i e the majority of shareholders, were to be 
allowed to divert it to something quite different So stru t is the 
rule that not even the consent of every individual shareholder can 
give validity to an ultra vires act 

Ihc articles of a'’socution are the regulations for internal 
management of the company — the tfrms of the partnership 
agreed upon by the shareholders among themselves 
aaaoc^a ^ model or specimen set of articles known as 1 ible A 
tlon 'vas given by the ( ompanies A( t 1862, and is appended 
in a revised foirn to the ( ompames (Consolidation) Act 
1908 When a company is to be registered the memorandum of 
association accompanied by a copy of the articles is taken to the 
office of the registrar of joint stock companu s at Somerset IIousi , 
tog(th(r with the following documents 

1 A list of peisons who have consented to be directors of th^ 
company (fee stamp 5s ) 

2 A statutory declarition b> a solicitor of the High Court 
engaged in the formation of the companj , or b\ a person named 
in the articles of assoc 1 ition as a director or sccretarv of the 
company, that the requisitions of the act in respec t of registration 
and of matters precedent and incidental thereto have been 
complied with (fee stamp 5s ) 

3 A statement as to the nomm d share capital (stamped with 
an ad valorem duty of t;s per £100) 

4 If no prospectus is to be issued, a company must nov 
(( ompanies Act 1907 s i ( onsolidation Act i«>o8, s 82) in lieu 
thereof file with the registrar a statement, in the form prescribed 
by the ist schedule to the act, of all the material facts relating t > 
the company 'll!! this h is been done the company cannot allot 
anv ‘hares or dcbcntuics 

If these documents irc in order the registrar registers the 
company and issues a certificate of incorporation (see Companies 
(Consolid ition) Act 1908, sect 82), on registration, the 
memorandum and articles of association become public doci - 
ments, and an) person may inspect them on payment of a fee of 
one shilling Ihis has important consequences, because everv 
person dealing with the company is presumed to be acquainted 
with its constitution, and to h iv e read its memorandum and 
articles The articles also, upon registration, bind the compan) 
and its members to the s ime extent as if each member hu' 
subseribed his name and affixed his seal to them 

The total cost of registering a company with a capital of 
£1000 is about £7 , £10,000 about £34 , £100,000 about £280 

Ihe capital which is required to be stated in the memorandum 
of association and which represents the amount which th( 
itai IS empowered to issue, is what is known as 

* the nominal capital This nominal capital must be 
distinguished from the subscribed capital Subscribed capitil 
IS the aggregate amount agreed to be paid by those who have 
taken shares m the company Under the ( ompanies Act 1900 
Companies Act 1908, s 8i^, a “ minimum subscription ’ may be 
fixed by the articles, and if it is the directors cannot go to allot- 
ment on less if It IS not, then the whole of the capital offered 
for subscription must be subscribed A company may increase 
Its capital, consolidate it, subdivide it into shares of smaller 
amount and convert paicl-up shares into stock It may also, 
with the sanction of the court, otherwise reorganize its capital 
(Companies Act 1907, s 39 , Companies (Consolidation) Act 
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1908, s 45), and for this purpose modify its Memorandum oi 
Association, but a limitecl company (unnot reduce its capiUil 
either by direct or indirect means without the sanction of the 
court The mv lolability of the c apital is a condition of incorpora- 
tion — the price of the privilege of trading with limited liabilit) , 
and by no subterfuge will a company be allowed to evade this 
cardinal rule of politv , either by piv mg dividends out of capital, 
or buying its own shares, or returning monev to shareholders 
But the prohibition against reduclion means that the capital 
must not be reduced bv the voluntar) act of the compan), not 
that a companv s capital must be kept intact It is embar ked m 
the compan) s business, and it must run the risks of sue h business 
If part of it IS lost there is no obligation on the com pan) to 
replace it and to cease p iv ing div idends until such lost capital 
IS repaid The compan) may m sudi i case write off the lost 
capital and go on trading with the reduced amount But for 
this purpose the sanction of the court must be obtained b) 
petition 

A share is an aliquot part of a comjianv s nominal capital 
The amount may be anything from is to £1000 The tenciency 
of late )evrs has been to keep the denomination low, shares 
and so to appeal to a wider public Shares of £100, or 
even £10, are now the exception Ihc most common amount 
IS either £r or £5 Shares are of various kinds ordin ir) , 
preference, deferred, founders an<l management Into what 
classes of shares the original capital of the eompuiv shall be 
divided, what shall be the amount of each class, and their 
respective rights, privileges and jiriorities arc matters for the 
consideration of the promoters of the companv , and must depend 
on its special circumstances and icquirements 

A compan) ma) mue preference si arcs even if there is no 
mention of them in the Memorandum ot X^sociUion and anv 
preference 01 spec 1 il pi iv ilege so giv en to a class of share s e innot 
be interfered with on anv reorganization of c ipital except bv a 
resolution passed bv i m ijoritv of shareholders of that ela>>s 
representing three-fourths of the capit il of that class (C ompanies 
(Consolidation) Act ic>o8, s 41;) Ihe preference giv en rnav be 
as to dividends onl), or as to divitlends and capital The 
dividend, again, ma) be pavable out of the vear s profits onl), 
or It may be cumulative, tint is, a deficicncv in one vear is to 
be made good out of the profits of subsequent )ears Pnma 
facie, a preferential dividend is cumulative For issuing pre- 
ference shares the question for the directors is what must be 
offered to attract investors Preference shircholdrrs arc given 
by the Companies \ct 1907, s 23 Compinies (( onsolicl ition) 
Act 1908, s 114, the right to inspect balance sheets Pounders 
shares -which originated with private companies — art shares 
whit h usually take tho whole or half the profits after pav nient of 
a dividend of 7 or 10 % to the ordin ir) shareholders Ihev are 
much les', m favour than the) used to be 

The machinerv of companv form ition is generillv set ip 
motion b) a person known as a promoter This is i term of 
business, not livv It means, to use ( hief Justice 
Cockburn’s words, a person “ who undertakes to form 
a companv with reference to a given project an 1 to promotion 
set it going, and who takes the nccessar) steps to 
accomplish that purpose Whether what a pcison has done 
towarcis this end constitutes him a promoter or not, is i cjuestion 
of fact, but once an affimiative conclusion is reached cquitv 
clothes such promoter with a fiduciaiy relation tow irds the 
company which he has been instrumental in creating This 
doctrine is now well established, and its good sense is apparent 
when once the position of the promoter tow iids the companv 
IS understood Promoters — to use Lord Cairns s language in 
Frlanger \ Neiv Sombrero Phosphate Co , ^ A C 12 hav c 
in their hands the creation and moulding of the compan) 
Ihcy h IV e the power of defining how and when and in what shape 
and under what supervision it shall start into existence and begin 
to act as a trading corporation” Such a control over the 
destinies of the companv involves correl itiv e obligations towards 
It, and one of these obligations is that the promoter must nc t 
take advantage of the compinv s helplessness A promote” 
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may sell his property to the company, but he must first see that 
the company is furnished with an independent board of directors 
to protect Its interests and he must make full and fair disclosure 
of his interest m order that the company may determine whether 
it will or will not authon/e its trustee or agent (for such the pro- 
moter in equity is) to make a profit out of the sale It is not a 
sufficient disclosure m such a case for the promoter merely to 
refer in the prospectus to a contract which, if read by the share- 
holders, would mform them of his interest They are under no 
obligation to inquire It is for the promoter to bring home 
notice, not constructive but actual, to the shareholders 

When a company is promoted for acquiring property — to work 
a mine or patent, for instance, or carry on a going business — the 
usual course is for the promoter to frame a draft agreement for 
the sale of the property to the company or to a trustee on its 
behalf The memorandum and articles of the intended company 
are then prepared, and an article is inserted authorizing or requir- 
ing the dirt dors to adopt the draft agreement for sale In 
pursuance of this authority the directors at the first meeting 
after incorporation take the draft agreement into consideration , 
and if they approve, adopt it Where they do so in the exercise 
of an honest and independent judgment, no exception can be 
taken to the transaction , but where the directors happen to be 
nominees of the promoter, perhaps qualified by him and acting 
in his interest, the situation is obviously open to grave abuse 
It IS not too much, indeed, to say that the fastening of an 
oneious or improvident contract on a company at its start, by 
interested promoters acting m collusion with the directors, has 
been the principal cause of the scandals associated with company 
promotion 

Concurrentls with the adoption of the contract for the accjuisi- 
tion of the property which is the company s raiMnt d ein, the 
directors have to consider how they will best get the company’s 
capital subscrdied Down to the passing of the Companies Act 
iQoo the usual mode of doing this was to issue a prospectus 
inviting the public to subscribe for shares After the act of 
H)00 the prospectus fell into generil disuse In the year 1903, 
out of a total of 3 <596 companies which registered, only 358 
issued a prospectus, the directors preferring, it would seem, to 
pi ice the share capital through the medium of brokers, finin< lal 
agents and other mtermcduines rather than run the risk of 
incurring, personally, liability under the stringent provisions 
for disclosure contained m the act (s 10) Of 1 ite the prospectus 
has, liowever, returned into favour Under the act of 1907, 
incorporated in the Consolidation Act 1908 (s 82), a company, 
if It cloes not issue a prospectus, must file a sUtement of all the 
material facts relating to the company 

A prospectus is an inv itation to the public to take shares on 
the faith of the statements therein < ont lined, and is thus the 
^ basis of the agreement to take the shares , there 

s^ctus therefore rests on tliose who are responsible for its 

issue an obligation to act with the most perfect good 
filth — uberrima fides — and this obligation has been repeatedly 
( mphasized by judges of the highest emmence (See the observa- 
tions of Kmdersley, V (_ in New Brunswick Railway Co v 
Mugger id ^e, i860, x Dr & Sm ^83, and of Lord Herschell in 
Derry v Reek, 1889, 14 A C 376 ) Directors must be perfectly 
candid with the public , they must not only state what they 
do state with strict and scrupulous accuraev, but they must 
not omit any fact which, if disclosed, would falsify the statements 
made This is the general obligation of directors when issuing 
i prospcc tus , but on this general obligation the legislature 
has engrafted special requirements By the Companies Act 
1867, it required the dates and names of the parties to any 
contract entc red into by the company or its promoters or directors 
before the issue of the prospectus, to be disclosed m the pro- 
spectus , otherwise the prospectus was to be deemed fraudulent 
This enac'tment was repealed by the Companies Act 1900, but 
only in favour of more stringent provisions incorporated in the 
Consolidation Act of 1908 Now, not only is every prospectus 
to be signed and filed with the registrar of J omt Stock Companies 
before it can be issued, but the prospectus must set forth a long 


and elaborate series of particulars about the company— the 
contents of the Memorandum of Association, with the names 
of the signatories, the share qualification (if any) of the directors, 
the minimum subscription on which the directors may proceed 
to allotment, the shares and debentures issued otherwise than 
for cash, the names and addresses of the vendors, the amount 
paid for underwriting the company, the amount of jireliminary 
expenses, of promotion money (if any^, and the interest (if any) 
of every director m the promotion or in property to be acquired 
by the company Neglect of this statutory duty of disclosure 
will expose directors to personal liability For false or fraudulent 
statements— as distinguished from non-disclosure — in a pro- 
spectus directors are liable in an action of deceit or under the 
Directors’ Liability Act 1890, now incorporated in the act of 
1908 This act was passed to meet the decision of the House 
of Lords m Peek v Derry (12 A C 337), that a director could 
not be made liable m an action of deceit for an untrue statement 
in a prospectus, unless the plaintiff could prove that the director 
had made the untrue statement fraudulently I he Directors’ 
Liability Act enacted in substance that when once a prospectus 
is proved to contain a material statement of fact which is untrue, 
the persons responsible for the prospectus arc to be liable to pay 
compensation to any one who has subscribed on the faith of the 
prospectus, unless the> can prove that they bad reasonable 
ground to believe, and did in fact believe, the statement to be 
true Actions under this act have been rare, but their rarity 
may be due to the act having had the effect of making directors 
moic i arcful m their statements 
Before the passing of the Companies Act 1900, it was a matter 
for directors’ discretion on what subscription they should go 
to allotment I hey often did so on a scandalously 
inadequate subscription To remedy this abuse the 
I Companus Act 1900 (Companies (Consolidation) 

Alt 1908, s 85) provided that no allotment of any share capital 
offered to the public for subscription is to be madi unless the 
amount fixed by the numorandum and articles of association 
and named m the prospectus as “ the minimum subscription ” 
upon whi(h the directors mav proceed to allotment has been 
subscribed and the ipplication inontvs — which must not be 
less than t; % of the nominal amount of the share — paid to and 
received by the company If no minimum is fixed the whole 
amount of the share capital offered foi subscription must have 
been subscribed before the directors can go to allotment I he 
“ minimum subscription ’ is to be reckoned exclusively of any 
amount jxxyahle otherwise than in (^ish If these conditions an 
not complied with within forU days the application moneys 
must be returned Any “ waiver clause ” or contract to waive 
compliance with the section is to be void 
An allotment of shares made in contravention of thesf pro- 
visions IS irregular and voidalile at the option of the appluant 
for shares within one month after the first or statutory mt cling 
of the company (( ompames (Consolidation) Act, s 86) Even 
when a company has got what under the name of the “ minimum 
ubscnption ” the directors deem enough capital for ifs enter- 
prise, it cannot now commence business or make any' binding 
contract or exercise any borrowing powers until it has obtained 
.1 certificate entitling it to commence business (Companies 
(Consolidation) Act 1908, s 87) lo obtain this eertificate the 
company must have fulfilled certain statutory conditions, which 
’re briefly these — 

(a) I he company must have n Hotted shan s to the amount of not 
less tlian the ‘ minimum subscription 
(h) Every director must have paid up his shares in the same pro 
portion as th« other members of the company 
(c) A st itutory declaration made by the secretary ol the company 
or one of the directors, must have been hkd witii tlie 
registrar of joint stock companies that these conditions 
have Jiocn eomplu d with 

These conditions fulfilled, the company gets its certificate 
and starts on its business career, carrying on its business through 
the agency of djrectors, as to whose powers and duties see 
Directors 

The Companies Acts as consolidated in the act of 1908, and 
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the regulations under them, treat the directors of a company as 
„ the persons in whom the management of the com- 

M nga p ^ny’s affairs IS vested But they also contemplate the 
ultimate controlling power as residing in the shareholders A 
controlling power of this kind can only assert itself through 
general meetings , and that it may have proper opportunities 
of doing so, every company is recjuired to hold a general meeting, 
commonly called the statutory meeting, withm — as fixed by the 
Companies Act 1900 — three months from the date at which it 
IS entitled to commence business 1 his first statutory meeting 
acquired new significance under the Companies Act of 1900 and 
marks an important stage in the early history of a company 
Seven days before it takes place the directors are required to 
send round to the members a certified report informing them 
of the general state of the company’s affairs— the number of 
shares allotted, cash received for them, the names and addresses 
of the members, the amount of preliminary expenses, the par- 
ticulars of any contract to be submitted to the meeting, Ac 
hurnishid with this report the members tome to the meeting 
m a position to discuss and exercise an intelligent judgment 
upon the state and prospects of the company Besides the 
statutory meeting a company must hold one general meeting 
at least in every calend ir year, and not more than fifteen months 
after the holding of the last preceding general meeting (Com- 
panies (Consolidation) Art 1908, s 64) fhis annual general 
meeting is usually called the ordinary general meeting Other 
meetings are extraordinary general meetings Notices convening 
a general meeting must inform the shareholders of the particular 
business to be transacted , otherwise any resolutions passed at 
the meeting will be m\ahdated Voting is generally regulated 
bv the articles Sometimes a vote is gi\ cn to a shareholder for 
tvery shire held by him, but more often a scale is adopted , 
for instance, one vole is given for ci cry share up to ten with an 
additional \ ote foi e\ cry fi\ e shares he) ond the first ten shares 
up to one hundred, and an additional vote for tstrv ton shares 
btyond the first hundred In default of an\ regulations every 
member has one vote onh Sometimes preference shareholders 
are given no \ote at all A poll may lie demanded on an) 
special resolution b) three persons unless the articles require 
five (Companies (Consolidation) Act 190S, s 69) 

A contract to take shires is like an) othci contract It is 
constituted by offer, acceptance and communic ition of thi 
accept \nce to the offeror The offer m the case of 
sh ires is usually in the form of an application m 
writing to the compin\, mad( in ’•esponse to a pro- 
spectus, requesting the company to allot the applicant a certain 
number of shares in the undertaking on the terms of the pro- 
spec tus, and i^reeing to accept the sh ires, or any smallci 
number, which miy be allottee! to thi ipplicant An allottee 
IS under the Companies (Consolidition) Act 1908, s 86, entitled 
to rescind his contract where the allotment is irrtgular, e e, 
where the minimum subscription his not been obtained When 
an application is accepted the shares are allotted, ind i letter 
of allotment is posted to the ipjihc int Allotment is the usual, 
but not the onl\ eyidence of acceptance As soon as the letter 
of allotment is posted the contrict is complete e\en though the 
letter never reaches the appluant An application for shares 
can lie withdrawn at any time before acceptance As soon as 
the contrict is complete, it is the duty of the companv to enter 
the shareholder’s name m the register of members, and to issue 
to him a certificate under the seal of the compam, cvideneing 
his title to the shares 

The register of members pla\s an important pirt m the 
scheme of the company «vstem, under the Companies Act 1862 
'Ihe principle of limited liability having been once 
adopted by the legislature, justice required not only 
that such limitation of liability should be brought 
home by every possible means to persons dealing with the 
company, but also that such persons should know as far as 
possible what was the limited capital which was the sole fund 
available to satisfy their claims — what amount had been called 
up, what remained uncalled, who were the persons to pay. 
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and in what amounts These data might maierially assist 
a person dealing iMth the company m determining whether 
he would give it credit or not , in any case they are matters 
which the pubhc had a right to know The legislature, recog- 
nizing this, has exacted as a condition of the privilege of trading 
with limited liability that the comjiany shall keep a register 
with those particulars m it, which shall be accessible to the public 
at all reasonable times In order that this register may lie 
accurate, and correspond with the true liability of membership 
for the time being, the court is empowered under the Companies 
Act 1862, and the Companies (Consolidation) Act 1908, s 32, 
to rectify it in a summary way, on application by motion, by 
ordering the name of a person to be entered on or removed 
therefrom This power can l)e exercised bv the court, whether 
the dispute as to meml)ership is one between the companv 
and an alleged member, or between one alleged member and 
another, but the machinery of the section is not meant to be 
used to try claims to rescind agreements to take shares I he 
proper proceeding m such c-ases is bv action 

Ihe same policy of guarding against an abuse of limited 
liability is evinced m the Companies Act 1862, which required 
that shares m the case of a limited companv should 
be paid for m full Ihe legislature has allowed 
such companies to trade with limited Inbilit) , but 
the pnee of the privilege is that the limited capitil to which 
alone the creditors can look shall at least be a realit) It is 
therefore ultra vires for a limited companv to issue its shares at a 
discount, but there was nothing m the ( ompanies \et 1863 
which required that the shares of a limited companv, though 
Lhev must !>e paid up in full, must be paid up m cash The) 
might l)e paid ‘ in meal or in malt,” and it accordingl) liecame 
common for shares to be allottecl in payment for furniture, 
plate, advertisements or services Ihe result was tint the 
consideration was often illusory, shares l)e3ng issued to be paid 
for m some commodity which had no certain criterion of value 
lo remedy this evnl the legislature enacted in the Con panics 
Act J867, s 2<), that every sh ire m any companv should be held 
subject to the payment of the wliole amount thereof in cash, 
unless otherwise determined bv a contract in writing filed wath 
the registrar of joint stock companies at or Ltfort the issue 
of the shires Ihis section not mfrequenth caused hardship 
where shares had lieen honcstU paid for in the equivalent of 
cash, but owing to inadvertence no contract had been filed , 
and It was repealed bv the Companies Act iqoo and the old law 
restored In reverting to the earlier law, and allowing shaies 
to be pud for m an) adcquite consider ition the legislature 
has, howcv ci , exacted a safeguard It h is required the eompan) 
to file with the registrar of joint stock companu's a return 
stating, in the case of shares allotted m whole or in j)art fc;r a 
consideration other than cash, the number of the shires so 
allotted, and the nature of the consideration — propertv , services, 
6:( — for which thev have been allotted 

Iliough ever\ share c-irncs with it the li ihihty to pav up the 
full amount in c ish or its equivalent the li ibilitv is onh to pav 
when and if the directors eall for it to he paid up A call must 
fix the time and place for pavnunt, otherwise it is bad 

When i pcison takes shares from a compinv on the futh of i 
prospectus containing anv false or fraudulent represcnfations 
of fact matcnal to the contract, he is entitled to rescind 
the contract Ihe companv cannot keep a contract 
obtained by the irnsrcp’^escnt ition or fraud of it'' ^enr 
igents lius is an cltnuntiry principle of law 
ihe misrepresentation, for purjioses of rescission, need not lx; 
fraudulent , it is sufficient tint it is false m fact fraud or 
recklessness of assertion will give the shareholder a further 
lemedy b) action of deceit, or under the Directors’ Liability Act 
i8c)o (see supra) , but, to entitle a shareholder to rescind, he 
must show that he took the shares on the futh or parti) on 
the faith of the false representation if not, it was innocuous 
A shareholder chiming to rescind must do so promptly It 
IS too late to commence proceechngs after a winding-up has 
b^n 
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The shares or other interest of any member in a company are 
personal estate and may be transferred m the manner provided 
by the regulations of the company As Lord Blackburn 
ot^sbMa chief objects when joint stock com- 

panies were established was that the shares should be 
capable of being easily transferred , but though every share- 
holder has a pnma facie right to transfer his shares, tlus right 
IS subject to the regulations of the company, and the companj 
may and usually does by its regulations require that a transfer 
shall receive the approval of the board of directors before being 
registered, — the object being to secure the company against 
having an insolvent or undesirable shareholder (the nominee 
perhaps of a rival company) substituted for a solvent and 
acceptable one This power of the directors to refuse a transfer 
must not, however, be exercised arbitrarily or capriciously 
If It were, it would amount to a confiscation of the shares 
Directors, for instance, cannot veto a transfer because they 
disapprove of the purpose for which it is being made {eg to 
multiply votes), if there is no objection to the transferee 
It is a common and convenient prac tice to deposit share or 
stock certificates with bankers and others to secure an advance 
When this is done the share or stock certificate is usually 
tnaaUn ^^ccomp inicd by a blank transfer — that is, a transfer 
executed by the shareholder borrower, but with a blank 
left for the name of the transferee The handing o\er by the 
borrower of such blank transfer signed by him is an implied 
authority to the banker, or other pledgee, if the loan is not paid, 
to fill in the blank with his name and get himself registered as 
the owner 

A compan> cm only pay dividends out of profits — which have 
been defined as the “ earnings of a concern after deducting the 
DMdeada of earning them ” To pay dividends out of 

^ ‘ capital IS not only ultra vires but illegal, as constituting 

a return of capitil to shaieholders Before paying dividends, 
directors must take reasonable care to secure the preparation of 
proper bal incc-sheets and estimates, and must exercise their 
judgment as business men on the balance-sheets and estimates 
submitted to them If they fail to do this, and pay dividends 
out of capital, they will not be held excused, unless the court 
should think that they ought to be under the new discretion given 
to the court by ss 32-34 of the Companies Act 1907 (Companies 
(Consolidation) Act 1908, s 279) Ihe onus is on them to show 
that the di\ idends have been paid out of profits 1 he court as a 
rule does not interfere with the discretion of directors m the 
matter of paying dividends, unless they are doing something 
ultra vires 

By the Companies (Consolidation) Act 1908, ss 112, 1 13, in- 
corporating provisions of the act of 1900 (ss 21-23), as amended 
Audltora ^ legislature has made strict 

provisions for the appointment and remuneration of 
auditors by a company, and has defined their rights and duties 
Prior to the act of 1900 audit clauses, except in the case of 
banking companies, were left to the articles of association and 
were not matter of statutory obligation 
The “ pnvate company ” may best lie described as an incor- 
porated partnership The term is statutorily defined — for the 
first time — bys 37 of the Companies Act 1907 (s 121 of 
the Consolidating Act of 1908) Individual traders and 
paaiea trading firms ha^ e in recent years become much more 
alive to the advantages offered bv incorporation They 
have discovered that incorporation gives them the protection of 
limited liability , that it prevents dislocation of a business by the 
death, bankruptcy or lunacy of an\ of its members , that it 
enables a trader to distnbute imong the members of his family 
interests in his business on his decease through the medium of 
shares , that it facilitates borrowing on debentures or debenture 
stock, and with a view to secure these advantages thousands of 
traders have converted their businesses into limited companies 
fo so large an extent has this been done that private companies 
now form one-third of the whole number of companies registered 
A pnvate company does not appeal to the public to subsenbe 
Its capital, but in the mam features of its constitution a pnvate 


company differs little from a public one It is only in one or two 
particuhrs that special provisions are requisite It is generally 
desired for instance (i) to keep all the shares among the 
members — the partners or the family — and not to let them get 
into the hands of the public , and (2) to give the principal share- 
holders, the onginal partners, a paramount control over the 
man^ement I* or this purpose it is usual to provide sjjecially in 
the articles that no share shall be transferred to a stranger so long 
as any member is willing to purchase it at a fair value , that a 
member desirous of transfemng his shares shall give notice to the 
company , that the company shall offer the shares to the other 
members , that if within a certain penod the company finds a 
purchaser the shares shall be transferred to him, and that in case 
I of dispute the value shall be settled by arbitration or shall be 
I such a sum as the auditor certifies to be in his opinion the f iir 
value So in regard to the management it is common to provide 
that the owner or owners of the business shall be entitled to hold 
office as directors for a term of years or for life, provided he or 
they continue to hold a certain number of shares , or an owner 
IS empowered to authonze his executors or trustees whilst hold- 
ing a certain number of shares to appoint directors Directors 
holding office on these special terms are described as “governing” 
or “ permanent ” or “ life ” directors This union of interest 
and management in the same persons gives a private company 
an unquestionable advantage over a public company 

The so-called “ one-man comprny ” is merely a variety of the 
pnvate company Ihe fact thit a comp my is formed by one 
man, with the aid of six dummy subscribers, is not in itself (as 
was at one time supposed) a fraud on the policy of the Companies 
Acts, but it is occasionally used for the purpose of committing a 
fraud, as where an insolvent trader turns himself into a limited 
company in order to evade bankruptcy , and it is to an abuse of 
this kind that the term “one-man company” owes its opprobrious 
signification 

Companies Limited hy Guarantee — The second class of limited 
companies are those limited by guarantee, as distinguished from 
those limited by shares In the company limited b^y guarantee 
each member agrees, in the event of a wmding-up, to contribute a 
certain amount to the assets, — £3, £i or los — whatever may be 
the amount of the guarantee The peculiarity of this form of 
company is that the interests of the members of a guarantee 
company are not expressed in any terms of nominal money 
value like the shares of other companies, a form of constitu- 
tion designed, as stated by I ord 1 bring, the draftsman of the 
Companies Act 1862, to give a superior elasticity to the company 
The property of the company simply belongs to the company m 
certain fractional amounts This makes it convenient for clubs, 
syndicates and other associations which do not require the 
interest of members to be expressed in terms of cash 

Companies not for Gam — Associations formed to promote 
commerce, art, science, religion, charity or any other useful 
object may, with the sanction of the Board of Trade, register 
under the Companies Act 1862, with limited liability, but 
without the addition of the word “ Limited,” upon proving to 
the board that it is the intention of the association to apply the 
profits or income of the association in promoting its objects, and 
not in payment of dividends to members (C A 1867,3 23) This 
licence was made revocable by s 42 of the Companies Act 1907 
(Consolidation Act of 1908, ss 19, 20) In lieu of the word 
“ Company,” the association may adopt as part of its name 
some such title as chamber, club, college, guild, institute or 
society The power given by this section has proved very useful, 
and many kinds of associations hav^e availed themselves of it, 
such as medical institutes, law societies, nursing homes, chambers 
of commerce, clubs, high schools, archaeological, horticultural 
and philosophical societies The guarantee form (see supra) 
is well adapted for associations of tlus kind intended as the) 
usually are to be supported by annual subscriptions No such 
association can hold more than two acres of land without the 
licence of the Board of Trade 

Cost- Book Mining Companies — These are in substance 
mining partnerships Ihey derive their name from the fact of 
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the partnership agreement, the expenses and receipts of the 
mine, the names of the shareholders, and any transfers of shares 
being entered in a “ cost-book ” The affairs of the company 
are managed by an agent known as a “ purser,” who from time 
to time makes calls on the members for the expense s of working 
A cost-book company is not bound to register under the Com- 
panies Act 1862, but it m\y do so 
A company once incorporated under the Companies Act 1862 
cannot be put an end to except through the machinery of a 
winding-up, though the name of a company which is 
Windiag- commercially defunct may be struck off the register of 
joint stock companies by the registrar (s 242 of the 
Companies (C onsolidation) Act 1908, incoq>orating s 7 of the act 
of 1880, as amended by s 26 of the act of 1900) Winding-up 
is of two kinds (i) voluntary winding-up, either purely volun- 
tary or carried on under the supervision of the court , and (2) 
winding-up by the court Of these voluntary wmding-up is 
by far the more common Of the companies that come to an end 
90 % are so wound up , and this is in accordant t 
® with the policy of the legislature, evinced throughout 

the Companies Acts, that shareholders should manage their 
own affairs — winding-up being one of such affairs A voluntar> 
winding-up is carried out by the shareholders passing a sptt 1 il 
resolution requiring the company to be wound up voluntanh 
or an extraordinary resolution (now defined by s 182 of the 
Companies (Consolidation) Act 1908) to the effect that it h^'s 
been proved to the shareholders’ satisfaction that the company 
cannot, by reason of its liabilities, continue its business, and that 
It is advisable to wind it up (C A 1862, s 129) The resolution 
IS generally accompanied by the appointment of a liquidator 
In a purely voluntary windmg-up there is a power giv en b} s 138 
for the company or any contributory to apjily to the court in 
any matter arising in the winding-up, but seemingly by an 
oversight of the legislature the sime right was not given to 
creditors This was rectified by the Compinies Act 1900, s 2t; 
Section 27 of the ( ompamts Act 1907 (s 188 of the Consolidation 
Aet 1908) further provides for the liquidator under a voluntar) 
windmg-up summoning a meeting of creditors to determine on 
the choice of a liquidator A creditor may also in a proper case 
obtain an order for continuing the voluntary winding-up under 
the supervision of the court Such an order has the adv antage 
of operating as a stay of any actions or executions pending 
against the company Except in these respects, the wmding-up 
remains a voluntary one The court does not actively intervene 
unless set in motion , but it requires the liquidator to bnng his 
accounts into chambers every quarter, so that it may be in- 
formed how the liquidation is proceeding ^Vhen the affairs 
of the company are fully wound up, the liquidator rails a meeting 
lays his accounts before the shareholders, and the companv is 
dissolved by operation of law three months after the date of the 
meeting (C A 1862, ss 142, 143) 

Irrespective of voluntary winding-up, the legislature has 
defined certain events in which a company formed under the 
^ Companies Act 1862 may be wound up by the court 

court* These events are (i) when the company has passtd 
a resolution rcquinng the companv to be wound up 
by the court , (2) when the company does not commence its 
business within a year or suspends it for a year , (3) when the 
members are reduced to less than seven , (4) when the company 
IS unable to pay its debts, and (5) whenever the court is of 
opinion that it is just and equitable that the company should be 
wound up (C A 1862, s 79, s 129 of the Consolidation Act 
1908) A petition for the purpose may be presented either by a 
creditor, a contributory'’ or the company itself Where the 
petition IS presented by a creditor who cannot obtain pavment 
of his debt, a winding-up order is ex debtto justtUae as gainst 
the company or shareholders, but not as against the wishes of a 
majority of creditors A windmg-up order is not to be refused 
because the company’s assets are over mortgaged (Companies 
Act 1907, s 29 , s 141 of Consolidation Act igo8) 

The procedure on the making of a winding-up order is now 
governed by ss 7, 8, 9 of the Winding-up Act 1890 The official 


receiver, as liquidator pro tern , requires a statement of the 
affairs of the company venfied by the directors, and on it reports 
to the court as to the causes of the company’s failure and 
whether further inquiry is desirable If he further reports that 
in his opinion fraud has been committed in the promotion or 
formation of the company by a particular person, the court may 
order such person to be publicly examined 

A lujuidator’s duty is to protect, collect, realize and distribute 
the company ’s assets in due course of administration , and for 
this purpose he advertises for creditors, makes calls on contribu- 
tories, sues debtors, takes misfeasance proceedings, if necessarv, 
against directors or promoters, and carries on the companv s 
business — ^supposing the goodwill to be an asset of value — with 
a view to selling it as a going concern He may be assisted. Id c 
a trustee m bankruptcy, by a committee of inspection, composed 
of creditors and contributories 

When the affairs of the company have been completely wound 
up the court is, by s in of the Companies Act 1862 (s 127 of 
the act of iQoS), to make an order that the eornpanv be dissolved 
from the date of such order, and the companv is dissolved accord- 
ingly A company which has been dissolved mav, where neies- 
sarv, on petition to the court be reinstated on the register 
(Companies Act 1880, s i) 

A large number of companies now wind up only to reconstruct 
The reasons for a reionstruetion arc generally either to raise 
fresh capital, or to get rid of onerous preference shares, 
or to enlarge the scope of the companv s objects, whii h 
IS otherwise impracticable owing to the unalterabihtv 
of the Memorandum of \ssociation Keconstnu tions arc carru d 
out m one of three w tys (1) bv sale and transfer of the com- 
pany’s undertaking and assets to a new company , under a power 
to sell contained in the company s memorandum of association, 
or (2) bv sale and transfei under s 161 of the Companies Act 
1862, or (^) by a schime of arrangemint, sanctiontd by the 
court, unUr the Joint Stock tompmies Arrangements Ad 
1870, as amended by the Companies Act 1907, s 38 (C \ 190S 
s 192) 

The first of these modes is now the most in favour 

\ company, though a mere legal abstrution, without mind 
or will, may, it is now well settled, be liable in damages for 
malicious prosecution, for nuisance, for fraud, for 
negligence, for trespass The sense of the thing is 
that the “company ” is a nomen coUerhvtwi for the company 
members It is they who hive put the directors 
there to carry' on thtir business and they must be answerable, 
collectively, for what is done ncgligcntlv, friudulcntlv or 
maliciously by their agents 

2 Pubhe Companies 

Besides trading companies there is another large class 
exceeding in thtir number even trading companies, which for 
shortness may be called public comp anus, that is to sav com- 
panies constituted by special act of parli iment for the purjiost 
of constructing and earning on undertakings of public utility, 
such as railway s, can ils h arbours, docks, wattrworks, gasworks, 
bridges, femes, tramways, drainage, fisheries or hospitals 
The objects of such companies nearly always involve an inter- 
ference with the nghts of piivatc persons, often necessitate 
the tommission of a public nuisime, and require therefore the 
sanction of the legislature hor this purpose a spicial act has 
to be obtained A private bill to authorize the undertaking is 
introduced before one or other of the ITousis of Barliament 
considered m committee, and either passid lar rejtctcd like a 
public bill These parliamentary (priv He bill) committees are 
tribunals acknowledging certain rules of policy, taking evidence 
from witnesses and hearing arguments from professional advo- 
cates In many of these special acts, dealing as they do with a 
similar sub)ut matter similar provisions are required , and to 
avoid repetition and secure uniformity' the legislature has passed 
certain general acts — codes of law for particular subject matters 
frequently recurring — which can be incorporated by reference 
in anv special act with the necessirv moeiifications Ihus the 
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Companies Clauses Acts 1845, 1863 and 1869 supply the general 
powers and provisions wluch are commonly inserted in the 
constitution of such public company, regulating the distribution 
of capital, the transfer of shaies, payment of calls, borrowing 
and general meetings Ihe Lands Clauses Consolidation Act 
1845 supplies the machinery for the compulsory taking of 
land incident to most undertakings of a public character The 
Railway Clauses Consolidation Act, the Waterworks Clauses Acts 
1 84 7 and 1863, the Gasworks Clauses Act 1847, and the Electric 
Lighting (Clauses) Act 1899 are other codes of law designetl 
for incorporation m special acts creating companies for the 
construction of railwa>s or the supply of water, gas or electric 
light A distinguishing feature of these companies is that, being 
sanctioned by the legisl iture for undertakings of public utility, 
the policy of the law will not allow them to be broken up cm: 
destroyed by creditors It gives creditors only a charge — by a 
receiver — on the earnings of the undertaking — the “ fruit of the 
tiee ” 

3 British Companies Abroad 

Ihc status of British companies trading abroad, so far as 
Germany, France, Belgiiun, (ireoce, Italy and Spam are con- 
cerned, is expressly recognired in i senes of conventions entered 
into between those countries and Great Bntun The value of 
the convention with Franc-e his been much impaired by the 
interpretation put ufion the words of it by the court of cassation 
in Ba Conslructton Lim Accoriling to tins case the nationality 
of a company depends not on its place of origin but on where it 
has Its centre of affairs, its priniipal est ibllshment The result 
IS thit a company registered m Britain under the Con^inies 
Acts may be transmuted by a Frcn<h court into a French 
company in direct violation of the conv ention The convention 
with Germany, which is m similar terms to that with France, 
has also been narrowed by judu 1 il construction The “ power of 
exercising all their rights ’ given by the convention to British 
comp trues has been construed to mean tliat a British company 
will be recognized as a corporate body m Germany, but it docs 
not follow from the terms of the convention that any British 
company may as a matter of course establish a branch and 
carry on business withm the German empire It must still get 
permission to trade, permission to hold land It must register 
Itself in the communal register It must pay stamp duties 

Foreign companies may found an affiliated company or have 
a branch establishment m Italy, provided they publish their 
memoranduTi and articles and the names of their directors 
Where no convention exists the status of an immigrant corpora- 
tion depends upon international comity, which allows foreign 
corporations, as it does foreign persons, to sue, to make contracts 
and hold real estate, m the same way as domestic corporations 
or citizens , provided the stranger corporation does not offend 
against tlie policy of the state m which it seeks to trade 

There is, however, a growing practice now for states to impose 
by express legislation conditions on foreign corporations com- 
ing to do btisiness withm their territory Ihese conditions are 
mainly directed to securing that the immigrant corporation 
shall make known its constitution and slull be amenable to the 
jurisdiction of the courts of the country wheie it trades Ihus, 
by the law of Western Australia — to take a typical instance, — 
a foreign company is not to commence or carry on business until 
It empowers some person to act as its attorney to sue and be 
sued and has an office or place of business within the state, to be 
approved of by the registrar, where all legal proceedings may be 
served New Zealand, Manitoba and many other states have 
adopted similar preriutions , and by the Companies Act 1907, 
s 31;, C A 1908, s 274, foreign companies having a place 
of business within the United Kingdom are required to file with 
the registrar of joint stork companies a copy of the company’s 
charter or memorandum and articles, a list of directors, and the 
names and addresses of one or more persons authorized to accept 
service of process. Special conditions of a more stringent nature 
are often imposed in the case of particular classes of companies 
of a quasi-public character, such as banking companies, building 


societies or insurance companies Regulations of this kind are 
perfectly legitimate and necessary. They are ui truth only an 
application of tlie law of Vtigrancy to corporations, and have 
their analogy in the restrictions now generally imposed by states 
on the immigration of aliens 

4 Company Law outside the United Kingdom 
Australia — Company law m Australia and in New Zealand 
follows very closely the Imes of company legislation m the 
United Kingdom 

In New bouth Wales the law is consolidated by Act No 40 of 
1899, amended 1900 and 1906. In Victoria the law is contained m 
the Acts Nos 1074 of 1890 and 355 of 1896 , in Queensland in 
a series of Acts — No 4 of 1863, No 18 of 1899, No 10 of 1891, 
No 24 of 1892, No 3 of 1893, No 19 of 1894 and No 21 of 1896 , 
m South Australia m No 56 of 1892, amendul by No 576 of 
1893 , in lastnania by Nos 22 of 1869, 19 ot 1895 and 3 of 1896 , 
m Western Australia by No 8 of 1893, amended 1897 and 1898 
In New Zealand the law was consolidated m 1903. 

Canada — The act govermng joint stock companies m Canadi 
is the Companies Act 1902, amended 1904 It empowers the 
secretary of slate by letters patent to grant a charter to any 
number of persons not less than five for any objects other than 
railway or telegraph lines, banking or insur incc 
Applicants must file an application — analogous to the British 
memoriuidum of association — showing certain particulars — the 
purposes of incorporation, the place of business, the amount of 
the capital stock, the number of shares and the amount of each, 
the names and addresses of the applicants, the amount of stock 
Uken by each and the amount and mode of payment Other 
provisions may also be embodied A company cannot commence 
business until 10 % of its authorized capital has been subscribed 
and paid for The word “ limited ” as part of the company’s 
name is — as m the case of British companies — to be vonspicu- 
ously exhibited and used in all documents Ihc directors arc 
not to be less tKm three or more tlian fifteen, and must be holders 
of stock Directors are jointly and severally liable to the clerks, 
labourers and servants of tlie company for six rnontlis w.igcs 
iiorrowing powers may be taken by a vote of holders of two- 
thirds in value of the subscribed stoik of the company 
South Africa — In Cape Colony the law is contained in No 25 
of 1892, amended 1895 and 1906 , it follows Lnglish law 
In Natal the law is contained m Nos 10 of 1864, 18 of 1865 
19 of 1893 and 3 of 1896 

In Ihc Orange Free State in Law Ch loo and Nos 2 and 4 
of 1892, 

For the Transvaal see Nos 5 of 1874, 6 of 1874, i of 1894 and 
30 of 1904 

In Rhodesia compames are regulated by the Companies 
Ordinance 1895 — a combination of the Cape Companies Act 
1892, and the British Companies Acts i8f)2- 1890 
Lrance — There are two kinds of limited luhility companies 
m France — the soetki en commandite and the socieii anonyme 
The sociitk en commandite corresponds in some respects to the 
British private company or limited partnership, but with this 
difference, that in the soetke en commandite the managing p irtncr 
IS under unlimited liability to creditors , the sleeping pai tner s 
liability IS limited to the amount of his capitaL Ihe French 
equivalent of the English orduiary joint stock company is the 
socUte anonyme The minimum number of subscribers necessary 
to form such a company is (as in tlie case of a British trading 
company) seven, but, unlike a British company, the sociele 
anonyme is not legally constituted unless tlie whole capital is 
subscribed and one-fourlli of each share paid up Another 
precaution unknown to British practice is tliat assets, not m 
money, brought into a company are subject to verification of 
value by a general meeting The minimum nominal value of 
shares, where the company’s capital is less than 200,000 fes , 
IS 25 fes , where the capital is more than 200,000 fes , 100 fes 
The sociili is governed by articles which appoint the directors, 
and there as one general meeting held every year A soaeii 
anonyme may, since 1902, issue preference shares The doctrine 
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that a corporation never dies has no place m trench law A 
sociiU amnymc may come to on end 

Germany —In Germany the class of companies most nearly 
corresponding to Engh^ companies limited by shares are 

share companies ” {AkUengesellsckafttn) and “ commandite 
companies” with a shire cipitil {komwandjtgesdlschaftm auf 
iktien) Since 1892 a new form of association has come into 
existence known In the rume of partnership with limited 
liability (Geselhcftaften mU beickrankler Haflung), which has 
largely superseded the commandite company 
rite *• share I*' forming this paid up company certain preliminary 
*.ompany ^ steps have to be taken before registration — 

1 ITie articli s must be a^n < d on , 

2 A manai?mg board and a bo ml of supervision must be 

appomtid , 

I ilit whok of the sliaic capital mu'.! bi illottcd and 25 “o at 
kast must be p lul up m com or k; al trader notes 

4 Reports on the formation of tlu companj must lie in uk by 

ce rtain persons , and 

5 Cettam documents must be fil< d in the registry 

In all cases where shares are issued for any consideration, 
not being payment m full in cash, or in which contracts for the 
purchase of property ha\c been entercel into, the promoters 
must sign a declaration m whie Ii they must st xte on what grounds 
the prices agreed to he given for such property appear to be 
justified In the great majority of rises shares are issued m 
eertificatcs to bearer The amount of such a share — to lie irer — 
must as a general rule be not less than £50, but registercel shares 
of {^10 may be issued Balance sheets have to be published 
pc nodic ally 

Partnerships with limited Inhilitv may be formed by two or 
more members The articles of partnership must be signed bv 
all the members, and must contain partKulirs is to 
amount of the capitil and of the individual shares 
ships * If fhc liability on any shares is not to be sitisficd m 
cash tins also must b( stated I he capital of i limited 

P artnership must amount to £1000 Shires must be registered 
nsolvent companies m (icrmany are subject to the bankruptcy 
law m the same manner as natural persons 
For further information see a memorandum on German 
companies printed m the appendix to the Iir/>ort of I or<J Davey s 
CoinmiHee cn the 4mendtnevt of C ompauv 13-26 

Italy — Commercial companies in Italy are of three kinds — 
(i) Cicncral partnerships, m which the members are liible for all 
debts incurred, ( 2 ) companies m accomodtta, m which some 
members are liable to an unlimited extent and others within 
certun limits, (t) joint stock companies, m which the hibilily 
IS limited to the cipitil of th' comp my and no member is liable 
bevond the amount of his holding None of these complines 
ntids authontv from the government for its constitution , all 
thit is needed is a written igrccmcnt brought before the public 
m the w IV s indicitcd m the Code (Art poctseq) In joint stock 
companies the trustees (directors) must give security They arc 
appointed by a general meeting for a period not exceeding four 
yeirs(Ait 124) The company is not constituted until the whole 
of its capital is subscribed, and until three-tenths of the e ipital 
it legist has been actually paid up When a company’s capitil is 
diminished by onc-third, the trustees must call tlie members 
together and consult as to what is to lie done 
An ordinary meeting is held once at kast every year Shares 
may not be made pay iblc “ to be irtr until fully paid up 
(Art 166) A conipinv miy issue debentures if this is agreed 
to by a certain majority (Art 172) One*twenticth, at least, of 
the dividends of the company must be added to the reserve fund, 
until this has become equal to one fifth of the company s eapital 
(Art. 182) Ihrcc or five assessors -members or non-members - 
keep watcli over the way in wliu h the company is earned on 
VniUd States — In the United States the right to create 
corporations is a sovereign right, and as such is exercisable by 
the several states of tlie Union The law of private corporations 
must therefore be sought m some fifty collections or groups of 
statutory and case-made rules These collections or groups of 
rules differ m many cases essentially from each other I he acts 


regulating business corporations generally provide that the 
persons pri^sing to form a corporation shall sign and acknow- 
ledge an instrument called the articles of association, setting 
forth the name of the corporation, the object for which it is 
to be formed, the principal place of business, the amount of its 
capital stock, and the number of shares into which it is to lie 
divided, and the durition of its corporate existence llicse 
articles an filed in the oftire of the secretary of state or m 
designated courts of record, and a certificate is then issued 
recitmg that the provisions of the ict have been complied with, 
and thereupon the incorporitors are vested with corporate 
existence and tlie generil powers incident thereto Ihis certi- 
ficate IS the charter of the exirporation fhe power to make 
bylaws is usuallv vested in the stockholders, but it mav lie 
conferred by the certificate on the direc tors Stockholders 
remain liable until their subscriptions art fully paid Nothing 
but money is considered pavmcnt of e^ipital stcick except when 
property is pun Imscd Direc tors must usually be stoc kholdcrs 

TTie right cif a state to forfe it a corporation’s ch irter for 
misuser or non-user of its franchises is an implied term of the 
grant of incorporation Corporations are liable for every wrong 
they commit, and m such cases cannot set up bv way of protection 
the doctrine of ulUa 7 nns 

'stc for aiithontus ? oti the Jaw >f I’m ate Cot potattnii<; 

by Seymour L> lliompjoii LI 1 ) 6 lols Ik aUi on Corporations 
ind tlu inuruan I mycl tpatdta ( f I ail (k Ma ) 

COMPARATIVE ANATOMY, a term emploe cd to design ite the 
study of the structure of man as compared with tint of lower 
animals, and sometimes the study of lower animals in cnntri 
clistiiK lion to human anatomy , the term is now f ilhng into 
desuetude, iind lingers practically onlv in the titles of books or in 
the designation of university chairs Ihe change in termiiiologv 
is chiefly the result of modern conceptions of zoology From the 
point of view of structure, man is one of the animals , all m 
vcstigations into anitomicil structure must be comparative, 
and in this work the subject is so treated throughout See 
Anatomv and Zoolog\ 

COMPARETTI, DOMENICO (iS,^- ) Itihin scholar, was 

born at Rome on the 27111 of June 183s; He studied at the 
university of Rome, took his degree m 1S55 111 natural science 
ind mathem itics, and entered his uncle’s pharmacy asa.ssistint 
Ills scinty leisure was, however, given to study He learned 
(ircek by hiimself, and g lined faciliti m the modem languigt 
liv conversing with the Greek students at the umversitv In 
spite of ill disadvantiges, he not onK mastered the linguogt 
but became one of the clucf classical scholars of Itilv In 18^7 
he published, in the Rhetnisches Museum, a trinshtion of some 
recently discovered fngments of llypereirle^ with a disscrtition 
on tint orator I his w is followed h\ i notiie of the inn ilist 
Grinius I icinianus, ind one on the orition of II\ pert ides on 
the loimian War In i8^<i he was appointed professor of (ireek 
.it Pisa on the recommendition of the duke of Sermoneta \ 
few years later he was e died to a similar post at Florence 
remaining emeritus professor at Pisi also lie subsecpientlv 
took up his residence m Rome as lecturer on Greek antiquities 
and greatly interested himself m the Forum excavations Ih 
was a memlKr of the governing bodies of the .academies of 
Milan, Venice, Naples and Turin Ihc list of his wntings is 
long and varied Of his works in classic il literature, the best 
known are an edition of the Euxentppus of Hypereidcs, and 
monographs on Pindar ind S.ippho He also edited the great 
inscription which contains a colltxtion of the muniupal laws of 
(xortyn in Crete, discovered on the site of the ancient city In 
the haleuala and the Traditional Potiry of ihe Finns (Faiglish 
translation by I M \ndcrton, 1898) he discusses the nation d 
epic of Finland and its heroic songs, with a view to solving the 
problem whether an epic could be composed bv the mterwe.iv mg 
of such national songs He comes to a negative conclusion, and 
applies this reasoning to the Homeric problem He treats this 
question again in a treatise on the so-called Peisistratean edition 
of Homer {Tm Conumsstme onvema di Pisislrato, 1881) His 
Restarches concerning the Book of Sindibdd have been translated 
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in the Proceedings of the Folk-Lore Society His I trgtl tn the 
Middle Ages (translated into English by E F Benccke, 18Q5) 
traces the strange vicissitudes by which the great Augustan 
poet became successively gramm^tu al fetich, Christian prophet 
and wizard Together with Professor Alessandro d’Ancona, 
Comparetti edited a collection of Italian national songs and 
stones (9 \ols, lurm, 1870-1891), man\ of which had been 
collected and written down by himself for the first time 

COMPASS (Fr compas, ultimately from Lat cum, with, and 
passus, step), a term of which the e\olution of the various 
meanings is obscure , the general sense is “ measure ” 01 
“ measurement,” and the word is used thus m various derived 
meanings — area, boundarv , circuit It is also more particularh 
applied to a mathematical instrument (“ pair of compasses ”) 
for measuring or for describing a circle, and to the manner’s 
compass 

Ihe manner’s compass, with which this article is concerned, 
lb an instrument by means of which the directive force 
of that grcit magnet, the Laith, upon a frecH -suspended 
needle, is utilized for a purpose essential to navigetion The 
needle is so mounted that it only'’ moves freely in the horizontal 
plane, and therefore the horizontal component of the earth’s 
force alone directs it 1 ho direction assumed by the needle is not 
generally towerds the gtogiaphical north, but diverges towards 
the east or west of it, making a horizontal mgl< with the true 
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meridian, called the magnetic variation or declination , amongst 
mariners this angle is known as the variation of the compass 
In the usual navig dile waters of the world the van ition alters 
from 30® to the east to 45° to the west of the geographical 
meridian, being westerly in the Atl intic and Indian oceans, 
easterly in the Pacific The vertical plane passing through tla 
longitudinal axis of such a needle is known as the migncln 
meridian Following the first (hart of lines of equal variition 
compiled by I dmund Halley in 1700, charts of similar tvpe have 
Iveen published from time to time embodying recent observations 
and corrected for the secular change, thus providing seamen 
with values of th( v in ition accurate to about 30' of arc Possess- 
ing these data, it is easy to ascertain by observation the effects 
of the iron m a ship in disturbing the compass, and it wall be 
found for the most part in every vessel that the needle is deflected 
from the ma-gnetic meridian by a horizontal angle called the 
deyiation of the compass , in some directions of the ship’s head 
adding to the known v^ariation of the place, m other directions 
subtracting from it Loc il magnetic (disturbance of the needle 
due to magnetic rocks is observed on land in all parts of the 
world, and in certain places extends to the land under the sea, 
affecting th( compasses on board the ships passing over it The 


general direction of these disturbances in the northern hemisphere 
IS an attraction of the north-seeking end of the needle , m the 
southern hemisphere, its repulsion The approaches to Cossack, 
North Australia , Gipe St Francis, Labrador , the coasts of 
Madagascar and Iceland, are remarkable for such disturbance 
of the compass 

The compass as we know it is the result of the necessities of 
navigation, which have increased from century to century It 
consists of five principal parts — the card, the needles, the bowl, 
a jewelled cap and the pivot The card or “ fly, ’ formerly made 
of (ardboard, now consists of a disk either of mica covered with 
paper or of paper alone, but m all cases the caid is divided into 
points and degrees as shown in fig i The outer margin is 
divided into degrees with o® at north and south, and 90° at east 
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and west , the 32 points with half and quarter points are seen 
immediately within the dcgices Ihe noilii point is marked 
with a fliur dt Us, and the principal points, N E , E , S E , &.c , 
with their respective names, whilst the intti mediate iioints m 
the iigure Im e also their n tmes engiav ed for jiresi nt information 
The arc contained between any two points is 11° 15' Ihe mica 
card IS generillv mounted on a brass framework, F 1 ', with a 
brass cap, C, filled with a sapphire centre and carrying four 
magnetred needles, N , E , N, N , as in fig 2 The more modern 
form of e ird ( onsi^ts of a bro id nng of paper marked with degrees 
and points, as m fig i, attached to a frame like that m fig 3, 
where an outer aluminium ring, A A, is connected by 32 radial 



Til 4 —Section of Thomson s Compass Bowl C alummium cap 
with sapidnre centre , N, N , needles , 1 ' pivot sti in w itli pu ot 

silk threads to a central disk of aluminium, in the centre of v\hich 
IS a round hole designed to receive an aluminium cap with a 
highly polish! d sapphire centre worked to the form of an open 
cone To direct the card eight short light needles, N N, are 
suspended by silk threads from the outer ring Ihe magnetu 
axis of any system of needles must exactly coincide with the 
axis passing through the north and south points of the card 
Single needles are nev cr used, tw 0 being the least number, and 
these so arranged that the moment of inertia about every 
diameter of the card shall be the same The combination of 
card, needles and cap is generally termed “ the card ” , on the 
continent of Furope it is called the “ rose ” The section of a 
compass bowl in fig 4 shows the mounting of a Ihomson card 
on its pivot, which in common with the pivots of most other 
compasses is made of br^ss, tipped with osmium-indium, which 
although v’’ery hard can be sharply pointed and does not corrode 
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Fig 4 shows the general arrangement of mounting all compass 
cards m the bowl In fig ^ another form of compiss called a 
liquid or spirit compass is shown partly in section The card 
nearly floats in a bowl filled with distilled water, to which 35 % 
of alcohol IS added to prevent freezing , the bowl is hermetically 
sealed with pure india-rubber, and a corrugated expansion 
chamber is atfiichcd to the bottom to allow for the expansion 
and contraction of the liquid The card is a mic<x disk, cither 
painted as in fig i, or covered with linen upon which the degrees 
and points are printed, the needles being enclosed in brass 
Great steadiness of card under severe shocks and vibrations, 
combined with a minimum of friction in the cap and pivot, is 
obtained with this compass All compasses arc fitted with a 
gimbal rmg to keep the bowl and card level under every circum- 
stance of a ship’s motion in a seaway, the ring being connected 
with the binnacle or pedestal by means of journals or knife 
edges On the inside of every compass bowl a vertical black 
line IS drawn, called the “ lubber’s point,” and it is imperative 
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that when Iht compass is placed in the binnacle the line joining 
the pnot and the lubber’s point be par did to the keel of the 
vessel Thus, when a degree on the tard is observed opposite 
the lubber’s point, the angle between the direction m which the 
ship IS steering ind the north point of the tompass or course 
IS at once seen , end if the magnetic variation and the disturbing 
effects of the ship’s iron are known, the desired angle between 
the ship’s course and the geographical meridian can be computed 
In every ship a position is selet ted for the navigating or standard 
compass as free from neighbouring iron as possible, and by this 
< ompass all courses are shaped and bearings taken It is also 
firovuled with an a/imuth circle or mirror and a shadow pin or 
style placed m the centre of the glass cover, by either of which 
the variable angle between the compass north and true north, 
cdled the "total error, ’ or variation and deviation combined, 
tan be observed ITae binnacles or pedestals for compasses are 
generally constructed of wood about 41; in high and fitted to 
receive and alter at pleasure the several magnet and soft iron 
correctors They are ilso fitted with diflFercnt forms of suspen- 
sion m which the compass is mounted to obviate the mechanical 
disturbance of the card caused by the vibration of the hull 
m ships driven by powerful engines 

I he effects of the iron and steel used m the construction of 
ships upon the compass occupied the attention of the ablest 
physicists of the 19th century, with results whiih enable navi- 
gators to conduct their ships with perfect safetv The hull of 
an iron or steel ship is a m.ignct and the distribution of its 
magnetism depends upon the direction of the ship s head when 
building, this result being produced bv induction from the 
earth’s magnetism, developed and unpressed bv the hammering 
of the plates and frames during the process of building The 
disturbance of the compass bv the magnetism of the hull 
IS geneiallv modified, sometimes favourably, more often un- 
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favourably, by the magnetized fittings of the ship, such as 
masts, conning towers, deck houses, engines and boilers Thus 
m every ship the compass needle is more or less subject to 
deviation differing m amount and direction for every a/imuth 
of the ship’s head This was first demonstrated by Commander 
Matthew blinders by experiments made in H M S “ Investi 
gator” m 1800-1803, and m 1810 led that officer to introduce 
the practice of placing the ship’s head on each point of the 
compass, and noting the amount of deviation whether to the 
east or west of the magnetic north, a process which is m full 
exenisc at the present dav, and is c tiled ‘swinging ship ’ 
When speaking of the magnetic properties of iron it is usual 
to adopt the terms “ soft ” and “ h ird ’ Soft iron is iron whu h 
becomes instantly magnetized b\ induction when exposed to 
any magnetic force, but has no power of retaining its magnetism 
Hard iron is less susceptible of being magnetized, but when 
onee magnetized it reUins its magnetism permanently The 
term "iron” used in these pigts mdiules the steel” now 
commonly employed in shipbuilding If an iron ship be swung 
when upright for deviation, and the mean horizontal and vertical 
magnetic forces at the compass positions be also observed in 
different parts of the world, mathematical analysis shows that 
the deviations ire causeel partly b\ the perm incnt magnetism 
e)f hard iron, partly by the transient induced magnetism of soft 
iron both horizontal and vertical, and in a lesser degree bv iron 
which IS neither magneticallv hard nor soft, but which becomes 
magnetized m the same manner is bird iron, though it gradually 
loses its magnetism on change of (onditions, as for example 
m the case of a ship, repaired and hammered in dock, steaming 
m an opposite diicction at sea This latter i luse of deviation 
is called sub permanent magnetism The lionzontal directive 
force on the needle on board is nearlv alw avs less than on land, 
sometimes much less, whilst m armour-plated ships it ranges 
from 8 to 2 when the diriitivc force on land - i o If tin 
ship be inclined to starboird or to port additional deviation 
will be observed, reaching a maximum on north ind south points 
decreasing to zero on the east and west points bach '-hip 
his Its own magnetic chirictcr, but there ire n rtam condition 
whuh are common to vessels of the same type 

InsU ul of ob:>er\ing the deviation solelv for the purposes o'" 
correcting the indications of the compass when disturbed bv thi 
iron of the ship, the practice is to subject all deviations to 
m ithematical analysis with i view to their mechanical correction 
Ihe whole of the deviations when the ship is upright mav be 
expressed nearly by fivi ro-cfficients, A, B, ( , D, L Of these \ 
IS a deviation const int in amount for everv direction of the ship s 
head B has refen nee to horizontal forces acting m i longi 
tudinal direction m the ship, and caused partlv bv the permanent 
magnetism of hard iron, partlv bv verticil induction in vertical 
soft iron either before or abaft the compass C has reference 
to forces acting in a transverse direction, and t aused by hard iron 
D IS due to transient induction in horizont d soft iron the direc- 
tion of which passes lontmuouslv under or over the (ompiss 
b IS due to transient induction in horizontal soft iron unsym- 
metrically placed with reg'rd to the compass When data of 
this character have bun obtained the conipiass deviations ina) 
be meehanicallv corn < ted to within t° — alw avs adhering to the 
principle that " like cures like thus the part of B e aused hv 
the permanent m,ignetism of h’rd iron must be coireeted by 
permanent magnets honzontallv pku ed in a fore and aft direc- 
tion , the other part cause <1 bv vertie al soft iron hv me ans of 
b^rs of vertical soft iron, called blinders bars, before or abaft 
the compass ( is ceitnpens itcd bv perm inent magnets athvvart- 
ships and heirizontal , JJ by masses of soft iron on both sides of 
the compass, and generally in the form of east-iron sfiheres 
with their centres in the same horizontal plane as the needles , 
1 IS iisuilly^ too small to rt(]uire eorrection A is foitiinatelv 
riiclv of any v'alue, is it cannot he corrected The devnlion 
observed when the ship inclines to either side is due — (i) to harel 
iron acting vertically upwards or downwards , (2) to vertical 
soil iron immediately lielow the compass , f^) to vertical induc- 
tion m horizontal soft iron when inclined lo compensate (i) 
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vertical magnet's are used , (3) is partly corrected by the soft 
iron correctors of D , (2) and the remaining pwirt erf (3) cannot be 
convemently corrected for more than one geographical positioa 
at a time Although a compass may thus bo made practically 
correct for a given time and place ^ the magnetism of the ship. 
19 liable to changes on changing her geograplucal position, ahd 
especially so when steaming at right angles or nearly so to the 
magnetic meridian, for then sub - permanent magnetism is 
developed in, the hull Some vessels are more liable to become 
sub permanently magnetized than others, and cW no corrector 
has been found for this source of deviation the navigator must 
determine its amount by observation Hence, however carefully 
a compass may be placed and subsequently compensated, tlw 
manner has no safety without constantly observing the bearings 
of the sun, stars or distant terrestnal objects, to ascertain its 
deviation The results of these observations are entered m a 
compass journal for future leference when fog or darkness 
prevails 

Lvery compass and corrector supplied to tlie ships of the 
Bntish navy is previously examined m detail at the Compass 
Observatory established by the admiralty at Deptford A 
trained observer acting under the supermtendent of compasses 
is charged with this important work The superintendent, who 
is a naval officer, has to investigate the magnetic character of 
the ships, to point out the most suitable piositions for the com- 
passes when a ship is designed, and subsequently to keep himself 
informed of their behaviour from the tune of the ship’s first trial 
A museum containing compasses of various types inventwl 
during the 19th century is attached to the Compass Oljservatory 
at D^tford 

Tlie manner s compass during the earl> part of the igth century 
was still i very imperfect mstrument although numerous mvciitois 
had trued to improve it In 18^7 tlie Admiralty Compa-ss Committee 
was appointed to make a scientific in\ estigation of the subject and 
propose a form of compass suitable alike for azimuth and steering 
purposes The committee repotted m July 1840 and after minor 
unprosements by the makers the admiralty compass the card of 
wluch IS shown m hgs i and 2 was adopted by the government 
Until 1876 when Sir William Phornson introduced his patent com 
pass this compass was not only the regulation compass of the 
British mvy but was largely used in other countries m the same 
or a modified form The introduction of powerful engines causmg 
serious vibration to compass cards of the admiralty type, coupUd 
with the prevailing desue for larger cards the deviation of which 
could also be more conveniently compensated led to the gradual 
intffKluction of the Ihomson compass Several important pomts 
were gamed in the latter the quadrantal deviation could be finally 
corrected for ill latitudes frictional error at the cap and pivot was 
reduced to a mmimum the average weight of the caul being 200 
grains the long free vibrational period of the card was found to be 
favouiable to its steadiness wh»n the vessel was rolling The- first 
liquid compass used in England was invented by Francis Crow of 
Faversham m 1813 It is said that the idea of a liquid compass w is 
suggested to Crow by the experience of the cap! iin of a coasting 
vessel whose compass caul was oscillating wildly until a sea broke 
on board tilling the compass bowl when the card became steady 
Subsequent improvements were made by E J Dent and especially 
by E S Ritchie of Boston Massachusetts In 1888 the foini of 
liquid compass (fig 5) now solely used m torpedo boats and torpedo 
boat destroyers was introiluccil It has also proved to be the most 
trustworthy compass under the shock of heavy gun fire at present 
available The deflector is an instrument designed to enabk, an 
observer to reduce the deviations of the compass to an amount not 
exceeding 2° during fogs or at any time when bearings of distint 
objects are not available It is certain tliat if the directive forces 
on the north cast south and west points of a compass arc equal 
there can he no deviation V\ ith the deflector any mequahty ua the 
directive force can be detected and hence the power of equalizing 
the forces by the usual soft iron and, magnet coi rectors Several 
kinds of deflector have been invented that of T^rd Kelvm (Sir 
M illiam Thomson) being the simplest but Dr Waghorn's is also very 
effective The use of the defle*ctor js gt nerally confined to experts 

TAa Magntttsm of Shtp<i -In 1814 Flmders first showed (see 
Ilinderss Voyage vol u appx 11) that the abnormal values of 
the variation observed in the wood built ships of his day was due 
to deviation of the compass caused by the iron in the ship, that the 
deviation was zero when the ship s head was near the north and 
south points , that it attained its maximum on the east and west 
points and varied as the sme of the azimuth of the ship s head, 
reckoned from the zero points He also descnlsed a method of 
correcting deviation by means of a bar of vertical iron so pHccd 
as to correct the dev lation nearly m all latitudes This bar, now 


known as a " Flinders bar is still m general use In 1820 Dr T 
Young (see Brandes Quarterly Journal 1820) mv cstigatecl mathe 
matically the magnetism of ships In 1824 Professor Peter Barlow 
' (1776-1862) introduced his correctmg plate of soft iron Trials m 
j certain ships showed that their magnetism consisted partly of hard 
' iWMi, and the use of the pUte was abandoned In 1835 Captam 
E J Johnson R N , showed from experiments in tlic non ste unship 
‘ Garry Owen that the vessel acted on an external compass as i 
magnet In 1838 Sir G B Airy magnetically examined the iron 
steamship Rainbow at Eieptford and from his mathematical 
investigations (see Ph\l Trans 1839)1 deduced his method of correct- 
ing the compass by permanent magnets and soft iron giving practical 
' rules for the same in 1840 Any s and Flinders s coriectors form thi 
basis of all compass correctors to this day In 1838 S D Poisson 
published his Mentotr an the Devtaiients of iht Compass caused by Uu 
Iron tn a Vessel In this he gave equatiom resultuiK from the hypor 
thesis that the magnetism ol a ship is partly due to the permanent 
magnetism of hard iron and partly to the fiansicnt induced magnet 
ism of soft non that the latter is proportional to the intensity of the 
inducing force and that the length of the needle is mfiniteiamaJlv 
small compared to the distance of the surrounding iron From 
Poissons equations Archibald Smith didueedi the formulae given 
m the 4dmiralt\ Manual for Deviations of the Compass (ist cd 1862) 
a work which has formed the basis of numerous other manuals since 
published in Great Bntam and other countries In v lew of the st nous 
difficulties connected with the inclining of every ship Smith s 
formulae for ascertainmg and providing for the correction of the 
heeling error with the ship ujjnght continue to be of great value to 
safe navigation In 1855 the 1 iverpool Compass Committee began 
its work of investigating the magnetism of ships of the mereantile 
marine resulting m three rcpoits to the Board of Trade all of greit 
value the last being presented m 1861 

See also Macnktism and Navigation articles on Magnetism 
of Ships and Deviations of the Compass Phil Irons i83«j-iS8i 
Journal United ^ertue Inst 1859 1889 Tians Inst Nav Arihxt 
1860-1861-1862 itepoit of Blit 4ssoc 1862 London Quarterly 
Rev, 1865 also Admiralty Manual edit 1862-1863-1869-1893- 
1000 and Towson’s Practical Information on Devsattons of the 
Compass (1886) (E W C ) 

History of the Manner s Compas<: 

The discovery that a lodeslonc, or <i piece of iron which has 
been touched by a lodestone, will direct itself to point in a north 
and south position, and the application of that discovery to 
direct the navigation of ships, have been attributed to various 
origins The ( hincsc, the Arabs, the (ireeks, the btruscans, 
the Finns and the Itiliins have ill been claimed as originators 
of the compass There is now little doubt that the claim formtrl> 
advanced m favour of the Thmese is ill-founded In Chinese 
history we arc told how, in the sixt) -fourth year of the reign of 
Hwang-ti (2634 B c ), the emperor Hiuan-yuan, or Ilweng ti, 
attacked one Tchi-yeou, on the plains of Tihem-lou, and finding 
his army embarrassed by a thitk fog raised by the tnemy, con- 
stnicted a chariot (Ichi-nan) for indicating the south, so as to 
distinguish the four cardinal points, and was thus enabled to 
pursue Tchi-yeou, and take him prisoner (Julius Klaproth 
Letlre a M le Barmt Hurnholdl sur Vnnmition de la boussole, 
Pans, 1834 See also Mailla, Uisiotre gengrale de la Ckive, 
tom 1 p 316, Pans, iTn) But, as other versions of the story 
show, this account is purely mythical For the south-pointing 
chanots are recorded to have lieen first devised by the emperor 
Uian-tsoung (a d 806-820) , and there Uv no evidence that they 
contained any magnet I here is no genuine record of a Clunesc 
marine compass before a d 1297 as Klaproth admits. No 
sea-going ships were built in Chini before 139 bc The earliest 
allusuin to the power of the lodcstone in Chinese literature 
occurs m a Chinese dictionary, finished in a i> 121, where the 
lodcstone is defined as “ a stone with which an attraction can 
be given to a needle,” but this knowledge is no more than that 
existing in Europe at least five hundred years before Nor is 
there any nautical significance m a passage which occurs in the 
Chinese encyclopaedia, Poet-wev-yun-fou, in which it is stated 
that under the Tsm dynasty, or between a d- 265 and 419, 
“ there were ships indicating the south ” 

The Chinese, Sir J F Davis informs us, once navigated as far 
as India, but their most distant voyages at present extend not 
farther than Java and the Malay Islands to the south {The 
Chinese, voii ui p 14, London, 1844) According to an. Arabic 
manusenpt, a translation of which was published by Eusebius 
! Renaudot (Pans, 1718), they traded m ships to the Persian Gulf 
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and Red Sea m the 9th century Sir G L Staunton, m vol 1 
of his Embassy fo China (London, 1797),. after referring to the 
early acquaintance of the Chinese with the property of the 
magnet to point southwards, remarks (p 445), “ The nature and 
the cause of the qualities of the magnet have at all times been 
subjects of contemplation among the Chinese The Chinese 
name for the compass is Hn^-nan-chtng, or needle pointing to 
the south, and a distinguishing mark is fixed on the mignet’s 
southern pole, as m European compasses upon the northern one ” 
“ The sphere of Chinese navigation,” he tells us (p 4 n), “ is too 
limited to have afforded experience and observation for forming 
any system of laws supposed to govern the variation of the 
needle The Chinese had soon occasion to perceive how 

much more essential the perfection of the compass was to the 
superior navigators of Europe than to themselves, as the com- 
manders of the ‘ Lion ’ and ‘ Hindostan,’ trusting to that instru- 
ment, stood out directly from the land into the sea’ The 
number of points of the compass, according to the Chinese, is 
twenty-four, which are reckoned from the south pole, the 
form also of the instrument they employ is different from that 
familiar to Europeans The needle is peculiarly poised, with its 
point of suspension a little below its centre of gravity, and is 
exceedingly sensitive , it is seldom more than an inch in length, 
and IS less than a line in thickness “ It may be urged,” writes 
Mr T S Davies, “ that the different manner of constructing the 
needle amongst the Chinese and European navigators shows the 
independence of the Chinese of us, as theirs is the rvorse method, 
and had they copied from us, they would have used the better 
one” (Thomson’s British Annual, 1837, p 291) On the other 
hand, it has been contended that a knowledge of the manner’s 
(ompiss was communicated by them directly or indirectlv to 
the early Arabs, and through the latter was introduced into 
Europe Sismondi has remarked {T itirature of Europe, \ol 1) 
that It IS pcculiarl / characteristic of all the pretended discoveries 
of the middle ages that when the historians mention them for 
the first time they treat them as th.ngs in generd use Gun- 
powder, the compass, the Arabic numerals and paper, are 
nowhere spoken of is discoveries, and ytt they must have 
wrought a total change m war, m navigation, in science, and in 
education O Tiraboschi {Storm ddla letteratura italiana, 
tom iv lib 11 p 204, et seq , ed 2,1 788), m support of the 
conjecture that the compass was introduced into Europe by the 
Arabs, adduces their supciiorily in scientific learning and their 
early skill in navigation He quotes a passage on the polaiit) of 
the lodestone from a treatise translated by Albcrtiis Magnus, 
attributed by the latter to Aristotle, but apparently only an 
Arabic compilation from the works of various philosopliers As 
the terms Zoron and dphron, used there to signify the south and 
north poles, are neither Latin nor (jreek, Tinaboschi suggests 
that they may be of Arabian origin, and that the whole passage 
concerning the lodestone may have been added to the original 
treatise by the Arabian translators 

Dr W Robertson asserts {Historical Disquisition concerning 
Ancient India, p 227) that the Arabs, Turks and Persians laave no 
oiiginal name for the compass, it being called by them Bossola, 
the Italian name, which shows that the thing signified is foreign 
to them as well as the word The Rev G P Badger has, how - 
o\it {Travels of Ludovico di Par/Z/ma, trans J W 
Jones, ed G P Badger, Hakluyt Soe , 1S63, note, pp 31 and 32) 
that the name of Bushla or Busba, from the Italian Bussola, 
though common among Arab sailors in the Mediterranean, is \ ery 
seldom used in the Eastern seas , — Datrah and But cl-lbrah 
(the Circle, or House of the Needle) being the ordinary appel- 
latives in the Red Sea, whilst m the Persian Gulf K ihlah-ndmch is 
in more general use Robertson quotes Sir J Chardin as boldly 
asserting ” that the Asiatics are beholden to us for this wonderful 
instrument, which they had from Euiope a long time before the 
Portuguese conquests For, first, their compasses are exactly 
like ours, and they buy them of Europeans as much as they can, 
scarce daring to meddle with their needles themselves Secondly, 
it IS certain that the old navigators only coasted it along, which 
I impute to their want of this instrument to guide and mstruct 


them m the middle of the ocean. I have nothing but a'q^u- 
ment to offer touching this matter, laavmg never met with any 
person m Persia or the Indies to inform me when the compass was 
first known among them, though I made mquiry of the most 
learned men m both countries I have sailed from the Indies to 
Persia in Indian ships, when no European has been aboard but 
myself The pilots were all Indians, and they used the forestaff 
and quadrant for their ol )serv ations Ihese instruments they 
have from us, and made by our artists, and they do not in the 
least vary from ours, except that the characters are Arabic The 
Arabs are the most skilful navigators of all the Asiatics or 
Afneans , but neither they nor the Indians make use of charts, 
and they do not much want them , some they have, but thea are 
copied from ours, for they are altcagether ignorant of perspec-tn c 
rhe observations of Chardin, who flourished between 1643 and 
1713, cannot be said to receive support from the testimony of 
some earlier authorities That the Arabs must have been ac- 
quainted with the compass, and with the construction and use of 
charts, at a pi nod nearly two centuries previous to Chardin’s 
first voyage to the East, may be gathered from the description 
given by Barros of a map of all the coast of India, shown to 
Vasco da Gama by a Moor of Guzerat (about the 15th of July 
1498), in which the bearings were laid down “ after the manner of 
the Moors,” or “ with meridians and parallels very small (or i lose 
together), without other bearings of the compass , Ijecause, as the 
squares of these mendians and pariUels were very small, the 
coast was laid down by thise two bearings of N and S , and E 
and \V , with great certainty, without that multiplication of 
bearings of the points of the compass usual m our maps, which 
serves as the root of the others ” lurther, we learn from Osorio 
that the Arabs at the time of Ciama “ were instructed in so man\ 
of the arts of navigation, that they did not vicld much to the 
Portuguese manners m the science and practice of maritime 
matters (Sec The Three Voyages of Pasco da Gama, IlakluNt 
S yc , 1869 , note to chap xv by the Hon If E J Stanley , 
p 138) Also the Arabs that navTgated the Red Sea at the same 
period are shown by Varthema to hai e used the manner s chart 
and compass (2 raz’c/s p 31) 

Again, it appears that compasses of a primitive descnption 
which can hardlv be supposed to ha\ e been brought from Eurojic, 
were employed in the East Indies certainly as early as several 
years previous to the close of the i6lh century In William 
Barlow c s Navigator's Supply, published in 1597, we read — 
” Some fewe yccrcs since, it so fell out tlaat I had severall con- 
ferences with two Fast Indians which were brought into England 
by master Candish [lliomas CavendishJ, and had learned our 
language The one of them was of Mamilha f Manila] in the Isle 
of Luzon, the other of Miaco m Japan I questioned with them 
concemmg tlicir shipping ind manner of sav ling They described 
all things farre different from ours, and shewed, that in steade of 
our Compas, they use a n.^igncticall needle of sixe vnehes long 
and longer, upon a pmne m a dish of white China earth filled 
with water In the bottome whereof they have two crosse Imea, 
for the foure principal! windes , tlie rest of the divisions bemg 
reserved to the skill of their Pilots ’ BaiLik Kibdjaki, also, an 
Arabian writer, shows m his Merchant's Ircasure, a work given 
to the world m 1282, that the magnetircd needlt, floated on water 
by means of a splinter of wood or a ritd, was emploved on the 
Syrian seas at the time of his v oyage from Tnpoh to ■Mexondria 
(1242), and adds — “ They say that the captains who navigate 
the Indian seas use, instead of the needle and splinter, a sort 
of fish made out of hollow iron, which when thrown into the 
water, swims upon the surface, and points out the north and 
soutla with its head and t<iil ” (Klaproth, T etire, p <17) F 
Wiedemann m Erlangen Sitzungsbcnchfe (1004, p 330), translates 
the phrase given above as splinter of wood, bv the term wooden 
cross Furthcnnorc, although the sailors in the Indian vessels 
m which Niccola de’ Conti traversed the Indian seas m 1420 are 
stated to have had no compass, still, on board the ship in which 
Varthema, less than a century later, sailed from Borneo to Java, 
both the mariner’s chart and compass were used , it has been 
questioned, however, whether m this case the compass was of 
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Eastern manufacture {Travels of f arthema, Introd xu\, and 
p 249) We have alreadj seen that the Chinese as late as the 
end of the i8th century made voyages with compasses on whuh 
but little reliance could be placecl , and it may perhaps be 
assumed that the compasses early used in the East were mostly 
too imperfect to be of much assistance to navigators, and wer^ 
therefore often dispensed with on customarv routes Ihe Arab 
tradeis in the Levant certainly used a floating compass, as did 
tlie Italians before the introduction of the pivoted needle, the 
magnetized piece of iron being floated upon a small raft of cork 
or reeds in a bowl of water 7 he It dian name of lalamtta, which 
still persists, for the m ignet, and which literally signifies a frog, 
is doubtless derived from this practice 

7 he simple water-compass is said to have been used by the 
( orcans so hte as the middle of the i8th century , and Dr 1 
Smith, writing in the Philosophy al IransMttons for 1683-1684, 
s<iy, of the Turks (p 439), “ Ihcy have no genius for Sea- 
voyages, and consecjucntlv are vc rv raw and unexptiunced 
in the art of Navigation, sc ircc venturing to sail out of sight of 
land I speak of the natural 7 urks^ who trade either into the 
blaik Sea or some part of the Morea or between Constantinople 
and Alexandun, and not of the Pvrats of Baibary, who arc for 
the most part Renegado’s, and learnt their skill in (hnstendom 
The Turkish compass consists but of 8 points, the four 
(.-ardinal and the four Collateral ” That the value of the 
compass was thus, even in the latter part of the 17th 
centurv, so imperfectly recognized m the T vst mav serve 
to explain how m earlier times that instrument, long after 
the first discoverv of its properties, m\y have been generallv' 
neglected bv nayigators 

Jhe Arabic geographer, Fdrisi, who lived about 1100, is said 
by Boucher to give an account, though in a confused manner, 
of the polarity of the mtgm t (ifallim, MiJ 4 ges, vol 111 chip 
9, part 2), but the c ulicst ciefinite mention is vet known of 
the use of the in inner’s compass in the middle ages occurs m a 
treatise entitled De ulemilibus written bv Alexander Neekam 
in the 1 2th century He speaks there of a needle e'arried on 
boird ship which, being placed on a pivot, and allow'ed to take 
Us own position of repost, shows minncrs their course when 
the polar star is hidden In another work, De naturts rerum, 
hb 11 c 89, he writes, — “Planners at sei, when, through 
cloudy weather in the dav which hides the sun or through the 
darkness of the night, thej lose the knowledge of the eiiiarter 
of the world to which thev are sailing, touch a needle with the 
magnet, which will turn round till, on its motion ceasing, Us 
point will be directed towards the north ’ (\\ Chippell, Nature, 
No 346, June 13, 1876) The magnetical needle, and Us suspen- 
sion on i stick or straw in water, are clearlj described m La 
Bible CrUiot, a poem probablv of the 1 3th centurv , by Guiot de 
Brovins, wherein we are told that through the magnet {la manette 
or Vamamere), an ugly brown stone to which iron turns of Us 
own accord, mariners possess an art that cannot fail them 
A needle touched by it, and floated b> a stick on water, turns Us 
point towards the pole-star, and a light being placed neai the 
needle on dark nights, the proper course is known {Ilist litteraire 
<le la France, tom ix p ie;g , Barbazan, Fabliaux, tom li 
p 328) Cardinal Jacques de \ itry, bishop of Aeon in Palestine, 
in his History (evp 89), written about the >car 1218, speaks 
oi the magnetic needle as ‘ most necessary for such is sail the 
sea ” , ^ and another Trench e rus idcr, his contemporary , \mccnt 
dc Be luv us, states that the adamant (lodestone’k is found in 
\rabia, and mentions a method of using a needle magnetized 
by It which is similar to that described by Kibdjaki In 1248 
Hugo de Bcicy notes a change in the construction of compasses, 
which are now supported on two floats in a glass cup From 
quotations given by Antonio Capmanv {Questiones Cnticas) 
from the De contemplatwne of R union lull, of the date 1272, 
it appears that the latter was well acqu unted with the use of 

1 Adamas m India rcpciitur Iciium occulta qnadam natuia 
ad sc trahit ^cus Itrrca postijuam adamantem contigent ad 
stellam septentnonalcm simper concdtitui iindc. valde nects 
sarius cst navigantibus m man 


the magnet at sea , ^ and before the middle of the 13th century 
Gauthier d’Espmois alludes to Us polarity, as if generally 
known, in the lines — 

“ fous autiesi comme 1 aimant deceit [detoume] 

L aiguillctte par force de vertu 
A ma dame tor Ic moiit [raondc] retenue 
Qiii sa l)caut(! connoit tt ai)cr(,oit ’ 

Guido Guinizzclh, a poet of the same period, writes — “ In 
those parts under the north are the mountains of lodestone, 
which give the virtue to the air of attracting iron , but because 
It [the lodestone] is f ir off, [it] wishes to have the help of a similar 
stone to make it [the virtue] work, and to direct the needle 
towards the star”® Brunetto Latini also makes icfcrence to 
the compass in his encyclopaedia Livres dou tresor, composed 
about 1260 (Lure 1 pt 11 ch exx ) — “ Por ce nagent li marinicr 
a I’enseignc des estoilcs qui 1 sont, quo il apelent tramontames, 
ct Ics gens qui •sont cn Europe et cs parties dcca nagent la 
tramontune de septentrion, ct li autre nigent a cclc de midi 
Et qui n’en set la verity, prugne une pierre cl’aunant, et troverc/ 
que cle a ij faces Tune qui gist vers Tune tramontaine, ct 
1 autre gist vers Tautre I^t k chascune des ij faces la pointe 
cTunc aguille vers ccle tramontaine i cm cele face gist Ft por 
ct scroicnt h mannicr dcrcu se il nc se prcisstiU garde ’ ({) 147, 
Pins edition, 1863) Dinte (Paradtso, xii 28-30) mentions the 
pointing of the magnetic needle toward the pole star In 
Scandinivian records there is i reference to the nautinl use of 
the magnet in the Hauksbdk, the last edition of the T andnd- 
niabbk (Book of the Colonization of Iceland) — ” Floki, son of 
Vilgcrd, instituted a great sacrifice, and consecrated three ravens 
which should show him the way (to Iceland), for at that time 
no men s uling the high seas had lodestones up m northern lands ” 
Hiukr Erlendsson, who wrote this paragraph about 1300, 
died in 1 334 his edition was founded on matcriil m two earlici 
works, that of Styrmir Karason (who died 1243), which is lost, 
and that of Ilurla Thordson (died 128^) which his no such 
paiagraph All that is ctrU'in is a knowledge of the nautical 
use of the magnet at the end of the i ,th century From T 
Torfaeus wo learn that the compass, fitted into a box, was 
already m use among the Norwegians about the middle of the 
13th centurv (Hist rer Nowe^tcarum, iv c 4, j) 345, Hafniac, 
1711) and it is probible that the use of the magnet at sea was 
known in Scotland at or shortly subsequent to that time, though 
King Robert, in crossing from Arrm to C irrick m 1306, as 
Birbour wilting m 13/3 informs us, “ na ncdill had na stane, ’ 
but steered by i fin on the shore Roger Bacon (Opus niajiis 
ind Opus minus, 1266-1267) was acquainted with the properties 
of the lodestone, and wrote that if set so thit it cm turn freely 
(swimming on water) it points toward the poles but he stated 
that this was not due to the pole-star, but to the influence of 
the northirn region of the heavens 

I 7 i( cirhcst unquestionable description of i pivoted compass 
IS that contained m the remarkable hptstola de muj’iiete of Petrus 
Peregrmus dc Maricourt, written at I ucera in 1269 to Sigerus 
dc Foncaucourt (First printed edition Augsbuig, 1538 See 
also Bcrtclli m BoncompagnTs Bolhttiiio di bihhografia, t 1, 
or S P Thompson in Proc British Academy, vol 11 ) Of this 
work twenty-eight MSS exist , seven of them being at Oxford 
I he first p art of the epistle de ils generally with magnetic 
ittractions and repulsions, with the polarity of the stone, and 
with the supposed influence of the poles of the h( ivens upon 
the poles of the stone In the second part Peregrmus describes 
first an improved floating compass with fidiuial line, a circle 
graduated with 90 degrees to each quadrant, and provided 
with movable sights fur taking bearings He then describes a 
new compass with a needle thrust through a pivoted axis, placed 
in a box with transparent covei, cross index of brass or silver, 
divided circle, and an external “rule” or alhidade provided 
with a pair of sights In the Leiden MS of this work, which for 
long vvai erroneously ascribed to one Peter Adsiger, is a spurious 
passage, long believed to mention the variation of the compass 
® Sicnt arus per natuiam vcrtitur ad scptcntrioncm dum sit tacta a 
iiiagnetc ■ — Sicut acus nautica dingit mannanos m siia navigationc 
3 Gingutnt Ilist iit del I talie t 1 p 4:3 
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Pnor to this clear description of a pivoted compass bv Pere- 
grinus m 1269, the Italian sailors had used the floating magnet, 
probably introduced into this icgion of the Mediterranean by 
traders belonging to the port of Amalfi, as commemorated in 
the line of the poet Panormita — 

“ Pnma dcdit nautis usum magnctis Anialphis * 

Ihis opinion is supported b> the historian Flavius Blondus 
in his Itaha tllustrata, written about 1450, who add;, that its 
certain origin is unknown In 1511 Baptista Pio in his Com- 
mentary repeats the opinion as to the invention of the use of 
the magnet at Amalfi as related by hlavius Oyraldus, writing 
m 1540 (L^bellus de re naulua) misunderstanding th»s reference, 
declared that this observation of the direction of the magnet 
to the poles had been handed down as descovered ‘ by a certain 
Flavius ” From this passage arose a legend, which took shape 
onl) m the 17th century, that the compass was invented in 
the > ear 1302 by a person to whom was given the fictitious 
name of Flavio (jioja, of Amalfi 

From the above it will have been evident tnat, as Barlow e 
remarks concerning the compass, “ the lame tale of one 1 lav ms 
.it Arnelphus, m the kingdorne of Naples, for to have devised it, 
IS of very slender probabilitic ’ , and as regards the assertion 
of Dr Gilbert, of Colchester {De ma^ntte, p 4, 1600), thit Marco 
Polo introduced the compass into Ital\ from the l^st m 1260 ‘we 
need only quote the words of Sir If Yule (Book of Marco Polo) — 
“ Respecting the manner s compass and gunpowder, I shdl siv 
nothing, as no one now, I believe, imxgines Marco to hive had 
.my thing to do with their introduction 

When, and b\ whom, the compass card was iddcd is a m.atler 
of conjecture Certvinlv the Rosa J intotum, or Wtnd-rost, is 
lar older than the compass itself , .and the naming of the eight 
principal “winds’ goes buk to the lemple of the Winds in 
\thens built b> Andronicus Cvrrhesles The earliest known 
wind-roscs on the poriulani or sailing charts of the Mediterrane in 
pilots hav'e almost invariably the eight principal points marked 
with the initiils of the principal wmels, Iramontano, Greco, 
lev ante, Seiroceo, Ostro, Afneo (or Libeeeio), Ponente and 
Maestro, or with a cross instead of L to mark the cast point 
Ihe north point, indicated m sonic of the oldest compass cirds 
with a breud arrovv-heid or i spear, as well as with a 1 for 
rrxmontano, gradually developed by a combination of these, 
ibout 1492, into a fleur de Its, still universal 'Ihe cross at the 
east eonlinued ev cn in British compasses till about 1700 W md- 
roses with these ehiraetcnstics arc found in Venetian .incl 
Genoese charts of early 14th eenturv, and are dej letecl similirly 
by the Spanish n.ivigitors Ihc naming ol the intermediate 
subdivisions making up the thirt\-two points 01 rhumbs ot 
the compass card is probably due to Flemish nicigators, but 
they were recognized even in the time of Chaueci, who m lyyi 
wrote, “ Now is tlun Onsnnte depirtcd m xxiin pirtiez b\ thi 
izymutz, in signihcacion of xxiiii partiez of the world al be it 
so tint ship men rikne thilke partie/ in wxii ’ {I realm on the 
dstrolabe, ed Skeat, Larlv I nglish lext Soc , London, 1872) 
Ihc mounting of the c.ird upon the needle or ‘ flic,” so a^ to 
turn with it, is probxbly of Amalphiui origin Da Bull, the 
Dante commentator, in 1380 says the sailors use i compass at 
the middle of wha h is pivoted a wheel of light piper to turn 
on its pivot, on which wheel the needle is fixed and the stir 
(wincl-rose) painted Ihe placing of the card at the bottom of 
the box, fixed, below the needle, was prictiscd by the eompass- 
makers of Nuremberg in the i6th century, and by Stevinus of 
Bruges about 1600 The gimbals or rings for suspension hinged 
at right-.anglcs to one anothci have been erroneously attributed 
to Caidin, the proper term being cardine that is hinged or 
pivoted 'The earliest description of them is about 1604 Ihe 
term binnacle, originally bittacle, is n corruption of the Portuguese 
abilacolo, to denote the housing enclosing the compass, probabh 
originating with the Portuguese navigators 

Ihe impiovTment of the compass has been but a slow process 

’ ‘ According to all the texts he returned to \ emte in 1295 or 
as IS more probible m 1296 ” — Yule 
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! The Libel of English Poliae, a poem of the first half of the 1 5th 
century, says with reference to Iceland (chap x ) — 

Out of Bristow L and costes many out 

Men hauc piactised by nedle and by stone 

Under wank-, within a lilk while 

Hikluyt Puncipcil \ aiif,atti>us p 2oi (I ondon 1590) 

From this it would seem that the compasses used at th it time 
by i nglish manners were of a very primitive desciiption 
Barlowe, in his treatise Magneltcal idvtrtt^emenL, printed m 
1616 fp 66), complains that the Compis-,! needle, being the 
most admirable and uscfull instrument of tin whole world is 
both amongst ouis and other nations for the most part, so 
bungcrly and absurdly eontrued, is nothing more ” Ihc form 
he recommends for the needle is that of “ a tine circle, having 
his Axis going out beyond the rirele, at each end narrow ami 
narrower, unto a reisonible sharpe jioint, and being jiurc steelc 
as the eiiele it sclfe is, hiving in the middest a convenient 
receptacle to plue the cipitell in In 1730 Dr Gow in Km/ht 
found that the needles of mtreh.int-shijis wire mult of two 
pieces of steel bent in the middle and united in the diapc of a 
rhombus, and proposeci to substitute straight steel bais of sin d' 
breadth, suspended edgewise ind hardtned thioughout lit 
abo showed that the (hine-t mode of suspending the needle 
eondiKf^ most to sensibility In 1S20 Peter B irlow reported 
to the \dmiraltv th it half the eompasses in the British N iv v 
were mere lumber ind ought to bi destro'id TTc introduefd 
a pattern h ivmg four or five p u dlel str light strips of m igni li/( (' 
steel fixed under a card, a form whieh remained the st inc'ard 
adminilty type until the introduction of the modern Thomson 
(Kelvin) comjiass in 1876 (T H B S P T ) 

COMPASS PLANT, a nitive of the North American prairies, 
which takes its nime from the position issumed bv the leives 
These turn their edges to north and south, thus avoiding the 
excessive mid-day he it, while getting the full benefit of the 
morning and evening riys The plant is known botanicallv as 
':>tlphtt(m laciniatum , and belongs to the n.atural older C ompositac 
\nother member of the same order, laiiuca S(ariola whieh has 
been regarded as the origin of the cultivated lettuce (I satica), 
behives in the sami way when growing in dry exposed jilaet- 
It is a nitive of Lurope ind northern Vsia whieh his got introduced 
into North ^\merica 

COMPAYRE, JULES GABRIEL (iSj,- ), French ediiei- 
tionalist, W1S born at Albi He entered the Lcole Normalc 
Supcricurc m 1862 and became professor of philosophy In 
1876 he was ippointed jiroftNsor m the I leullv of Letters of 
Toulouse, and upon the ere itiun of the Lcole normalt d institu- 
trices at Fonteniy lux Roses he liecime teacher of pedagogy 
(i88o) hrom 1881 to 1889 he was deputy for I iv lur in the 
ch.imber, and took an letive pirt in the disc ussioiis on public 
education Defeited it the elections of 1889, he w.is appointed 
lectoi of the academy of Poitiers in 1890 and live yens l.iter 
to the academy of Ivons lbs prmeipil public itions are his 
Hisloire critique des doctrine^ dt leJioation en 1 rami (1871;) 
t.ltmiuts d'educaliou luiqm (1881), a woik placed on the index 
it Rome but very widely re id in the prim irv schools of Frinee 
Cowry di pfdagogte tluorique it pratique (1885, 1 ,th ed , 1S97) 
Ihe Intellectual and Moral Dioilopiumt ol the Child, m Lnglish 
(2 vols, New \ork, 1896-1902) and a senes of monogriphs 
on Ley Grands i^dmateurs 

COMPENSATION (from Lat lompensate, to weigh one thing 
igainst another), a term api>lied m F nglish I iw to 1 number 
of different forms of leg il rep ir ilion , c g under the 1 orfeiture 
Act 1870 (s 4), for loss of property caused In felony , or — under 
the Riot (Damages) Vet 1880— to persons whose propxrtv his 
been stolen destroyed or injured In iiotcrs (se e Riot) Itisdnc, 
under the Agrieulturil Holdings \i Is 1883-190(1, for igrieiiltural 
improvements (see Lindioriv vno Tenant ef dso Viiot- 
MENTS AND Sm\ll Hoiuinc^s), and unelei the Workmens 
Compensation Act 1906 to workmen, m respect of ueeidents m 
the course of their employment (see Evipioveks’ Iiviuiirv), 
and under the I iccnsmg Act 1904, to the piy ments to be made 
on the extinction of licences to sell intoxu mts The teim 
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“ Compensation water ” is used to destnbe the water given from 
a reservoir in compensation for water abstracted from a stream, 
under statutory powers, m connexion with public works ^see 
Waifr Supply) As to the use of the word compensation ” m 
horology, see CjxiCK. , WATCH 

Compensation, in its most familiar sense, is however a nomen 
-Jims for the reparation or satisfaction made to the owners of 
property which is taken by the state or by local authorities or by 
the promoters of parliamentary undertakings, under statutory 
authority, for public purposes There are two mam legal theories 
on which such appropriation of private property is justified 
The American mav he taken as a representative illustration of 
the one, and the Irnglish of the other Though not included in 
the definition of eminent domain,” the necessity for compensa- 
tion is recogni?cd as incidental to that power (See hMiNEicr 
Domain, under which the American law of compensation, and 
the closely allied doctrine of expropriation pour cause d'uUltU 
ptiblique of French law, and the law of other continental countries, 
are discussed ) The rule of English constitutional law, on the 
other hand, is thit the propertj of the citizen cannot be seized 
for purposes which are really “ public ” without a fair pecuniary 
equivalt nt being given to him , and, as the money for such 
compensation must come from parliament, the practical result 
IS that the seizure can only be effected under legislative authority 
An action for illegal interference wiUi the property of the subject 
IS not maintainable against oflicials of the crown or government 
sued m their official capacity or as <in official bodv But cTown 
officials may he sued m thtir individual capacity for such inter- 
ference, ( ven if they a( tod with the authoiity of the government 
(ip Raltighy Gouhen [1898], i Ch 73) 

Laiv of England — Down to 1845 every act authonzing the 
purchase of lands had, in addition to a number of common form 
ilauses, a variety of special clauses frimcd with a view to 
meeting the partuular cirrumstances with which it dealt In 
1 S45, how e\ er, a statute based on the rcc ommendations of a select 
committee, appointed m the preceding year, was passed , the 
object being to dimmish the bulk of the special acts, and to 
introduce uniformity into pnvite bill legislation by classifying 
the common form cl luses, emliodying th( m in general statutes, 
and facilititing their incorporation into the special statutes by 
reference IJie sUtutc by which this change was initiated was 
the T inds flauscs ( onsolidatron Act iSjij , and the policy has 
been continued by a senes of later statutes which, togetherwith 
the act of i84t;, arc now grouped under the generic title of the 
I^ands Clauses Acts 

The public purposes for which lands are taken arc threefold 
Certain public departments, such as the war office and the 
admiraltv, rmiy acquire lands for national purposes (see the 
Defence Vets 1842 to 1873 , and the I.ands Clauses Consolida- 
tion Act i860, s 7) T ocal aiithonties are enabled to exercise 
similar powers for an enormous variet) of mumnpal purposes, 
eg the housmg of the working classes, the improvement of 
towns, and elementary and secondary education Lastly, the 
promoters of public undertakings of a commercial character, 
such as railways and harbours, carry on their operations under 
statutes in which the provisions of the Lands Clauses Acts are 
incorporated 

I ands may be taken under the Lands ( lauses Acts either by 
agreement or compulsoril) The first step in the proceedings 
IS a ‘ notice to treat,” or intimation by the promoters of their 
readiness to purchase the land, coupled with a demand for 
particulars as to the estate and the intercuts in it The land- 
owner on whom the notice is served mav meet it by agreeing to 
sell, and the terms may then be settled by consent of the parties 
themselves, or by arbitration, if they decide to have- recourse 
to that mode of adjusting the difficultv If the property claimed 
is a house, or other building or manufactory, the owner has a 
sUtutory right to require the promoters by a counternotice to 
take the whole, even although a part would serve their pmpose 
This rule, however, is, in modem acts, often modified by special 
clauses. On receipt of the counter-notice the pwomoters must 
either assent to the reepnrement contained in it, or abandon 


their notice to treat On the other hand, if the landowner fails 
wnthin twentyrone daysi after receipt of the notice to treat to 
give the particulars which it requires, the promoters may proceed 
to exercise their compulsory powers and to obtain assessment 
of the compensation to be paid As a general rule, it is a condi- 
tion precedent to the exercise of these powers by a company 
that the capital of the undertaking should be fully subscribed 
Compensation, under the T ands Clauses Acts, is assessed m four 
different modes — (i) by justices, where the claim does not 
exceed £50, or a claimant who has no greater interest than that 
of a tenant for a year, or from year to year, is required to give up 
possession before the expiration oi his tenancy , (2) by arbitra- 
tion (a) when the claim exceeds £50, and the claimant desires 
arbitration, and the interest is not a yearly tenancy, (b) when the 
amount has been ascertained bv a surveyor, and the claimant is 
dissatisfied, (c) when superfluous lands are to be sold, and the 
parties entitled lo pre-emption and the promoters i annot agree 
as to the price (Lands become “ superfluous ” if taken com- 
pulsorily on an erroneous estimate of the area needed, or if part 
only was needed and the owner compelled the promoters under 
the power above mentioned to take the whole, or in cases of 
ahindonment) , (3) by a jury, when the claim exceeds ^30, and 
(a) the cliimant does not signify his desire for arbitration, or no 
award has been made within the prescribed time, or (b) the 
claimant applies m writing for trial by jury , (4) by surveyors, 
nominated by justices, where the owner is under disibihly, or 
docs not appear at the appointed time, or the claim is in respect 
of commonable rights, and a committee has not been appointed 
to tre it with flic promoters 

Promoters are not allowed without the consent of the owner to 
enter upon lands whuh are the subject of proceedings under the 
L<mds Clauses Acts, except for the purpose of making \ survey, 
unit-ss they have exec uted a statutory Ixind and made a deposit, 
it the I^aw Courts Branch of the Bank of Fngland, as security 
for the performance of the conditions of the bond 

Measure of Value— (i) Where land is fivken, the basis on 
which compensation is assessed is the commercial value of the 
land to the owmer at the date of the notice to treat Potential 
value may be taken into account, and also good-will of tlic 
property m a business Ihis nile, however, excludes any con- 
sideration of the principle of “ betterment ” (2) Where land, 
although not taken, is “ injuriously affected ” bv the works, of tlic 
promoters, compensation is payable for loss or damage resulting 
from any act, legalized by the promoters’ statutory powers, 
which would othorwnse have been actionable, or caused by 
the execution (not the use) of the works authon/ed by the 
undertaking 

The following examples of how land may be “ injuriously 
affected,” so as to give a right to compensation under the arts, 
may be given — narrowing or obstructing a highway which is 
the nearest access to the lands m question , interference witli 
a right of way , substantial interference with ancient lights 
noise of children outside a board school 

Scotland and Ireland — Ihe Lands Clauses Act 1845 extends 
to Ireland TVre is a Scots enactment similar m character 
(Lands Clauses [Scotland) Act 184 3) The principles and practice 
of the law of compensation are substantially the same throughout 
the United Kingdom 

India and the Britnh Colonies — Legislation analogous to tlie 
Lands Clauses Acts is m force in India (I.and Acquisition Act 
1894 [Act i of 1894)) and in most of the colonies (sec western 
Australia, I ands Resumption Act 1894 [58 Vict No 33], Victoria, 
Lands Compensation Act 1890 [154 Vict No 1 109] , New Zealand, 
Public Works Act 1894 [38 \ ict No 42] , Ontario [Revised 
Stats 1897, c 37J) 

AuTHORiTirs — English Law Balfour Browne and Allan, Com 
pensatton (2nd ed London, 1903) ( npps Compensation Csth 

edition I,ondon 1905; Hudson Compensation (Ixindon 1906) 
Boyle and Waghorn, CompensaitoK (London 1903) , Lloyd, Cotn- 
penaatton (iSth ed by Brooks London 1893) CUfiord Private Bill 
Legislation London 1885 (vol 1 ) 1887 (vol 11 ) Scots Law Deas, 
Law of Railways in Scotland (cd by Ferguson , Edinburgh, 1897) , 
Rankinc Law of Landowner ship 1891) (A. W R ) 
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GOMPl&ONB, a town of northern France, capital of an arrond- 
wsement m the department of Oise, 52 m N N E of Paris on 
the Northern railway between Pans and St Quentin Pop 
(iQoCi) 14,052 The town, which is a fa\ourite summer resort, 
stands on the north-west border of the forest of Compivgne and 
on the left hank of the Oise, less than i m below its confluence 
with the Aisne The n\er is crossed bv a bridpe built in the 
reign of I ouis XV Ihc Rue Solhnno, a continu Ltion of the 
bridge ending at the Place de 1 Hotel dc Ville, is the busy street 
of the twwn elsewhere, except on market days, the streets are 
quiet Ihe hotel de mIIc, with a graceful f loc surmounted 
by a lofty bclfrv, is in the late (jolhic styh of Iht carK 16th 
century and was completed in modem times Of the churches, 
St Antoine (nth and i6th centum s) with some fine Renaissance 
stained gl iss, ind St Jacques (13th and 15th centuries), need 
done be mentioned Ihe remains of the ancient abbey of St 
( orneille are used as a military storehouse Compugne, from 
a \ erv early period until 1870, was the occasional residence of the 
f rench kings Us palace, one of the most magnificent structures 
of its kind, was erected, chiefly by Louis XV and Louis XVI , on 
the site of a chateau of King Charles \ of Fruice It now serves 
as an art museum It li is tw 0 f u^adc s, one o\ crlookmg the PI ice 
du Palais and the town, the other moie imposing, f icing towards 
1 fine park and the forest, which is chiefly of oik ind beech and 
covers over 36,000 acres { ompi gne is the seat of a sabprcfcct, 
and has tribunals of first instance ind of commerce, a communal 
college, library and hospitil The industries comprise boit- 
buildmg, ropc-makmg, stcim-sawing, distilling and the manu- 
facture of chocolate, michincry and sacks and coarse coverings, 
and at Margny, a suburb there arc manufactures of chemic Js 
ind felt hats Aspingus is ciiltnated in the environs Iherc 
IS considerable trade in timber and coil ehieflv river-lxime 
Compi gne, or, as it is called in the Litm ebronicles. Com- 
pendium, seems onginalb to have boon a bunting lodge of (he 
'"arly Frinkish kings It was enrahed bv ( h tries the Bald with 
two castles, and a Benedictine ahlx'v di die ated to Saint Corneille, 
the monks of w'hich retained down to the rSth century the 
privilege of acting for throe days as lords of Compi^gnt, with full 
|X)we'r to release prisoners, condemn the guiltv, and e\en inflict 
sentence of death It was in Compugne that King Louis I the 
Debonair was elcposed m 833 , and at the suge of the town m 
1430 }o»in of Arc was taken prisoner bv tlie English A monu- 
ment to her flees the heitcl dc \ille In 1624 the town gaae its 
name to a tre ity of alliance concluded by Riclieheu with the 
Dutch , and it was m the' p.olace thit 1 ouis XV gaae aaekome 
to M irie Antoinette, that Napoleon I re e e ived Mane I ouise of 
Auslnv, that Louis XVllI entertained the emperor Alexander 
of Russi 1, and th it I copold I , king of the Belgians was marneel 
to the princess I ouiso In 1814 ( ompCgne of?e.red a stubborn 
resistance to the Pnissian troops Under Napoleon III it was 
the annual resort of the court during the hunting season brom 
1870 to 1871 it was one of the headeiuarters of the (lemian army 
COMPLEMENT (Lat compi mniUwi^ from compltre, to fill 
up), that which fills up or completes anvthmg, e g the numlier 
of men necessary to man a ship In geometry, the complement 
of an angle is the chfTerene e l>et>wetn the angle and a right angle , 
the complements of a parallelogram ire formed bv drawing 
parallel to adjacent sides of a parallelogram two lines intersecting 
on a di^onal , four panl Ideograms are thus formiNl, and the 
two not about the di igonal of the original p irallelogram are the 
complements of the pir ilk logram In an dv sis a complementary 
function IS a partial solution to a differential equation (^ ?> ) , 
complementarv operators are reciprocal or inverse operators, 
t e two operations A and B are coraph'mcntai'v whe.n Ixith 
operating on the same figure or function leave it unchanged 
\ “ complementary eoknir ” is one which produces white when 
mixed with another (see ('01 our) In Spanish the w'ord attn- 
phmento was used m a partuular son e of the fulfilment of the 
duties of polite behaviour and courtesv and it came through the 
French and Italian forms into use m h'nglish, with a change in 
spelling to “ compliment,” with the sense of an act of politeness, 
especuily of i polite expression of priise or of social regird and 


greetings Ihe word ” comply,’ meaning to act m accordance 
with wishes, orders or conditions, is also derived from the same 
or^in, but in sense is connected with “ ply ” or “ ph int, from 
Lat pltcare, to bend, with the idea of subserv lently > icldmg to 
the wishes of anothe r 

COMPLUVIUM (from I.at complucre, to flow together, ; e 
in reference to the ram lieing collected ind falling through), in 
arehitee ture, the Latin term for the open space left m the rexif ol 
the atnum of a Roman house for lighting it and the rexims round 

(see CAVAfDIUVl) 

COMPOSITAE, the name given to the largest n itural order of 
flowering plants, fonbiming about one-tenth of the whole number 
anti tharacterizcd by the crowding of the flowers into heads 
The order is cosmopolitan, and the plants show considerable 
variety m habit The great majority, including most British 
representotives, are herbiccous, but m the warmer puts of the 
world shrubs and arborescent forms also occur the latter are 
characteristic of the flora of oceanic islands In herbaceous 
plints the leaves are often arranged m a rosette on a much 
shortened stem, as m dindehon, daisv and others , when the 
stem is elongated the leaves arc gcncrallv alternate Ihc root 
is gent r illy thickened, some tunes, is m dahlia, tuberous root 
and stem contain oil pissages, or, as in lettuce and dandelion, 
a milky white lat( x Ihc flowers arc crowded m heads (capttula) 
which are surrounded bv an involucre of green bracts, — these 
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I riowt r head of iM irif^old § n it size 3 I It ad of fruits nat sizt 
- Sana in vcrtic il siction V V single fniit 

protect the hcatl of flowers in the bud Hago, performing the usual 
function of a calyx T he enlarged top of the axis, the rcceptat It , 
IS lilt, convex or conn il, and the flowers open in ctntnjictal 
succession In m iny c ises, as m the sunflower or this\ , the outer 
or ray-florets are lirger and more conspicuous thin the inner, 
or disk-florets m other rises, is m dandelion, the flonts art 
ill alike Ray florets when present arc usu illy pistilntc, but 
neuter m some genera (as Centanrea), the disk-florcts are herm i- 
phrodite The flower is cpigynous the cilvx is sometimes 
absent, or is represented bv a, rim on the top t)f the ov irv or 
takes the form of hairs or bristles which tnhrgc in the fruiting 
stage to form the pappus bv means of which the seed is dispi rsed 
Ihe coroll i, of five united petals, is regulir ind lubulir in shape 
is m the disk florets, nr irregular when it is cither strap-^-haped 
(ligiil itc), as m the riv -florets of daisv \c , or all the florets of 
dandelion, or more rarth Iwo-lipptd The five stimcns are 
att ichcd to the ulterior of the coroll i- tube , the filaments are 
fiec , the anthers are joined (sy ngenesiuus) to form a tulie round 
the single style, which ends m a pur of stigmis Ihe inferior 
ovary tontams one ovule ( ittacheel to the base of the chamber), 
and ripens to form a drv one-seeded fruit , the seed is filled witli 
the straight embrv o. 

The flower-heads are an admirable example of an adiptation 
for pollination by aid of insects The crowding of the flowers 
m heads ensures the pollination of a large number as the result 
of a single insect visit. Honev is secreted at the base of the 
style^and is protected from rum or dew and the visits of short- 
lippcd insects bv the coroll i- tube, the knerth of which is 
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correlated With the length of proboscis of the visiting insect When 
the flower opens, the two stigmas are pressed together below 
the tube formed bv the anthers, the latter split on the inside, 
and the pollen fills the tube , the style gradually lengthens and 
carries the pollen out of the anther tube, and finall> the stigmas 
spread and expose their receptive surface which has hitherto 
been hidden, the two being pressed together thus the life 
history of the flower falls into two stages, an earlier or male 
and a latei or female 1 his favours cross-pollination as compared 

with sclf-pollmation In many eases there is a third stage, as 
in dandelion, where the stigmas finally curl back so that they 
touch any pollen grains which have been left on the style, thus 
ensuring self-pollination if cross-pollination has not been effected 
The devices for distribution of the fiuit are \cry varied 
Trequently there is a hairy or silky pappus forming a tuft of 
hairs, «is in thistle or coltsfoot, or a parachute-like structure 
as m dandelion , these render the fruit sufficiently light to be 
c irricd by the wind In Bidem the pappus consists of two 
or more stiff-baibcd bustles which cause the fruit to cling to 
the coats of anim ils Occasionally, as m sunflower or daisy, 
tlie fruits bear no special appendage and remain on the head 
until jerked off 

Compositae are gcnerall) considered to u present the most 
highly developed order of floweiing plants By the massing 
of the flowers in heads great economy is effected in the material 
required for one flowir, as eonspicuousncss is ensured b) the 
association, economy of time on the pait of the pollinating 
insect IS also cffictcd, is a lirge numlxi of flowers are visited 
at one time The floial mtihanism is both simple and effective, 



fa\ounng cross-polhnation, hut ensuring self-polhnation should 
that fail Ihc means of seed-distribution are also very effective 
A few members of the order are of economic value, e g Lactuca 
(lettuce, gv), Cuhonum (chicory, qv), Cyuara (artichoke 
and cardoon , qv) Hehanthus (Jerusakm artichoke) Many 
are cultivated as garden or greenhouse plants, such as Soltdago 
(golden-rod), Ageratum, Aster {q v ) (M'chaelmas daisy), Ilelt- 
ehrysum (everlasting), Ztnma, Rudheckta, Hehanthus (sun- 
flower), Coreopsti, Dahlia (qv), Tagetes (fi reach and Afncan 


mangold), Gaillardta, Achillea (y arrow). Chrysanthemum, 
Pyrethrum (feverfew , now generally included under Chrysan- 
themum), Tanacetum (tansy). Arnica, Doronicum, Cineraria, 
Calendula (common mangold) (fig i), Echinops (globe thistle), 
Centaurea (cornflower) (fig 2 ) Some are of midicmal value, 
such as Anthemis (chamomile), Artemisia (wormwood), Tusulago 
(coltsfoot), 4rnica Insect powder is prepared from species of 
Pyrethrum 

The order is divided into two suborders — Tubuliftorae, 
characterized by absence of latex, and the florets of the disk 
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being not ligulate, and I iguhflorac, characterized by presence 
of latex and all the florets being ligulate Ihe first suborder 
contains the majority of the genera, and is divided into a number 
of tribes, characterized by the form of tht anthers and styles, 
the presence or absence of scales on the receptacle, and the 
similarity or otherwise of the florets of one and the same head 
The order is well represented in Britain, m which forty-two 
genera are nativ e These ini hide some of the commonest weeds, 
such as dandelion (Tara vflcwm Di ns-h 01 ns), dai'yy (Beilis perennis), 
groundsel (fig -?) ( Senecio vulgaris) and ragwort (S Jacobaea) , 
coltsfoot (7 ussilago harfara) is one of the earliest plants to flower, 
and other genera are Chrymnthemwn (ox-eye daisy and corn-man- 
gold), Arctium (burdock), Centaurea (knapweed and cornflower), 
Carduus and Cmcits (thistles), Hieraciwn (hawkweed), Sonchus 
(sow -thistle), (yarrow, or milfoil, and smezewort), 

hupatonum (hemp-agnmony ), Gnaphalium (cudweed), Erigeron 
(fleabam), Soltdago (golden - rod), Anthemi<; (may -weed and 
chamomile), Cichorium (chicory), I apsana (nipplewort). Crept s 
(hawk’s-beard), Uypochaern (cat s-ear), and Tragopogon (goat s- 
beard) 

COMPOSITE ORDER, in architecture, a compound of the 
Ionic and Corinthian orders (see Okdi r), the chief characteristic 
of which IS found m the capital (q v ), where a double row of 
acanthus leaves, similar to those carved round the Corinthian 
capital, has been added under the Ionic volutes The richer 
decoration of the Ionic capital had already been employed in 
those of the Ercchthcum, where the necking was caived with 
the palmcttc or honey >ucklc Similar decorated Tonic capitals 
wcie found m the foaim of Trajan The earliest example of the 
Composite capital is found in the arch of Titus at Rome The 
entablature was borrowed from that of the Corinthian order 

COMPOSITION (I at compositio, from componcre, to put 
together), the action of putting together and combining, and the 
product of such action There are many applications of the 
word In philology it is useil of the putting together of two 
distinct words to form a single word , and in grammar, of the 
combination of words into sentences, and sentences into periods, 
and then applied to the result of such combination, and to the 
art of producing a work m prose or verse, or to the work itself 
In music “ composition ” is used both of the art of combining 
musical sounds m accordance with the rules of musical form, 
and, more generally, of the whole art of creation or invention 
The name “composer” is thus particularly applied to the 
musical creator in general In the other fine arts the word is 
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more strictly used of the balanced arrangement of the parts 
of a picture, of a piece of sculpture or a building, so that they 
should form one harmonious whole The word also means an 
agreement or an adjustment of differences between two or more 
parties, and is thus the best general term to describe the agree- 
ment, often called b) the equivalent (n rman word “ Ausglcich,” 
between Austria and Hungary m 1867 A more particular use 
is the legal one, for an agreement by which a creditor agrees to 
take from his debtor a sum less than his debt in satisfaction of 
the whole (see Bankruptcv) In logic “composition” is the 
name given to a fallacy of equivoeition, where what is true 
dislributivcly of each member of a class is inferred to be true of 
the whole class collectively Ihe fallacy of “division ” is the 
conv'crsc of this, where what is true of a ti rm used eolleetively 
IS inferred to be true of its several parts A common source 
of these errors m reasoning is the confusion between the collective 
and distnliutive meanings of the word “all ’ Comjiosition, 
often shortened to ‘ compo, ’ is the name given to many materials 
compounded of more than one substance, and is used m various 
trades and manufactures, as in building, for a mixture, such as 
stucco, cement and plaster, for covering walls, Ac , often made 
to represent stone or marble , a similar moulded compound is 
employ ed to represent carved wood 

COMPOUND (from I at compomre, to combine or put together), 
a combination of various elements, substances or ingredients, 
so as to form one composite whole A chemical compound ” 
is a substance which cm be resolved into simple constituents, 
as opposed to an element which cannot be so resolveu (see 
( HtMisiks), I word IS Slid to be i “compound” when it is 
made up of difTercnt woids or parts of ditfircnt words The 
term is ilso used in an adjectival form with manv applications , 
\ “ compound engine ” is one where the expansion of the steam 
1 . t ffpc tt d in two or more stages (see S tl wi-rNoiNr) , in zoology , 
the “ compound i}c ” possessed bv indicts and crust icc i is one 
which is made up of several ocelli or simple eves, set together so 
that the who’c has the appearance of being faceted (see hNF), 
in botanv, the ‘lompound leaf has two or more separate 
blades on a (ommon Uaf-stalk m surgerv, in a “ comjiound 
frafture ” the skin is broken is well is th( bone, and there is a 
commuiiK ition between the two Iherc are m uiv m ithematical 
ind arithmetical uses of the term, particularly of those lorrns of 
iddition, multiplication, division and subtraction which de vl 
with quantities of mon tlian one denomination Compound 
interest is interest jiaid u jion interest the accumulation of intere st 
lorrning, is it wire, a second iry principil Ihc verb “ to eom- 
fiound ’ IS used of the anangement or settlement ot differences, 
ind especially of an agreement m ide to aieept or to pav part 
of a debt 111 lull dise barge of the whole and thus of the arrange- 
ment made b\ an insolvent debtor with his creelitois (sec 
JiANKRUPiev ) , similailv ot the substitution of one pav mint 
for annu il or other pinudic payments, — thus subsmptions, 
university or other dues, Ac, may be ‘ eompounded , a 
particular instance of this is the system of compounding ’ 
for 1 itcs, w'hcre the occupier of premises pavs in ini reused rent, 
nd the owne r make s himselt responsible tor the pavmcnt eif the 
rites Ihe houselioldcr who thus compounds with the owner of 
the premises he occupies is known as a ‘ e ompound householder ’ 
Ihe pavmcnt of poor rate forming part ot the qualification 
neeessary for the parhamentarv franchise in the United Kingdom 
^a^ous statutes, leading up to the C omjioiind Householders Act 
181; I, hive enabled sueh occupiers to claim to be pi iced on the 
I ate In law, to comjiound a felonv is to agiee with the felon 
not to prosecute him lor his crime, in return for v aluablc con- 
idcration, or, in the case of i theft, on return of the goods stolen 
Such an agi cement is a misdemeanour and is punishTble with 
fine and imprisonment 

The name “compounders ’ was given during the itign of 
William III of Ivngland to the members of a Jacobite faction, 
who were prepared to restore J imes II to the throne, on the 
condition of an amnesty and in undeit iking to preserve the 
constitution Until i8i::'5, m the iiniversitv of Oxford, those 
possessing private incomes of i certain amount paid ‘peeial 


dues for their elegrees, and were known as (irand and Petty 
Compounders 

The corruption “ compound (from the Malay kampinig or 
kampong, a quarter of a village) is the name applied to the en- 
closed ground, whether garden or waste, which surrounds an 
Anglo-Indian house In India the 1 uropcan quarter, as a rule, 
IS separate from the native quarter, and consists of a numlier of 
single houses, each standing in a compound, sometimes m my 
acres m extent 

COMPOUND PIER, the architectural term givtn to a clustered 
column or pier which consists of a centre mass or newel, to which 
engaged or semi-detached shafts have bten attached, in order 
to perform, or to suggest the performance of, certim definite 
:.truetural objects, such as to cam arches of addition il orders, 
or to support the transverse or diagonal ribs of a v lult, or the Ik 
beim of an import int roof In these casts, though performing 
different functions, the drums of the pier are often cut out of 
one stone Ihcre arc, howcier, cases wlierc the shift arc 
detached from the pier ind coupled to it by irmulets it itgiilir 
heights, IS m the Farlv English period 

COMPRADOR (a Portuguese word used in the East, derned 
from the Lat coinparare, to procure), origin ilk v n itiv c S( r\ ant 
in I uropean households in the East, but now the n ime givtn 
to the native managers m European business liousi m (him, 
and also to native contrattors supplving ships m the Philippines 
and elsewhere in thv h ast 

COMPRESSION, in astronornv, iht dtviation of i htavtnk 
body from the sphciual form, tailed also the clliptiiuN 
I It IS numtrually exprc-.scd b\ the ratio of the difftrtnces of tla 
, axes to (he major axis of the sjiheroid Fht (omprtssum or 
“ flattening ’ of the e irth 1 about 1 298 whith means that the 
ratio of the equatornl to the pol ir ixis is 298 297 (see Evrth 
hiruRF or ini-) In engineering the term is ipplied to tin 
irrangement by which the txliu’st take of a steam-engine is 
made to close, shutting a portion of the exhaust steim in tin 
(ylindcr, before the stroke of the jii ton is (juite completi I iiis 
steam being compressed as the stiokc is completed, a cushion is 
formed against which the piston docs v\ork while its velocity is 
being rapidly reduced, ind thus the stresses m the mechanism 
due to the inertia of the recipirocating parts 11 c lessened This 
compression, morcovcr,obvnt( s the shock which would otherwise 
be caused by the adnussion of the frcsli steam for the return 
stroke In internal combustion engim s it is a necessary condition 
of economy to compress the explosiv c mixtuie be fore it is ignited 
in the Otto cycle, for instance, the second stroke of the piston 
effects the compression of the charge which h is been elriwn into 
the cylinder by the first forward stroke 

COMPROMISE (pronounced lontprumizi , through Fr froi 1 
I at com pro nutter e), a term, mcining strictk i joint agreement 
which has come to signify such a settlement is involves imutui' 
adjustment, with a surrender of ji irt of t leh pirtv s r 1 um 
From the element of danger involved his iristn an invidious 
sense of the word, imputing discredit, so that being ‘ com- 
promised ” commonly means injured m reputition 

COMPROMISE MEASURES OF 1850, in \incricin liiston i 
series of mcasuies the object of which w is the stlllcnitnl of five 
questions in dispute between the pro-sUverv aid anti-shvcrv 
factions in the United State s I liree of these questions gie^w out 
of the annexation of Ic'as ind the acquisition of wc'-tern territory 
as a result of the Jlexic in \\ ir 1 lit settlers who li id flocked to 
talifornii after the discovery of gold in 18^8 adopted an anti- 
slivcrv state eonstitution on the T3th of October 1849, and 
ipplicd for idmissiem into the I nion In tlie second pi ice it w is 
ncccssarv to form a t'lnlon il government for the remainder of 
the territory acquired from Mexico including thitnow o( < upied 
by Nevada and Utah, ind puts of \Vy onimg, Color ido, \ii/oni 
ind New Mexico The fundamental issue w is in re gard to the 
aelmission of skav'crv'^ into, or the exclusion of si ivcrv from, this 
region Thirdly , there was a dispute ov er the western boundii v 
of Texas Should the Rio firandc be the line of division north of 
Mexico, or should an arbitrarv bound irv be establisheel firther 
to the eastward m othei worels should a considerable pirt of 
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the new territory be certainK opeiieei to slavery as a part of 
Tex-xs^ or possibly closed to it as a p irt of the organized territorial 
section ^ Underlying all of these issues was of course the great 
moral and political problem as to whether slavery was to lie 
confined to the south-eastern section of the country or be per- 
mitted to spread to the P leific Ihe two questions not growing 
out of the Mexican War were m regxrd to the alxilition of the 
sla\ e trade in the District of Columbia, and the passage of a new 
fiigitn e sla\ e law 

Congrtss met on the 3rd of December 1849 Neither faction 
was strong enough in both houses to carry out its own programme, 
and it seemed for n lime that nothing would be done On the 
29th of J inuaiN 1850 lit nry Clay presented the famous resolution 
which constituted the basis of the ultimate compromise Ills 
idea w IS to eombme the more conservative elements of both 
sections in fa\oui of a settlement which would concede the 
Southern view on two questions, the Northern view on two, and 
balance the fifth Daniel W ebster supported the plan m his great 
speedi of the 7th of March, although m doing so he alienated 
many of his forme 1 admirers Opposed to the conservatives 
were the extremists of the North, led b> William H Seward and 
Salmon P Ch vse, and those of the South, led luj' JefTerson Dwis 
Most of the measures were re)teted uid tlie whole plan seemed 
likely to f ul, wlien the situation was e hanged by the death of 
President Taylor and the accession of Millard fillmore on the 
(;th of Jul> 1850 Ihe influence of the administration was now 
throw n m fa\ our of the compromise Under a taCit understand- 
ing of the moderates to vote together, five sep irate bills were 
p isseel, and were signed bv the president between 9th and 20th 
September 18*50 C aliforma w is admitted as a tree stite, and 
the slave trade was abolished in the District of Columbia , these 
were concessions to the North New Mexico (then meludmg the 
present Arizona) and Utih were organizeel without any prohibi- 
tion of slavery (e leh being left fret to decide for or against, on 
admission to statehood), and a rigid fugitive slave law was 
enacted , these were concessions to the South Texas (qv) was 
compelled to giv e up much of the western land to which it had i 
good claim and received m return $10,000,000 

Hiis legislation had several important results It helped to 
postpone secession and Civil War for a decade, during which time 
the North-West was growing more wealthy and more populous, 
and was being brought into closer relations with the North-Last 
It divided the Whigs into “Cotton Whigs ’ and ‘ Conscience 
Whigs, and in time ltd to the downfall of the party In the 
third plate, the rejection of the W ilmot Proviso and the accept- 
ance (as regards New Afexico and Ulih) of ‘ Squatter Sove- 
reignly ’ meant the adoption of a new principle in dealing with 
slavery in the territories, which, although it did not apply to 
the same terntorv , was antagonistic to the Missouri f ompromise 
of 1820 Ihe sequel was the repeal of the Missouri Compromise 
in the Jxansas-Nebiaska bill of 1854 1 ourthl> , the c nforrement 

of the fugitive slave law aroused i feeling of bitterness in the 
North which helped eventually to bring on the war, and helped 
to m iki It, when it came, quite as much an anti-slavery emsade 
IS a si rugglc for the prest rv^ation of the Union Finally, although 
Clay for his support of the compromises and Reward and Chase 
for their opposition have gamed m reputation, Webster has been 
selected as the special tai^et for hostile criticism Ihe Com- 
jiromise Measures are sometimes spoken of collectively os the 
()mmbus Pill, owing to their hiving been grouped originally — 
when first reported (Vlav 8) to the Senate — into one bill 

I Ik st Kxount ot the ubov l t ompromises is to be found in J b 
Khudes JIisti>v of. the Lniicd States from the Compromise of 1S30 
lol 1 (N,u \utk 1890) (W R b *) 

COMPSA (mod Conza), an ancient city of the Hirpmi, near the 
sources of the Aufidus, on the boundary of Lucama and not far 
from tint of Apuli.1 on a ridge 1998 ft above sea-level It was 
bftra>ed to Hantiibal m 216 n e after the defeat of Cannae, 
but recaptured two jears later It was probably occupied by 
Sulla m 89 B c , and wis the scene of the death of T Anmus 
Milo in 48 B c Most authorities (cf Hulsen in Pauly-Wissowa, 
Ri ihi iyclopiulu, Stuttgart, 1901, iv 797) refer Caes Bell 
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av 111 22, and Phn Hist Nal 11 147, to this place, supposing 
the MSS to be corrupt The usual identification of the site of 
Milo’s death with Cassano on the Gulf of Taranto must therefore 
be rejected In imperial times, as inscriptions show, it was a 
muntetptum, but it lay far from any of the mam high roads 
There are no important ancient remains 
COMPTON, HENRY (1632-1713), T nglish divine, was the sixth 
incl youngest son of the second carl of Northampton He was 
educated at Queen’s College, Oxford, and then travelled in 
Europe After the restoration ol Charles II he became cornet 
m a regiment of horse, but soon quitted the army for the church 
After a further period of study at Cambridge and again at Oxford, 
he held various livings Hfc was rfnde bishop of Oxford m 1074, 
incl in the following year was translated to the see of London 
He was also appointed a memlier of the Privy Council, and 
entrusted with the education of the two princesses- -Miry and 
Ynne He showed a liberalitj most unusuil at the time to 
Protestant dissenters, whom he wished to reunite with the 
established church He hela several conferences on the subject 
with the clergy of his diocese, and in the hope of influencing 
candid mind> by means of the opinions of unbiased foreigners, 
he obtained letters treating of the question (since printed at the 
end of Stillmgfleet s Unrtasonablenesi of Separation) from Le 
Moyne, professor of divinity at Leiden, ind the famous Lrenrii 
Protestant divine, Jean Claude But to Roman Catholicism he 
w IS strongly opposed On the accession of James II he tonse- 
qutntly lost his seat in the council and his deanery in the ( hapel 
Royal , and for his firmnCss in refusing to suspend John Sharp, 
rector of bt Giles s-m-thc-hields, whose anti-papal writings had 
rendered him obnoxious to the king, he was himself suspended 
At the Revolution Compton embraced the cause of William and 
Mary, he performed the ceremony of their coronilion, his old 
position was restored to him , and among other appointments, 
he wis chosen as one of the commissioners for revising the liturgy 
During the reign of Anne he remained a member of the privy 
council, and was one of the c ommissioners appointed to arrange 
the terms of the union ot T ngland and beotl ind , but, to his 
bitter disappointment, his cl urns to the primacy were tWice 
passed ovtr He died at Fulham on the 7th of July 1713 lie 
had conspicuous defects both m spirit and intellect, but was 
benevolent and philanthropic Ho was a successful botanist 
He published, besides several theological works, A Translation 
from the Italian of ihe Life of Donna Olympia Maladichtnt, who 
goi'erned fht Church during the time of Pope Innocent X , which was 
from ihe yiar 1(044. to (1667), and d iramlation from the 
French of iht Jesuits’ Intriguis (1669) 

COMPTROLLER, the title of an oflicial whose business 
pnmarily was to examine and take charge of accounts, hence to 
direct or control, eg the Lnglish comptioller of the household, 
comptroller and auditor-general (head of the exchcejuer and audit 
department), eoinptrollcr-gcncral of patents, Ac , comptroller- 
general (head of the national dc bt office) On the other hand, 
the word is frequently spelt coniro’ller, as in controller of the 
navy, controller or head of the stationciy office The word is 
used in the same sense iil the United States, as comptroller ot 
the treasury, an oflieial who examines accounts anti signs 
drafts, and comptroller of the currency, who administers the 
law relating to the national banks 

COMPURGATION (from Lat compurgare, to purify com 
pletely), a mode of procedure formerly employed in ecclesiastical 
courts, and derived from the canon law {compurgatio canonica), 
by which a clerk who was accused of crime was required to make 
inswers on the oath of himself and a certain number of other 
clerks (compurgators) who would swear to his character or 
innocence Ihe term is more especially applied to a somewhat 
simil ir procedure, the old leutonic or Anglo-Saxon mode of trial 
by odth-taking or oath-hclpmg (see Jury) 

COMTE, AUGUSTE [ISIDORE AUGUSTE MARIE FRANCOIS 
XAVIER] (1798-1857), French Positive philosopher, was born 
on the 19th of January 1798 at Montpellier, where his father was 
i receiver-general of taxes for the district He was sent for 
his earliest instruction to the school of the town, and in 1814 
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was admitted to the flcole Poly technique H« youtli^as 
marked by a constant willingness to rebel ag.unst merely olfici il 
authority , to genuine excellence, whether moral or int^ectual, 
he was always ready to pay unbounded deference ITiat stren* 
UOU3 application which was one of his most remarkalile gifts in 
manhood showed itself m his youth, and his application was 
backed or mspired by supenor mteUigence and aptness After 
he had been two years at the iLcole Polvtechmque he look a 
foremost part in a mutinous demonstration against one of the 
masters , the school was broken up, and Comte like the other 
scholars was sent home lo the greit dissatisfaction of his 
parents, he resolved to return to Pans (i8i6), and to earn his 
living there by giving lessons m mathematics Benjamin 
Franklin was the youth s idol at this moment “ I seek to 
imitate the modem Socrates,” he wrote to a school fnend, “ notm 
talents, but in way of hving You know that at five-and-twenty 
he formed the design of becoming perfectly wise and that he 
fulfilled his design I have dared to undertake the same thing, 
though I am not yet twenty ” 1 hough Comte’s charactci and 
aims were as f ir removed as possible from Frauklm’s type, neither 
hrankhn nor any man that ever lived could surpass him in the 
heroic tenacity with which, in the face of a thousind obstacles, 
he pursued his own ideal of a vocation 

For a moment circmmstances led him to think of seeking a 
career in America, but a fnend who preceded him thither warned 
him of the purely practical spirit that pre\ ailed in the new 
country “If Lagrange were to come to the United States, he 
could only earn lus livelihood by turning land surveyor ’ So 
Comte remained m Pans, living as he best could on sometlung 
Jess than £8o a year, and hopmg, when he took the trouble to 
break his meditat’ons upon greater tlungs by hojies about himself, 
that he might by and by obtain an appointment as mathematical 
master in a si hool A fnend procured him a situation as tutor in 
the house of Casmiir P^ncr 1 he s il \ry w isgood, but the duties 
were too mistellancous, and what was still worse, there was an 
end of the delicious liberty of the garret After a short expenence 
of three weeks Comte returned to neediness and contentment 
He was not altogether without the young man s appetite for 
pleasure , yet when he was only nineteen we find him wondering, 
amid the gaieties of the carnival of 1817, how a gavotte or a 
nunuet could make people forget that thirty thousand human 
beings around them had barely a morsel to e<it 

Towards 18 18 Comte became assouated as friend and disciple 
with Sunt-Simon, who was destined to exercise a viry dicisnc 
influence upon the turn of his spccnilation In after years he so 
far forgot himself as to write of bamt-Simon as a dt praved quack, 
and to deplore his connexion with him as purely mischievous 
While the connexion lasted he thought very chfferently Saint- 
Simon is described as the most estiratible and lovable of men, 
and the most delightful in his relations , he is the ivortbicst of 
philosophers <1 ven at the very moment when tximte was con- 
gratulating himself on having thrown off the yoke, he honestly 
admits that Saint-Simon s inlluence has Iieen of powerful service 
m his philosophic educrition “ I certainly,” he writes to his most 
Ultimate friend, “ am under gre it personal obligations to Saint- 
Simon , that 13 to sav, hi helped in a powerful degree to launch 
me in the philosophical direction that I have now definitely 
marked out for myself, and that I shall follow without looking 
back for the rest of my life ” 1 \en if there were no such un- 
mistakable expressions as these, the most cursory glance into 
Saint-Simon’s writings is enough to reveal the thread of connexion 
between the ingenious visionary and the systematic tlunker 
Wq see the debt, and we also see that when it is stated at the 
highest possible, nothing has really been token either from 
Comte’s claims as a powerful original thinker, or from his im- 
measurable pre-eminence over Samt-Simon m intellectual grasp 
and vigoiii and coherence As high a degree of originality may 
be shown m transformation as in invention, as Moh^re and 
Shakespeare have proved in the region of dramatic ait In 
philosojihy the conditions are not different 11 faut prendre son 
bteti oil on le irouve 

It is no detriment to Comte’s fame that some of the ideas 
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which he recombined and incorporated in a great philosophic 
structure had tlieir origin m ideas that were produced almost 
at Tindom in the incessant fermentation of Samb- Simon’s brain 
Comte is m no true sense a follower of Saint-Simon, but it was 
undoubtedly Saint-Simon who launched him, to take ( omte s 
own word, by suggesting the two atai tmg-points of what grew 
into the Comtist svstem — first, tliat political phenomena are as 
capable of being grouped under law s as other phenomena , and 
secemd, that the true destination of philosophy must be social, and 
the true object of the thinker must be the reorg uiization of the 
moral, religious and political systems We can reidiiy see what 
an impulse these far-reaching conceptions would giv e to ( omte s 
meditations There were conceptions of less importance than 
these, in which it is impossible not to feel that it was Saint-Simon s 
wrong or imperfeit idea that put his young admirer on the 
track to a right and perfected idea The subject is not worthy 
of further discussion 1 hat Comte would hav c performed some 
great intellectual achievement, if Saint-Simon hid never been 
born, IS certain It is hardly less certain that the great achieve- 
ment which he did actuall) perform was originally set m motion 
by S unt-Simon’s conversation, though it was afterwards directly 
filiated with the fertile speculations of A R j Turgot ind 
Condorcet Comte thought almost as meanly oi l^lato as he did 
of Saint-Simon, and he considered AnstotJe the prmie of all 
true thinkers , yet their vital difference about Ideas did not 
prevent Aristotle from calling Plato master 
After SIX years the differences between the old and the young 
philoi-ophcr grew too marked for fnendship Comte began to 
fret under Saint-Simon’s pretensions to be his director Saint- 
Simon, on the other hand, perhaps began lo feci uncomforUbly 
conscious of the superiority of his disciple 1 he occ ision of the 
breach between them (1824) was an attempt on Samt-Simon’s part 
to print a production of Comte’s as if it were in some sort connected 
with Samt-Simon s schemes of soaal reorganization Not only 
was the breach not repaired, but long afterwards Comte, as wc 
have said, with painful ungraciousness took to calling the 
encourager of his youth by very hard names 
In 1825 Comte married a Mdlle Caroline Massin His marriage 
w'as one of those of which “ magnanimity owes no account to 
prudence,” and it did not turn out prosperously 
Ihs family were strongly Catholic and royalist, and 
they were outraged by his refusal to have the marriage performed 
other than civilly They consented, however, to receive his 
wife, and the pair went on a visit to MontpeUier Madame 
Comte conceived a dislike to the circle she found there, and this 
was the too early beginning of disputes which lasted for the 
remainder of their union In the year of his marriage wt find 
Comte writing to the most intimate of his correspondents — “ I 
have nothing left but to concentrate my whole moral cxistmce 
m my mtelkctual work, a precious but inadequate compensation 
and so 1 must g’ve up, if not the most dazzling, still the sweetest 
pirt of my happiness ’ He tried to find pupils to board with 
him, but only one pupil came, and he was soon sent aw iv for 
1 ick of companions “ I would rather spend an e\ cmng,’ 
wrote the needy enthusiast, “ m solving a difficult question, tlian 
m runmng after some em|jty-headed and consequential milhon- 
aire in search of a pupil ” A little money was eami d bv an 
occasional article in Le Producteur, in which he began to expound 
the philosophic ideas that were now maturing in hi^ mind 
lie announced a course of lectures (1826), which it was hoped 
would bring money as well as fame, and which were to be the 
first dogmatic exposition of the PosiUv e Philosophy A fnend 
had said to him, “ You talk too frceK, your ideas are getting 
ibroad, and other people use them without giving you the 
credit , put your ownership on record ’ The lectures attrai tt d 
hearers so eminent as Humboldt the cosmologist, Poarsot the 
geometer and BlamviUe the physiologist 

Unliappily, after the third lecture of the course, Comte 
liad a severe attack of cerebral derangement, brought on liy 
intense and prolonged meditation, acting on a system that was 
already irritated b^ the chagrin of domestic d’seomfort. He did 
not recover his health for more than a yea’*, and as soon as 
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convalescence set in he was seized by so profound a melancholy at 
the disaster which had thus overtaken him, that he threw himself 
into the Seine Fortunately he was rescued, and the 
ntaess’ shock did not stay his return to mental soundness 
One incident of this painful episode is worth mention- 
ing Lamennais, then in the height of his Catholic exaltation, 
persuaded Comte’s mother to insist on her son being married 
w ith the religious ceremonv , and as the younger Madame Comte 
a,jparently did not resist, the rite was duly performed, in spite 
of the fact that Comte was at the time raving mad Philosophic 
assailants of Comtism have not always resisted the temptation 
to recall the circumstance that its founder was once out of his 
mind As has been justly said, if Newton once suffered a cerebral 
attack without forfeiting our veneration for the Prwctpta, 
Comte may have suffered in the same way, and still not have 
foi felted our respect for Positive Philosophy and Positive 
Polity 

In 1828 the lectures were renewed, and in 1830 was published 
the first volume of the Course oi Positive Philosophy The 
sketch and ground plan of this great undertaking had 
appeared in 1826 The sixth and last volume was 
published in 18 12 Ihe twelve years co\ering the 
publication of the first of Comte’s two elaborate works were 
years of indefatigable toil, and they were the onlv portion of 
his life m which he enjoyed a certain measure, and that a veiy 
modest miasuic, of material prospirity In 1833 he was ip- 
pointed examiner of the boys who in the vinous provincial 
schools aspired to enter the Lcole Polytechniquc at Pans This 
and two other ( ngagements as a teacher of mathematics secured 
him an income of some £400 a year He rntde M Guizot, then 
I ouis Philippe’s minister, the important proposal to establish 
a chair of general history of the sciences If there are four 
chairs, he argued, devoted to the history of philosophy, that is to 
siy, th( minute study of all sorts of dreams and aberrations 
through the iges, surely there ought to be at least one to explain 
the formation and progress of our real knowledge ? This wise 
suggestion, still unfulfilled, was at fiist welcomed, according to 
Comte’s own iccount by (lUizot’s philosophic instinct, and then 
repulsed by his “ metaphysic d rancoui ’ 

Meanwhile ( omte did his officnl woik conscuntiously, sorely 
is he gnidged the time which il took from the execution of the 
great object of his thoughts ‘ I hardly know if even to you, ’ 
he writes to his wife, “ I dare disclose the sweet and softened 
feeling that comes over me when I find a voung m n whose 
exiinmation is thoroughly satisfactor \ es, though vou ni iv 
smile, the emotion would ea.ily stir me to tears if I wcit not 
carefully on my guard ” Such sympathy with youthful hope, 
in union with industry and intelligence, shows that Comte s 
dry and austere manner veikd the fires of a generous social 
emotion It wis this which madt him add to his labours the 
burden of ddivciing eveiy year from 1831 to 1848 a course of 
gratuitous lectures on astronom\ for a popular audience The 
soci d feeling that inspired this disinterested act showed itself 
m other ways He suffered imprisonment rither than serve in 
the national guard , his position was that though he would not 
tike arms against the mw monarch v of JuK, ytt being a re- 
publican he would take no oith to defend it The only amuse- 
ment that Comte pcimitted himself was a visit to the opera 
In his youth he had been a playgoci, but he shortly came to the 
conclusion that tragedy is a stilted and bombastic art, and after 
a time comedy interested him no more than tragedy hor the 
opera he had a genuine pasaon, which he gratified as often as 
he could, until his means bee irne too narrow to afford even tbit 
single relaxation 

Of his manner and personal appearance we have the fedlowing 
iccount from one w^ho was his pupil — “ Daily as the doe k 
struck tight on the horologe of the I uxembourg, while the 
ringing hammer on the bell was yet audible, the door of my 
room opened, and there entered a man, short, rather stout, 
almost what one might call sleek, freshly shaven, without 
vestige of whisker or moustaehe He was invariably dressed 
m V suit of the most spotless black, is if going to a dinner party , 


his white neck-cloth was fresh from the laundress’s hands, and 
his hat shining like a racer’s coat He advanced to the arm-chair 
prepared for him in the centre of the writing-table, laid his hat 
on the left-hand corner, his snuff-box was deposited on the 
same side beside the quire of paper placed in readiness for his 
use, and dipping the pen twice into the mk-bottle, then bringing 
it to within an inch of his nose to make sure it was properly 
filled, he broke silence ‘ We have said that the chord AB,’ &c 
For three-quarters of an hour he continued his demonstration, 
making short notes as he went on, to guide the listener in repeat- 
ing the problem alone , then, taking up another cahier which 
lay beside him, he went over the written repetition of the former 
lesson He explained, coriected or commented till the clock 
struck nine , then, with the little finger of the right hand brushing 
from his coat and waistcoat the shower of superfluous snuff 
which had fallen on them, he pocketed his snuff-box, and resum- 
ing his hat, he as silently as when he came in made his exit by 
the door which I rushed to open for him ” 

In 1842, as we have said, the last volume of the Positive 
Philosophy was given to the public Instead of that content- 
ment which we like to picture is the reward of twelve compu- 
years of meritorious toil devoted to the erection of a ttonof 
high philosophic edifice, Comte found himself m the “Poatttve 
midst of a very sea of small troubles, of that uncom- 
pensated kind that harass without elevating, and ^ 
waste a man’s spirit without softening or enlarging it hirst, 
the jar of temperament between Comte and his wife had become 
so unbearable that they separated (1842) We know too little 
of the facts to allot blame to either of them In spite of one or 
two disadvantageous futs in her career, Madame Comte seems 
to have unifonnlv comported herself towards her husband with 
in honouralile solicitude for his well-being Comte made her 
in annual allowance, and for some yevrs after the separation 
they corresponded on friendlv terms Next in the list of the 
V exations was a 1 iwsuit with his publisher The publisher had 
inserted in the sixth volume a protest against a certiin footnote, 
m which Comte had used some hard woids about Arago Comte 
threw himself into the suit with an energy worthy of Voltaire 
and won it Third, and worst of all, he had prefixed a prtfai e to 
the sixth volume, in whu h he went out of his way to rouse the 
enmitv of the men on whom depended his annual re-election 
to the post of examiner for the Polytechnic school The lesult 
was that he lost the appointment, and with it one-half of his very 
modest income This w is the occasion of an episode, which is of 
more than men ly' pirsonil interest 

Before 1842 Comte had been in correspondence with J S Mill 
who had been greatly impressed b\ Comte’s philosophic idt is. Mill 
idmits that his own Syv^/cw o/Lo^/cowesmanv valuable ^ ^ 
thoughts to Comte, and that m the portion of that 
work which treats of the logK of the moril sciences, a radicil 
improvement in the conceptions of logu d method was derived 
fiom the Positive Philosophy Their correspondence, which was 
full and copious, turned principally upon the two great questions 
of the equality between men and women, and of the expediency 
and constitution of a sacerdotal or spiritual order When Comte 
found himself straitened, he confided the entire circumstances 
to Mill As might be supposed by those who know the affec- 
tionate anxiety with which Mill regarded the welfare of any one 
whom he believed to be doing good work in the world, he at once 
took pains to have Comte’s loss of income made up to him, until 
Comte should have had time to repair that loss by his own en- 
deavour Mill persuaded Grote, Molcsworth, and Raikes Currie 
to advance the sum of ;|r24o At the end of the yeai (1843) 
Comte had taken no steps to enable himself to dispense with the 
aid of the three Englishmen Mill applied to them again, but 
with the exception of (irote, who sent a small sum, they gav^e 
Comte to undtrsCind that they expected him to earn his own 
living Mill had suggested to Comte that he should write 
articles for the Pnglish periodicals, and expressed his own 
willingness to translate any such articles from the I'rench 
( omte at first fell m with the jilan, but he speedily surprised and 
disconcerted Mill by boldlv'^ taking up the position of “ high moral 
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magistrate,” and accusing the three defaulting contributors of 
a scandalous falling away from righteousness and a high mind 
Mill was chilled by these pretensions , and the correspondence 
came to an end There is something to be said for both sides 
Comte, regarding himself as the promoter of a great scheme 
for the benefit of humanity, might reasonably look for the support 
of his friends in the fulfilment of his designs But Mill and the 
others were fully justified in not aiding the propagation of a 
doctrine in which they might not wholly concur Comte’s sub- 
sequent attitude of censorious condemnation put him entirely 
in the wrong 

hrom 1845 to 1848 Comte lived as best he could, as well as 
made his wife her allowance, on an income of £200 a year His 
little account books of income and outlay, with every item 
entered down to a few hours before his death, are accurate and 
neat enough to have satisfied an ancient Roman householder 
In 1848, through no fault of his own, his salary was reduced to 
£80 Littr6 and others, with Comte’s approval, published an 
appeal for subscriptions, and on the money thus contributed 
tomte subsisted for the remaining nine years of his life By 
1S52 the subsidy produced as much as £200 a year It is worth 
noticing that Mill was one of the subscribers, and that Littre 
continued his assistance after he had been driven from Comte’s 
society by his high pontifical airs We are sorry not to be able 
to record any similar trait of magnanimity on Comte’s part 
Ills charact( r, admirable as it is for firmness, for intensity, for 
inexorable will, for iron devotion to what he thought the service 
of mankind, yet offers few of those softening qualities that make 
us love good men and pity bad ones 

It IS best to think of him only as the intellectual worker, 
pursuing m uncomforted obscurity the laborious and absorbing 
task to which he had given up his whole life His 
method' ^’'^gularly conscitntious fashion of elaborating his 
ideas made the mental strain more intense than even 
so exhausting a work as the abstract exposition of the principles 
of positive science need have been He did not wiite down a 
wo“d until he had first composed the whole matter in his mind 
When he had thoroughly meditated every sentence, he sat down 
to write, and then, such was the grip of his memory, the exact 
order of his thoughts came back to liim as if without an effort, 
and he wrote down piccisely whit he hid intended to vviite, 
without the aid of a note or a memorandum, and without check 
or pause i'or example, he began and completed m about 'ix 
weeks a chapter in the Positive Philosophy (vol v ch 55) 
which would fill forty pages of this Fncyclopaedia When we 
rellect that the chapter is not narrative, but an abstract exposi- 
tion of the guiding principles of the movements of several cen- 
turies, with many threads of complex thought running along 
side by side all through the speculation, then the circumstances 
under which It was reduced to literary form ire re illy istonishing 
Jt IS hirdly possible, however, to share the admiiation expressed 
by some of Comte’s disciples for his style We are not so 
unreasonable as to blame him for failing to make his pages 
picturesque or thrilling , we do not want sunsets and stars and 
rests and ecstasy , but tlure is a certain standard for the most 
.erious and abstrvet subjects When compared with such 
philosophic writing as Hume’s, Diderot’s, Berkeley’s, then 
( omte s manner is heavy, laboured, monotonous, wnhout relief 
md without light 1 here is now and then an energetic phr.ise, 
but as a whole the vocabulary is jejune, the sentences are 
overloaded , the pitch is fiat A scrupulous insistence on making 
his meaning clear led to an iteration of certain adjectives and 
a Iv erbs, which at length deadened the effect bey ond the endurance 
of all but the most resolute students Only the interest of the 
matter prevents one from thinking of Rivarol’s ill-natured 
remark upon Condorcct, that he wrote with opium on a page of 
lead The general effect is impressive, not by any virtues of 
style, for we do not disecrn one, but by reason of the magnitude 
and importance of the undei taking, and the visible conscien- 
tiousness and the grasp with which it is executed It is by sheer 
strength of thought, by the yigoroua perspicacity with whitli 
he strikes the lines of cleavage of his subject, that he makes his 
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way into the mind of the reader , in the presence of gifts of this 
power we need not quarrel with an ungainly style 

Comte pursued one practice which ought to he mentioned m 
connexion with his personal history, the practice of what he 
styled hygiine cMbrale After he had acquired what 
he considered to be a sufficient stock of material, and ce^^bnie 
this hapfiened liefore he had completed the Positive 
Philosophy, he abstained from reading newspapers, reviews, 
scientific transactions and everything else, except two or three 
poets (notably Dmte) and the Imitatio Chnsti It is true that 
his friends kept him informed of what was going on m the 
scientific world Still this partial divorce of himself from the 
record of the social and scientific activity of his time, though 
It may save a thinker from the deplorable evils of dispersion, 
moral and intellectual, accounts in no smill measure for the 
exaggerated egoism, and the absence of all feeling for reality, 
which marked Comte’s later days 

In 1845 Comte made the acquaintance of Madame ( lotilde 
de Vaux, a lady whose husband had been sent to the galleys 
for life Very little is known about her qualities 
She wrote a little piece which Comte rated so pre- 
posterously as to talk about George Sand m the same 
sentence , it is m truth a flimsy performance, though it contains 
one or two gracious thoughts There is true beauty in the 
saying — “ It is nmvorthy of a noble nature to diffuse ,1s pain ” 
Madame de Vaux’s letters speak well for her good sense and 
good feeling, and it would have been better for Comtes later 
work if she had survived to exert a wholesome restraint on 
his exaltation Iheir fnendship had only lasted a year whin 
she died (1846), but the period was long enough to give her 
memory a supremi ascendancy in Comte’s mind Condillac 
Joubert, Mill and other eminent men have shown what tie 
intellectual ascendancy of a woman can be Comti was as 
inconsolable after Madame de Vaux s death as D’Alernliert 
after the death of Madcmobelle L’l spinasse h very W edntsday 
afternoon he made a reverential pilgrimage to her tomb, and 
three times everv day he invoked her memory in words of 
passionate expansion His disciples believe that in time the 
world will reverence Comte’s sentiment about C lotilde de Vaux 
as It reveres Dante’s adoration of Beatrice— a parallel that 
Comte himself was the first to hit upon Yet we cannot help 
feeling that it is a grotesque and unseemly anachronism to 
apply m grave prose, addressed to the whole world, those 
terms of saint and angol which are touching and in their place 
amid the trouble and passion of the greet mystic poet What- 
ever other gifts Comte may hav e had — and he had many of the 
rarest kind, — poetic imagination w vs not among them, any more 
than poetic or emotional expression was among them His w is 
one of those natures whose facultv of deep feeling is unhappily 
doomed to be inarticulate, and to pass away without the magic 
power of transmitting itself 

Comte lost no time, after the completion of his Course of 
Positive Philosophy, in proceeding with the System of Positive 
Polity, for which the earlier work was designed to 
be a foundation I he first volume was published m polity^ 
and the fourth and last in 18^4 In 1848, when 
the political air was charged with stimulating elements he 
founded the Positive Society, with the expect ition that it 
might grow into a reunion as powerful over the new revolution 
as the Jacobin Club had been m the revolution of 17S9 The 
hope was not fulfilled, but i nitam number of philosophic 
disciples gathered round Comte, and eventually formed them- 
selves, under the guid ince of the luw idi is of the latter half 
of his life, into a kind of i him h, for whose use was dr iwn up the 
Positivi^, CaUndar m wdiich the mines of those who had 

advanced civihzition replaced the titles of the s.unts (mten- 
berg and Shakespeare were among the patrons of the thirteen 
months in this calendar In the years 18 |q, i8so and 1851 
Comte gave three courses of lectures at the Palais Roval They 
were gratuitous and popular, and m them he boldly advanced 
the whole of his doctrine, as well as the direct and immediate 
pretensions of himself and his s\stcin The third course ended 
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m the following uncompromising terms — “ In the name of the 
Past and of the Future, the servants of Humanity — both its 
philosophical and its practical servants — come forward to claim 
as their due the general direction of this world Their object 
IS to constitute at length a real Providence in all departments, — 
moral, intellectual and material Consequently they exclude 
once for all from political supremacy all the different serv'ants 
of God — Catholic, Protestant or Deist — as being at once behind- 
hand and a cause of disturbance ” A few weeks after this 
invntition, a very different person stepped forward to constitute 
himself a real Providence 

In 1852 Comte published the Cnlechtsm of Postlwtstn In the 
preface to it he took occasion to express his approval of Louis 
Napoleon’s coup delat of the 2nd of December, — “a fortunate 
crisis which his set aside the pailiamentary system and insti- 
tuted a dictatorial republic ” Whatever we may think of the 
politic il sagcuity of such a judgment, it is due to Comte to say 
that he did not expect to see his dictatorial republic transformed 
into a dynastic empne, and, next, that he did expect from th( 
Man of December freedom of the press and of public meeting 
His 1 iter hero was the emperor Nicholas, “ the only statesman in 
Christendom,” — is unlucky a judgment as that which placed 
Dr Franc la m the Comtist Calendar 

In 1857 he was attacked by cancer, and died peaceably on 
the 5th of Septcmixjr of that yeer The anniversary is celebrated 
Death ctremonial gatherings of his French md English 

followers, who then commemorate the name and 
the services of the founder of their religion By his will he 

appointed thirteen executors who were to preservo his rooms 
at 10 rue Monsieur le-Prmee as the headquarters of the new 
religion of Humanity 

In proceeding to give an outline of Comte’s system, we 
shall consider the Positive Polity as the more or less legitimate 
Comte'B sequel of the Poutive Philosophy, notwithstanding 
phUo- the deep gulf which so eminent a critic as J b Mill 

aopbic msisted ujmn fixing between the earlier and the later 

lHateac ^ think there is, the greatest 

^ difference in their value, and the temper is not the 
same, nor the method But the twm are quite capable of being 
regarded, and for the purposes of an account of ( omte’s cateei 
ought to be regarded, as an integral whole His letters when he 
was a young man of one-and-twenty, and before he had published 
a word, show how strongly present the social motive was in his 
mind, and in what little account he should hold his scientific 
works, if he did not perpetually think of their utility for the 
speaes “I feel,” he wrote, “that such scientific reputation 
as I might acquiie would give more value, more weight, more 
useful influence to my political sermons ” In 1822 he published 
a Plan of the Siientific Works necessary to reorganize Society 
In this he points out that modern society is passing 
wriDag through a great crisis, due to the conflii t of two oppos- 
ing movements, — the first, a disorganizing movement 
owmg to the break-up of old institutions and beliefs , the second, 
a movement towards i definite social shite, in which all means 
of human prosperity will receiv'e their most complete develop- 
ment and most direct application How is this crisis to be dealt 
with ? What are the undertakings necessary in order to pass 
successfully through it towards an organic state ? The answer 
to this IS that there are two senes of works The first is theoretic 

or spiritual, aiming at the development of a new principle of 
co-ordmatmg social relations, and the formation of the system 
of general ideas which are destined to guide soc lety The second 
work IS practical or temporal , it settles the distribution of 
power, and the institutions that are most conformable to the 
spirit of the system which has previously been thought out m 
the course of the theoretic work As the practical work depends 
on the conclusions of the theoretical, the latter must obviously 
come first m order of execution 

In 1826 this was pushed farther in a most remarkable piece 
called Considerations on the Spiritual Power — the mam object 
of which is to demonstrate the necessity of instituting a spiritual 
power, d'stmct from the temporal power and independent of it 


In examining the conditions of a spiritual power proper for modern 
times, he indicates in so many terms the presence m his mind 
of a direct analogy between his proposed spiritual power and 
the functions of the Catholic clergy at tlie time of its greatest 
vigour ind most complete independence, — ^that is to say, from 
about the middle of the iith century until towards the end of 
the 13th He refers to de Maistrc’s memorable book, Du Pape, 
as the most profound, accurate and methodical account of tlic 
old sjnntual organization, and starts from that as tlie model to 
be adapted to the changed intellectual and social conditions 
of the modern time In the Positive Philosophy, again (vol v 
p 344), he distinctly says that Catholicism, reconstituted as a 
S3^tem on new intellectual foundations, would finally preside 
over the spiritual reorganization of modern society Much else 
could be quoted to the same effect If unity of career, then, 
means that Comte, from the beginning designed the institution 
of a spiritual power, and the system itic reorganization of life, 
It IS difficult to deny him whatever credit tint unity may be 
worth, and the credit is perhaps not particularly great Even 
the roadaptation of the Catholic system to a scientific doctrine 
was plainly m his mind thirty years Ixjfore the fincil execu- 
tion of the Positive Polity, though it is difficult to believ^e 
that he foresaw the religious mvsticism m which the task was 
to land him A great analysis was to precede a great synthesis, 
but it was tlie synthesis on which Comte s vnsion was centred 
from the first Let us first sketch the nature of the analysis 
Society is to be rcorginiztd on the base of knowledge What 
IS the sum and significance of knowledge ? That is the question 
which ( omte’s first master-work professes to answer 

Tlie Positive Philosophy opens with the statement of a certain 
law of which ( omte was the discoverer, and which has always 
lieen treated both by disciples and dissidents as the 
key to his system 1 lus is the Law of the Three States *** 

It IS as follows Each of our leading conceptions, states 
each branch of our knowledge, passes successively 
through three different phases , there are three different ways 
in which the human mind explains phenomena, each way 
following the other in order These three stages are the Iheo- 
logical, the Metaphysical and the Positive Knowledge, or a 
branch of knowledge, is in the Theological state, when it sup|)oses 
the phenomena under consideration to be due to immediate 
volition, either in the object or m some supernatural being In 
the Metaphysical state, for volition is substituted abstract forte 
residing m the object, yet existing independently of the object , 
the phenomena are v lewed is if apart from the bodies manifesting 
them , and the properties of each substance have attributed to 
them an existence distinct from that substance In the Positive 
state, inherent volition or external volition and inherent force 
or abstraction personified have both disappeared from men’s 
minds, and the explanation of a plienomenon means a reference 
Of it, by way of succession or resemblance, to some other 
phenomenon, — ^mcans the establishment of a relation between 
the given fact and some more general fat t In the Theological 
and Metaphysical state men seek a cause or an essence , in the 
Positive they are content with a law 1 o borrow an illustration 
from an able hnglish disciple of Comte — “ J ake the phenomenon 
of the sleep produced by opium Jhe Arabs are content to 
attribute it to the ‘ will of God ’ Moli^re’s medical otudent 
accounts for it by a soporific principle contained m the opium 
The modem physiologist knows that he cannot account for it 
at all He can simply observe, analyse and experiment upon 
the phenomena attending the action of the drug, and classify 
it with other agents analogous m character ” — {Dr Bridges 'f 
The first and greatest aim of the Positive Philosophy is to 
advance the study of society into the third of the three st^es, — 
to remove social phenomena from the sphere of theological and 
metaphysical conceptions, and to introduce among them the 
same scientific observation of their laws which has given us 
physics, chemistry, physiology Social physics will consist of 
the conditions and relations of the facts of society, and will have 
two departments, — one, statical, containing the laws of order , 
the other dynamical, containing the laws of progress While 
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men’s minds were m the theological state, political events, for 
example, were explained by the will of the gods, and political 
authonty based on divine light In the metaphysical state of 
mind, then, to retain our instance, political authority was based 
on the sovereignty of the people, and social facts were explained 
by the figment of a falling away from a state of nature \V hen 
the positive method has been finally extended to society, as it 
has li(cn to chemistry and physio’ogy, these social facts will lie 
resolved, as their ultimate analysis, into relations with on( 
another, and instead of seeking causes in the old sense of the 
word, men will only examine the conditions of social existence 
When that stage has bc'en reac hed, not merely the greater part, 
but the whole, of our knowledge will be impressed with one 
character, the cliaracter, namely, of positiv ity or seientihcalness , 
ahad all our conceptions in every part of knowledge will be 
thoroughly homogeneous The gams of such a change are 
enormous The new philosophical unity will now in its turn 
regenerate all the elements th<it went to its own formation 1 h< 
mind will pursue knowledge without the wisteful jar and friction 
of conflicting methods and mutually hostile eonc eptions , educa- 
tion will be regenerated , and society will reorganiye itself on the 
only possible solid base — a homogeneous philosophy 

Ihe Positive Philosophy his another object besides the 
demonstration of the nece-ssity and propriety of a sdcnce of 
society 1 his object is to show the sciences as branc hes 
f/oa^of^' ^ Single trunk, — is to give to science the ensemble 
aoieaces Of spirit or generality hitherto confined to philosophy, 
and to give to philosophy the rigour and solidity of 
science Comtes special object is a study of social physics, a 
science that before his advent was still to be formed , his second 
object IS a review of the methods and leading generalities of all 
the positive sciences already formed, so that we may know both 
what system of inquiry to follow in our new science, and also 
where the new science will stand in relation to other knowledge 

The first step in this direction is to arrange seientifie method 
and positive knowledge in oreler, and this brings us to another 
cardinal element in the Comtist system, the classification of the 
sciences In the front of the inquiry lies one mam div ision, th it, 
namely, between speculative and practical knowledge With 
the latter we have no eoneem Speculative or theoretic know- 
ledge is divided into abstract and concrete The former is 
concerned with tlie laws that regulate phenomena in all conceiv- 
able eases the latter is concTrned with the application of these 
laws Concrete science relates to objtx.ts or beings , abstract 
science to events 1 he former is particular or descriptive , the 
latter is general Thus, physiology is an abstract sc lem e , but 
/oology IS concrete Chemistry is abstract , mineralogy is 
concrete It is the method and knowledge of the abstract 
Sciences that the Positive Philosoph> has to reorganize in a great 
whole 

Comte s principle of classification is that the dependence and 
order of scientific study follows the dependence of the jjhenomen i 
'Ihus.as h IS lieen said, it represents Ixith the objective dependence 
of the phenomena and the subjective dependence of our means of 
knowing them The more particular and complex phenomena 
depend u|>on the simpler and more general Ihe latter ire the 
more eisy to study iherefore St lence will begin with those 
attributes of objects which are must general,and pass on gr‘*^du ally 
to other attributes that are combined m greater complexity 
Thus, too, each science rests on the truths of the sciences that 
precede it, while it culds to them the truths by whuh it is itself 
constituted Comte s st ries or hierarchy is arranged as follows — 

(1) MathematKS (that is, numlier, geometry, and inechinies), 

(2) Astronomy, (3) Physics, (4) Chemistry, (5) Biolog>, (6) 
Sociology Fach of the members of this senes is one degree more 
special than the member betore it, and depends upon the fm ts of 
all the members prec'eding it, and cannot be fully understood 
without them It follows that the crowning science of the 
hierarchy, dealing with the phenomena of human society, will 
remain longest under the influence of theological dogmas and ab- 
stract figments, and will be the 1 ist to pass into the positive stage 
You cannot discover the relations of the facts of hum in societv 


without reference to the conditions of animal life , you cannot 
understand the conditions of animal life without the laws of 
chemistry , and so with the rest 

This arrangement of the sciences, and the Law of the Three 
States, are together explanatory of the course of human thought 
and knowledge I hey are thus the double key of rAe 
Comte’s systematization of the philosopliy of all the tey 0/ 
sciences from mathematics to ph> siologv , and his positive 
inilysis of social evolution, which is the base 
sociology Lach science contributes its philosophy ^ 

Ihe co-ordmation of all these partial philosophies prodines 
the general Positive Philosophy “Thousands hid cultiv^ated 
science, and with splendid success , not one had conceivetl 
the philosophy whuh the sciences when organized would 
naturally evolve A few hid seen the necessity of extending the 
scicntilie method to all inquiries, but no one had seen how this 
was to be effected Ihe Positive Philosophy is novel as a 
philosophy, not as .1 collection of truths never before suspected 
Its novelty is the organization of existing elements Its very 
principle mijilies the absoqition of all that great thinkers had 
athieved, while ineorporatmg their results it extended their 
methods What tradition brought was the results , what 

Comte brought was the organuation ol tlu se results He always 
claimed U) lie the founder ol the Positive Philosophv dhit he 
had every right to such a title is demonstr ible to all who dis- 
tinguish Ixtween the positive seienees and the plulosu]>hy which 
co-ordinated the truths and methods of these sciences into a 
doctrine — 6 // Lcuhs 

Comte’s classification of the sciences has been subjected to a 
vigorous crituisin by Herbert Sjxncer Spencers two chief 
points are these — (i) He denies that the principle of crituism 
the development of the seienees is the jinniiple oioncomte's 
elecreasing generality, he asserts tint there are d^s^tassnica 
many examples of the advent of a science being 
(letermineel by increasing generality as by inereising speciality 
(2) He holds that any grouping of the seienees in i succession 
gives a radically wrong idea of their genesis and their inter- 
elependence , no true filiation exists , no science develops itself 
I'l Isolation , no one is independent, eitiier logically or histoneally 
Littre, by far the most eminent of the se'Untifie followers of 
t.omte, concedes a certain force to bpcncei s objections, and 
makes exrtain secondary modifications in the hiciarchy m 
consequence, while still cherishing his faith m the Comtist 
theory of the sciences J S Mill, while admitting the objections 
as guixl if ( omte’s arrangenu nt pretended to lx the only one 
possible, still holds the arrangement as tenable for the purpose 
with which It was devised G II Lewes asserts against Spencer 
that tiie arrangement in a senes is neeessarv on grounds similar 
to those which require that the various truths constituting a 
Science should be sy^stemaeii ally (O orelinated although in nature 
the phenomeiii are intermingled 

Ihe first three volumes ot the Posilwt Philosophy contain in 
exposition of the partial philosophic»s 01 the five sciencxs that 
precede sociology m the hierare hy I heir v alue has usually been 
placed very low liy the special followers of the sciences coneerneel , 
they siy that the knowledge is second-hind, is not coherent uid 
is too conhdently taken for hnal Ihe Comtist replies that the 
task IS philosophu, and is not to be judged by the minute 
accuracies of se lence In these three v olumes C omte took the 
sciences roughly as he found them His eminence as a man of 
Science must lie measured by his only ongmal work in that 
dcpirtment, — the construe lion, namelv, of the new science of 
seKiety This work is aeeoniphshed in the list tlurcc volumes of 
the Positive Philosophy, and the seeoiul end third volumes of the 
Positive Polity The Comtist m untuns that even if these five 
Volumes teigether fail m laying down eeirreetly and finally the 
lines of the new science, still they are the first solution of a great 
problem hitherto unattempteel “ Modern biology has got 
beyond Aristotle s conception , but in the construction of the 
biologic il science, not even the most unphilosophieal biolc^ist 
woulel fail to recognize the value of '\ristotle s attempt So for 
sociologv^ Subsequent sociologists may have eoneeivablv to 
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remodel the whole science, yet not the less will they recognize the 
merit of the first work which has facilitated their labours ” — 
Congreve 

We shall now briefly describe Comte’s principal conceptions m 
sociology, his position in respect to which is held by himself, and by 
Socio- others, to raise him to the level of Descartes or Leibnitz 
logical Of course the first step was to approach the phenomena 
coacap- of human character and social existence with the 
tioaa expectation of finding them as reducible to general 
laws as the other phenomena of the universe, and with the hope of 
exploring these laws b / the same instruments of observation and 
verification as had done such triumphant work in the case of the 
latter Comte separates the collective facts of society and history 
from the individual phenomena of biology , then he withdraws 
these collective facts from the region of external volition, and 
places them in the region of law 1 he facts of history must be 
exolained, not by providential interventions, but by referring 
them to conditions inherent in the successive stages of social 
existence This conception makes a science of society possible 
Method method ? It comprises, besides observa- 

tion and experiment (which is, m fact, only the observa- 
tion of abnormal social states), a certain peculiarity of verification 
We begin by deducing every well-known historical situation from 
the senes of its antecedents 1 hus we acquire a body of empirical 
generalizations as to social phenomena, and then we connect the 
generalizations with the positive theory of human nature A 
sociological demonstration lies in the establishment of an accord- 
ance between the conclusions of histoiical analysis and the 
prepar itory conceptions of biological theory As Mill puts it — 
“ If a sociological theory, collected from historical evidence, 
contradicts the established general laws of human nature , if (to 
use M Comte’s instances) it implies, in the mass of mankind, any 
very decided naturil bent, either in a good or in a bad direction , 
if it supposes that the reason, in average human beings, pre- 
dominates over the desires, or the disinterested desires over the 
pcisonal,— we may know that history has been misinterpreted, 
and that the theory is false On the other hand, if laws of social 
phenomena, empirically generalized from history, can, when once 
suggested, be affili ited to the known laws of human nature , if 
th( direction actually taken by the developments and changes of 
human society, can be seen to I'le such as the properties of man and 
of his dwelling-place made antecedently probable, the empirical 
generalizations are raised into positive laws, and sociology 
becomes a science ” The result of this method is an exhibition of 
the events of human experience in co-ordinattd series that 
manifest their own graduated connexion 

Next, as all investigation proceeds from that which is known 
best to that which is unknown or less well known, and as, in so^ lal 
states, it IS the collective phenomenon that is more easy of access 
to the observer than its parts, therefore we must consider and 
pursue all the elements of a given social state together and in 
( ommon The social organization must be viewed and explored 
as a whole Ihere is a nexus between each leading group of 
social phenomena and other leading groups , if there is a change 
m one of them, that change is accompanied by a corresponding 
modification of all the rest “ Not only must political institutions 
.ind social manners, on the one hand, and manners and ideas, on 
the other, be always mutually connected , but further, this 
( onsolidated whole must be always connected by its nature with 
the corresponding state of the integral development of humanity, 
considered m all its aspects of intellectual, moral and physical 
activitv ” —Comte 

Is there any one element which communicates the decisive 
impulse to all the rest,— any predominating agency in the course 
Decisive evolution ^ The answer is th it ill the other 

Import parts of social existence are issoi lated with, and 
aaceot drawn along by, the contemporary condition of 
inteiiec intellectual development The Reason is the superior 
*“eiopment preponderant element which settles the direction 
in which all the other ficulties shall expand “It is 
only through the more and more marked influence of the reason 
over the general conduct of man and of society, that the gradual 


march of our race has attained that regularity and persevering 
continuity which distinguish it so radically from the desultory and 
barren expansion of even the highest animal orders, which share, 
and with enhanced strength, the appetites, the passions, and even 
the primary sentiments of man ” The history of intellectual 
development, therefore, is the key to social evolution, and the key 
to the history of intellectual development is the Law of the 1 hree 
States 

Among other central thoughts in Comte’s explanation of 
history are these — The displacement of theological by positive 
conceptions has been accompanied by a gradual rise of an 
industrial regime out of the military regime, — the great 
permanent contribution of Catholicism was the separation which 
It set up between the temporal and the spiritual powers , — the 
progress of the race consists m the increasing preponderance of 
the distinctively human elements over the animal elements , — 
the absolute tendency of ordinary social theories will be replaced 
by an unfailing adherence to the relative point of view, and from 
this It follows that the social state, regarded as a whole, has been 
as perfect in each period as the co-existing condition of humanity 
and its environment would allow 

The el iboration of these ideas in relation to the history of the 
civilization of the most advanced portion of the human race 
occupies two of the volumes of the Positive Philosophy, and has 
been accepted by very diifercnt schools as a masterpiece of rich, 
luminous, and far-reaching suggestion Whatever additions it 
may receive, and whatever corrections it may require, this 
analysis of sotial evolution will continue to be regarded as one of 
the great achievements of human intellect 

The third volume of the Positive Polity treats of social 
dynamics, and takes us again over the ground of historic evolu- 
tion It abounds with remvrks of extraordinary 
fertility and comprehensiveness, but it is often dynamics 
arhitrarv , and its vk ws of the past arc str lined into /n the 
coherence with the statical views of the preceding 
volume As it was composed m rather less than six ° ^ 
months, and as the author honestly warns us that he has given 
all his attention to a more profound ( o-ordm ition, instead of 
working out the special explanations more fully, as he had 
promised, we need not be surpnsed if the result is disappointing 
to those who had mastered the corresponding portion of the 
Positive Philosophy Comte explains the difference between his 
two works In the first his “ chief object was to discover and 
demonstrate the laws of progress, and to exhibit in one unbroken 
sequence the collective destinies of mankind, till then invariably 
legarded as a sciies of events wholly beyond the reach of ex- 
planation, and almost depending on arbitrary will The present 
work, on the contrary, is addressed to those who arc already 
sufficiently convinced of the certain existence of social laws, and 
desire only to have them ’•cduied to a true and conclusive 
system ” 

The mam principles of the Comtiaa system are derived from 
the Positive Polity and from two other works, — the Positivist 
Catechism a Summary Exposition of the Universal 
Religion, tn Ttvelve Dialogues between a Woman and a 
Priest of Humanity, and, second, 2 he Subjective syitem 
Synthesis (1856), whu h is the first and only volume of a 
work upon mathematics announced at the end of the Positive 
Philosophy The system for which the Positive Philosophy is 
alleged to have been the scientific preparation contains a Polity 
and a Religion , a complete arrangement of life in all its aspects, 
giving a wider sphere to Intellect, h nergy and heeling than could 
be found in any of the previous organic types, — Greek, Roman or 
Cathohc-feudal Comte’s immense superiority over such prae- 
Revolutionary Utopians as the Abb6 Saint Pierre, no less than 
over the group of post-i evolutionary Utopians, is especially 
visible in this firm grasp of the cardinal trutli that the improve- 
ment of the social organism c m only be effected by a moral 
development, and never by any changes in mere politiad 
mechanism, or any violences in the way of an artificial redistri- 
bution of wealth A moral transformation must precede any 
real advance Ihe aim, both in public and private life, is to 
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secure to the utmost possible extent the victory of the social 
feeling over self-love, or Altruism over Egoism ^ This is the key 
to the regeneration of soci il existence, as it is the key to that 
unity of mdiviflual life which makes all oui energies converge 
freely and without wasteful friction towards a common end 
What are the instruments for securing the preponderance of 
Altruism ? Clearly they must work from the strongest element 
m human nature, and this element is Feeling or the Heart Under 
tlie Catholic system the supremacy of Feeling was abused, and the 
Intellect was made its slave Then followed a revolt of Intellect 
against Sentiment The business of the new system will be to 
bring back the Intellect into a condition, not of slavery, but of 
willing ministry to the Feelings The subordination never was, 
and never will be, effected except by means of a religion, and a 
religion, to be final, roust include a harmonious 
«*/on*o/ synthesis of all our conceptions of the external order of 
humanity th® umver c Ihe characteristic basis of a religion 
is the existence of a Power without us, so superior to 
ourselves as to command the complete submission of our whole 
life 1 his basis is to be found m the Positive stage, m Humanity, 
past, present and to come, conceived as the Great Being 

“A ciLcpcr study of the great umvers il order rcveils to us at 
length the ruling powt r within it of the true Great Being whose 
destiny it is to bring that order continually to perfection by con 
stantly conforming to its laws and which thus best represents to 
us th it systc m as i wholi This undeniable Providence, the oupremc 
dispenser of our destinies becomes m the natural course the common 
ccntie of our affections our thoughts and our actions Although 
tliH Great Being evidently exceeds the utmost strength of any even 
of my collective human force its neces'-ary constitution and its 
peeiiliir function endow it with the truest sjmpithy Umaids all its 
servants The least amongst us can and ought const intly to aspire 
to mamtam and even to improve this Being This natural object 
of all our activity, both public and pnvate determines the true 
gent ral character of the rest of our existence whether in feeling 
or in thought, which must be devoted to love and to know m order 
nglilly to serve our Prov idcnce by a wise use of all the means which 
It furnishes to us Reciprocally this continued service whilst 
strengthening our true uml> renders us at once both happier and 
bet lei 

The exaltation of Humanity into the throne occupied by the 
Supreme Being under monotheistic systems made all the rest 
of Comte’s construction easy enough Utility remains 
oa‘the^ tne test of every institution, impulse, aet , his fabric 
niJgion becomes substantially an arch of utilitarian proposi- 
tions, with an artificial (ire it Being inserted at the top 
to keep them in their place The Comtist system is utilitarianism 
crowned by a fantastic dec oration Translated into the plainest 
English, the position is as follows “ Society can only be re- 
generated by the greater subordination of politics to morals, 
by the moralization of capital, by the renovation of the family, 
by a higher conception of marriage anti so on Ihese ends can 
only be reached by a heartier development of the sympathetic 
instincts The sympathetic instincts can onl) be developed by 
the Religion of Humanity ” Looking at the problem in this 
way, even a monalist who does not expect theology to be the 
instrument of social revival, might still ask whether the sym- 
pathetic instincts will not necessarily be already developed to 
their highest point, before people will be persuaded to accept the 
religion, which is at the bottom hardly more than sympathy 
under a more imposing name However that may be, the whole 
battle — into which we shall not enter — as to the legitimatcness 
of Comtism as a religion turns upon this erection of Humanity 
into a Being The various hypotheses, dogmas, proposals, as to 
the family, to capital, &c , are merely propositions measurable 
by considerations of utility and a balance of expediencies 
Many of these proposals arc of the highest interest, and many of 
them are actually available , but there does not seem to be one 
of them of an available kind, which could not equally well be 
approached from other sides, and even incorporated m some 
radically antagonistic system Adoption, for example, as a 
practice for improving the happiness of families and the welfare 
of society, is capable of being weighed, and can m truth only be 
weighed, by utilitarian considerations, and has been commended 

* For Comte s place m the history of ethical theory see Ethics 
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by men to whom the Comtist religion is naught The singularity 
of Comte’s construction, and the test by which it must be tned, 
IS the transfer of the worship and discipline of Catholicism to 
a system in which “ the conception of God is superseded ” b> 
the abstract idea of Humanity, conceived as a kind of Personality 

And when all is said, the invention does not help us W e have 
still to settle what ts for the good of Humanity, and we can only 
do that m the old-fashioncd way i here is no guidance in the 
conception No effective unity can follow from it, because you 
can only find out the right and wrong of a given course by 
summing up the advantages and disadvantages, and striking 
a balance, and there is nothing in the Religion of Humanity to 
force two men to find the balance on the same side 1 he C omtists 
arc no better off than other utihtanans in judging polityq events, 
conduct 

The particulanties of the worship, its minute and truly 
ingenious re-adaptations of sacraments, prayers, reverent signs, 
down even to the invocation of a New Jnnity, need 
not detain us They are said, though it is not easy to J** 
believe, to have been elaborated by way of Utopia discipline 
If so, no Utopia has ever yet been presented m a style 
so little caEul ited to stir the imagination, to warm the feelings, 
to soothe the insurgency of the reason It is a mistake to present 
a great body of hypotheses — if Comte meant them for hypotheses 
— m the most dogmatic and peremptory form to w hich language 
can lend itself And there is no more extr lordinary thing m 
the history of opinion than the perversity with which Comte 
has succeeded m clothing a philosophic doctrine, so intrinsically 
conciliatory as his, j 1 a shape that excites so little sympathy 
and gives so much provocation An enemy defined Comtism 
as Catholicism ttmms Christianity, to which an able champion 
retorted by exiling it Catholicism ph<s Science Comte s L topia 
has pleased the followers of the Catholic, just as little as those of 
the scientific, spirit 

The elaborate and minute systematization of life, proper to the 
religion of Humanity, is to be directed by a priesthood The pnesta 
are to possess neither wealth nor material power , they 
are not to command, but to counsel , their authority is to 
rest on persuasion, not on force W hen religion has be- 
come positive and soeietv industri il, then the influence of the 
church upon the state becomes really free and independent w hich 
was not the case m the middle ages The pow er of the priesthood 
rests upon special knowledge of man and nature but to this 
mtellcetual eminence must also be added moral power and a 
certain greatness of character, without which force of intellect 
and completeness of attainment will not receiv^e the confidence 
they ought to inspire The functions of the priesthood are of this 
kind — To exctcise a systematu direction over education, to 
hold a consultativ'e influence over all tlu important acts of ai tual 
life, public and private , to arliitrate in cases of practical conflict , 
to preach sermons recalling those principles of gencrility and 
universal hannony which our spcciil activities dispose us to 
Ignore, to order the due classification of scxiety, to perform 
the various ceremonies appointed by the founder of the religion 
'Ihe authority of the priesthood is to rest wholly on voluntary 
adhesion, and there is to be nerfeit freedom of speech and 
discussion Hus provision hardly consis's with Comtes con- 
gratulations to the tsar Nicholis on the “ wise vigil ince ” with 
whieh he kept v atch ov cr the importation of W esteni books 

Fiom his earliest manhood Comte had been powerfully im- 
pressed by the necessity ol elevating the condition of women 
(See remarkable passage m his letters to M Valal, pp 
81-87) His friendship with Madame de Vaux had 
deepened the impression, and m the reconstructed society 
women are to play a higlilv important part Ihey are to be 
carefully excluded from public action, but they are to do many 
more important things than things political To fit them for 
their functions, they are to be raised abov e material cares, and 
they are to be thoroughly educated The family, which is so 
important an element of the Comtist scheme of things, exists 
to carry the influence of woman over man to the highest point 
of cultivation Through affection she purifies the activity of 
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man, “ Supenoi: m power of affection, more able to keep both 
the intellectual and tlie active powers in continual subordination 
to feeling, worpea are formed as the natural intermediaries 
betw een Humanity and man. The Great Being confides specially 
to them Its moral Providence, mamtainmg through them the 
direct and constant cultivation of universal s^ection, in the midst 
of all the distractions of thought or action, which are for ever 
withdrawing men from its influence Beside the uniform 
influence of every woman on every man, to atUch him to 
Humanity, such is the importance and the difficulty of this 
ministry ^at each of us should be placed under the special 
guidance of one of these angels, to answer for him, as it were, to 
the Great Being Ihis moral guardianship may assume three 
types, — the mother, the wife and the daughter , each having 
several modifications, as shown m the concluding volume 
logether they form the three simple modes of solidarity, or 
unity with contemporaries, — obedience, union and protection — 
as well as the three degrees of continuity iKtween ages, by 
uniting us with the past, the present and tlie future In accord- 
ance with my theory of the brain, each cenresponds with one of 
our three altruistic instincts — veneration, attachment and 
benevolence ” 

How the positive raetjiod of observation and verification 
of real facts has laivied us m this, and much else of the same 
Coaciu extremely hard to guess Senously to examine 

»ioa “ encyclopaedic system, that touches life, society 

aind knowledge at every pomt, is evidently beyond the 
compass of such an article as this There is in every chapter 
a whole group of speculative suggestions, each of which would 
need a long chapter to itself to elaborate or to discuss There is 
at least one biological speculation of astoundmg audacity, 
that could be examined in nothing less than a treatise. Perhaps 
we have said enough to show that after performing a great and 
real service to thought Comte almost sacrificed his claims to 
gratitude by the inv<mtion of a system that, as such, and in- 
dependently of detached su^estions, is markedly retrograde 
But the world will take what is available in Comte, while for- 
getting that in his work wluch is vs irrational m one way as 
Hc'gel is in. another 

Slo vlso the aiticlc Positivism 

BiaciOGRAPHY — rlforAs hdtitons. and Translations Cows de 
fhklasopkie positive (0 voLs iS30'i842 ^nd cd with preface 

by E Littn Pans 18^)4, 5th (d, 1893-1804 Eng tians Harriet 
Martinciu 2 vols London 1853 3 vols f ondon and New York 

1896) Thsenurs sw I esprit posittf (Pans 1844 Eng trans with 
cxplana^ioa h S Bccslcy 1905) Ordre et progrds {tb 1848) 
Discours sw Tansemble de positwtsms {184^ Eng trans J H Bndges 
Loodon 1852) Sy siding de politique posUive ou Traifd soctologie 
(4 vols Pins 1852-1854 cd, i8g8 Eng trans with analysis and 
explanatory summary by Bnilges F Harrison E S Beesley and 
Others, 1875-1879) Caiichisme positimste (Paos. 1853, 3rd ed , 
1890 Eng tidkus R Congravu Locul 1858 3rd ed i8oi) 
Appel oiux Conservaleurs (Paris 1855 and 1898) , ifynthdse subjective 
(1856 and 1878) r siai de plnlos mathlmatique (Pans 1878) P 
Hescours and H Gordon Jones h undamental Prtnetphs of Positwe 
Philos (trans rgos) with biog preface by E S Beosloy The Letters 
of Comte have beeft published follows -the letfeera to M Valat 
and J b Mill m La CrUtqug phtfosQphtque (1,877) correspondence 
with Mdc de Vnux (tb 1884) Correspondance iniditfi d 4ug Comte 
(1903 foil ) T ettrei inddites de J S Mill i\ Aug Comte publ avec let 
rdponses de Comte (1899) 

Criticism —j b Mill Auguste Comte and Positivism, J II 
Bridges reply to Mill I he U nity of Comte's Life and Doctrines (1866) 
H(j-bort Spencer s essay on the Genesis of Science and pamphlet on 
The Clasnficalton of the Sciences Huxley’s " Scientific Aspects of 
Positivism m hes J av ’sermons R Congreve Essays Political, 
Social and Religions (1874) J h»ske, Outlines of Cosmic Philosophy 
(1874) (. H Ltwes History of Philosophy vol u Edward Caird, 

The Social Philosophy and Religion of Comte (Glasgow 1885) , 
Hermann Gruher Aug Comte der BegrUnder des PostHvismns Setn 
Ltben und seme Lekre (Freiburg i88g) and Der Positivismus vone 
Tqde Augi Comtes bis auf unsere Tage gSsT-rSgr (Frcib i^gi) , 
L L6vy-Bruhl La Philosophic d A,ug Comte (Parvs 1,900) , H £) 
Hutton Comte s Theory of Man’s Future (1877), Comte the Man and 
the pounder (1891) Comte’s Life and Work (1802), E de Roberty 
Aug Comte etflJerhori Spencer (Pwis 1894), J Watson Comte Milt 
and Spencer An outitm Qf Phelos (1895 and i899i>„ Millet La 
SoieveraineRid Aug Comte (xga^) , I dc Montasc)Uicu Fezensac, 
le SysRme politique d' Aug Comte (1907), G Dumas Psychologic 
de deux Messies positivistes (igo^) (J Mo , X) 


COmUS (from xwyos, revel, op a compaay of revellers), in the 
later mythology of the Greeks, the god of festive mirth In 
classic mythology the personification does not exist , but Comus 
appears m the Etxoves, or Descriptions of Pictures, of Philostratus, 
a writer of the 3rd century a.d as a winged > outh slumbering m 
a standing attitude, his legs crossed, his countenance flushed with 
wine, his head — which is sunk upon bus breast — crowned with 
dewy flowers, his left hand feebly gmspmg a hunting spear, his 
right an inverted torch Ben Jonson introduces Comus, m his 
masque entitled Pleasure reconciled to Virtue {i6\g), as the portly 
jovial patron of good cheer, “ hirst father of sauce and dt viser of 
jelly” In t\it Comus, stve Phagestposta Cimmeria , Somnium 
(1608, and at Oxford, 1634), a moral allegory by a Dutch author, 
ILendnk van der Putten, or trycius Puteanus, the conception is 
more nearly akin to Milton’s, and Comus is a being whose 
enticements are more disguised and delicate than those of 
Jonson s deity But Milton’s Comus is a creation of his own 
His story is one 

Which never yet was heard m Lvle or song 

From old or modem bard m liall or bower 

Rom from the loves of Bacchus and Circe, be is “ much like bis 
fathv-r^ hut his mother more ” — a sorcerer, Ijke her, who gives to 
travellers a magic draught that changes their human face into 
the “ brutal form of some wild beast,” and, hiding from them 
their own foul disfigurement, makes them forget all the pure ties 
of Ufe, “ to roll with pleasure in a sensual sty ” 

COMYN, JOHN (d c 1300), Scottish baron, was a son of John 
Comyn (d 1-274), justiciar of Galloway who was a nephew of the 
constable of Scotland, Alexander Comyn, carl of Buchan (d 
1289), and of the powerful and wcilthy Walter Comvn, carl of 
Mentieth (d 1258) With his uncle the carl of Biu han, the elder 
Comyn took a prominent part in the affairs of Scotland during 
the Utter part of the 13th century, and he had interests and 
estates in England as well as in his native land He fought for 
Henry III at biorthampton and at Lewes, and vvis afterwards 
impnsoned for a short time in London The youngei C om\ n, who 
had inhfritod the lordship of Badenoch from his grtvl-uncle the 
eirl of Menticth, was afipomted one of the guardians of Scotland 
m 1286, and shared m the negotiations between Edward 1 and 
the Scots m 1289 and 1290 When Margaret, the Maul of 
Norway, died m 1290, Comyn was one of the claimants for the 
Scottish throne, but he dul not press his candidature, and like the 
other Comyns uiged the claim of John de Haliol After support- 
ing Baliol m his rising against I dward I , ( omyi> submitted to 
the English king m 1296 , he was sent to reside in England, but 
returned- to Scotlaml shortly before his death 

Corny n’s son, John Comyn (d 1306), cdled the “ red Comyn, ’ 
iS more famous Like his father he assisted lialiol m his rising 
against Edward I and he was for some time a hostage in 
England Having been made guardian of Scotland after the 
battle of Falkirk m 1298 he led the resistance to tho hnghsh 
king for about fiv e years, and then early m 1304 made an honour- 
able surrender Comyn is chiefly known for bis memorable 
quarrel with Robert the Bruce The origin of the dispute is 
uncertain Tloubtless the two regarded each other as rivals , 
Comyn may have refused to join in the insurrection planned by 
Bnice At all events the pair met at Dumfries m Jamiary 1 306 , 
during a heated altercatKin charges of treachery were made, anrl 
Comyn was stabbed to death either by Bruce or by his followers 

Another member of the Comyn family who took an active p irt 
m Scottish affairs during these troubled times is John Comyn, 
earl of Bnchan (d c 1313) This earl, a son of Earl Alexander, 
was constable of Scotland, and was first an ally and then an 
enemy of Robert the Bruce 

eONACRE (a cormption of corn-acre), m Ireland, a system of 
letting land, mostly m small patches, and usually for the growth 
of potatoes as a kmd of return insteid of wages It is now 
practically obsolete 

CQNANT, TH0MAS JEFFERSON (1802-1891), American 
Biblical scholar, was bom at Brandon, Vermont, on the 13th 
of December 1802 Graduatmg at Middlebury College m 1823, 
he became tutor in the ( olumbian University (now Cjeorge 
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Washington University) from 1825 to 1827, professor of Greek, 
Latin and German at Waterville College (now Colby College) 
from 1827 to 1833, professor of biblical literature and criticism m 
Hamilton (New York) Theological Institute from 1835 to 1851, 
and professor of Hebrew and of Kiblical exegesis in Rochester 
rheological Seminary from iSfjr to iH!;7 From 1857 to 1875 
he was employed by the American bible Union on tfit revision 
of the Ntw Testament (1871) He married in- 1830 Hannah 
0 ’T?rien Chaplin (1809-18615), who was herself the author of 
the harnest Man, a hiognphy of Adoniram Judson (1855), 
and’ of I he History of the hn^ltsh Bible (1859), besides being 
her husband's able assistant in his Hebrew studies He died m 
Brooklyn, New York, on the 30th of April 1891 Conant was 
the foremost Hebrew stholar of his time m America His 
treatise, The Meaning and Use of “ BafHizein ” Philologi colly 
and Historically Inveshgatid (i860), an “ appendix to the re\ised 
version of the Gcnpel by Matthew,” is i valuable summary of 
the evidence for Baptist doctrine He translated and edited 
Gesenius’s Hebrew Grammar (1839, 1877), and published 

revised versions with notes of Job (1856), Genesis (1868), Psalms 
(1871), Proverbs (1872), Isaiah 1 -xm 22 (1874), and Historical 
Books of the Old T estammt, Joshua to TI Kings (1884) 
COffATION (from I«it conan, to attempt, strive), a psjeho- 
logical term, originally chosen b) Sir ^VlllIam H innlton (lectures 
on Metaphysics, pp 127 foil ), used generally of an attitude of 
mind involving a tendemy to take action, eg when one dcxidcs 
to remove an object which is causing a painful sensation, or to 
try to interrupt an unpleasant tram of thought Ihis use of 
the word tends to lay emphasis on the mind as self-determined 
in relation to extern il objects Another less common use of the 
word IS to describe the pleas int or painful sensations which 
accompany mus^’iilar activity , the lonative phenomeni, thus 
regarded, are psychic changes brought about by external causes 
The chief difiiculty in connexion with Conition is that of 
distinguishing it from Feeling, a term of verv vague significance 
both m technical and m common usage Thus the German 
psychologist F Hrentano holds that no real distim tion can 
lie made He argues that the ment il process from sorrow or 
dissatisfaction, through hope for a change and courage to act, 
up- to the voluntary determination which issues in action, is 
a single homogeneous whole (Psychologic, pp 308-309) Ihe 
mere fact, however, that the series is continuous is no ground 
for not distinguishing its parts , if it were so, it would be im- 
possible to distinguish by sep-irate names the v irious colours 
m the solar spectrum, or indeed perception from conception 
A more m iteri i! objection, moreov er, is that, in point of fact, 
the feeling of |>leasure or pam roused by a given stimulus is 
specifically different from, and indeed may not be followed by, 
the cktermination to modify or remove it Pleasure and pain, 
t e hedonic sensation per se, sire essentially distinct from appctition 
and aversion the pleasures of hearing music or enjoying sun- 
shme are not in general ac eompanied bv any volitional actrvitv' 
It is true that painful sensations are generally accompanied by 
defin’te aversion or a tendency to take action, but the cases of 
positive pit isure are amply sufficient to support a distinction 
Therefore, though in ordinary language such phiases as ” feeling 
aversion ” are quite legitimate, accurate jisvehology compels 
us to confine ” feeling ” to states of consciousness m which no 
conative activity is present, le to the psychic phenomena of 
pleasure or pain considered in and bv themselv'ts The study 
of such phenomena is specifically described as Hedonics (Gr 
rj^ov’t), pleasure) or Algetlonics (Gr aA-y»/8we, pam) , the latter 
term was coined by H R Marshall (m Pain, Pleasure and 
4 esthetics, 1894), but has not been generally used 
The problem of conation is c lost )v related to that of Attention j 
(q V ), which indeed, regarded' as active consciousness, implies 
c»nation.(G 1 1 add, 1894, p 213) Thus, whenever 

the mmd deliberately focusses itself upon a particular object, 
there is implied a psychic effort (for the relation between Atten- 
tion and Conation, see G F Stout, Analytic Psychology book 1 
chap VI ) All conscious action, and in a less degree even 
unconscious or reflex action, implies attention , when the mind 


“ attends ’ to any given external objc-ct, the organ through the 
medium of which information regarding that object is convey ed 
to the mind is set m motion (See Psychology ) 

CONCA, SBBASTIANO (1679-1764), Italian painter of the 
Florentine school, was bom at Gaeta, and studied at Naples 
under hrancesto Solimena In 1706, along with his brother 
Giovanni, who acted as his ass’stant, he settled at Rome, where 
for several yeirs he worked m chalk only, to improve his drawing 
He was patronized Iw the ( ardinal Oltoboni, who introduced 
him to f lement XI , and a Jeremiah painted in the church of 
St John I ateran was rewarded by the pope with knighthood 
and by the cardinal with a diamond cross His fame grew 
quickly, and he received the patronige of most of the crowned 
heads of Lurope He painted till near the day of his death, and 
left behind him an immtnse number of pu tures, mostly of a 
brilliant and showy kind, which ire distributed among the 
churches of Italy Of these the Probatica, or Pool of biloam, 
in the hospital of Santa Maria della Scala, at Siena, is considered 
the finest 

CONCARNEAU, a fishing port of w'estern France in the depart- 
ment of Finist^re, 1 4 m by road S E of Quimper Pop (1906) 
7887 The town occupies a picturesque situ ition on an inlet 
opening into the Kiv of la Foret Ihe old portion stands on 
an island, and is surrounded by ramparts pa’-ts of which are 
lielieved to date from the 14th century It is an important centre 
of the sardine mackerel and lobster fisheries Sardine preserv- 
ing, boat-biukhng and the manufacture of sardine-boxes are 
carried on 

CONCEPCidN, i province of southern Chile, lying between 
the provinces of Maule and Nuble on the N and Bio-Bio on the 
S, and extending from the Pacific to the Argentine boundary 
Its outline is verv irregular the Itata riv'er forming its northern 
boundary and the Iho-Bio and one of its tnbuUnes a jnrt of 
its southern boundarv Area (estimitcd) 3252 sej m , pop 
(1895) 188,190 Cone'epcion is the most important province 
of southern Clide because of its advantageous commercial 
position, fertility and productiv'c indpstnes Its coast is indented 
by two large well-sheltered bavs, Talcahuano and Arvuco, the 
former having the ports of Talcahumo, Pence and FI Tom6, 
and the latter Corone! and Iota Its rvilwav communications 
are good, and the Bio-Bio, which crosses its S W comer, has 
100 m of nav'igable channel The province produces wheat 
and mftnufacture*s flour for export its wines are reputed the 
best in Chile, cattle are bred in large numbers, wool is produced, 
indi considerable timber is shippi d Ntar the coast are extensux 
deposits of coal, vvhiih is shippid from Lota and Comnel, the 
former being the site of the most piroductn’e coal-mine in kouth 
America The climate is mild and- the rainfall is abundint 
Targe coppei-smeiting and glass works have been established 
at I ota because of its coal resources The valley of the Itat-i is 
largelv devoted to vine cultivation, and the port of this district, 
LI Tome, is noted for its wine vaults and trade It also possesses 
a small woollen factory The principal towns arc on the coast 
and had in 7895 the following pqiulations Talcahuano, 10,431 , 
T Ota, 9797 (lui^ely' operatives in the mines and smelting works) , 
(oronel, 4^7'; and hi Tome, 3977 

CONCEPCION, a citv of southern Chile capital of a province 
and depviTlment of the same name, on the right bank of the 
Bio-Bio river, 7 m above its mouth, and 3sS m S S W of Santiago 
by rail Pop (1895) 39,837, (1902, estimated) 49351 It is 
the commercial centre of a rich agricultural region, but because 
of obstructions at the mouth of tlie Bio-Bio its trade pa,sses in 
great part through thi port of Talcahu ino, 8 m distant by rail 
Iht small port of Penco situated on the same bay and 10 m 
distant bv rail, also receives a jiart of the trade because of 
ofliciil restrictions at lakahuano (onccpcion is one of the 
southern termini of the ( hi lean central railway by which it is 
connected with Santiago to the N , with Valdivia and Puerto 
Montt to the 9 , and with the port of Talcahuano Another Ime 
extends southward through the Chilean coal-producing districts 
to Curanilhu^, crossing the Bio-Bio bv a steel viaduct 6000 ft 
long on 62 skeleton piers , and a short line of 10 m runs 
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northward to Penco 1 he Bio-Bio is navigable above the city for 
loo m and considerable traflSc comes through this channel The 
districts tributary to Concepci6n produce wheat, wine, wool, 
tattle, coal and timber, and among the industrial establishments 
of the city are flour mills, furniture and carnage factones, dis- 
tilleries and breweries The city is built on a level plain but 
little above the sea-level, and is laid out in regular squares with 
broad streets It is an episcopal see with a cathedral and several 
fine churches, and is the seat of a court of appeal I he city 
was founded by Pedro de Valdivia in 1550, and received the 
singular title of “ La Concepcion del Nuevo Lxtremo ” It was 
located on the bay of falcahuano where the town of Penco now 
stands, about 9 ni from its present site, but was destroyed by 
earthquakes in 1570, 1730 and 1751, and was then (1755) re- 
moved to the margin of the Bio-Bio In 1835 it was again laid 
m ruins, a graphic description of which is given by Charles 
Darwin m The Voyage of H M S Beagle The city was twice 
burned bv the Araucanians during their long struggle agamst 
the bpanish colonists 

CONCEPCidN, or Villa Concepcion, the principal town and 
a river port of northern Paraguay, on the Paraguay iiver, 138 m 
(2-^4 m by river) N of Asunci6n, and about 315 ft above sea- 
level Pop (189s, estimate) 10,000, largely Indians and mestizos 
It IS an important commercial centre, and a port of call for the 
river steamers trading with the Brazilian town of Corumba, 
Matto Grosso It is the principal point for the exportation of 
Pareguay tea, or “yerbi mat6 ” {Ilex paraguayensis) Ihe 
town has a street railway and teleplione service, a national 
college, a public school, a market, and some important com- 
mercial establishments The neighbouring country is sparsely 
settled and produces little except forest products Across the 
nver, m the Paraguayan Chaco, is an P nglish missionary station, 
whose territory extends inland among the Indians for many 
miles 

CONCEPT^ (I^t conceptus, a thought, from concipere^ to 
take together, combine in thought , Gcr BegnfJ), in philosophy, 
a term applied to a general idea derived from and considered 
apart from the particulars observed by the senses The mental 
process b} which this idea is obtained is called abstraction (^v) 
By the cornpaiison, for instance, of a numbei of boats, the mind 
abstracts a certain common quality or qualities in virtue of which 
the mind alhrms the general idea of ‘ boat” 1 hus the connota- 
tion of the term ” boat,” being the sum of those quahties in 
lespcct of which all boats are regarded as alike, whatever their 
individual peculiarities mav be, is described as a ” concept ’ 
Ihe psjehte process by which a concept is afhrmed is called 
“ Conception,” a term which is often loosely used in a concrete 
sense for ” Concept ” itself It is also used even more loosely 
as synonymous in the widest sense with “ idea,” ‘ notion ” 
Strictly, however, it is contrasted with “perception,” and 
implies the mental reconstruction and combination of sense- 
given data Thus when one carries one’s thoughts back to a 
scries of events, one constructs a psychic whole made up of parts 
which take definite shape and character by their mutual inter- 
relations This jirocess is called conceptual synthesis, the possi- 
bility of which IS i sine qua non for the exchange of inform ition 
bv speech and writing It should be noticed that this (veiy 
common) psychological interpretation of “ conception ” differs 
from the rnetaphysual or general philosophical definition given 
above, m so far as it includes mental presentations in which the 
universal is not specifically distinguished from the particulars 
borne psychologists prefer to restrict tlie term to the narrowei 
use which excludes all mental states in which particulars are 
cognized, even though the universal be present also 

In biology conception is the coalescence of the male and female 
generative elements, producing pregnancy 

* Ihe word “conceit ’ in its various senses (‘idea “plan” 

fancy “ imagination ’ and by modem extension an over- 
weening sense of one s owm value) is likewise denvtel ultimately 
from the Latin connpere It appeals to have bein formed directly 
from the English derivative “ conceive ’ on the analogy of “ deceit ’ 
from “ deceive Accoidmg to the Nlw Fnghsh Dictionary there is 
no intermediate form m Old Trench 
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CONCEPTUALISM (from “ Concept ”), in philosophy, a 
term applied by modern writers to a scholastic theory of the 
nature of universals, to distinguish it from the two extremes of 
Nominalism and Realism The scholastic philosophers took up 
the old Greek problem as to the nature of true reality — whether 
the general idea or the particular object is more truly real 
Between Realism which asserts that the genus is more real than 
the species, and that particulars have no reality, and Nominalism 
according to which genus and species are merely names {nomtna, 
flatus vocis), Conceptualism takes a mean position Ihe con- 
ceptualist holds that universals have a real existence, but onlv 
in the mind, as the concepts which unite the individual things 
eg there is in the mind a geneial notion or idea of boats, b) 
reference to which the mmd can decide whether a given object 
IS, or IS not, a boat On the one hand “ boat ” is something 
more than a mere sound with a purely arbitrary conventional 
significance , on the other it has, apart from particular things 
to which It applies, no reality , its reality is purely abstract or 
conceptual This theory wis enunciated by Abelard in opposi- 
tion to Roscellinus (nominalist) and William of Champeaux 
(realist) He held that it is onlj by becoming a predicate that 
the class-notion or general term acquires reality I bus similarity 
(conformitas) is observed to exist between a numlier of objeets 
in respect of a particular qu dit) or qualities Ihis quabt> 
becomes real as a mental concept when it is predicated of ill the 
objeets possessing it ( ‘ quod de pluiibus natum est praedicari ”) 
Hence Abelard s theory is alternatively known as Serrnonisni 
(sermo, “ predicate ’ ) Ills statement of this position oseillates 
markedly, inclining sometimes towaids the nominalist, some- 
times towards the realist statement, using the arguments of the 
one ig iinst the other Henee he is described by some as a 
realist, by others as a nominalist When he comes to explain 
that objective similarity in things which is represented bv the 
class-concept or general term, he adopts the theological B1 itonic 
view that the ideas which are the archetypes of the quahties 
exist in the mind of God Ihey are, therefore, ante rem, in re 
and post rem, or, as Avit enna stated it, unwersalia ante multi- 
plicitatem, in multi phcitate, post mulliplicitalem (Sec Lo&ie, 
Mfiaphvsics ) 

CONCERT (through the I'rench from Lat con-, with, and 
certare, to strive), a term meaning, in general, eo operation, 
agreement or union , the more specific usages being, in music, 
for a public performance by instrumentalists, v ocalisls or both 
combined, and in diplomacy, for an understanding or agreement 
for common action between two or more states, whither defined 
by treaty 01 not Ihe term “Conti it of buropc ” has been 
commonly applied, since the congrtss of Vienna (1814-1815), 
to the Europi an powers consulting or acting together in cjuestions 
of common interest (See Alliance and Europe History ) 

CONCERTINA, or Melodion (Fr concertina, (icr Zieh- 
harmunica or Bandoneon), a wind instrument of tbi seraphine 
family with free reeds, forming a link in the evolution of the 
harmonium from the mouth organ, intermediate links being the 
cheng and the accordion Ihe concertina consists of two 
hexagonal or rectangular keyboards eonneetid by a long ex- 
pansible bellows of many folds similar to that of the iccoidion 
The keyboards are furnished with rows of knobs, which, on being 
pressed down by the fingers, open valves admitting the air 
compressed by the bellows to the free reeds, which aie thus set 
in vibration These fiee reeds consist of nariow tongues of 
brass riveted by one end to the inside surface of the keyboard, 
and having their free ends slightly bent, some outwards, some 
inwards, the foimer actuated by suction when the bellows are 
expanded, the latter by compiession The pitch of the note 
depends upon the length and thickness of the reeds, reduction 
of the length tending to sharpen the pitch of the note, while 
reduction of the thickness lowers it T he bellows being unpro- 
vided with a valve can only draw in and emit the air through the 
reed valves In order to produce the sound, the concertina is 
held horizontally between the hands, the bellows being by turns 
compressed and expanded The English concertina, invented 
and patented by Sir Charles Wheatstone in 1829, the year of the 
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reputed invention of the accordion {q v ), is constructed with a 
double action, the same note being produced on compressing 
and expanding the bellows, whereas in the German concertma 
or iccordion two different notes are given out Concertinas 
are made in complete families — treble, tenor, bass and double 
bass, having a combined total range of nearly seven octaves 
1 he compass is as follows — 


frt Me concertina double action 



Tenor concertina single action 



Bass concertina single action 



Double bass concertina single action 



The timbre of the concertina is penetrating but soft, and 
capable of the most delicate gradations of tone I his quality 
IS due to a law of acoustics governing the vibration of free reeds 
by means of which fortes and pianos arc obtained by varying 
the pressure of the wind, as is also the case with the double reed 
or the single or beating 1 ced, while the pressure of the reed with 
the lips combined with greeter pressure of wind produces the 
harmonic overtones which are not given out by free reeds 
Tlee English concertina possesses one peculiarity which renders 
It unsuitable for playing with instruments tuned according to 
the law of equal temperament, such as the pianoforte, har- 
monium or melodion, t c it has enharmonic intervals between 
(i5 and and between Ds and Ei? Ihe German concertina 
IS not constructed according to this system , its compvss extends 
down to C or even I 3 -», but it is not provided with double ac tion 
It IS possible on the English concertina to play diatonic and 
chromatic passages or arpeggios in legato or staccato style with 
ripidity, shakes single and double m thirds , it is also possible 
to ])liv m parts is on the pianoforte or 01 gm and to pioducc 
very nchehords Concertos were written for concertina with 
orchestra by Moliejue and Rcgondi, a sonata with piano by 
Molicpie, while Isehaikowsky scored in his second orchestral 
suite for four accordions 

The Kola, constructed by the representatives of the original 
firm of Wheatstone, is a still more artistically developed con- 
certina, having among other improvements steel reeds instead 
of brass, which increase the purity and delicacy of the timbre 

Stp also VccoRUioN CiiiNo Harmonium Tki r Ri m 
ViiiRATOR (K S ) 

CONCERTO (I at concertus, from certare, to strive, also con- 
fused with concentus), in music, a term which appears as early 
as the beginning of the 17th century, at first as a title of 
no very dehnite meaning, but which early acquired a sense 
justified by Its etymology and became applied chiefly to com- 
positions in which unequal mstrumenttil or vocal forces are 
brought into opposition 

Although by Bach’s time the concerto as a polyphonic instru- 
mental form was thoroughly established, the term frequently 
appears in the autograph title-pages of his church cantatas, 
( ven when the cantata contains no instrumental prelude Indeed, 
so entirely does the actual concerto form, as Bach understands it, 
depend upon the opposition of masses of tone unequ.il in volume 
with a compensating inccjuahty in power of commanding atten- 
tion, that Bach is able to rewrite an instrumental movement 
as a chorus without the least meongruitv of style A splendid 
ex imple of this is the first chorus of a university festival cantata, 
Vereimgte Zwietracht dcr wechselnden Satien, the very title of 
which (“ united contest of turn-about strings ”) is a perfect 
definition of the earlier form of concerto fi^rosso, in which the 
chief mass of the orchestri was opposed, not to a mere solo 
instrument, but to a small group called the concertino, or else 


the whole work was for a large orchestial mass in which tutti 
passages alternate with passages m which the whole orchestra 
IS dispersed in ivery possible kind of grouping But the special 
significance of this particular chorus is that it is arranged from 
the second movement of the first Brandenburg concerto , and 
that while the orchestral material is unaltered except for trans- 
position of key, enlargement of force ind substitution of trumpets 
and drums for the original horns, the whole chorus part has loeen 
evolved from the solo part for a kit violin {violino piccolo) This 
admirably illustrates Bach’s grasp of the true idea of a concerto, 
namely, that whatever the relations may be between the forces 
in respect of volume of sound, the whole treatment of the form 
must depend upon the healthy relation of function between 
that force which commands more and that which commands 
less attention Ceteris paribus the individual, suitably placed, 
will command more attention than the crowd, whether in real 
life, drima or instrumental music And in music the human 
voice, with human words, will thrust anv orchestral force into 
the backgrouml, the moment it can make itself heard at all 
Hence it is not surprising that the earlier concerto forms should 
show the closest aflinity (not only m general aesthetic principle, 
but in many technical details) with the form ot the v ocal ana, 
as matured by Alessandro Scarlatti And the treatment of the 
orchestra is, mutatis mutandis, exactly the same in both The 
orchestra is entrusted with a highly pregnant and short summary 
of the main contents of the movement ind the solo, or the 
groups corresponding thereto, will either take up tins material 
or first introduce new themes to be combined with it and, in 
short, enter into relations with the orchestra very like those 
between the aetors and the chorus in (ireek drama If the 
ana before Mozart mav l>e regarded as a single large melody 
expanded by the device of the ntornello so as to give full ex- 
pression to the power of a singer against an instrumental accom- 
paniment, so the polyphonic concerto form m iv be rc girded as 
an expansion of the ana form to a scale worthy of the larger and 
purely instrumental forces emplovecl, ind so rendered eipible 
of absorbing large polv phonic and other tvpes of structure 
incompatible with the lyric idea of the iria The da capo form, 
by which the ana had attained its full dimensions through the 
addition of a second strain in foreign keys followed by the 
oiiginal strain da capo was absorbed by the polv phonic concerto 
on an enormous scale, both in first movements and finales (see 
Bach’s Klav ler concerto inE,\ lolin concerto inE first movement), 
while for slow movements the ground ba<;s (see Variations), 
diversified by changes of key (Klavier concerto m D minor), 
the more melodic types of binarv form, sometimes with the 
repeats ornamentally varied or inverted (Concerto for 3 klav icrs 
in D minor. Concerto for klavier, flute and violin in V minor), 
and in finales the rondo form (Vhohn concerto in F major, 
Klavuer concerto m F minor) and the binary form ( -;rd Branden- 
burg concerto) may be found 

When conceptions of musical form changed tnd the modem 
sonata stvle arose, the peculiar conditions of the concerto gaye 
rise to problems the difhculty of which onh the highest classical 
intellects could appreciate or solve The number and contrast 
of the themes neccst. iry to work out a first mo\ ement of a sonata 
are far too great to be contained within the single musical 
sentence of Bachs and Handel’s ritomcllo, even when it is as 
long as the thirtv birs of Bachs Itilian concerto (a work in 
which cverv essential of the polv phonic concerto is reproduced 
on the hirpsic-hord bv meins of the contrasts between its full 
register on the lower of its two kev boards and its solo stops on 
both) Bachs sons had taken shrewd steps in forming the 
new stvle, and Moziit as \ bov, modelled himself closely on 
johann Christian Buh, and by the time he was twenty was 
able to write concerto ntornellos that gave the orchestra admir- 
able opportunity for asserting its char ic ter and resource in the 
statement m charmin<;lv epigrimmatii stvle of some five or 
SIX sharply contrasted themes, afterwirds to be worked out with 
additions by the solo with the orchestra s co-operation and 
intervention As the scale of the works increases the pioblcm 
becomes very diflFicult, because the alternation between solo and 
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tutti easily produces a sectional type of structure incompatible 
with the h^h degree of organizatKm required m first movements , 
yet frequent alternation is evidently necessary, as the orchestral 
solo 13 audible only above a very subdued orchestral accompani- 
ment, and It would be highly inartistic to use the orchestra for no 
other purpose. Hence m the classical concerto the ritomeUo 
is never abandoned, m spite of the enormous dimensions to 
which the sonata style expanded it And though from the 
time of Mendelssohn onwards, most composers have seemed to 
regard it as a conventional impediment easily abandoned, it 
may be doubted whether any modern concerto, except the four 
magnificent examples of Brahms, and Dr Joachim’s Hungarian 
concerto, possesses first movements in which the orchestra 
seems to enjoy breathing space And certainly m the classical 
ccmcerto the entry of the solo instrument, after the long opening 
tutti, IS always dramatic m direct proportion to its delay The 
great dangei m handling so long an orchestral prelude is that 
the work may for some minutes be mdistmguishable from a 
symphony and thus the entry of the solo may be unexpected 
without being inevitable Ihis is especially the case if the 
composer has treated his opening tutti like the exposition of a 
sonata movement, and made a deliberate transition from his 
first group of themes to a second group m a complementary key, 
even if the transition is only temporary, as in Beethoven’s C 
mmor concerto Mozart keeps his whole tutti m the tonic, 
relieved only by his mastery of sudden subsidiary modulation , 
and so perfect is his marshalling of his resources that m his 
hands a tutti a hundred bars long passes by with the effect of a 
splendid pageant, of which the meaning is evidently about to be 
revealed by the solo After the C minor concerto, Beethoven 
grasped the true function of the opening tutti and enlarged it 
to his new purposes With an interesting experiment of Mozart’s 
Ixjfore him, he, in his G major concerto, s v allowed the solo 
player to state the opening theme, making the orchestra enter 
piamsstmo in a fore^n key, a wonderful incident which has led 
to the absurd statement that he “ abolished the opemng tutti, ’ 
and that Mendelssohn m so doing has “ followed his example ’ 
In this concerto he also gave considerable variety of fcev to the 
opening tutti by the use of an important theme which executes 
a considerable series of modulations, an entirely different thing 
from a deliberate modulation from material m one key to maten il 
m another His fifth and last pianoforte concerto, m E flat, 
commonly called the “ Fmperor,” begins with a rhapsodical 
introduction of extreme brilliance for the solo player, followed 
by a tutti of unusual length which is confined to the tome major 
and minor with a strictness explamed by the gorgeous modula- 
tions with which the solo subsequently treats the second subject 
In this concirto Beethoven also dispenses with the only reallv | 
convention il feature of the form, namclv, the cadenza, a custom 
elaborated! from the operatir ana, in which the singer was allowed | 
to extemporize a flourish on a pause near the end. A similar 
pause was made in the final ritornello of a concerto, and the 
soloist was supposed to extemporize wliat should be equivalent 
to a symphonic coda , with results which could not but be deplor- 
able unless the player (or cadenza writer) were either the com- 
poser himself, or capable of entenng into his intentions, hke 
Joachim, who has written the finest extant cadenzas of classical 
violin concertos 

Brahms’s first concerto in D minor, Op 1 5, was the result of 
an immense amount of work, and, though on a mass of material 
originally intended for a symphony, was nevertheless so perfectly 
assimilated into the true concerto form that m his next essay, 
the \ lohn. concerto, Op 77, he had no more to learn, and was free 
to make true innovations He succeeds m presenting the con- 
trasts even of remote ke>s so immediatdy that they are service- 
able in the openmg tutti and give the form a wider range m 
definitely functional key than any other instrumental music 
Fhus m the opening tutti of the I> minor concerto the second 
subject IS announced in B flat mmor In the B flat pianoforte 
concerto, Op 85, it appears m D mmor, and in the double 
concerto, Op 102, for violm and violoncello m A minor it appears 
m F major In none of these cases is it m the key in which the 


solo develops it, and it is reached with a directness sharply 
contrasted with the symphonic deliberation with which it is 
approached in the solo In the violin concerto, Op 77, Brahms 
develops a counterplot in the opposition between sok) and 
orchestra, inasmuch as after the solo has worked out its second 
subject the orchestra bursts m, not with the opening ritornello, 
but with Its own version of the material with which the solo 
originally entered In other words we have now not only the 
development by the solo of material stated by the orchestra 
but also a counter-development by the orchestra of material 
stated by the solo This concerto is, on the other hand, remark- 
able as being the last m which a blank space is left for a cadenza, 
Brahms having m his friend Joaclum a kindred spirit worthy 
of such trust In the pianoforte concerto in B flat, and in the 
double concerto,^ Op 102, the idea of an introductory statement 
m which the solo takes part before the opening tutti is earned 
out on a large scale, and in the double concerto both first and 
second subjects are thus suggested It is unnecessary to speak 
of the other movements of concerto form, as the sectional 
structure that so easily results from the opposition between solo 
and orchestra is not of great disadvantage to slow movements 
and finales, which accordingly do not show important differences 
from the ordinary types of symphonic and chamber music 
The scherzo, on the other hand, is normally of too small a range 
of contrast for successful adaptation to concerto form, and the 
solitary great example of its use is the second movement of 
Brahms’s B flat pianoforte concerto 
Nothu^ IS more easy to handle with inartistic or pseudo- 
classic effeitiveness than the opposition between a brilliant 
solo player and an orchestra , and, as the mcvitable tendency 
of even the most artistic concerto has been to exhaust the 
resources of the solo instrument in the mcreased difficulty of 
making a proper contrast between solo and orchestra, so the 
technical difficulty of concertos has steadily increased until even 
m classical tunes it was so great that the orthodox definition 
of a concerto is that it is “ an instrumental composition designed 
to show the skill of an executant, and one which is almost 
invariably accompanied b> orchestra” Ihis idea is in flit 
violation of the whole history and aesthetics of the form, which 
can never he understood bv means of a study of averages In 
art the average is always false, and the individual organization 
of the greatest classical works is the only sound basis for general 
Lzations, histone or aesthetic (D 1 1 ) 

CONCH (Lat comha, Gr Koyxv)j shell, particularly one of 
a mollusc , hence the term “ conchologv,” the science which 
deals with such shells, more used formerly when molluscs were 
studied and classified according to the shell formation , the word 
IS chiefly now used for the collection of shells (see Moilusca, 
and such articles as Gasiropoda, Malacostraca, &c ) Tairgc 
spiral combs ha\e been from early times used as a form of 
tnimpet, emitting a very loud sound dhey are used m the 
West Indies and the South Sea Islands The 1 ntons of ancient 
mythology are represented as blowing such ” wreathed horns ’ 
In anatomy, the term concha or “ conch ” is used of the externa' 
ear, or of the hollowed central part leading to the meatus , and, 
m architecture, it is sometimes given to the half dome over 
the semicircular apse of the basilica In late Roman work at 
Baalbek and Palmyra and m Renaissance bufldmgs shells are 
frequently carved m the heads of circular niches A lew class 
of the negro or other inhabitants of the Bahamas and the Honda 
Keys aire sometimes called “ Conches ” or “ Conks ” from the 
shell-fish which form their staple food 
CONCHOID (Gr Koy\iq, shell, and etSos, form), a plane curve 
invented by the Greek mathematician Nicomedes, who devised 
a mechanical construction for it and applied it to the pro- 
blem of the duplication of the cube, the construction of two 
mean proportionals between two given quantities, and possibly 
to the trisection of an angle as m the 8th lemma of Archimedes 
Prochis grants Nicomedes the credit of this last application, but 
It IS disputed by Pappus, who claims that his own discovery was 
‘ Double and tnple concertos are concertos with two or three solo 
players A concerto for several solo players is called a concertanto 
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original The conchoid has been employed by later mathe- 
maticians, notably Sir Isaac Newton, m the construction of 
various cubic curves 

The conchoid is generated as follows — Let O be a fixed pomt 
and BC a fixed straight line , draw any line through 0 inter- 
secting BC in P and take on the bne PO two points X, X', such 
that PX ^ PX' = a constant quantity 
Then the locus of X and X' is the 
conehouL The conchoid is also the 
locus of any pomt on a rod which 
IS constrained to move so that it 
always passes through a fixed pomt, 
while a fixed point on the rod travels 
along a straight line To obtain the 
equation to the curve, draw AO 
perpendicular to BC, and let AO let the constant quantity 
PX — Then taking O as pole and a line tlirough O 
par illel to BC as the initial line, the polar equation isr^a cosec 0 
■4 b, the upper sign referring to the branch nwre distant from 

0 The cartesian equation with A as origm and BC as axis of 
t is x ’y- - (<i + yY (b“ -y ) Both branches belong to the same 
curve and are included m this equation ihree forms of the 
curve have to be distinguished according to the ratio of a to ^ 
If a be greater than b, there will Ik a node at O and a loop below 
the initial pomt (curve i m the figure) , if a eq,ualb b there will 
be a cusp at O (curve 2) , if a lie less than b the curve will not 
pass through 0, but from the cartesian equation it is obvious 
that 0 IS a conjugate point (curve 3) The curve is symmetrical 
about the axis of y and has the axis of x for its asymptote 

CONCIERGE (a >renih word of unknown origin, live 
Tntim/ed form w^s cotta rgius or cancergertui), originally the 
guardian of a house or castle, in the middle ages a court official 
who was the custodian of a royal palace In Pans, when the 
Palais de la Cite ceased about 1360 to be a royal residence and 
became the seat of the courts of justice, the Coftctergerie was 
turned into a prison In modern usage a “ concierge ” is a 
hall-porter or janitor 

CONCINI, CONCINO(d 1617), Count Della Penna, Marshai 
u’^\CRB, Italian adventurer, minister of King I^ouis Xlll of 

1 r ince, was a nativ e of Florence He came to France in the 
tr.un of Mane dc’ Medici, and married tlie queen’s lady in- 
waiting, Leonora Don, known as OaUgai Ihe credit which 
Ins wife enjoyed with the fjueen, his wit, cleverness and Ixjldness 
made his fortum In 16 to Ive had pun based the marquisate of 
\ncre ind the position of first gentlcman-m-waitmg Then he 
obtained successively the governments of Amiens and of Nor- 
mandy, and in 1614 the baton of marshal From then first 
minister of the realm, he ihandoned ihe policy of Henry IV , com- 
promised his wise Itgislation, allowed the treasury to be pillaged, 
ind drew upon himself the hatred of all classes The nobles 
were bitterly hostile to him, particularly Conde, with whom he 
negotiated the treaty of Loudun m ibi6, and whom he had 
ai rested m September i6z6 This was done on the advice of 
Ruhclieu, wlvose mtroihaction into politus was favoured by 
Coiuiru But Louis XIH , incited by his favourite Charles 
(lAllKrt, due de luynes, was tired of Concmi’s tutelage The 
baron de Vitry received in the king’s name the order to imprison 
him Apprehended on. the bridge of the Ixmvre, Concmi was 
killed by the guards on the 24th of April 1617 Leonora 
was accused of sorcery and sent to the stake m the same 
year 

In 1767 appeared at Brescia a De ConctMi vita by D Sandelliu'’ 
On the r61e of Concmi see the Htstoire de France published under the 
tlirection of E Lavisse, vol vi (1905) by ManCjol 

CONCLAVE (Lat conclave, from cum, together, and clavis, 
a key), strictly a room, or set of rooms, locked with a kev , in 
this sense the word is now obsolete in h nglish, though the A ew 
English Dictionary gives an example of its use so late as 1753 
Its present loose application to any private or close assemblv, 
especially ecclesiastical!, is deriv ed from its technical application 
to the assembly of cardinals met for the election of the pope, 
with which this article is concerned 
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Conclave is the name applied to that system of strict seclusion 
to which the electors of the pope have been and are submitted, 
formerly as a matter of necessity, and subsequently as the 
result of a legislative enactment , hence the word has come to 
be used of the electoral assembly of the cardinals Hus system 
goes back only as far as the 12th century 

hlectton of the Popes in Anliquily - The very earliest episcopal 
nominations, at Rome as elsewhere, seem without doubt to have 
been made by the direct choice of the founders of the apostolic 
Christian communities But this exceptional method was re- 
placed at an early d itc by that of election At Rome the method 
of election was tlie same as m other towns the Roman clergv 
and people and the neighbouring bishops each took part in it 
in tlieir several capacities The people would signify tlieir 
approlaation or disapprobation of the candidates more or less 
tumultuously, while the clergy were, strictly sjieaking, the 
electoral Ixxiv met to elect for themselv es a new head, and tlie 
bisliopfi acted as presidents of the assembly and judges of the 
election The choice had to meet with general consent , but 
we can well imagine that in an assembly of such size, in which 
the candidates were ai claimed rather than elected by counting 
I votes, the various functions were not very distinct, and that 
persons of importance, whether clerical or lay , were bounci to 
influence the elections, and sometimes decisively Moreover, 
this form of election lent itself to cabals , and these frequently 
gave use to quarrels, sometimes involving bloodshed and schisms 
te the election of antipopics, as they were later called biuh 
was the case at the elections of Cornelius (251), Damasus (366) 
Boniface (418), Svmmachus (498), Boniface II (530) and others 
The remedy for this abuse was found in having recourse, more 
I or less freely, to the support of the civil power The emperor 
I Hononus upheld Boniface against his competitor Lulalius, at the 
same time laying down that cases of contested election should 
I henceforth lie decided by a fresh dec tion , but this would have 
been a dangerous method and was consequently never applied 
Iheodoric upheld Symmachus against I aurcntius lietAuse he 
had been elected first and bv a greater niijontv The accepted 
fact soon became law, and John II recognized (532) the right 
of the Ostrogothic court of Ravenna to ratify the pontific d 
elections Justinian succeeded to tins right tc:»gclher with the 
kingdom which he had destroyed, he demanded, together with 
the payment of a tribute of 3000 golden soltdi, th 't tlie candidate 
elected should not receive the episcopal consecration till he had 
obtained the confirmation of tlvc emperor Hence arose long 
vacancies of the See, indiscreet interference in the elections bv 
the imperual officials and sometimes cases of simonv and \ eivality 
This bondage became lighter m the 7th eenturv, owing rather to 
the weakening of the imperial power than to any resistance on 
the part of the popes 

gth to j^Ui Centuries —From the emperors of the East the 
|X>wer natur illy pissed to those of the \\ est, uid it was exereased 
after 824 by the descendants of Charlemagne, who claimed 
that the election should not prexeed until the arrival of tlieir 
envoys But this did not last long, at the end of the qlh 
century, Rome, torn bv Lactions witnessed the scandal of the 
posthumous condemnation of Formosus Ihis deplorable state 
of affairs lasted almost wjUvout mterruption till the middle of the 
nth centuiy When the emperors were at Rome, they presided 
over the elections , when they were away, the rival factions ot 
the barons, the Crescentii anel the Alberici espteully, struggled 
for the spiritual power as tliey did for the temporal During 
this penod were seen cases of popes imposed by a faction rather 
than elected, and then, at the mercy of sedition, deposed 
peasoned and thrown into prison, sometimes to be restored by 
force of arms 

live influence of live Ottos (962-1002) was a lesser evil , that 
of the emperor Otto III was ev en beneficial, in that it led to the 
election of Gerbert (Silvester II, in qqc)) But this was oulv 
a temporary check m the process of decadence, and in 1146 
Clement II , the successor of the worthless Benedict IX , admitted 
that henceforth not only the consecration but even the election 
of the Roman pontiffs could onlv take place in presence of the 
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emperor In fact, after the dtath of Clement II the delegates 
of the Roman clergy did actually go to Polden to ask Henry III 
to give them a pope, and similar steps were taken after the 
death of Damasus II , who reigned only twenty days Fortu- 
nately on this occasion Henry III appointed, just before his 
death, a man of high character, his cousin Bruno, bishop of loul, 
who presented himself in Rome in company with Hildebrand 
From this time began the reform Hildebrand had the elections 
of Victor II (io!;5), Stephen IX (loe;?), and Nicholas II (1058) 
carried out according to the canonical form, including the 
imperial ratification The celebrated bull In nomine Domtm 
of the 13th of April 1059 determined the electoral procedure, 
election curious to observe how, out of respect for tradition, 

reterved it preseiv'es all the former factors in the election 
to the though their scope is modified “ In the first place, 
cardioMia cardinal bishops shall carefully consider the 
election together, then they shall consult with the cardinal 
I Icrgy, and afterwards the rest of the clergy and the people 
shall by giving their assent confirm the new election” Ihe 
election, then, is reserved to the members of the higher clergy, 
to the cardinals, among whom the cardinal bishops have the 
preponderating position The consent of the rest of the clergy 
end the people is now only a formality The s erne was the case 
of the imperial intervention, in consequence of the phrase 
” Saving the honour and respect due to our dear son Henry 
(Henry IV ), according to the concession we have made to him, 
ind equally to his successors, who shall receive this right person- 
ally from the Apostolic Sec ” Thus the emperor has no rights 
save those he hvs received as a concession from the Holy See 
Gregory VII , it is true, notified his election to the emperor , 
but as he set up a series of five antipopes, none of Gregory’s 
successors asked any more for the imperial sanction further, 
by this bull, the emperors would have to deal with the fait 
accompli , for it provided that, in the event of disturbances 
aroused bv mischievous persons at Rome preventing the elec tion 
trom being carried out there freely and without bias, the cardinal 
bishops, together with a small number of the clergy and of the 
laity, should be empowered to go and hold the election where 
they should think fit , that should difficulties of any sort prevent 
the enthronement of the new pope, the pope elect would be 
“mpowered immediately to act as if he were actually pope 
This legislation was definitely accepted by the emperor by the 
concordat of Worms (i i uj) 

A limited electoral body Ic nds itself to more minute legislation 
than a larger body , the c ollege for electing the pope, thus 
reduced so as to consist m practice of the cardinals only, was 
aibjected as time went on to laws of increasing severity Two 
points of great importance were established by Alexander III 
it the Lateran Council of 1179 Ihe constitution / icrt cfc 
'Htanda dtscordta makes all the cardinals equally electors, and 
no longer mentions the lower clergy or the people , it also 
requires a majority of two-thirds of the votes to decide an 
election This latter provision, which still holds good, made 
imperial antipopes henceforth impossible 

Abuses nevertheless arose An electoral college too small in 
numbers, which no higher power has the right of forcing to 
haste, can prolong disagreements and draw out the 
^oaciave f'ourse of the election for a long time It is this 
period during which we actually find the Holy See left 
^'ac^nt most frequently for long spaces of time The longest of 
these, however, gave an opportunity for reform and the remedy 
was found in the conclave, i e in the forced and rigid seclusion 
nf the electors As a matter of fact, this method had previously 
been used, but in a mitigated form m 1216, on the death of 
Innocent III , the people of Penigia had shut up the cardinals , 
and in 1241 the Roman magistrates had confined them within 
the “ Septizonium ”, they took two months, howev'er, to perform 
the election Celestine IV died after eighteen days, and this 
time, m spite of the seclusion of the cardinals, there was an 
interregnum of twenty months After the death of Clement IV 
in 1268, the cardinals, of whom seventeen were gathered together 
it Viterbo, allowed two years to pass without coming to an 


agreement , the magistrates of Viterbo again had recourse to the 
method of seclusion they shut up the electors in the episcopal 
palace, blockmg up all outlets , and since the election still 
delayed, the people removed the roof of the palace and allowed 
nothing but bread and water to be sent in Under the pressure 
of famine and of this strict confinement, the cardinals finally 
agreed, on the ist of September 1271, to elect Gregory X , after 
an interregnum of two years, nine months and two days 

Taught by experience, the new pope considered what steps 
could be taken to prevent the recurrence of such abuses , in 
1274, at the council of Lyons, he promulgated the 
constitution Ubt pertculum, the substance of which 
was as follows At the death of the pope, the cardinals Gregory x 
who were present are to await their absent colleagues 
for ten days , thev are then to meet m one of the papal palaces 
in a closed conclave , none of them is to have to wait on him 
more than one servant, or two at most if he were ill , m the 
conclave they are to lead a life in common, not even having 
separate cells , they are to have no communication with the 
outer world, under pain of excommunication for any who should 
attempt to communicate with them , food is to be supplied 
to the cardinals through a window which would be under watch , 
after three days, their meals are to consist of a single dish 
only , and after five days, of bread and water, with a little 
wine During the conclave the cardinals are to receive no 
ecclesiastical revenue No account is to be taken of those 
who are absent or have left the conclave hinalK, the election 
IS to be the sole business of the conclave, and the magistrates 
of the town where it was held are called upon to see that these 
provisions be observed Adrian V and John XX were weak 
enough to sus[>end the constitution Ubi pertculum , but the 
abuses at once reappeared , the Holy See was again vacant for 
long periods , this further proof was therefore decisive, and 
Celestine V, who was elected after a vicancy of more than 
two years, took care, before abdicating the pontificate, to 
revive the constitution of Grigory X , which was inserted m the 
Decretals (lib 1 tit vi , de election cap 3) 

Since then the laws relating to the conclave have been observed, 
even during the gre^it schism , the only exception was the 
election of Martin V , which was performed by the cardinals of 
the three obediences, to which the council of Constance added 
five prelates of each of the six nations represented in that 
assembly The same was the case up to the i6th centur)^ At 
this period the Italian republics, later Spam, and finallv the 
other powers, took an intimate interest m the choice of the 
holder of what was a considerable pohtual power, and each 
brought more or less honest means to bear, sometimes that of 
simony It was against simony that Julius II directed the bull 
Cum tarn dtvtno (1503), which directed that simoniacal 
election of the pope should be declared null , that any “ “* 
one could attack it , that men should withdraw themselves from 
the obedience of a pope thus elected , that simoniacal agreements 
should be invalid , that the guilty cardinals should be excom- 
municate till their death, and that the rest should proceed 
immediately to a new election Ihe purpose of this measure 
was good, but the proposed remedy extremely dangerous , it was 
fortunately never applied Similarly, Paul IV endeavoured 
by severe punishments to check the intriguing and plotting for 
the election of a new pope while his predecessor was still living , 
but the bull Cum lecundum (15^8) was of no effect 

Pius IV undertook the task of reforming and completing 
the legislation of the conclave 1 he bull In ehgendts (of October 
ist, 1562), signed by all the cardinals, is a model of pi^gjy 
precision and wisdom In addition to the points 
already stated, we may add the following that every day 
there was to be a scrutiny, t e a solemn voting by specially 
prepared voting papers (concealing the name of the \oter, and 
to be opened only m case of an election being made at that 
scrutiny), and that this was to be followed by the “ accessit,” 
* e a second voting, m which the cardinals might transfer their 
suffrages to those who had obtained the greatest number of 
votes in the first Lxcept in case of urgent matters, the election 
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was to form the whole business of the conclave The cells were 
to be assigned by lot The functionaries of the conclave were 
to be elected by the secret vote of the Sacred College The 
most strmgent measures were to be taken to ensure seclusion 
The bull Aeternt Pains of Gregory XV (15th of November 1621) 
IS a collection of minute regulations In it is the rule 
compelling each cardinal, before giving his vote, to 
take the oath that he will elect him whom he shall 
judge to be the most worthy , it also makes rules for the forms of 
voting and of the voting papers, for the counting, the scrutiny, 
and in fact all the processes of the election A second bull, Decet 
Romanum Pontificem, of the 12th of March 1622, fixed the 
ceremonial of the conclave with such minuteness that it has not 
been changed since 

All previous legislation concerning the conclave was codified 
and renewed by Pius X s bull, Vacanle i>ede Apostoheo (Dec 
25, 1904), which ibrogates the earlier texts, except Leo XIII s 
constitution Praedecessores Nosiri (May 24, 1882), authorizing 
occasional derogations m circumstances of difficulty, eg the 
death of a pope away from Rome or an attempt to interfere 
with the liberty of the Sacred College The bull of Pius X is 
rather a codification than a reform, the principal change being 
the abolition of the scrutiny of accession and the substitution 
of a second ordinary sci utiny during the same session 

On some occasions exceptional circumstances have given rise 
to transitory measures In 1797 and 1798 Pius VI authorized 
the cardinals to act contrary to such of the laws concerning the 
conclave as a majority of them should decide not to observe, 
as being impossible m practice Similarly Pius IX , by means 
of various acts which remained secret up till 1892, had taken 
the most minute precautions in order to secure a free and rapid 
election, and to av oid all interference on the part of the secular 
powers VVe know that the conclaves in whuh Leo XIII and 
Pius \ were elected enjo> ed the most complete liberty, and the 
hypothetical measures foreseen by Pius IX were not applied 
Until after the Great Schism the conclaves were held in 
vaiious towns outside of Rome, but since then they 
coacia\e Rome, with the single exception 

at Home of the conclave of Venice (1800), and m most crises 
in the Vatican 

I here wis no place permanently established for the purpose, 
but removable wooden cells were installed in the various apart- 
ments of the pvlacc, grouped around the Sistme chapel, m which 
the scrutinies took place The arrangements prepared in the 
i^uirinal in 1823 did duty only three times, and for the most 
lecent com lav is it was necessary to arrange an inner enclosure 
within the vast but irregular palace of the Vatican Lach 
cardinal is accompanied by a clerk or secietary, known for this 
itason as a conclavist, and by one servant only With the 
ofiicials of the conclave, this makes about two hundred and 
fifty persons who enter the conclave and have no further com- 
munication with the outer world save by means of turning-boxes 
Since 1870 the solemn t crcmonies of earlier times have naturally 
not been seen , for instance the procession which used to celebrate 
the entry into conclave , or the daily arrival in pro- 
pneedure session of the clergy and the brotherhoods to enquire 
at the “ rota ” (turning-box) of the auditors of the 
Rota “ Habemusne Pontificem ? ” and their return accompanied 
by the chanting of the “ Vent Creator ” , or the “ Marshal of the 
Iloly Roman Church and perpetual guardian of the conclave” 
visiting the chun lies in state But a crowd still collects morning 
and evening in the great square of St Peter’s, towards the time 
of the completion of the vote, to look for the smoke which rises 
from the burning of the voting-papers after each session , when 
the election has not been effected, a little straw is burnt with 
the papers, and the column of smoke then apprises the spectators 
that they have still no pope ithin the conclave, the cardinals, 
alone in the common hall, usually the Sistme chapel, proceed 
morning and evening to their double vote, the direct vote and 
the “accessit” Sometimes these sessions have been very 
numerous , for example, in 1740, Benedict XIV was only 
elected after 255 scrutinies , on other occasions, however, and 
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notably in the case of the last few popes, a well-defined majority 
has soon been evident, and there have been but few scrutinies 
Each vote is immediately counted by three scrutators, appointed 
in rotation, the most minute precautions being taken to ensure 
that the voting shall be secret and sincere When one cardinal 
has at last obtained two-thirds of the votes, the dean of the car- 
dinals formally asks him whether he accepts his election, and 
what name he wishes to assume As soon as ht has accepted, ihi 
first “obedience” or “adoration” takis place, and immediately 
after the first cardinal deacon goes to the Loggia of St Peter’s 
and announces the great news to the assembled people The 
conclave is dissolved , on the following da\ take place the two 
other “ obediences,” and the election is officially announced to 
the various governments If the pope be not a bishop (Gregory 
XVI was not), he is then consecrated , and finally, a few (lavs 
after his election, takes place the coronation.fromwhii h the ponti 
ficate IS officially dated The pope then receives the tiara with 
the triple crown, the sign of his supreme spiritual authont\ Ihe 
ceremony of the coronation goes back to the 9th centurv, and the 
tiara,in theform of a high conical cap, isequalH ancient(sce I iara) 

In conclusion, a few words should be said with regard to the 
right of veto In the i6th and 17th centuries the character of 
the conclaves was determined by the influence of what 
were then known as the “ factions, t e the forma- oAeto 
tion of the cardinals into groups according to their 
nationality or their relations with one of thi Catholic courts 
of bpain, France or the hmpire, or again according is they 
favoured the political pcjlicy of the late pope or his prede- 
cessor These groups upheld or opposed ccrtiin I mdiditts The 
Catholic courts naturally entrusted the cardinals “ of the crown ” 
t e those of their n ition, with the mission of remov ing, as f ir 
as lay m their power, candidates who were dististeful to their 
party , the various governments could even rnvkc publa their 
desire to exclude certain candidates But thc\ soon claimed an 
actual right of formal and direct exclusion, which should be 
notified in the conclave in their name bv a ctrdinal charged 
with this mission, and '^hould have a decisive effect, this is 
what has been exiled the right of veto Ve cannot say pre 
cisely at what tune during the i6th century this transformation 
of the practice into a right, tacitly accepted bv the Sacred 
Collie, took place , it was doubtless felt to be less dangerous 
formally to recognize the right of the three sovereigns each to 
object to one candidate, than to fact the inconvenience of 
objections, such as were formulated on several occasions bv 
Philip II , which, though less legal in form, might apph to an 
indefinite number of candidates Ihe ftet remains, however 
that it was a right based on custom, and was not supported bv 
anv text or written concession , but the diplomatic right was 
straightforward and definite, and was better than the intrigues 
of former days During the 19th centurv Austria exercised 
or tried to exercise, the right of veto at all the conclaves, except 
thit which elected Leo XIII (1878), it did so agxm at the 
conclave of 1903 On the 2nd of August fardinal Rampolla 
had received twentv-nine votes, when (ardinal Kolzielsko 
Puzma, bishop of Cracow , dechred that the Austrian gov ernment 
opposed the election of Cardinal Rampolla the Sacred ( ollege 
considered that it ought to yueld, and on the 4th of August 
elected Cardinal Sarto, who took the name of Pius X Bv the 
bull i ommiisum Wobts (J inuary 20, 1904) Pius X suppressed 
all right of “ veto ’ or ‘ exclusion ’ on the part of the secular 
governments, and forbade, under pain of excommunication 
reserved to the future pope, anv cirdmal or conclavist to accept 
from his government the chirge of jinqiosing a “ veto,’ or to 
exhibit It to the conclave under anv form 

Biblio( RAPHY — The best "ind most eonipktt. work is I m,ius 
lector Le Conclave oitf^ine hi'tlotte organisatton It^islatton aintenne 
it moderne (Tins 1804) Terraiis Piompta Ihhliotheca 
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asttca s V Conclave Conclaitstt Celln J Ic^tone hsclusua Bouiv 
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Les Dernters Jours de Lion XIII et U conclave (Pans, 1904) See 
furtlicr for the right of veto I’hiHips, htrchenrecht, t v p 138 
Sagmiilkr Die Fapstwahien tmd die Staale (Tubingen, 1890) , Dte 
Papstwahlbullen uni das staatliche Eecht des I xctusive (lubingen, 
1892), Wahrmund, AussihltessungsrccM dtr kathoh^chen Siaaten 
(Vienna i888) (A Bo *) 

CONCORD, a township of Middlesex county, Massachusetts, 
USA, about 20 m N W of Boston Pop (1900) Sf>5*» (fO'Oj 
U b census) 6421 Area 25 sq m It is traversed b> the Boston 
A Maine railway Where the Sudbury and Assabet unite to 
form the beautiful little Concord river, celebrated by Thoreau, 
IS the village of Concord, straggling, placid and beautiful, full 
of associations with the opening of the War of Independence 
and with American literature Of partKular interest is the 
“ Old Manse,” built in 1765 for Rev William hmerson, m which 
his grandson R W Fmerson wrote Nature, and Hawthorne 
his Mosses from an Old Manse, containing a ch.irmmg descrip- 
tion of the building and its associations At Concord there is a 
State reformatory, whose inmates, about 800 in number, 
are employed in manufacturing various articles, but otherwise 
the town has only minor business and industrial interests. The 
introduction of the “ ( onoord ” grape, first produced here by 
Lphraim Bull in 1853, is said to have marked tlie beginning of 
the profitable commercial cultivition of talde grapes m the 
United States Concord was settled and incorporated as a 
township in 1635, and was (with Dedham) the first settlement j 
m Massachusetts back from the sea-coast A county convention 
at Concord village in August 1774 recommended the calling of 
the first Provincial ( ongress of Massachusetts— one of the first 
independent legislatures of America — which assembled here on 
the nth of 0( toiler 1774, and again m March and April 1775 
Ihe village became thereafter a storehouse of provisions and 
munitions of war, and hcnct; liecame the objective of the British 
expedition that on the 19th of April 1775 opened with the j 
armed conflict it I^xington (</ v ) the American War of Inde- 
pendence As the British proceeded to Conenrd the whole 
country ivas rising, and at Concord about 500 mmute-mcn 
confronted the British regulars who were holding the village 
and searching for arms and stores Volleys were exchanged, 
the British retreated, the minute-men hung on their fianks and 
from the hillsides shot them down, driving their columns on 
Lexington A granite obelisk, erected m 1837, when Emerson 
wrote his ode on the liattle, marks the spot where the first 
British soldiers fell , while across the stream a fine bronze 
“ Mmute-Man ” (1875) by D C French (a native of Concord) 
marks the spot where once “ the emliattled farmers itood and 
fired the shot heard round the world ” (Fmerson) Concord was 
long one of the shire-townships of Middlesex county, losing this 
honour m 1867 The village is famous as the home of K W 
Ivmerson, Nathaniel Hawthorne, Henry D Thoreau, Louisa M 
Alcott and her father, A Bronson Alcott, who maintained 
here from 1879 tn 1888 (m a building still standing) the Concord 
school of philosophy , which counted Benj imin Peirce, W T 
Harris, Mrs J W Howe, T W Higgmsoii, Professor William 
fames and Jtmerson among its lecturers Emerson, Hawthorne, 
Thoreau <md the Alaitts are buned here m the beautiful Sleepy 
Hollow Cemetery Of the various orations (among others one 
by Edwird Everett m 1825) that have been ddivered at ( oncord 
anniversaries perhaps the finest is that of George William 
Curtis, delivered m 1875 

See A S Hudson 7 he History of Concord vol 1 (Concord 1904), 
G B Bartlett Concord Hfitoric Literary and Picturesque (Boston 
1885), and Mrs J L bwayue istoiy 0/ Concord {Boittoa 1907) 

CONCORD, a city and the county seat of Cabarrus county, 
North Carolina, USA., on the Rocky nver, about 150 m 
WSW of Raleigh l^op (1890) 4339 , (1900) 7910, of whom 
1789 were negroes It is served by the Southern railway 
Concord is situated in a cotton-growing region, and its chief 
interest is m the manufacture of cotton gootls The city is the 
seat of Scotia seminary (for negro girls), founded in 1870 and 
under the care of the Presbyterian Board of Missions for Freed- 
men, Pittsburg, Pa Concord was laid out in 1793 and was 
first incorporated m 1851 


CONCORD, the capital of New Hampshire, USA, and the 
county-seat of Mcmmack county, on both sides of the Mcmmac 
river, about 75 m N W of Boston, Massachusetts Pop (1890) 
17,004 ; {1900) 19,632, of whom 3813 were foreign-born , 
(estimated, 1906) 21,210 Concord is served by the Boston 
& Maine railway 'The area of the city m 1906 was 45 16 sq in 
Concord has broad streets bordered with shade trees , and has 
several parks, including Penacxiok, White, Rollins and the 
Contoocook river Among the principal buildings are the state 
capitol, the state library, the city hall, the county court-house, 
the post-ofhee, the Fowler public library, the state hospital, the 
state prison, the Centennial home for the aged, the MargarcM; 
IblUbury memornl hospital, the Rolfe and Rumford asylum 
for orphan girls, founded by the countess Rumford, and several 
fine churches, including the Christian Science church built bv 
Mrs Fddy There are a soldiers’ memonal arch, a statue of 
Daniel Webster by Tliomas Ball, and statues of John P Hale, 
John Stark, and Commodore George 11 Perkins, the last by 
Daniel C French , and at Penacook, 6 m N VV of Concord, 
there IS a mwiumcnt to Hannah Dustin (see Haverhili ) Among 
the educational institutions are the well-known St Paul’s school 
for boys (Protestant Episcopal, 1833), about 2 m W of the citv, 
and St Mary’s school for girls (Protestant Episcopal, 1885) 
From 1847 to 1867 (oncord was the seat of the Biblical Institute 
(Methodist Episcopal), founded in Newbury, Vermont, m 1841, 
removed to listen as the Boston Theological Seminary in 1867, 
and after 1871 a part of Boston University Ihe city has 
various manufactures, including flour and gnst mill products, 
silver ware, cotton <ind woollen goods, carriages, harnesses ancl 
leather belting, furniture, wewden ware, pianos xml clothing , 
the Boston & Maine Railroad has a large repair shop m the city, 
and there arc valuable granite quarries m the vicinity In 
1903 Gincord ranked third among the cities of the state m the 
value of Its factory products, winch was $6,387,372, being 
an increase of 51 7 % since 1900 When first visited by the 
English settlers, the site of ( oncord was occupied by Penacook 
Indians, a trading post was built here aljout 1660 In 1723 
Massachusetts granted the land in this vicinity to some of her 
citizens , but this grant was not rctogni/ted by New Hampshire, 
whose legiblaturc issued (1727) a grant (the Township of Bow) 
overlapping the Massachusetts grant, which was known as 
Penacxiok or Penn\ Cook The New Hampshire grantees 
undertook to cstaWish here a colony of Ixinclondcny Irish , 
but the Massachusetts settlers were hrmly established by the 
spring of 1727, Massachusetts definitely assumed jurisdution 
m 1731, and m 1734 her general court incorporated the settle- 
ment under tlie name of Rumford ihe conflicting rights of 
Rumford and Bow gave rise to om of the most celebrated of 
colonial kind cases and although the New Hampshire authorities 
enforced their claims of jurisdiction, th( privy council in 1753 
confirmed the Rumford settlers m their possession Ip 1763 
the name was changed to the ” parish of ( oncord,” and m 1784 
the town of Concord was incorporated Here, for some ye^irs 
before the War of American Independence, lived Benjamin 
Thompson, later Count Rumford In 1778 and again m 1781- 
1782 a state constitutional convention met here the first New 
Hampshire legislature met at (x^ncord in 1782 , the convention 
which ratified for New Hampshne the F'ederul Constitution met 
here in 1788 , and in 1808 the state capitil was definitely estab- 
lished here Ihe New Hampshire Pu/rm/, founded here in 1808 
(and for twenty years edited) by Isaac HiH (1788-1831), who 
was a member of the United States Senate in 1831-1836, and 
governor of New Hampshire in 1836-1839, became one of the 
leading exponents of Jacksonian 13emocrarv m New England 
In 1814 the Middlesex Canal, connecting Concord with Boston, 
was completed A city charter granted by the legislature in 
1849 was not accepted by the city until 1853 

See J O Lyford, The History of Concord New Hampshire (City 
History Commission) (2 vols , Concord 1903) Concord Tomn 
Records 17^2-1830 (Concord, 1894) J B Moore A nnals of Concord 
1726-182 f (Concord 1824) , and Nathaniel Bouton The History of 
Concord (Concord 1B56) 
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CONCOBDy BOOK OF {Liber Coticordiae), the collective 
documents of the Lutheran confession, consisting of the Confes^w 
Augusiana, the Apologia C&njessioms Augustanae, the Articula 
SmaLcaldtct, the Caiechtsnti Major et M titer and the Fortmtla 
Concordtae This last was a formula issued on the 25th of June 
1580 (the jubilee of the Augsburg Confession) by the I-nliieran 
Church in An attempt to heal the breach which, since the death 
of Luther, had been widening lietweeo the extreme Lutherans 
and tlie Crypto-CalvinisLs Pre\uous attempts at concord had 
been made at the request of different rulers, especially by Jacob 
Andrea with his Swabian (oncordia m 1573, and Abel Schei- 
dingcr with the Maiilbronn i'ormula in 1375 ^ 57 ^ elector 

of baxony called a conference of theolc^ians at lorgau to discuss 
these two efforts and from them produce a third Ihc Book of 
r organ was evoK cd, circulated and criticized , a new committee, 
prominent on which was Martin Chemnitz, sitting at Bergen 
near Magdeburg, considered the crituisms and finally drew up 
the borinula Concordtae It consists of {a) the Lpitome,” 
{b) the “ Solid Repetition and Dcclar ition,” each part comprising 
twelve articles , and was accepted by Saxony, Wurttemberg, 
Baden among other states, Iiut rejec’ted by Hesse, N issau and 
Holstein Lven the free cities were divided, Hamburg and 
Lubcck for, Bremen and Lrankfort against Hungary and 
Sweden aiooepted it, and so hnallv did Denmark, where at first 
It was rejected, and its publication midc a crime punishable by 
deatli In spite of thus very limited reception the Formula 
Concordtae has always been reckoned with the five other docu- 
ments as of confessional authority 

See P behalf < reeds of Chnslendom i 158 340 lu oi 180 
CONCORDANCE (l^te LaL concordxmiia, harmony, from cum, 
with, and cor, heart), literally agreement, harmony , henix 
denv.itively a citation of piirallcl passages, and specifically an ! 
alphabetical arrangement of the words contamed in a book with 
citations of the passages in which they occur Concordances 
in this List sense were first made for the Bible Originally the 
word was only used in this connexion m the plural concordanitae , 
each group of parallel passages being properly a concordoMtia 
Ihe (jeraians distinguish between concordances of things and 
concordatKCs of words, the former indexing the subject matter 
of a book (“ real ” concord incc), the litter the words (“ verbal ’ 
concordance) 

The original impetus to the making of concordances was due to 
the conviction that the several parts of the Bible are consistent 
with each other, as parts of i divine revelation, and mav be com- 
bined as harmonious elements in one system of spiritual truth 
lo Anthony of Padua (1193-1231) ancient tradition asenbes 
the first comorcLuice, the anonymous Concordanitae Morales, 
of which the basis was the Vulgate The first authentic work 
of the kind was due to ( ardinal Hugh of bt Cher, a Domuucan 
monk {d 1263), who, in prepanng for a commentary on the 
Senpturts, found the need of a concordance, and is reported to 
have used for the purpose the semces of five hundred of his 
brother monks This concordance was the laasis of two which 
succeeded in time and importance, one by Conrad of Halberstadt 
(fl r 1 290) and the other by John of begovia m the next century 
Ihis book was published in a greatly improved and amphfied 
form m the middle of the 19th century bv David Nutt, of London 
editetl by I P Dutripon Ihe first Hebrew concordance was 
compiled in 1437-1445 by Rabbi Isaac Nathan b Kalonymus 
of Arks It was printed at Venice in 1523 by Daniel Bomberg, 
m Basel m 1536, 1369 and 1581 It was published under llie 
title Metr Nattb, “The light of the Way” Ln 1556 it was 
translated into l>atin by Johann Rcuohlin, but many errors 
appeared m both the Hebrew and the Latin edition, TLiese were 
corrected by Marius de Gilasio, a Franciscan iriar, who publislied 
a four volume folio Coinordaitltat Sacr Ribl Jlebr et Latin at 
Rome, 1621, much enlarged, with proper names included An- 
other concordance based on Nathan s was Johann Buxtorf the 
elder’s Concordanitae Btbl Lbraicae nova et aritfictosa methodo 
dispositae, Basel, 163a It marks a stage m both the arrangement 
and the knowledge of the roots of words, but can only be used by 
those who know the massoretic system, as the references are 


made by Hebrew letters and relate to rabbinical divisions of the 
Old lestament talasio’s concordance was repuWished in 
Ixmdon under the direction of William Romamc m 1747-1749, 
m four volumes folio, undtr the patronage of all the monarchs 
of Furopc and also of the pope In 1734 John Taylor, D D , a 
Presbytenan divine in Norwich, published m two volumes the 
Hebrew Concordance adapted to the I ngltsh Bible, disposed after 
the manner of Buxtorf I his was the most < omplete and con 
venient concordance up to the date of its puVjlication In the 
middle of the 19th century Dr Julius Furst issued a thoroughly 
revised edition of Buxtorf’s concordance The Hebratschen 
tmd chaldaiscben Concordanz zu den Heiligen Schrifirn Alien 
'JestcuneMts (Itip?ig, 1840) earned forward the development of 
the concord nice in several directions It gave (i) a corrected 
text founded on Hahn’s Vanderhoogt’s Bible (2) the Rabbinical 
meanings, (3) explanations in latin, and illustrations from 
the throe (»rcek versions, the Aramaic paraphrase, and the 
Vulgate, (4) the (ireek words employed by the Septuagint 
as rendermgs of the Hebrew , (3) notes on philology and archae- 
ology, so thit the concordance contained a Hebrew lexicon 
An hnglish translation bv Dr Samuel Davidson was published 
in 1867 A Tcvnsed edition of Buxtorf’s work with additions 
from Furst’s was published by B Bar (Stettin, 1862) A new 
concordance emlx)d\ mg the matter of all previous works with 
I lists of proper names and particles was published h\ Solomon 
Mandelkern in Leipzig (1896), a smaller edition of the same, 
without qucjtations, appeared in 1900 Jhere are also concord 
ancts of Biblical projier names by G Brcchcr (Trankfort-oii- 
Maun, 1876) and Schusslov irz (W ilna, 1878) 

A Concordance to the Septuagint was published at Frinkfort 
m 1602 by Conrad Kircher of Augsl>urg , m this the Hebrew 
words are pLiccd in alphabetical order and the Greek words by 
which they are translated arc placed under them A Scptuagint 
concordance, giving the Greek words in alphabetical order was 
published in 1718m two volumes b\ Abraham Tronim a learned 
minister at Groningen then in the eiglitv -fourth vtnr of his age 
It gives the Greek words in alphabetical order , a I atm transla- 
tion , the Hebrew word or words for which the Greek term is 
used by the Scptuagint , them the places where the words occur 
m the order of the books and chapters , at the end of the quota- 
tions from the Scptuagint places are given where the word occurs 
m \quila, Symmachus and Ihe^olion, the other Greek 
translations of the OT and the worns of the Apocrvpha 
follow m each c^asc Besides an index to the Hebrew and 
lhaldaic words there is another index which contains a lexicon 
to the Hexapla of Ongcii In 1S87 (Izmdon) appeared the 
Handy Concordance of the Sepiuagtnt gmng various readings 
from Codices Vaticanus, Ale\andrinus , Sniailtcus and Fphraemt, 
with an appendix of words from Origen s Hexapla mi found in 
the above manuscripts, bv G M , without quotations A work 
of the best modern scholarship was brought out in 1897 by the 
Claiendon Press Oxford, entitled A Concordance to the Scptuagint 
and the other Creek versions of the Old Testament including ihe 
Apocryphal Books, by Edwin Hate h and H A Redpath, assisted 
by other scholars , this was completed m 1900 bv a list of proper 
names. 

The first Crtek concordance to the New Testament was published 
at Basel m 1546 bv bixt Buck or Xy stus Beluleius (1300-1554), 
a philologist and minister of the Lutheran Church This was 
followed by Stephen’s concordance (1304) planned bv Robert 
Stephens and published by Henrv , his son Then in 1638 came 
Sclimied’s rajLidoi, which has been the basis of subsequent 
concordances to the New Testament 1 nsmus Schmied or 
bchmid was a Lutheran divme who was professor of Greek m 
Wittenberg, where be died m 1637 Revised editions of the 
rafivetov were published at Gotha m 1717, and at Glasgow in 
1819 by the Unrversitv Press In the midclle of the iqth century 
Charles Hermann Bruder brought out a beautiful edition (Tauch- 
nitz)w!th many improvements The apparatus criHcus was a 
tnurnph of New Testament scholarship It collates the readings 
of Kraanus, R Stephens' third edition, the Elzevirs, Mill, 
Bcngel, Webster, Knapp, littman, Scholz, Lachmann It also 
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gives a selection from the most ancient patristic MSS and from 
various interpreters No various reading of critical value is 
omitted An edition of Bruder with the readings of Samuel 
Pndeaux Tregelles was published in 1888 under the editorship 
of Westcott and Hurt The Englishman's Greek Concordance 
of the New Testament, and the Englishman's Hebrew and Chaldee 
Concordance, are books intended to put the results of the above 
mentioned works at the service of those who know little Hebrew 
or Greek Every word in the Bible is given m Hebrew or Greek, 
the word is transliterated, and then every passage in which it 
occui s is given — the word, however it may be translated, being 
italicized They are the work of George V Wigram assisted 
by VV Burgh and superintended by S P Tregelles, B Davidson 
and W Chalk (1843 , 2nd ed i860) Another book which 
deserves mention is, A Concordance to the Greek Testament with 
the English version to each word, the principal Hebrew roots 
corresponding to the Greek words of the Septuagint, with short 
critical notes and an index, by John Williams, LI D , Lond 1767 

In 1884 Robert Young, author of an analytical concordance 
mentioned below, brought out a Concordance to the Greek New 
Testament with a dictionary of Bible Words and Synonyms this 
contains a concise concordance to eight thousand changes made 
m the Revised Testament Another important work of modern 
scholarship is the Concordance to the Greek Testament, edited by 
the Rev W F Moulton and A E Geden, according to the texts 
adopted by Westcott and Ilort, Tischcndorf, and the English 
revisers 

The first concordance to the English version of the New 
Testament was published in London, 1535, by Thomas Gybson 
It IS a black-letter volume entitled The Concordance of the Nao 
Testament most necessary to be had in the hands of all soche as delyte 
in the communicacion of any place contayned in ye New Testament 

The first English concord incc of the entire Bible was John 
Marbeck’s, A Concordance, that is to sale, a worke wherein by the 
order of the letters of the A B C ye mate rtdely find any worde 
conteigned in the whole Bible, so often as it is there expressed or 
mentioned, Lond 1 s So Although Robert Stephens had divided 
the Bible into verses m i‘?45, Marbcck does not seem to have 
known this and refers to the chapters only In 1550 also ap- 
peared Walter Lynne’s translation of the concordance issued 
by Bullinger, Jude, Pellican and others of the Reformers 
Other English concordances were published by Cotton, Newman, 
and in abbreviated forms by John Downham or Downamc 
(ed 1652), Vavasor Powell (1617-1670), Jackson and Samuel 
t larke (1626-1701) In 1737 Alexander Cruden {q v ), a London 
bookseller, born and educated in Aberdeen, published his 
Complete Concordance to the Holy Scriptures of the Old and New 
Testament, to which is added a concordance to the books called 
Apocrypha This book embodied, was based upon and super- 
seded all Its predecessors Though the first edition was not 
remunerative, three editions were published during Cruden’s 
life, and many since his death Cruden’s work is accurate and 
full, and later concordances only supersede his by combining 
an English with a Greek and Hebrew concordance This is 
done by the Critical Greek and English Concordance prepared 
by C F Hudson, H A Hastings and Ezra Abbot, LL D , 
published in Boston, Mass , and by the Critical Lexicon and 
Concordance to the English and Greek New Testament, by F L 
Bullinger, 1892 The Interpreting Concordance to the New 
Testament, edited by James Gall, shows the Greek original of 
every word, with a glossary explaining the Greek words of the 
New Testament, and showing their varied renderings in the 
Authorized Version The most convenient of these is Young's 
Analytical Concordance, published in Edinburgh in 1879, and 
since revised and n issued It shows (i) the original Hebrew 
or Greek of any word in the English Bible , (2) the literal and 
primitive meaning of every such original word , (3) thoroughly 
reliable parallel passages There is a Students' Concordance to 
the Revised Version of the Neio Testament showing the changes 
embodied in the revision, published under licence of the uni- 
versities, and a concordance to the Revised Version by J A 
Thoms for the Christian Knowledge Society 


Biblical concordances having familiarized students with 
the value and use of such books for the systematic study of 
an author, the practice of making concordances has now become 
common There are concordances to the works of Shakespeare, 
Browning and many other writers (D Mn ) 

CONCORDAT (Ut concordatum, agreed upon, from con~, 
together, and cor, heart), a term originally denoting an agreement 
between ecclesiastical persons or secular persons, but later 
applied to a pact concluded between the ecclesiastical authority 
and the secular authority on ecclesiastical matters which concern 
both, and, more specially, to a pact concluded between the pope, 
as head of the Catholic Church, and a temporal sovereign for the 
regulation of ecclesiastical affairs in the territory of such sove- 
reign It is to concordats m this later sense that this article 
refers 

No one now questions the profound distinction that exists 
between the two powers, spiritual and temporal, between the 
church and the state Yet these two societies are none the 
less in inevitable relation The same men go to compose both , 
and the church, albeit pursuing a spiritual end, cannot dispense 
with the aid of temporal property, which in its nature depends 
on the organization of secular society It follows of necessity 
that there are some matters which may be called “ mixed,” 
and which are the legitimate concern of the two powers, such as 
church property, places of worship, the appointment and the 
emoluments of ecclesiastical dignitaries, the temporal rights and 
privileges of the secular and regular clergy, the regulation of 
public worship, and the like The existence of such mixed 
matters gives rise to inevitable conflicts of jurisdiction, which 
may lead, and sometimes have led, to civil war It is, theitforc, 
to the goner il interest that all these matteis should be settled 
pacifically, by a common accord , and hence originated those 
conventions between the two powers which are known by the 
significant name of concordat, the official name being pactum 
concordatum or solcmnis conventw In theory these agreements 
may result from the spontaneous and pacific initiative of the 
contracting parties, but m reality their object has almost always 
been to terminate more or less acute conflicts and remedy more 
or less disturbed situations It is for this reason that concordats 
always present a clearly marked character of mutual concession, 
each of the two poweis renouncing certain of its claims m the 
interests of peace 

E'or the purposes of a concordat the state recognizes the 
official status of the church and of its ministers and tribunals , 
guarantees it certain privileges and sometimes binds itself to 
secure for it subsidies representing compensation for past 
spoliations 1 he pope on his side grants the temporal sovereign 
certain rights, such as that of making or controlling the appoint- 
ment of dignitaries , engages to proceed in harmony with the 
government in the creation of dioceses or parishes , and regular- 
izes the situation produced by the usurpation of church property 
&c The great advantage of concordats — indeed their principal 
utility — consists in transforming necessarily unequal unilateral 
claims into contractual obligations analogous to those which 
result from an international convention Whatever the obliga- 
tions of the state towards the ecclesiastical society may be in 
pure theory, m practice they become more precise and stabU 
when they assume the nature of a bilateral convention by which 
the state engages itself with regard to a third party And 
reciprocally, whatever may be the absolute rights of the ecclesi- 
astical society over the appointment of its dignitaries, the 
administration of its property, and the government of its ad- 
herents, the exercise of these rights is limited and restricted 
by the stable engagements and concessions of the concordatory 
pact, which bind the head of the church with regard to the 
nations 

A concordat may assume divers forms, — historically, three 
Tlie most common m modem times is that of a diplomatic 
convention debated between the authorized mandatories of 
the high contracting parties and subsequently ratified by the 
latter , as, for example, the French concordat of 1801 Or, 
secondlv, the concordat may result from two identical separate 
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act'!, one emanating; from the pope and the other from the 
sovereign , this was the form of the hrst true concordat, that of 
Worms, m 1122 A third form was employed m the case of the 
concordat of 1516 between Leo X and Francis I of France, 
a papal bull published the concordat m the form of a concession 
by the pope, and it was afterwards accepted and published by 
the king as law of the country The shades which distinguish 
these three forms arc not without significance, but they in no 
way detract from the contractual character of concordats 

Since concordats are contracts they give rise to that special 
mutual obligation which results from every agreement freely 
entered into , for a contract is binding on both parties to it 
Concordats are undoubtedly conventions of a particular niture 
I hey may make certain concessions or privileges once given 
without any corresponding obligation , they constitute for a 
given country a special ecclesiastical law , and it is thus that 
write rs have sometimes spoken of concordats as privileges 
Agiin, It IS quite certain that the spiritual matters upon which 
concordats bear do not concern the two powers m the same 
manner and in the same degree , and m this sense concordats 
are not perfectly equal agreements I'lnally, they do not 
assume the contracting parties to be totally independent, t e 
regard is had to the existence of anterior rights or duties But 
with these reservations it must unhesitatingly be said that 
(oniordats are bilateral or synallagmatic contracts, from which 
results an equal mutual obligation for the two parties, who enter 
into a juridical engagement towards each other Latterly 
certain Catholics have questioned this cqualitv of the concor- 
datory obligation, and have aroused keen discussion According 
to Maurice de Bonald {Deux questions sur le concordat de 1801 , 
Geneva, 1871), who exaggerates the view of Cardinal Tarquini 
(In<!ttt juris publ eccl , 1862 and 1868), concordats would be 
pure pnvilegfs granted by the pope the pope would not lie 
able to enter into agreements on spiritual matters or impose 
restraints upon the power of his successors , and consequently 
he would not bind himself in any juridical sense and would be 
able freelv to revoke concordats, just as the author of a privilege 
can withdraw it at his pleasure This exaggerated argument 
found a certain number of supporters, several of whom neverthe- 
less sensibly weakened it But the best canonists, from the 
Roman professor De Angelis (Prcie/ juris canon 1 106) onwards, 
and all jurists, have victoriously refuted this theory, either by 
insisting on the principles common to all agreements or by 
citing the formal text of several concordats and papal acts, 
which are as explicit as possible The> have thus upheld the 
true contractual nature of concordats and the mutual juridical 
obligation which results from them 

The foregoing statements must not be taken to mean that 
concordats are in their nature perpetual, and that they cannot 
be broken or denounced They have the perpetuity of conven- 
tions which contain no time limitation , but, like every human 
convention, they can be denounced, in the form in use for 
international treaties, and for good reasons, which arc summed 
up in the exigencies of the general good of the country Never- 
theless, there is no example of a concordat having been denounced 
or broken by the popes, whereas several have been denounced 
or broken by the civil powers, sometimes in the least diplomatic 
manner, as in the case of the French concordat in 190^ The 
rupture of the concordat at once terminates the obligations 
which resulted from it on both sides , but it does not break off 
all relation between the church and the state, since the two 
societies continue to coexist on the same territory lo the 
situation defined by concoidat, however, succeeds another 
situation, more or less uncertain and more or less strained, 
in which the two powers legislate separatel) on mixed matters, 
sometimes not without provoking conflicts 

We cannot describe m detail the objects of concordator> 
conventions They bear upon very varied matters,^ and we 
must confine ourselves here to a brief risumS In the first place 
is the official recognition by the state of the Catholic religion 
' These arc arranged under thirty five distinct heads in Nussi’s 
Qmnqnaqinta conventtones de rebus erclestasltcts (Rome 1869) 


and Its ministers Sometimes the Catholic religion is decland 
to be the state religion, and at least the free and public exercise 
of Its worship IS guaranteed Several conventions guarantee the 
free communu ation of the bishops, clergy and laitj with the 
Holy See, and this admits of the publication and execution of 
ipostolic letters in matters spiritual Others define those affairs 
of major importance which mav be or must be referred to the 
Holy See by appeal, or the decision of which is reserved to the 
Holy See On sev^eral occasions concordats have established a 
new division of dioceses, and provided that future erections or 
divisions should be made bv a common accord Analogous 
provisions have been m idi with regard to the territorial divisions 
within the dioceses , parishes have been recast, and the consent 
of the two authorities has been rcijuired for the csUblishmcnt 
of new parishes As regards candidates for ecclesiastical offices 
the concordats concluded with Catholic nations regularly give 
the sovereign the right to nominate or present to bishoprics 
often also to other inferior benefices, such as tanonrics, important 
parishes and abbevs , or at least the chon e of the ecclesiastical 
authority is submitted to the approval of the civil power In 
all cases canonical institution (which confers ecclesiastical 
jurisdiction) is reserved to the pope or the bishops In countries 
where the head of the state is not x Catholic, the bishops arc 
regularly elected by the chapters, but the civil jiower has the 
nght to strike out objectionable n vmes from the list of candidates 
winch is previously submitted to it Other conventions secure 
the exercise of the jurisdiction of the bishops in their diocese 
and determine precisely their authoritv over seminaries and 
other ecclesiastical establishments of instruction and education, 
as well as over public schools, so fir as concerns the teaching 
of religion CerUiin concordats deal with the orders and 
congregations of monks and nuns with a view to suhiecting them 
to a certain control while se ( iiring to them the leg d exercise of 
their activities Lcclesiastical immunities, such as reservxtion 
of the criminal cases of the elergv, exemption from militarv 
service and other privileges, are expressly maintained in a cer- 
tain number of pacts One of the most important subjects is that 
of church propertv An agreement is c ome to as to the conditions 
on which pious foundations are able to be made , the measure 
in which church property shall contribute to the public expenses 
IS indicated, and, in the 19th centun, the position of those 
who hav'e acquired confiscated church property is regularized 
In exchange for this surrender by the church of its ancient 
property the state engages to contribute to the subsistc nee of the 
ministers of public worship, or at least of ccrtiin of them 
Scholars agree m associating the earliest concordats with the 
celebrated contest about investitures (qii ), which so profoundlv 
agitated Christian Europe in the nth ind 12th centuries The 
first m date is that which was concluded for Lngland with Henrv 
I m 1107 by the efforts of St Anselm The convention of Sutri 
of nil between Pope Paschal II and the emperor Henrv \ 
having Ixien rejected, negotiations were resumed by Pope 
Calixtus II and ended in the concordat of Worms (1122), which 
was confirmed m 1177 bv' the convention between Alexander III 
and the emperor Frederick I In this concordat a distinction 
was made between spiritual investiture, bv the ring and pastoral 
staff, and lay or feudal investiture, by^ the sceptre The emperor 
renounced investiture bv ring and staff, and permitted canonical 
elections , the pope on his part recognized the king’s right to 
perform lay investiture and to assist at elections Analogous to 
this convention was the concordat concluded between Nicholas 
IV and the king of Portug il m x 289 
The lengthy discussions on ecclesiastical benefices in (lermanv 
ended finally m the concordat of \ lenna, promulgated bv 
Nicholas V in 1448 Alreadv at the council of Constance 
attempts had been mack to reduce the excessive papal reserva- 
tions and taxes m the mittir of Ix ncfices, privileges which had 
been established under the \vignon popes md during the Great 
Schism , for example, M irtm V had had to make with the 
different nations special arrangements which were valid for five 
years only, and by which he renounced the revenues of v'^acant 
benefices The council of Basel went further it suppressed 

VI 27 
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annates and all the benefice reservations which did not appear in 
the Corpus Juris Jiugenius IV repudiated the Basel decrees, 
and the ne^tiations termmated m what was called the “ con- 
cordat of the princes,” which was accepted by Eugenius IV 
on his death-bed (bulls of February 5 and 7, 1447) In February 
1448 Nicholas V concluded the arrangement, which took the name 
of the concordat of Vienna This concordat, however, was not 
received as law of the Empire In Germany the concessions made 
to the pope and the reservations maintained by him m the matter 
of taxes and benefices were deemed excessiv'e, and the prolonged 
discontent which resulted was one of the causes of the success of 
the Lutheran Reformation 

In France the opposition to the papal exactions had been 
still more marked In 1438 the Pragmatic Sanction of Bouiges 
adopted and put mto practice the Basel decrees, and m spite of 
the incessant protests of the Holy See the Pragmatic was observed 
throughout the 15th century, even after its nominal abolition 
by Louis XI m 1461 The situation was modified by the con- 
cordat of Bologna, which was personally negotiated by Leo X 
and Erancis I of France at Bolc^na in IJecember 1515, inserted 
m the bull ^August 18, 1516), and promulgated as law 

of the realm in 1517, but not without rousing keen opposition 
Aii bishoprics, abbeys and priories were in the royal nomination, 
the canonical institution belonging to the pope The pope pre- 
served the right to nominate to \acant benefices tn curia and to 
certain benefices of the ch ipters, but all the others were in the 
nomination of the bishops or other inferior collators However, 
the exercise of the pope’s right of provision still left considerable 
scope for papal intervention, and the pope retained the annates 

In the 17th century we have only to mention the concordat 
between Urban VIII and the emperor Ferdinand IT for Bohemia 
in 1640 In the 18th century concordats are numerous there 
are two for Spam, in 1737 and i7‘;3 , two for the diirh) of Milan, 
in 1 7 <57 and 1784 , one for Poland, in 1736 , five for Sardinia and 
Piedmont, in 1727, 1741, 1742, 1730 and 1770 , and one for the 
kingdom of the I wo Sicilies in 1741 

After the political and territorial uphea\aK which marked the 
end of the 18th renturv and the beginning of the iQth, all these 
concordats either fell to the ground or had to be recast In the 
i<5th century we find a long senes of concordats, of which a good 
number are still in force 1 he first m date and importance is that 
of i8ot, concluded for France between Napoleon, First Consul, 
and Pius VII after laborious negotiations Sa\ e in the provisions 
relating to ecclesiastu al benefices, all the property of which liad 
been confiscated, it reproduced the concordat of 1516 The pope 
condoned those who had acquired church property , and by way 
of compensation the government engaged to give the bishops and 
cur6s suitable salaries The concordat was solemnly promulgated 
on Easter Day 1802, but the government had added to it uni- 
lateral provisions of Gallican tendencies, which were known as the 
Organic Articles After havmg been the law of the Church of 
France for a century, it was denounced by the Prench go\em- 
ment in 1903 It remains, however, partly in force for Belgium 
and Alsace-Lorraine, which formed part of French territory 
m 1801 

We conclude with a brief chronological surv'ey of the concordats 
during the 19th century, some now abrogated or replaced, 
others maintained It must be observed that the denunciation 
of a concordat by a nation does not necessanly entail the separa- 
tion of the church and the state m that country or the rupture 
of diplomatic relations with Rome 

1803 For the Italian republic, between Napoleon and Pius 
VII , analogous to the French concordat , abrogated 

1813 It IS impossible to designate as a concordat the conces- 
sions which were wrested by violence from Pius VII when 
ill and in seclusion at Fontainebleau, and which he at once 
retracted 

1817 For Bavaria , still in force 

1817 New Erench concordat, m which I-ouis XVIII en- 
deavoured to revive the concordat of 1516 , but it was not put 
to the vote m the cliambers, and never came mto force. 

1817 for Piedmont, completed m 1836 and 1841 , was 


suppressed, like all other Italian concordats, by the formation 
of the kingdom of Italy 

i8i8 For the Two Sicilies, completed m 1834 , lasted until 
the invasion of the kingdom of Naples bv Piedmont 
1821 For Prussia , still in force 

1821 For the Rhine provinces not incorporated in Prussia, 
with the special object of regulating episcopal elections , con- 
cerned Wurttembeig, Baden, Hesse, Saxony, Nassau, Erankfort, 
the Hanseatic towns, Oldenburg and Waldeck This first 
concordat was immediately suspended, and was not ratified 
until 1827 , It IS partially maintained It had to be replaced 
by new concordats concluded with Wurttembcig in 1837 and the 
grand-duchy of Baden m 1839 , but these conventions, not 
having been ratified by tliose countries, never came mto force 
1824 For the kingdom of Hanover , maintained 

1827 For Belgium and Holland , abandoned by a common 
accord 

1828 and 1845 For bwitzerland, for the reorganization of the 
bishojirics of Basel and Soleure , in force 

1847 For Russia , never applied by Russia It was followed 
by several partial conventions 

1851 Eor Tuscany , lasted until the formation of the kingdom 
of Italy 

1831 Eor Spain, completed m 1859 and 1888 , m forte 
A convention on the religious orders was concluded 111 1904, 
but had not received the assent of the Senate in 1908 

1835 E'or Austria , denounced in 1870 Several of its 
provisions are maintained by unilateral Austrian laws The 
emperor of Austria continues to nominate to bishoprus by 
virtue of rights anterior to this concordat 

1857 Eor Portugal, completed in 1886 for the Portuguese 
possessions in the Indies , in force 
1886 For Montenegro , in force 

The numerous concordats concluded towards the middle of 
the 19th century with sevenl of the South American rcpuiilus 
j either have not come mto force or have been denounced and 
replaced by a more or less pacific modus vivmdi 
' For texts see Vinc< nzio Nus^i Qtmtquagtnta cunvttti tones de idnts 
ecchstasHcts (Rome 1869 Maine 1870) Brandon Loncordaia 
tnUr S bedem et tnedyiam naitunem CefmaHiae Ac /undated) f)n 
the nituic and obligation of concordats sec Mgr Gjobbio 7 Con- 
cordati (Monza lyoo) idem 1 ezioni di diplomazia eiclestastica 
(Rome 1899-1003) Cardinal Cavagnis InstituHones juris pubhet 
eccUsuistu>% (Rome 1906) For the French concordats sec \ 
Baudnllard Quatre cents am de concordat (Pans 1905) BouKy dc 
la Meurlhc Documents siir la mgoaatton du coniordat et stir Ics attires 
rapports de la France avecle Stdge 1891 1903) C irdinal 

MaUiieu I e Concordat de rSoi (Pans 1903) E Sevestrt I e Con 
lordat de tSoi I histoire le ttxte la destinee (Pans 1905) On the 
relations between tiic church and the state m various countries see 
Venng, hirc/ienrocht §§ 3053 (\ Bo '^) 

CONCORDIA, a Roman goddess, the personification of peace 
and goodwill Several temples m her honour were erected at 
Rome, the most ancient being one on the Capitol, dedic.ited to 
her by Camillus (367 b c ), subsequently restored by Livia, 
the wife of Augustus, and consecrated by Tiberius (a d 10) 
Other temples were frequently built to commemorate the 
restoration of civil harmony Offerings were made to Concordia 
on the birthdays of emperors, and Concordia Augusta was 
worshipped as the promoter of harmony m the imperial house- 
hold Concordia was represented as a matron holding in her 
right hand a paJera or an oliv e branch, and in her left a cornu 
copae or a sceptre Her symlxils were two hands joined together, 
and two serpents entwined about a herald’s staff 
CONCORDIA (mod Concordia Saf>ittaria), an ancient town 
of Venetia, in Italy, 16 ft above sea-level, 31 m W of Aquileia, 
at the junction of roads to Altmum and Patavium, to Opitergmm 
(and thence either to Vicetia and Verona, or Feltria and friden- 
tum), to Noncum by the vallev of the Tilaventus (Taghamento), 
and to Aquileia It was a mere village until the time of Augustus, 
who made it a colony Under the later empire it was one of the 
most important towns of Italy , it had a strong garrison and a 
factory of missiles for the army The cemetery of the garrison 
has been excavated since 1873, and a laige number of important 
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inscriptions, the majority belonging to the end of the 4th and 
the beginning of the 5th centuries, have been discovered It 
was taken and destroyed by Attila in ad 452 Considerable 
remains of the ancient town have been found— parts of the 
city walls, the sites of the forum and the thc^atre, and probablv 
tliat of the arms factory Ihe objects found are preserved at 
Portogruaro, li m to the N The see of Concordia was founded 
at an early period, and transferred in 1339 to Portogruaro, 
where it still remains The baptistery of Concordia was probably 
erected in 1100 

Soe Ch Hiilsen m I’auly Wissow I h'ealenc yclopadte iv (Stuttgart 
1901)830 (r As) 

CONCRETE (Cat concretus, jjarticiple of concracere, to grow 
together), a term used m various technical senses with the 
general sigmficance of combination, conjunction, solidity Thus 
the building material made up of separate substances combined 
into one is known as concrete (see below) In mathematics and 
music, the adjective has been used as synonymous with “ con- 
tinuous ” as opposed to “ discrete,” t e “ separate,” “ discon- 
tinuous ” This antithesis is no doubt influenced by the idea 
that the two words derive from a common origin, whereas 
“ discrete ” is derived from the Latin dtscernere In logic and 
also in common language concrete terms are those which signifv 
persons or things as opjiosed to abstract terms which signifj 
qualities, relations, attributes (so J S Mill) Thus the term 
” man ” is concrete, while “ manhood ” and “ humanity ” 
arc abstract, the names of the qualities implied Confusions 
between abstract and concrete terms are frequent , thus the 
word “relation,” which is stnctlv an abstract term impl>ing 
connexion between two things or persons, is often used instead 
of the ( orrei t term ‘ relative ” for people related to one another 
Concrete terms are further subdivided as Singular, the names 
of things regarded as mdividuils, and General or Common, the 
names which a number of things bear m common m virtue of 
their possession of common characteristics These latter 
terms, though concrete in so far as they denote the pci sons or 
things which are known liy them (see Denotation), have also 
an abstract sense whin viewed connotativclv, te as implying 
the quality or ijualitios in isolation from the individuals ihe 
ascription of adjectives to tie class of concrete terms, upheld 
by J S Mill, has been disjiuted on the ground that adjectives 
are applied both to concrete and to abstract terms Hence 
some logic 1 ins make a separate class for adjectives, as being 
the names neither of things nor of qualities, and describe them 
as Attributive terms 

CONCRETE, the name given to a building material consisting 
generally of a mixture of broken stone, sand and some kind of 
ccmint To these is idded water, which combining chemically 
with the cement conglomerates the whole mixture into a solid 
mass, and forms a rough but strong artificial stone It has thus 
the immense advantage ov er natural stone that it can be easily 
moulded while wet to any desired shape or si/e Moreover, its 
constituents cm lie obtuned in almost anv part of the world, 
and Its manufacture is extremely simple On account of these 
properties, builders hav e come to giv^e it a distinct preference over 
stone, brick, timber and other building materials So popular 
has it become that besides being used for massive constructions 
like breakwaters, dock walls, culverts, and for found itions of 
buildings, lighthouses and bridges, it is also proving its usefulness 
to the architect and engineer in many other wavs A remarkable 
extension of the use of concrete has been made possible by the 
introduction of scientific methods of combining it with steel or 
iron The floors and even the walls of important buildings are 
made of this combination, and long span bridges, tall factorv' 
chimneys, and large water-tanks are among the many novel uses 
to which it has been put Piles made of steel concrete are driven 
into the ground with blows that would shatter the best of timber 
A fuller description of the combination of steel and concrete will 
be given later 

The constituents of concrete are sometimes spoken of as the 
matrix and the aggregate, and these terms, though somewhat old- 
fashioned, are convenient The matrix is the lime or cement, 


whose chemical action with the added water causes the concrete to 
solidify , and the aggregate is the broken stone or hard material 
which IS embedded in the matrix The matrix most 
commonly used is Portland cement, by far the best and 
strongest of them all The subject of its manufacture 
and examination is a most important and interesting one, and the 
special article d< ihng with it should be studied (see ( ement) 
Here it will only be said that before using Portland cement very 
careful tests should be made to ascertain its quality and con- 
dition Moreover, it should be kept m a damp proof store for a 
few weeks , and whin taken out for use it should be mixed and 
placeel in position as quukly as possible, beiause rtin, eir even 
moist air, spoils it bv causing it to set premituiel) The oldest 
of all the matrices 15 lime, and many splendid examples of its use 
by the Reimans stdl exist It has l)ecn to a great extent super- 
seded by Portland cement, on account of the much greater 
strength of the latter, though hme concrete is still used in man> 
places for dry foundations and small structures To be of ser- 
vice the lime should l>e what is known as “ hvdraulic, that is, 
not pure or “ fat,” but containing some argillaceous matter, 
and should be carefully slaked with water before being mixed 
with the aggregate To ensure this being properly done, the 
lumps of lime should be broken up small, and enough water to 
slake them should be added, the lime then being allowed to rest 
for about fortv-eight hours, when the water changes the p irticles 
of quicklime to hv drate of lime, and breaks up the hard lumps 
into a powder 1 he h\ drattd lime, after btmg passed through a 
fine scrim to sort out any lumps unaffected b\ the water is 
reidy for concrete making, and if not required at once should hi 
stored m a dry^ place Other matrices are slag cement a eom- 
parativclv recent invention, and some other natural and artificial 
cements which find occasional advexates Materials like tar and 
pitch are sometimes employed as i matrix , thc\ are ustd hot 
and without water, the solidifying action being due to cooling 
and to ev aporation of the mineral oils contained m them V\ hat- 
ever m itrix is used, it is almost inv ariabh “ diluted ’ with sand 
the grains of which become i oated with the finer particles of the 
matrix i he sand should be coarse-grained and hard 1 1 should 
be free from dirt — th it is to sav' free from i lav or soft mud, for 
instance, whii h prev’ents the cement adhering to its particles or 
again from sew'age matter or an^ substance which will chernually 
(iestrov the matrix The grams should show no signs of cleca\ , 
and bv preferente should be of an angular shape Ihe sand 
obtained by crushmg granite and hard stones is excellent hen 
hme IS used as a matrix, certain natural earths such as pozzuolana 
or trass, or, failing these, powdered bricks or tiles, mav lie used 
instead of sand with great ad\antagt They have the property 
of entenng into chemical combination with the lime forming a 
liard settmg compound, and increasing the hardness of the 
resulting concrete 

The commonest aggregates are broken stone and natural flmt 
gravel Broken bru ks or tiles and broken furnace slag are some 
times used, the essential points being that the aggregate should 
be hard, clean and sound Generally specking broke n stones w ill 
be rough and angular, whereas the stones in flint grivcl will hi 
companitiv elv smooth and round It might be supposed, there 
fore, that the broken stone w ill necessarily be the lietter aggregate, 
but this does not ahvav s follow Experience shows that although 
spherical pebbles are to be avoided, Portland cement adheres 
tightly to smooth flint surfaces, and that rough stones often give 
a less compact concrete than smooth ones on account of the 
difficulty of bedding them into the matrix whin laving the con- 
crete In mixing concrete there is alw i\s a tendeniy for the 
stones to separate themseh'es from the sand and cement, ind to 
form “ pockets ’ of honeycombed concrete which are neither 
water-tight nor strong 1 hese arc much more liable to occur when 
the stones are flat and angular than when they are round 
Modem engineers favmur the practice of having the stones of 
various sizes instead of bemg uniform, bei ause if these sizes are 
wisely proportioned the whole mixture can be made more solid, 
and the rough “pockets” avoided Porhrst-class work however, 
and < speciailv m steel concrete, it is customary to reject v ery large 
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Stones^ "ind to insist that all shall pass through a ring | of an inch 
in diameter 

I he water, like all the other constituents of concrete, should 
be clean and free fiom vegetable matter At one time sea-water 
was thought to be injurious, but modern investigation finds no 
objec tion to it except on the score of appearance, efflorescence 
being more likely to occur when it is used 

Somf times m mossue concrete structures large and heavy 
stones as big ?s a man can lift are buried in the concrete after it is 

1 lid in position but while it is still wet The stones should be 
hard and ( kan, and care must be taken that they are completely 
surrounded Such concrete is known as rubble concrete 

In proportioning the quantities of matrix to aggregate the ideil 
to be aimed '’t is to get a concrete m which the voids or air-spaces 
shall be as small ^s possible , and as the lime or cement 
tlons'^' usuallv by far the most expensive item, it is desir- 
cable to use as little of it as is consistent with strength 
When naturil flint grwel containing both stoms and sand is 
used, it IS usual to mix so much giavel with so much lime or 
cement 1 he proportions in practice gcncrallv run from 3 to i for 
very strong worlc, down to 12 to i for unimportant work Some 
engineers have the sand separated from the stones by screens or 
sieves and then remixed in definite proportions VVhen stones 
and sand are obtained from different sources, their relative 
proportions have to be decided upon A fommon wiv of doing 
this IS first to choose a proportion of sand to cement, which will 
probibly vary from i to i up to 4 to i It then remains to 
determine what proportion of stones should be added hor this 
purpose a large can, whose volume is known, is filled loosely with 
stones, and the volume of the voids between them is determined 
b> measuring how much water the can will hold m addition to the 
stones It IS then assumed that the quantity of s^nd and cement 
should be equal to the voids Moreov^er, the volume of sand and 
cement together is generally assumed to be equal to th it of the 
sand alone, as the cement to a large extent fills up voids in the 
s£uid For example, suppose it is resolved to use 2 parts of sand 
to I of cement, and suppose that experiment shows that in a 
pailful of stones two-fifths of the volume consists of voids, then 

2 pirts of sand (or sand with cement) will fill voids in i, pirts of 
stones, and the proportion of cement, sand, stones Ivecomes 
I 2 Iheie are several weak points in this reasoning, and a 
more aiciirite wiy of determining the best proportions is to tr> 
different mixtures of cement, stones and sand, filling them into 
different puls of the same size, and then ascertaining, by weighing 
the pails, which mixture is the densest 

In determining the amount of water to be added, several 
things must be considered The amount required to combine 
chemically with the cement is about 16 % by weight, but in 
practice much more 1 han this is used, because of loss by evapora- 
tion, vnd the difficultv of ensuring that the water shall be uni- 
formly distributed If the situation is cool, the stone hard, and 
the concicte can fully rammed directly it is laid down and kept 
moist with damp cloths, only just sufficient to moisten the whole 
mass is required On the other hand, water should lie given 
gcnerousl> in hot weather, also when absoiljtnt stone is used or 
when th( concrete is not rammed In these cases the concrete 
should be allowed to take all it can, but an excess of water which 
would flow away, c irrving the cement with it, should l^e avmided 

I he thorough mixing of the constituents is a most important 
Item in the production of good concrete Its object is to distri- 
bute all the materials evenly throughout the mass, 

* and It IS performed m many different ways, both by 
hand and by machine I he rclitiv^e values of hand and machine 
work ere often discussed Roughly it mav be said that where 
a large mass of concrete is to be mixed at one or two places a 
good machine will he of great advantage On the other hand, 
where the mixing platform has to be constantly shifted, hand 
mixing IS the more convenient way In hand mixing it is usual 
to measure out from gauge boxes the sand, stones and cement 
or lime in a heap on a wooden platform Then they are turned 
once or twice in their dry state by men with shovels Next 
water is carefully added, and the mixture again turred, when 


It IS read> for depositing for important work and especiallj 
for thin structures the number of turnings should be increased 
Many tvpes of mixing machines are obtainable , the favourite 
type is one in which the materials arc placed in a large iron box 
which IS made to rotate, thus tumbling the matrix ind aggregate 
over eath other again and again Another simple apparatus 
IS a large vertical pipe or shoot in which sloping bailie plates 
or shelves are placed at intervals The miteruls are fed m ai 
the top of the shoot and fall from shelf to shelf, the mixing being 
effected by the v'-arious shocks thus given When mixed the 
concrete is carried at once to the position required, and if the 
matrix is quick setting Poitland cement this operation must 
not be dt 1 lyed 

One of the few drawbacks of concrete is that, unlike brickwork 
or masonry, it has nearly always to be deposited within moulds 
or framing which give it the required shape, and Moulds 

which are removed after It IS set Indeed, the tiouble * 

and expense of these moulds sometimes prohibit its use It is 
essential thit they shall be strong and stiff, so as not to yield 
at all from the pressure of the wet concrete The moulds for the 
face of a wall consist generally of wooden shutters, leaning 
against upright timbers whu h are secured by horizontal or 
raking struts to firm ground, or to anything that will bear the 
weight If a smooth and neat face is wanted other precautions 
must be taken The shutters must be planed, and coated with 
a mixture of soap and oil, so as to come away easil) after the 
concrete is set Moreover, when depositing the concrete, 
shovel or other tool must be worked between the wet concreti 
and the shutter Ihis draws sand and witcr to the face and 
prevents the rough stones from showing themselves Sometimes 
rough concrete is rendered over with a plaster of cement and 
sand after the shutters have been removed, but this is liable 
to peel off and should be av oided 

I he method of depositing depends on the situation If for 
important walls, or for small scantlings sudi as steel concrete 
generally involves, the concrete should be deposited 
in quite small quantities and very carefully rammed 
into position If for massive walls, it is usual to tip 
It out in large quantities from a baiTow or wagon, and simply 
spread it in layers about a foot thick Depositing concrete 
under water for breakwaters and bridge foundations requires 
special skill and special appliances It is usually done in one 
of thiee wa>s — (a) By moulding the concrete ashore into 
laige blocks, which, when sufficiently hard, are lowered through 
the water into position liy a crane or similar machine with the 
aid of divers The most notable instance of this t>pe of con 
stiuction was at the port of Dublin, where Mr B B Stone> 
made blocks no less than 3^0 tons in vv ight hach block 
formed a piece of the quay will 12 ft long and 27 ft high, 
being made on shore and then deposited in position by floating 
sheers of special design (b) By moulding the concrete into 
what are called “ bag-blocks ” In this s) stem the concrete 
IS filled into bags, which arc at once lowered through the water 
like the blocks But in this case the concrete being still wet 
can adapt itself more or less to the shape of the adjoining b igs, 
and strong rough walls can be built m this way Sometimes 
the bags are made of enormous size, as at Aberdeen breakwater, 
where the contents of eat h bag weighed 50 tons The canv^as 
was laid in a hopper batge and there Idled with the concrete 
and sewn up The enormous bag was then diopped through a 
door in the bottom of the barge upon the breakwater foundation 
(c) By depositing the wet concrete through the water between 
temporary upright timber frames which form the two faces of 
the wall In this case very great care has to he taken to prevent 
the cement from being washed away from the other constituents 
when passing through the water Indeed, this is bound to happen 
more or less, but it is guarded against by loweimg the concrete 
slowly in a special box, the bottom of which is opened as it 
reaches the ground on which the concrete is to be laid This 
method can only be carried out m still water, and where strong 
and tight framing can be built which will prevent the concrete 
from escaping For small work the box can be replaced by a 
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canvas bag secured by a special tripping noose which can be 
loosened when the bag has reached the ground The concrete 
escapes from the bag, which is then drawn up and refilled 
Concrete may be compared with other building materials 
like masonry or timber from various points of view, suth as 
strength, durability, convenience of building, fire- 
teagt resistance, appearance and cost Its strength vanes 
within very wide limits according to the quality and proportions 
of the constituents, and the skill shown in mixing and placing 
them To give a rough idea, however, it may be said that its 
safe trushing load would be ibout J cwt per sq in for lime 
concrete, and i to 5 cwt for Portland cement concrete I he 
safe tensile strength of Portland cement cone rete would be some- 
thing like onc-tenth of its compressive sticngth, and might be 
far less On this account it is usual to nc'glect the tensile strength 
of tonercte in designing structures, and to arringe the material 
in such a way that tensile stresses are avoided Hence slabs 
or beams of long span should not be built of plain concrete, 
though when lemforced with steel it is admirably adapted for 
these pui-poses 

In reg ird to durability good Portland cement concrete is one 
of the most duralile materids known Neither hot, cold, nor 
D r bint weather has practically any effect whatever upon 
^ It Trost will not injure it after it has once set, though 
It IS essenti il to guard it from frost during the opera- 
tions of mixing and depositing The same praise cannot, how- 
ever, be given to lime concrtti Fven though the best hydraulic 
lime be used it is wise to (onfinc it to places where it is not 
exposed to the iir, or to running water, and indeed for important 
structures the use of lime should be avoided (jood Portland 
cement is so much stronger th in vny lime that there in ft w 
situations where it is not iheaper as well as better to use the 
former, becuiso, although cement is the more expensive matrix, 
a smillcr proportion of it will juflice for use Lime should 
nt tr be used in v\ 01 k exposed to sci-watcr, or to water containing 
flu mu Is of in) kind Portland eement concrete, on the other 
hand, m ly be used without fear m sea-water, prov ided that 
Ctrl am reasonable pret lutions ire taken Considerable alarm 
w IS treated about the vcir 1887 bv the failure of two or three 
luge structures of Portl ind cement condetc exposed to sta- 
w Iter, both in Lnglmd and other (ountries ihc milter was 
e ircfullv mvcstigitcd, md it was fouml tint the sulphate of 
migncsii in the sca-w itei has a decomposing action on i’ortland 
(imcnts, cspcciall) those which contiin i largo proportion of 
lime or even of ilurnini Indeed, no Portland cement is fret 
fiom the liability to be detomposed by sea-water, and on a 
moderate scile this aetion is alwi\s going on moie or less But 
to ensure the permanence of structures in sea-water the great 
object Is to ( hoose a I'ement containing as little lime ind alumina 
IS possible, <ind free from sulphates such as gypsum , ind more 
important still to proportion the sand and stones in the concrete 
in such i w ly th it the structure is practically non-porous If 
this IS done there is really nothing to fear On the other hand, 
if the concrete is rough and porous the sc.x-waler will gradually 
eat into the hcait of the structure, espeiiallv m i case like a 
dam, wlierc the water, being higher on one side than the other, 
constantly forces its way through the rough material, anti 
decomposes the Portland cement it contains 

\s regards its convenience for building purposes it may be 
said roughly that in “mass” work concrete is vastl) more 
Coaven- convenient than iny other material But eoncrete is 
leiiceaad hampered by the fact that the surf ate always his to 
appear- be formed by means of wooden or other framing, and 
in the case of thin walls 01 floors this framing becomes 
i serious item, involving expense and deliv In appearance 
eoncrete can rarely if ever iivil stone or brickwork It is true 
that It can be moulded to anv desired shape, but mouldmgs in 
concrete generally give the appearance of being unsatisfactory 
imiUtions of stone Morcc^vai, its colour is not pleasing These 
defects will no doubt be cwcrcome as concrete glows in popu- 
kiritv as a building matcrul and its aesthetic treatment is better 
understood Concrete pavings are being used in buildings of 


first importance, the aggregate being very carclull) selected, 
and m many cases the whole mixture coloured by the use of 
pigments Care must be taken m their selection, however, as 
certain colouring matters such as red lead lie clc'-tru tivc to the 
cement One of the greit objections to the ipjn u uKc of 
concrete is the fart tluit soon after its erection irn^.ul'ii cricks 
invariably appear on its surf lec Ihese ciacks iic probably 
due to shrinkage while setting, iggrav itcd b) changes in tc mpera- 
turc They o* cur no less in slruc tures of rriascmr) and brickwork, 
but in these cases they generally follow the joints, and are almost 
imperceptible In the rise of a smooth concrete fare there arc 
no joints to follow, and the cracks become an ugK feature 
They are sometimes regulated bv forming artificial joints 
in the structure by embedding strips of wood or sheet non it 
regular intervals, thus forming “lines of weaknes',,’ at whieh 
the cracks therefore take place A pleasing* rough’ appcirincc 
can Ik given to c one I c tc in brushing it o\ ei ooi ifter it h is set 
with a stiff brush dipped in water or dilute old f)r if hard, 
Its surface can be picked all over with 1 bush himmer 

At one time Portland cement eonerete was considered to be 
1 icking in fireproof qualities, but now it is regarded as one of the 
best lire-rcsisting materials known Although experi 
rnents on this matter are badly needed, there is little 
doubt that good steel concrete is very nc irly indestruc- 
tible by fire ihc matrix should be Portland cement, and the 
niture of the aggregate is important Cinders havi been and 
are still much favoured for this purpose The reason tor this 
preference lies in the fact that being porous and full of air, the a 
are a good non-conductor Hut Ihev are weak, and modern 
cxjKrience goes to show that a strong concrete is the best, 
and that probablv materials like broken clamp bricks or burnt 
clay, which are porous and \ et strong, are far bettei than cinders 
as a fireproof .aggregate limestone shou'el be avoided, 's it 
soon splits under heat The steel rcinforecment is of immense 
imporUince in lireproof work, because, if properlv designed. 
It enables the concrete to hoW together and do its work even 
when It haS bee n e racked b) fire and water On the other hand, 
the concrete, being a non conductor, pre series the steel from 
being softened and twisted by excessive temper ituie 

Onlv very general remarks can be made on the subject of 
cost, as this Item vanes gieitiv in diffeitnt situ itions and with 
the market pric e of the matei lals used But in Lngl incl 
It rn.iy be s iid th it for m .s^ive work such .as big walls 
ind found.itions concrete is nearlv ilwavs chc iper than brickwork 
eir masonry On the other hand, lor reasons ah dv given, 
thin walls, such is house walls, will cost more in coicrcte 
Steel eoncrete is even more difficult to generalize about is its 
use IS compaiatively new, but even m the mattci of fiist cost 
It IS proving a sciious riv.il to timber and to plate steel work 
in floors, bridges and Links, and to brickwork and plain concieie 
in structures such .is culverts .and retaining walls towns md 
domes 

Arlifuial Stone'i -Iheie ire mani v'.anetics of concrete 
known as “ artificual stores which can now he bought reach 
moulded into the form of paving slabs, wall blocks .ind pipes 
they ire both pleasing in ippcarincc ind verv duriblc bciig 
carefully made In skilled workm n Grinohthic, globe grmue 
and synthetic stone are ex.amples of these Some sue h s 
victoria stone, imperial stone and others, arc hardened and 
rendered non-porous .alter manul.actuic bv immersion in a 
solution of silicate of soda Others, like I ord s sdu ite of lime- 
stone, are prietu illy lime mortars of excellent quilitv, which 
can loe carved and cut like a s indstone of fine qu ihtv 

6/cc/ Concrete — The mlioduetion of steel concrete (do 
known as ferroconcrete, armoured eoncicte, or lemfonrd 
eonerete) is generillv attributed to Joseph Momer i 1 reach 
gardener, who .about the veu 1868 was anxious lo build some 
concrete water b.isms In order to leduce the thickness of the 
walls and floor he conceived the idea of stiengthening them by 
building in a network of iron rods \s a matter of f u t other 
mventors were .at work before Monier but he deserves much 
credit for having pushed his invention with vigour, and for 
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—Expanded Steel Concrete Slab. 


having popularized the use of this invaluable combination laying should all be done very thoroughly , the concrete should 
The imfxirtant point of hi-^ idea was that it combined steel and be rammed in position, and any old surface of concrete which has 
concrete m such a way that the best qualities of each material to be covered should l)e cleaned and coated with fresh cement 
were brought into play Concrete is readily procured and The reinforcement mostly consists of mild steel and sometimes 

of wrought iron steel, however, is stronger and 

generally cheaper, so that in hnglisli practice it holds 
the field It should be mild and is usually specify d to 
have a breaking (tensile) strength of 28 to 32 tons per 
> '''ith an elongation of at least 20 % in 8 in Any 
bar should be capable of being bent cold to the shape 
fK'v letter U without breaking it The steel is generally 

m the form of long b,irs of circular section At 
'nK '' 11!^' \ feared that such bars would have a tendency 

the concrete m which they were tm- 
I'R'' '>Ko Yi^Vv llH\ bedded, but experiments have shown that if the bar 

\lil! *'1 'M '*^51 painted but has a natural rusty suiface a very 

— :£1 — jki— considerable adhesion between the concrete and steel 
Fig I — Expanded Steel Concrete Slab. -—as much as 2 cwt per sq m of contact surface — 

may be relied upon Many devices are used, however, 
easily moulded into shape It has considerable compressne to ensure the adhesion between concrete and bar being 
or crushing strength, hut k somcwhit deficient m shearing perfect (i) In the Hennebique system construction the 
strength, and distinctly weak in tensile or pulling strength bars are flattened at the end and split to form a “ fish tail ” 
Steel, on the other hand, is easily procurable m simple forms (2) In the Ransome system round bars are rejected m favour 
such as long bars, and is exceedingly strong But it is diflicult of square bars, which have been twisted m a lathe in “ barley 

and expensive to work up into \arious forms Concrete has been 

avoided for mtkmg bcims, slabs and thin walls, just because 

Its deficiency in tensile strength doomid it to failure in such 7 

structures But if a concrete slab be " reinforced ” with a ' 

network of small steel rods on its under surface where the — ill 

tensile stress! s occur (see hg i ) its strength will be c normously \ | ^ 

increased Ihus the one point of weakness in the concrete ' j }W- ^ - 

slab IS overcome by the addition of steel in its simplest form, | / \ 

and both materials are ust d to their best advantage The jl [ 'J 

scientific end practical value of this idea was soon seized upon ~ ^ \ />^ 

by vinous inventors and others, and the number of patented ^ O _ ~ 

systems of combining steel with concrete IS constantly increasing V Q - ■ — ~ ) 

Many of them are but slight modifications of the older systems, 1 _ '=sr=^ £ H 1— 1 

and no attempt will be made here to dosiribe them m full In M H I 

England it is customary to allow the pvtentee of one or other rMn ' 

system to furnish his _ II i I ' 
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-Hennebique System 


t vf H n n yf i expenence sugar ” fashion (3) In the Habnck system a flat bar simi- 

A A A /V /\ I success as larly twisted is used (4) In the Tharher system a flat bar with 

! \ \J \JI VJ ^ I special projections like rivet heads is spet lally rolled for this purfiose 

/( )( A )a( r virtue in this or that (5) In the Kahn s> stem a square bar with “ branches ” is used 

^ /\ /\ ff \ //\ h system I he majority of (b)In the “ expanded metal ” system no bars are used, but instead 
w W W W n these systems have a strong steel netting is manufactured in large sheets by special 

A A A A A emanated from Prance, machinery It is made by cutting a senes of long slots at regular 

y\/\/\/\/ V where steel concrete is intervals in a plain steel plate, which is then forcibly stretched 

I yf r( y( y( largely used America out sideways until the slots beiome diamond shaped openings, 

^ A /\ /\ ll \ h Germany adopted and a trellis work of steel without any joints is the result 

\( \( readily, and in (fig 2) 

\l U u ViU England some very lai^e The structures in which steel concrete is used may be anal> sed 
Expanded Metal structures have been as consisting essentially of (i) walls, (2) columns, (3) {>ilcs, (4) 

I erected with this matcnil beams, (5) slabs, (6) arches Ihe designs 

I The concrete itself differ considerably according to which of ff ITlIll 

should always be the very these purposes the stnieture is to fulfil |Jr 

Section through Intersection best quality,and Portland The effect of reinforcing 7 vaUs with steel | W 

^ cement should be used on is that they can be made much thinner rt 

account of its superiority I he steel reinforcement is generally applied i W~ n lly 

to all others The aggregate should be the best obtainable and m the form of vertical rods built m the A li / 

ol different sizes, the stones being freshly crushed and screened wall at intervals, with lighter horizontal / J 

to pass through a I m ring Very special care should be taken rods which cross the vertical ones, and 

so to proportion the sand as to make a perfectly impennous thus form a network of steel which is buried 

mixture The proportions generally used are 4 to i ind 5 to i in the concrete These rods assist in taking 

in the case of gravel concrete, or r 2 4 or r 2! 6 m the case the weight, and the whole network binds 

of broken stone concrete Rut, generally speaking, m steel the concrete together and prevents it from Eig 4 

concrete the cost of the cement is but a small item of the whole cracking under a heavy load The vertical ije,^neij,que System 

expense, and it is worth while to be generous with it If it is rods should not be quite m the middle of 

used m piles or structures where it is likely to be bruised the the wall but near the inner and outer faces alternately Care must 

proportion of cement should be increased The mixing and be taken, howev'er, that all the rods are covered by at least an 


Section througli Intersection 
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r«6? for Pitching Pile 


LonsritadmaJ Section. 

Fig 5 — Steel and Concrete Pile (Williams System) 




Wire Rlnge ^ 




inch of concrete to preserve them from damage by rust or fire 
In the Cottancm system tlie concrete is replaced by bntks 
pierced with holes through which the vertical rods are threaded , 
the horuontal tie-rods arc also used, but these do not merely 
cross the vertical ones, but are woven in and out of them 
Columns ha/e generally to bear a heavier weight than walls, 
and have to lie correspondingly stronger They have usually 
been made square with a vertical steel rod at each corner 1 o 
prevent these rods from spreading apart they must be tied tc^ether 
at frequent intervals 
In some systems this is 
done by loops of stout 
wire connectir^ each 
rod to Its neighbour, 
and placed one above 
the other about every 
10 in up the column 
(figs 3 and 4) In other 
systems a stout wire is 
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wound continuously in a spiral form round the four rods 
Modern investigation goes to prove that the latter is theoretically 
the more economical way of using the steel, as the spur\l 
binding wire acts like the binding of i wire gun, and prevents the 
concrete whu h it encloses from bursting even under very great 
loads 

lhat steel concrete can be used for />.’/< r is perliaps the most 
astonishing feature in this invention Ihe fact that a compara- 
tively brittle material like concrete can be subjected not only to 

heavy loads but also 

, , -■ — tion from the blows 

of a heavy pile ram 
makes it appear as 
if Its nature and pro- 
perties hid been 
changed by the steel 
reinforcement In a 
sense this is un- 
doubtedly the case 
A G Considcre’s ex- 
periments have shown 
that concrete when reinforced is capable of being stretched, 
without fracture, about twenty times is much as plam concrete 
Most of the piles driven in Gicat Britain luve been made on the 
Hcniiebuiue system with four or six longitudinal steel rods tied 
together by stirrups or loops at frequent intervals Piles made 
on the Williams system have a steel rolled joist of I section 
buried in the heart of the pile, and round it a series of steel 
wire hoops at regular intervals (fig 5) Whatev er s> stt m is used, 
care must be taken not 
to batter the head of the 
pile to pieces with the 
heav’} ram To prevent 
this an iron “ helmet ” 
containing a lining of 
sawdust IS fitted over 
the head of the pile 
The sawdust adipts it- 
self to the rough shape 

of the concrete, and deadens the blow to some extent 
But it IS in the design of steel concrete beams that the greatest 
ingenuity has been shown, and almost every patentee of a 
“ system ” has some new device for arranging the steel reinforce- 
ment to the best advantage Concrete by itself, though strong 
in compression, can offer but little resistance to tensile and shear- 
ing stresses, and as these stresses always occur m beams the 








problem arises how best to arrange the steel so as to assist the 
concrete in bearing them To meet tensile stresses the steel is 
nearly always inserted in the form of bars running along the beam 
lugs 6 to 9 show how they are arranged for different loading 
In each case the object is to place the bars as nearl) as possible 
where the tensile stresses occur In cases where ill the stresses 
are heavy, that portion of the beam which is under conqircssion 
IS similarly reinforced, though with smaller bars (figs 10 and 1 1) 
But as these tension and 
compression bars are 
generally placed near the 
under and upper surface 
of the beam they are of 
little use in helping to r“ 

resist the shearing M 

stresses which are great- 
cst at Its neutral axis 
(See Bridges) Ihcse 
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Tic 14 — Stirrup (Ilcnncbique System) 


shearing stresses in a heavily loaded beam would cause it to 
split horizontally at or near the centre To j^revent tins man> 
ingenious devices have been introducerl (1) Perhaps one of 
the most efficient is a diagonal bracing of steel wire passing to 
and fro between the upper and lower bars and firmlv secured 
to each bv lapping or otherwise (fig 13) this device is useil 
in the Coignet and other French sv stems (2) In the Hennebique 
svstem (which has found great fivour m England) vertical 
bands or “ stirrups,” as they are generally calletl, of hoop 
steel are used (fig 13) I bey are of U shape, and passing round 
the tension bars 
extend to the top 
of the beam (figs 
14 and 3X They 
are exceedingly 
thin, but being 
fiuried in concrete 
no d anger of their 
perishing from 
rust is to be feared 
(j) In the Bous- 
siron system a 
similar stirrup is 
used, but uistead 01 being vertical the two parts are spread so that 
each is shghtlv inclined (4) In the Coularon system, the stirrups 
arc inclined as in fig 15, and consist of rods, the ends of which arc 
hooked over the tension and compression bars (5) In the Kahn 
svstem the stirrups are similarly arranged, but instead of being 
merely secured to tlac tension bar, the} form an integral part of 
It like branches on a stem, the bar being rolled to a special section 
to admit of this (6) In many systems such as the ‘ expanded 
metal ” svstem, the 


tension and compres- 
sion rods together witli — - — . ^7 

the stirrups are all 

abandoned in fav^our of Fig i 5 

i single rolled steel 

joist of I section, buried in concrete (see fig 16) Probably the 
weight of steel used in this way is excessive, but the joists are 
cheap, readily procurable and easv to handle 

Floor slahh ma} be regarded as w idc and shallow be ims and 
the remarks made about the stresses in the one appl} to the 
other also, accordinglv, the various devices whidi are used 
for strengthening beams recur In the slabs But m a thin slab, 
with Its comparatively small span and light load, the concrete 
is generally strong enough to bear the shearing stresses unaided, 
and the reinforcement is devoted to assisting it where the 
tensile stresses occur For this purpose many designers simpl) 
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use the modification of the Monier system, consisting of a 
horizontal network of crossed steel rods buried in the concrete 
“ Fxpanded metal ” too is admirably adapted for the purpose 
(fig i) In the Matrai system thin wires are usid instead of 
rods, and are sc( uiel> fastened to rolled steel joists, which form 
the beams on uliidi the slabs rest, morco\cr, the wires instead 
of being stretched tight from side to side of the slab are allowed 
to sag as much as the thickness of the concrete will allow In ' 
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the Williams system small flit bars are used, which are not 
quite horizontal, but pass alternately over and under the rolled 
joists which support the slabs 

A concrete arch is reinforced in much the same way as a wall, 
the stresses being somewhat similar The reinforcing rods are 
generally laid both longitudinally and circumferentialh In the 
case of a culvert the circumferential rods arc sometimes laid 
continuously in the form of a spiial as in the Bordenave system 

lo those wishing to puisne the subject fuitlui the following books 
among others may be su '^ested — S ibin Ctmitit and Conatle (New 
York) laylor ind Ihompson Conente Platn and Reinforced 
(1 ondop) SutclilTc Coiurtte Nature and Vies (London) Marsh 
ind Dunn Reinfoned Comrtle (London), Iwthctrcts Concieie 
([ ondon) Paul C hiistojihc Le R/ton arnu Bud and 

Hill Rem farcid Cunoele C onstmctioH (I ondon) (F L W S) 

CONCRETION, in pctiologv, a name applied to nodular or 
irregularly shaped masses of various si/e oicumng in a great 
\ incty of sedimentary rocks, differing in composition from the 
mun mass of the lock, iiid in most cases olniously formed by 
some chcmic il proct ss which ensued after the rock was deposited 
\s these bodies present so many variitions in composition and 
in stiucture, it will conduce to clearness if some of the commonest 
be briefly adverted to In sandstones there are often hard 
rounded lumps, which separate out when the rock is broken or 
weathered They arc mostly siliceouo, but sometimes calcareous, 
ind may differ very little in general appearance from the bulk 
of the sandstone Through them the betiding passes unin- 
terrupted, thus showing that thev arc not pebbles , often m their 
centres shells or fragments of pUnts are found Argillaceous 
sandstones and flagstones very fretiuently contain “clay galls” 
or concretionary lumps richer m clay than the remainder of the 
rock Nodules of jiyrites and of marcasite are common m many 
clays, sandstones and marls Their outer surfaces are tuber- 
culate , intern illy they commonly have a radiate fibrous 
structure Usually they are covered with a dark brown crust 
of limonite produced by weathering , occasionally imperfect 
crystalline faces may bound them Not infre(]uently (e g m the 
Gault) these pyritous nodules contain altered fossils In clays 
ilso Siliceous and calcareous concretions are often found 
they present an extraordinary variety of shapes, often 
grotesquely resembling figures of men or animals, fruits, &c , 
and have in many countries excited popular wonder, being 
regarded as of supernatural origin (“ fairy-stones,” &c ), and 
used as charms 

Another type of concretion, very abundant m many clays and 
shales, is the “ septanin nodule’ Ihese are usually flattened 
disk-shaped or ovoid, often lobulate externally like the surface 
of a kidney When split open they prove to be traversed by 
a network of cracks, which are usually filled with calcite and 
other minerals Ihese white infillings of the fissures resemble 
partitions , hence the name from the I atm septum, a partition 


Sometimes the cracks are partly empty They vary up to half 
an inch m breadth, and are best seen when the nodule is cut 
through with a saw These concretions may be calcareous or 
may consist of carbonate of iron Ihe former are common m 
some beds of the London Chy, and were formerly used for 
making cement The chy-ironstone nodules or sphacrosideritcs 
are very abundant in some Carboniferous shales, and have served 
in some places as iron ores Some of the largest specimens are 
3 ft in diameter In the centre of these nodules fossils are often 
found, e g coprolites, pieces of plants, fish teeth and scales 
y Phosphatic concretions are often present m certain limestones, 
fc clays, shellv sands and marls They occur, for example, in the 
g t amhndge Greensand, and at the base of certain of the Pliocene 
5 beds m the east of England In many places they have been 
worked, under the name of “ coprolite-bcds,” as souices of 
artificial manurjes Bones of animals more or less complctcl> 
mineralized are frequent in these phosphatic concretions, the 
commonest being fragments of extinct reptilia Thtir presence 
points to a source for the phosphate of lime 
Another very important senes of concretionary structures are 
the flint nodules which occur m chalk, and the jiatehes and 
bands of chert which are found in limestones h lints consist of 
dark-coloured cryptot r> stalhne silica Thc> wc ithergrey or white 
by the removal of their more soluble portions by percolating 
water Their shapes are exteedinglv varied, and often tht> aie 
studded with tubcrcules and nodosities Sometimes tht) have 
internal cavities, and very frequently they contain shells of 
cchmodcrms, molluscs, &c , partly or entirely replaced by sihea, 
but preserving tlicir original forms Chert occurs m bands anil 
tabular masses rather than m nodules , it often replace s consider 
able portions of a bed of limestone (as in the Carboniferous 
Limestones of Ireland) C orals and other fossils frequently oee ur 
m chert, and when sliced and microscopically examined both 
flint and chert often show silicificd foraminifera, polyzoa, &.c , 
and sponge spicules h lints in chalk frequently he along joints 
which mav be vertical or mav be nearly horizontal and parallel 
to the bedding Hence thc> increase the stratified appearance 
of natural exposures of eh ilk 

It will be seen from the details given above that concretions 
may be calcareous, siliceous, argillaceous and phospbitie, and 
thev may consist of carbon itc or sulphide of iron In the red clay 
of the deep sea bottom concretionary masses iich in nnnganese 
dioxide are being formed, and are sometimes brought up by the 
dredge In clays large crystals of gypsum, having the shape of 
an arrow-head, arc occasionally found in some numbers Ihey 
bear a considerable resemblance to some concretions, e g cry st il- 
linc marcasite and pyntc nodules ihese examples will indicate 
the great variety of substances which may give rise to con- 
cretionary structures 

Some concretions are amorphous, e g phosphatic nodules , 
others are eryplocrystalline, eg flint and elicit, others 
finely crystalline, eg pyrites, sphaerosiderite , others consist 
of large ciystals, eg gypsum, barytes, pyrites and marcasite 
From this it is clear that the formation of concretions is not 
closely dependent on any single inorganic substame, or on any 
type of crystalline structure Concretions seem to arise from 
the tendency of chemical compounds to be slowly dissolved by 
interstitial water, either while the deposit is umonsulidatcd or 
at a later period Certain multi, present in the rock, then 
determine repreeipitation of tht'^e solutions, and the deposit once 
begun goes on till either the supply of mate ml for growth is 
exhausted, or the physical character of the bed is < h inged liy 
pressure and consolidation till it is no longer favourable to 
further accretion The jirocess resembles the growth of a crysi d 
in a solution by slowlv attracting to itself molecules e)f suitable 
nature from the surrounding medium But in the majority oi 
cases It is not the crvstalline fcjrecs, or not these alone, which 
attract the particles The structure of a flint, for example, 
shows that the material had so little tendency to crystallize 
that It remained permanently m cryptocrystalline or sub- 
crystalline state That the concretions grew in the solid sediment 
IS proved by the manner m which lines of bedding pass through 
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them and not round them This is beautifully shown by many 
siliceous and calcareous nodules out of recent clays That the 
sediment was in a soft condition may be inferred from the purity 
and perfect crystalline form of some of these bodies, e g g>psum, 
pyrites, marcasite Ihe crystals must have pushed aside the 
yielding matrix as they gradually enlarged In deep-sea dredg- 
ings concretions of phosphate of lime and manganese dioxide 
arc frequently brought up , this shows that concretionary action 
operates on the sea floor in muddy sediments, which have only 
recently been laid down The phosphatie nodules seem to 
originate around the dead bodies of fishes, and manganese 
incrustations frequently enclose teeth of sharks, ear-bones of 
u hales, &c This recalls the occurrence of fossils in septanan 
nodules, flints, phosphatie concretions, &e , in the older strata 
Probably the decomposing organic matter partly supplied sub- 
stances for the growth of the nodules (phosphates, carbonates, 
&c ), partly acted as reducing agents, or otherwise determined 
mineral precipitation in those places where organic remains 
were mingled with the sediment (J b F ) 

CONCUBINAGE (Lat concubtna, a concubine , from con-y with, 
and cubare, to he), the state of a man and woman cohabiting as 
married persons without the full sanctions of legal marriage 
In early historical times, when marriage laws had scarcely 
advanced beyond the purely customary stage, the concubine 
was definitely recognized as a sort of inferior wife, differing from 
those of the first rank mainly by the absence of permanent 
guarantees The history of Abraham’s family shows us clearly 
that the concubine might be dismissed at any time, and her 
children were liable to be cast off equally summarilv with gifts, 
in order to leave the inheritance free for the wife’s sons (Genesis 
XXI 9 ff , XXV 5 ff ) 

lilt Roman law recognized two clisses of legal marriage 
(1) with the definite public ceremonies of < onfarreatto or coempito, 
and (2) without an> public form whatever and resting merel> 
on the afjeetto martlalu, t e the fixed intention of taking a 
particular woman as a permanent spouse ^ Next to these 
strictly lawful marriages came concubinage as a recognized 
legal status, so long as the two parties were not married and had 
no other eoneubines It differed from the formless marriage in 
the absence (i) of affectio niarttahs, and therefore (2) of full 
conjugal rights For instance, the concubine was not raised, 
like the wife, to her husband’s rank, nor were her children 
legitimate, though thev enjoyed legal rights forbidden to mere 
bastards, eg the father was bound to maintain them and to 
leave them (in the absence of legitimate children) one-sixth 
of his property , moreover, they might be fulh legitimated 
by the subseciuent marriage of their parents 

In the East, the emperor Leo the Philosopher (d 91 1) insisted 
on formal marriage as the only legal status , but in the Western 
Empire concubinage was still n cognized even by the Christian 
emperors The early Christians had naturally preferred the 
formless marriage of the Roman law as being free from ill taint 
<if pagan idolatry , and the ecclesiastical authorities r>.c)gnized 
concubinage also The first council of Toledo (398) bids the 
faithful restrict himself “ to a single wife or conculvine, as it 
shall please him ” , - and there is a similar canon of the Roman 
synod held by Pope Lugenius II m 826 hven as late as the 
Roman counrils of 1052 and 1063, the suspension from com- 
munion of laymen who bad a wife and a concubine at the same 
time implies that mere concubinage was tolerated It was also 
recognized by many earl> civil codes In Germany left-handed” 
or “ morganatic ” marriages were allowed bv the Salic law 
between nobles and women of lower rank In different states 
of Spun the laws of the later middle ages recognized concubinage 

1 The difference between English ind Scottish law which once 
ni ide " Gretna Green marriages ' so frequent is due to the fact that 
Scotland adopted the Roman law (which on this particular point was 
followed by the whole medieval church) 

^ Gratiin m the 12th century tried to ( xpliin this awaj by assum- 
ing that concubinage here referred to meant a formless marriage 
but in 398 a church council can scarceU so have misused the technical 
terms of the then current civil law (Gralian Derretum pars 1 dist 
xviv c 4) 


under the name of barragania, the contract being lifelong, il i 
woman obtaining by it a right to maintenance during life, and 
sometimes also to part of the succession, and the sons ranking 
as nobles if their father was a noble In Iceland, the concubine 
was recognized in addition to the lawful wife, though it was 
forbidden that the> should dwell in the same house The Nor- 
wegian law of the later middle ages provided definitely that 
in default of legitimate sons, the kingdom should descend to 
illegitimates In the Danish code of Valdemar II , which was 
in force from 1280 to 1683, it was provided that a concubine 
kept openly for three years shall thereby become a legal wife , 
this was the custom of hand vesten, the ‘‘ handfasting of the 
English and Scottish borders, which appears in Scott’s MonoDien 
In Scotland, the laws of William the Lion (d 1214) speak of 
concubinage as a recognized institution , and, in the same 
century, the great English legist Bracton treats the “ concubina 
legthma" as entitled to certain rights^ I here seems to have 
lx,en at times a pardonable confusion between some quasi- 
legitimate unions and those marriages by mere word of mouth, 
without ecclesiastical or other ceremonies, which the church, 
after some natural hesitation, pronounced to be valid * Another 
and more serious confusion between concubinage and marriagt 
was caused by the gradual enforcement of clerical celibacy (see 
Celibacy) During the bitter conflict between laws which 
forbade sacerdotal marriages and long custom which had per 
mitted them, it was natural that the legislators and the ascetic 
party generally should studiously speak of the priests’ wives as 
concubines, and do all in their power to reduce them to this 
position This very naturally resulted m a too frequent sub- 
stitution of clerical concubinage for marriage , and the resultant 
evils form one of the commonest themes of complaint in church 
councils of the later middle ages ^ Concubinage in general was 
struck at by the concordat between the Pope Leo X and Francis 
I of France in 1516, and the council of Trent, while insisting 
on far more stringent conditions for lawful marriage than those 
which had prevailed in the middle ages, imposed at last heavy 
et clesiastical penalties on concubinage and appealed to the secular 
arm for help against contumacious offenders (SessioxMv cap 8) 

AuriiOKiTiFS — Besides thosL quoted m the notes the re uii r ma> 
consult with advantage Du Cange s C>l()S<ianum s ? Concubina 
the article C oncubmat in Wetzer and \\ cites hinhenlexikvu 
(2nd cd Freiburg i/B 1884) and Dr H C Lesa, Histoiy of Sacer 
CV/tfeaey (yiei cd London 1907) (C» G Co) 

CONDB, princes of The French title of prince of Condt 
assumed from the ancient town of Condc-sur-rFscaut, w as borne 
by a branch of the house of Bourbon The first who assumed it 
was the famous Huguenot leader Louis de Bourbon (see below) 
the fifth son of Charles dc Bourbon, duke of Vendome His 
son, Henry, prince of Conde (i;; 15 2- 1(588), also belonged to the 
Huguenot party Fleeing to Germany he raised a small armv 
with which in 1(5715 he joined Alen^on He became leader of the 
Huguenots, but after several years’ fighting was taken prisoner 
of war Not long after he died of poison, administered, according 

Bracton Dt 1 1 gibus hb m trict u c 2S § 1 and hb i\ tnct 
V. C H §4 

* F Pollock and F ^\ Maitland Hist of English law 2n<l <(1 
vol II p 370 In the case of Rich ird dt Amstv dccultd bv pq^il 
icscnpt in ii4i i maringi sok innly cikbratcd in dun cli a 
marriage of which a child had Ixcn bom was stt asidt is null m 
favoui of an earlier in irn ige conslituttd bv i mere t \ch inee of 
consenting words {tbid p ^07 d the similar dccittd of Alex 
andcr HI on p ^71) The great medieval canon 1 iw v t r 1 > ndwood 
illustialiij the tlifliculty of distinguishing even is 1 iti is the middle 
of the I ‘jth ct ntury b< twt c n cone nlnn igc and a cl md< stiiu though 
legal mamage He falls back on tin dc linition of an eailu 1 canonist 
that if the woman c its out of the same dish will flu in in and if he 
takes her to church she may be pit siimcd to be his wife if howtvtr 
he sends lu r to diaw water and drtssts her m vile clothing she 
IS probiblv i concubint [Pioiiin lale ed Oxon 1(179 p 10 s 
com uhifiarins) 

® It mav be gathered from the Dominican C I Richaid s 1 ttahsis 
Concthorum (vol 11 1778) th it there were mon thin no such 

conmlaints m councils and synods between the \t iis 1009 and i 
DrKashdall(I niversities of Fuiope in tht Middle 4ges vol 11 p (nil 
note) points out that a master of the university of Prague m 1499 
complained openlv to the authorities against i bachelor tor assaulting 
his concubine 

VI -7 (I 
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to the belief of his contemporaries, by his wife, Catherine de la 
Tr6mouille This event, among others, awoke strong suspicions 
as to the legitimacy of his heir and namesake, Henry, prince of 
( onde (1588-1646) King Henry IV, however, did not take 
advantage of the scandal In 1609 he caused the prince of Cond^ 
to marry ( harlotte de Montmorency, whom shortly after Cond^ 
was obliged to save from the king’s persistent gallantry by a 
hasty flight, first to Spam and then to Italy On the death of 
Henry, Conde returned to France, and intrigued against the 
regent, Mane de’ Medici , but he was seized, and imprisoned 
for three years (1616-1619) There was at that time before the 
court a plea for his divorce from his wife, but she now devoted 
herself to enliven his captivity at the cost of her own liberty 
During the rest of his life Conde was a faithful servant of the 
king He strove to blot out the memory of the Huguenot 
connexions of his house by affecting the greatest zeal against 
Protestants Ills old ambition changed into a desire for the safe 
aggrandizement of Ins family, which he magnificently achieved, 
and with that end he bowed before Richelieu, whose niece he 
forced his son to marry His son louis, the great Cond6, is 
separately noticed below 

The next in succession was Henry Jules, prince of CondiS 
(1643 1709), the son of thegreatCond^ and of Cl6mence de M-iill^, 
niece of Richelieu He fought with distinction under his father 
in Franche-Comt6 and the Low Countries , but he was heartless, 
avaricious and undoubtedly insane The end of his life was 
marked by singular hypochondriacal fancies He believed at 
one time that he was dead, and refused to eat till some of his 
attendants dressed in sheets set him the example His grandson, 
Louis Henrv, duk( of Bourbon (1692-1740), Louis XV ’s minister, 
did not assume the title of prince of Conde which properly 
belonged to him 

The son of the duke of Bourbon, Louis Joseph, prince of 
Cond 4 (r736-i8i8),after receiving a good education, distinguished 
himself in the Seven Years’ War, and most of all by his vu tory 
at Johannisberg As governor of Burgundy he did much to 
improve the industries and means of communication of that 
province At the Revolution he took up arms in behalf of the 
king, became commander of the “ army of Cond 4 ,” and fought 
m conjunction with the Austrians till the peace of Caniix) 
Formio in 1797, being during the last year in the pay of h ngland 
He thi n served the emperor of Russia in Poland, and after that 
(1800) returned into the pay of England, and fought in Bavaria 
In 1800 Cond^ arrived m England, where he resided for several 
years On the restoration of Louis XVIII he returned to France 
He died in Pans in i8i8 He wrote Essat sur la vie du grand 
Conde (1798) 

Louis Hfnry Joseph, duke of Bourbon (1756-1830), son of 
the last named, was the last prince of Conde Several of the 
earlier events of his life, especially his marriage with the princess 
Louise of Orleans, and the duel that the comte d Artois provoked 
by raising the veil of the princess at a masked ball, caused much 
scandal At the Revolution he fought with the army of the 
emtsires in Liege Between the return of Napoleon from Elba 
and the battle of Waterloo, he headed with no success a royalist 
rising 111 La Vendi^e In 1829 he made a will by which he ap- 
pointed as his heir the due d’Aumale, and made some considerable 
bequests to his mistress, the baronne de Feuchi^res {qv) On 
the 27th of August 1830 he was found hanged on the fastening 
of his window A crime was generally suspected, and the princes 
de Rohan, who were relatives of the deceased, disputed the will 
1 heir petition, however, was dismissed by the courts 

Two cadet branches of the house of Conde played an important 
part those of Soissons and Conti The first, sprung from 
Charles of Bourbon (b 1566), son of I ouis I , prince of Cond6, 
became extinct m the legitimate male line in 1641 The second 
took Its origin from Armand of Bourbon, born in 1629, son of 
Henry II , prince of Cond 4 , and survived up to 1814 

See Miiret L Htstotre de I armte de Condi , rhamhalland Vte de 
Louts Joseph prince de Condi Cr6tmeau Joly Htstotre des trots 
dermers pnnees de la matson de Condi and Htstotre des pnnees de 
Condi, by the due d Aumalt (translated by R B Borthwick 1872) 


C0ND£, LOUIS DE BOURBON, Prince of (1530-1569), fifth 
son of Charles de Bourbon, duke of Vendome, younger brother 
of Antome, king of Navarre (1518-1562), was the first of the 
famous house of Cond6 (see above) After his father’s death 
in 1537 Louis was educated in the principles of the reformed 
religion Brave though deformed, gay but extremely poor for 
his rank, Cond^ was led by his ambition to a military career 
He fought with distinction in Piedmont under Marshal de 
Bnssac , in 1552 he forced his way with reinforcements into 
Metz, then besieged by Charles V , he led several brilliant sorties 
from that town , and in 1554 commanded the light cavalry on 
the Meuse against Charles In 1557 he was present at the battle 
of St Quentin, and did further good service at the head of the 
light horse But the descendants of the constable de Bourbon 
were still looked upon with suspicion m the trench court, and 
Condd’s services were ignored Ihe court designed to reduce his 
narrow means Still further by despatching him upon a costly 
mission to Philip II of Spain His personal griefs thus combined 
with his religious views to force upon him a role of political 
opposition He was concerned in the conspiracy of Amboise, 
which aimed at forcing from the king the recognition of the 
reformed religion He was consequently condemned to death, 
and was only saved by the decease of Francis II At the accession 
of the boy-king Charles IX , the policy of the court was changed, 
and Conde received from Catherine dc’ Medici the government 
of Picardy But the struggle between the Catholics and the 
Huguenots soon began once more, and henceforward the career 
of Condd IS the story of the wars of religion (ste Francf History) 
He was the military as well as the political chief of the Huguenot 
party, and displayed the highest generalship on many occasions, 
and notably at the battle of St Denis At the battle of Jarnac, 
with only 400 horsemen, Cond6 rashly charged the whole 
Catholic army Worn out with fighting, he at last gave up Iiis 
sword, and a Catholic officer named Montesquiou treacherously 
shot him through the head on the 13th of March 1569 

CONDfi, LOUIS II DE BOURBON, Prince of (1621-1686), 
called the Great (ond^, was the son of Henry, prince of Condt, 
and Charlotte Marguerite de Montmorency, and was born at 
Paris on the 8th of September 1621 As a boy, under his father’s 
careful supervision, he studied diligently at the Jesuits’ College 
at Bourges, and at seventeen, in the absence of his father, he 
governed Burgundy The due d’Enghicn, as he was st>lcd 
during his father’s lifetime, took part with distinction in the 
campaigns of 1640 and 1641 m northern France while >et under 
twenty years of age 

During the youth of Enghien all power in France was in the 
hands of Richelieu , to him even the pnnees of the blood had to 
yield , and Henry of Cond6 sought with the rest to win the 
cardinal’s favour Enghien was forced to conform He was 
already deeply in love with Mile Marthc du \'igean, wlio in 
return was passionately devoted to him, yet, to flatter the 
cardinal, he was compelled by his father, at the age of twenty, 
to give his hand to Richelieu’s niece, Claire C 16 mence de Maillc- 
Breze, a child of thirteen He was present with Rii helieu during 
the dangerous plot of Cmq Mars, and afterwards fought in the 
•^lege of Perpignan (1642) 

In 1643 Enghien was appointed to command against the 
Spaniards m northern h ranee He was opposed by experienced 
generals, and the veterans of the Spanish army were accounted 
the finest soldiers in Europe, on the other hand, the strength 
of the French army was placed at his command, and under him 
were the best generals of the service The great battle of Rocroy 
(May i8) put an end to the supremacy of the Spanish army and 
inaugurated the long period of french military predominance 
Enghien himself conceived and directed the decisive attack, and 
at the age of twentv-two won his place amongst the great 
captains of modern times After a campaign of uninterrupted 
success, Enghien returned to Pans in triumph, and in gallantry 
and intrigues strove to forget his enforced and hateful marriage 
In 1644 he was sent with reinforcements into Germanv to the 
assistance of Turenne, who was hard pressed, and took com- 
mand of the whole army The battle of Freiburg (Aug ) was 
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desperately contested, but in the end the French army won a 
great victory over the Bavarians and Imperialists commanded 
by Fount Mercy As after Rocroy, numerous fortresses opened 
their gates to the duke The next winter Enghien spent, like 
every other winter during the war, amid the gaieties of Pans 
Ihe summer campaign of 1645 opened with the defeat of lureime 
by Mercy, but this was retrieved m the brilliant victory of 
Nordlingen, m which Mercy was killed, and Fnghicn himself 
received several serious wounds Ihe capture of Phihpsburg 
was the most important of his other achievements during this 
campaign In 1646 Enghien served under the duke of Orleans 
m Flanders, and when, after the capture of Mardyck, Orleans 
returned to Pans, Enghien, left m command, captured Dunkirk 
(October nth) 

It was m this year that the old prince of Condc died The 
enormous power that fell into the hands of his successor was 
naturally looked upon with serious alarm by the regent and her 
minister Condi’s birth and military renown placed him at the 
head of the French nobility , but, added to that, the family of 
which he was chief was both ( normously rich and master of no 
small portion of France Conde himself held Burgundv, Birry 
and the marches of Lorraine, as well as other less important 
territory , his brother Conti held Champagne, his brother-in-law, 
1 ongucville, Normandy 1 he government, therefore, dctcrminetl 
to ptrmit no increase of his already overgrown authority, and 
Mazarin made an attempt, whic h for the moment proved success- 
ful, at once to find him employment and to tarnish his fame as 
a general He was sent to lead the revolted Catalans Ill- 
supported, he was unable to achieve anything, and, being forceel 
to raise the siege of Lerida, he returnee! home in bittCi indigna- 
tion In 1648, however, he received the command in the 
important field of the Low Countries , and at I^ns (Aug 19th) 
t battle took place, which, Ix-gmmng with a panic in his own 
regiment, was retrieved by Conclc’s coeilness and bra\erv, and 
ended in a victory that fully restored his prestige 

In September of the same year (onde was recalled to court, 
for the regent Anne of Austria required his support Influenced 
by the fai t of his royal birth and by his arrogant scorn for the 
bourgeois, Conde lent himself to the court party, and hnally, 
after much hesitation, he consented to lead the arm> which was 
to reduce Pans (Jan 1649) 

On his side, insuflicient as were his forces, the war was carried 
on with vigour, and after several minor eomliats their substantial 
losses and a threatening of scarcity of food made the Parisians 
weary of the war 1 he politic al situation mchntcl both parties to 
{xaee, which was made at Rutil on the 20th of Marc h (see Frondl, 
Tiil) It was not long, however, loefore Condc^ became estrangecl 
from the court His pi ide and ambition earned for him univci sal 
distrust and dislike, and the personal resentment of Anne in 
addition to motives of policy caused the sudden arrest of Condc 
( onti and Longueville on the 18th of Januarv 1650 But othcis, 
including Furenne and his brother the chile of Bouillon, made 
their escape Vigorous attempts for the release of the princes 
began to be made The women of the familv were now its heroes 
The dowager princess claimed from the parlcmcnt of Pans the 
fuHilincnt of the reformed law of arrest, whic h forbade imprison- 
ment without tiial The duchess of Longueville entered into 
negotiations with Spam , and the voung princess of Condc, 
having gathered an aimy around her, obtained entrance into 
Bordeaux and the support of the parlement of that town She 
alone, among the nobles who toeik part in the folly of the hronde, 
g ims our respect and sympathy Faithful to a faithless husband, 
she came forth fiom the retirement to which he had condemneci 
her, and gathered an army to fight for him But the delivery of 
the princes was brought about in the end by the junction of the 
old Fronde (the paity of the parlement and of Cardinal dc Retz) 
and the new Fronde (the party of the Condes) , and Anne was at 
last, in February 1651, forced to liberate them from their prison 
at Havre boon afterwards, however, another shifting of parties 
left Cond6 and the new Fronde isolated W ith the court and the 
old Fronde in alliance against him, Condii found no rcsouue but 
that of making common cause with the Spaniards, who were at 


war with France Ihe confused civil war which followed this 
step (bept 1651) was memorable chiefly for the battle of 
the Faubourg St Antoine, in which Condt and lurenne, two 
of the foremost captains of the age, measured their strength 
(July 2, 1652), and the army of the prince was onl> saved by 
being admitted within the gates of Pans La Grande Made- 
moiselle, daughter of the duke of Orleans, persuaded the Paiisians 
to act thus, and turned the cannon of the Bastille on Turenne s 
army Thus ( oncle, who as usual had fought with the most 
desperate bravery, was saved, and Pans underwent a new 
investment Ihis ended in the flight of Conde to the Spanish 
army (Sept 1652), and thenceforward, np to the pea e, he 
was in open arms against I ranee, and held high command m the 
army of Spain But his now fully developed genius as 1 com- 
mander found little scope m the c urnbrous and antiquated 
system of war practised by the Spaniards, and though he gamed 
a few successes, and manauvred with the highest possible skill 
against lurenne, his disastrous defeat at the Dunes near Dunkirk 
(14th of June 16158), in which an English contingent of Cromwells 
veterans took part on the side of Turenne, led Spun to open 
negotiations for peace After the peace of the P)renees in 1650, 
Conde obtained his pardon (January 1660) from Louis, who 
thought him less dangerous as a subject than as possessor of the 
independent sovereignt) of Luxemburg, which had l)etn oflered 
him by Spain as a reward lor his services 
Conde nov/ leali/ed that the period of agiUtion and part) 
warfare was at an end and he aeiepted, and lu>alh maintained 
lienccforward, the position of a chief subordinate to a masterful 
sovereign Lven so, some >ears passed before he was recalled 
to active emplovmcnt and these vears he spent on his estate at 
Chantill> Here he gathered round him a brilliant companv, 
which included many men of genius Mululrc, Racine, Boileau, 
I a Fontaine, Nicole, Bourclaloue and Bossuet Mniut this time 
negotiations between the l^oles, ( onde and I ouis were earned 
on with a view to the election, at first of C ond^ s son Enghien, 
and aftcrw'ards of Conde himself, to the throne of Poland Ihese, 
after a long series of curious intrigues, were finallv closed in 1674 
bv the veto of loins XI\ and the election of John Sobieski 
Ihc princes retirement, which was only broken bv the Polish 
question and bv his person il intercession on liehalf of Pouquet 
in 1664 encle el in 1668 In tliat > ear he proposed to Ixjuvois, the 
mmistei of war, a plan for seizing Franchc-Comte, the execution 
of which was entrusted to him and suceessfullv earned out 
He was now completely re-established m the favour of Ixmis, and 
with Turenne was the principal F'rench commander in the cele- 
brated campaign of 1672 against the Dutch At the fore mg of the 
Rhine passage at lollhuis (June 12) he received a severe wound, 
aftei which he commanded m Alsace against the Imperialists 
In 167 j he was ag un engaged in the Low Countries, and in 1674 
he fought his last great liattie at Seiieft against the prince of 
Orange (afterwards W illiam 111 of England) This b ittle, fought 
on the 11th of August, w^as one of the hardest of the eenturv , and 
Condc, who ehsplavcd the reckless brave rv of Ins v outh, had three 
hoiscs killed under him His last lampugn was that of 1675 
the Rhine, where the aimv had been ilepnvcd of its general bv 
the death of lurenne , and where bv his careful andmethodieal 
slratcgv he repelled the mv asion of the Imperial armv of Monte- 
eueculi After this campaign preniatuiel) worn out bv the toils 
and excesses of his hte, and tortured bv the gout, he returned to 
( hantillv, where he spent the eleven years that remained to him 
in quiet retirement In the end of ins life he specnlh sought the 
companionship of Bourd done, Nuole and BosMut and devoted 
Inmst If to religious exen ise s he died on the nth of Nov eml er 
1686 at the age of sixty-five Bourdaloue attended him at his 
death-bed, and Bossuet pionounccd his doge 

Ihe earlier political career of ( onde was typical of the great 
Fremh noble of his dav inure ess m love and war predominant 
influence over lus sovereign and universal h image to his own 
exaggerated pride, were the objects of his ambition Even as 
an exile he asserted the precedence of the rov al house of F'rance 
over the princes of Spam and Ausin i, with whom he was allied 
i for the moment But the Conde eif 1608 was no longer a politician 
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and a marplot , to be first in war and in gallantry wes still his 
aim, I)ut for the rest he was a submissive, even a subservient, 
minister of the royal will It is on his military character, 
however, that his fame rests Ihis changed but little Unlike 
his great rival lurenne, Cond^ was equally brilliant in his first 
battle and in his last The one failure of his generalship was in 
the Spanish Fronde, and in this everything united to thwart 
his genius , onl) on the battlefield itself was his personal leader- 
ship as ( onspicuous as ever That he was capable of waging a 
methodieal war of positions may be assumed from his campaigns 
against furenne and Montccui cull, the greatest generals of the 
predominint school But it was m his eagerness for l)attle, his 
quick decision in action,and the stern will which sent his regiments 
to face the heav lest loss, that Cond6 is distinguished above all 
the generals of his time In private life he was harsh and 
Linamiable, seeking only the gratification of his own pleasures 
and desires IIis enforced and loveless marriage embittered 
his life, and it was only m his last years, when he had done 
with ambition, that the more humane side of his character 
appeared m his devotion to literature 

Condc’s unhappy wife had some years before been banished 
to Chateauroux An accident brought about her ruin Her 
contemporaries, greedy as they were of scandal, refused to 
believe any evil of her, but the prince declared himself convinced 
of her unfaithfulness, placed her m confinement, and carried 
his resentment so far that his last letter to the king was to request 
him never to allow her to be released 

\uTiioRiTirs See besides the numeious Memoues of the time 
Puget de li Serre Les Sieges les batatlUs iNt de Mr le pnnee de 
Condi (Pans 1O51) J de la Brune, Histutre de la vte iS-c de Loms 
de lioHihon prime de Condi (Cologne 1094) P Coste, Histotre de 
Louts de Bourbon &c (Hagui 1748) Desormc iu\ Htsloite de 
Louts de Bourbon dyc (Pans 1768) Tuipin I le de Lottn, de Bourbon 
6-r (Pans and Amsterdam 1767) ^loge mtlitaire de Louts de 
Bnuibon (Dijon 1772) lltslotre du grand Condi by A Lemercici 
(Tours 1802) J J F Roy (Lille 1859) I dc Voivreuil (Tours 
1846) Fitzpatrick The Grial Condi ind I oid Mahon Life of Louis 
pnnee of Conde (London 1845) Works on the Conde family by the 
prince de toiidc and de Sevihnges (Pans 1820) the due d Aiimale 
ind Giiibout (Routn 1856) should also be consulted 

C0ND£, the name of some twenty villages in France and of 
two towns of some importance Of the villages, Conde-en-Bric 
(Lat Condetum) is a place of great antiquity and was m the 
middle ages the seat of a principality, a sub-fief of that of 
Montmirail , Cond^-sur-Aisne (Cottdaius) was given m 870 by 
Charles the Bald to the abbey of St Ouen at Rouen, gave its 
name to a seigniory during the middle ages, and possessed a 
priory of which the church and a i2th-centurv chapel remain , 

( ondd-sur-Marnc {Condate), once a place of some importance, 
piesencs one of its parish churches, with a fine Romanesque 
tower I he two towns are — 

1 Condi -sur L’FscAur, in the department of Nord, at th( 

jimi tion of the canals of the Scheldt and of Condc-Mons Pop 
(1906) town, 270X , commune, It hes 7 m N by E of 

Valenciennes and 2 m from the Belgian frontiei It has a church 
dating from the middle of the 18th ccntuiy 1 rade is in coal and 
cattle The industries include brewing, rope-making and boat- 
building, and there is a communal lollege Conde (Condole) is 
of consiclcrahle antiquity, dating at least from the later Roman 
period laken m 1676 by I ouis XIV , it definitely passed into 
the possession of France by the tre ity of Nijmwegen two years 
later, and was afterwards fortified by Vauhin During the 
revolutionary war it was besieged and taken by the Austrians 
(1793), and in 1815 it again fell to the allies It wis from 
thi, pi ICC that the princes of Concld (qv ) took then title See 
Perron-Gdincau, Conde ancien et nwderni (Nantes, 1887) 

2 ( ONDT sijR-Noirkau, in the department of f alvados, at 
the confluence of the Noireau and the Drouanie, ^3 m S S W of 
Caen on the Quest Istat railway' Pop (1906) 5709 The town 
IS the seat of a tribunal of commerce, a board of trade arbitration 
and a chamber of arts and manufactures, and has a communal 
college It IS important for its cotton-spinning and weaving, and 
ca’nes on dveing, printing and machine -construction there are 
numerous nurseiy -gardens m the vicinity Import int fairs 


are held m the town The church of St Martin has a choir of 
the 1 2th and 15th centuries, and a stainccl-glass window (15th 
century) representing the Crucifixion there is a statue to 
Dumont d’Urville, the navigator (b 1790), a native of the town 
Throughout the middle ages Cond6 (Condalum, Condetum) was 
the seat of an important castellany, which was held by a long 
succession of powerful nobles and kings, including Robert, count 
of Mortam, Henry II and John of England, Philip Augustus 
of France, Charles II (the Bad) and Charles III of Navarre 
The place was held by the English from 1417 to 1449 Of the 
castle some ruins of the keep survive See L Huet, Hist de 
Conde-sur-Notreau, ses seigneurs, son induslney&rc (Caen, 1883) 
CONDE, JOSfi ANTONIO (1766-1820), Spanish Orientalist, 
was born at Peraleja (Cuenca) on the 28th of October 1766, 
and was educated at the university of Alcala His translation of 
Anacreon (1791) obtained him a post in the royal library in 1795, 
and in 179^1797 he published pataphrases from Theocritus, 
Bion, Moschus, Sappho and Meleager ihese were followed by 
a mediocre edition of the Arabic text of Ednsi’s Desertpiton 
of Spain (1799), with notes and a translation Conde became 
a member of the Spanish Academy m 1802 and of the Academy 
of History in 1804, but his appointment as interpreter to Joseph 
Bonaparte led to his expulsion from both bodies m 1814 He 
escaped to France m February 1813, and returned to Spam in 
1814, but was not allowed to reside at Madrid till i8r6 Two 
yeais later he was re-elected by both academies , he died in 
poverty on the 12th of June 1820 Ills Historia de la Dominaeton 
de los Arabes en Espana was published in 1820-1821 Only the 
first volume was corrected by the author, the other two Ik mg 
compiled from his manuscript by Juan Tinco I his work was 
translated into German (1824-1825), French (1825) and English 
(1854) Conde s pretensions to scholarship have been severelv 
criticized by Dozv, and his history is now discredited It had, 
however, the merit of stimulating abler workers in the same field 
CONDENSATION OF GASES If the volume of a gas con- 
tinually decreases at a constant temperature, foi which an 
increasing pressure is required, two cases mav occur — 

(t) I he volume may (ontinue to be homogeneously 
filled (2) If the substance is contained in a certain 
volume, and if the pressure has n ceitiin value, 
the substance may divide into two different phases, each 
of which IS again homogeneous The value of the tempera 
ture T decides which case will occur The temperature which 
IS the limit above which the space will alwavs be homo- 
geneously filled and below which the substance divides into 
two phases, IS called the critical temperature of the substance 
It differs greatlv for different substances, and if we represent it by 
Tf, the condition for the condensation of a gas is that I mirt 
be below T, If the substance is divided into two phases, two 
different cases mav occur The denser phase mav be either i 
liquid or a solid The limiting temperature for these two cases 
at which the division into three phases may occur, is called the 
triple point Let us represent it bv T , , if the term “ condensation 
of gases ” IS taken in the sense of “ liquefaction of gases ” — 
which IS usually done — the condition for condensation is r,'>T>r 
I he opinion sometimes held that for all substanees F is the ^ ime 
fraction of T( (the value being about J) h as decidedly not been 
rigorously confirmed Nor is this to be expected on account of 
the very' different form of cry'stalli/ation which the solid state 
presents Thus for carbon dioxide, CO,, for which T, - 304^" 
on the absolute sc ile, and for which we may put F, - 216°, this 
fraction is about 07, for w iter it descends down to o 42, and 
for other substances it may be still lower 

If we confine oursc Iv es to temperatures betwee n T, and T , the 
gas will pass into a liquid if the pressure is sufficientlv inei eased 
When the formation of liquid sets in we call the gas a saturated 
vapour If the decrease of volume IS continued the gas pressure 
remains constant till ill the vapour has passed into liquid The 
mv'ariahilitv of the properties of the phases is in close connexion 
with the invariabihtv of the pressure (called maximum tension) 
Throughout the course of the process of condensation these 
properties remain unchanged, provided the temperature remam 
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constant , only the relative quantity of the two phases changes 
Until all the gas has passed into liquid a further decrease of 
volume will not require increase of pressure But as soon as 
the liquefaction is complete a slight decrease of voliimr will 
require a great increase ol picssure, lujuids being but slightly 
compressible 

rht pressure required to condense i gas Vtiries with the 
temperature, becoming higher as the timperature rises I he 
highest pressure will therefore be found at 1 and 
pressure lowest at 1 j We sh ill represent the pressure at 

1, by /), It IS called tlu critical prasun I he 
pressure at we shall represent by p^ It is tailed the pressure 
of the triple point The values of T, and p, for different substances 
will be found at the end of this article Ihe values of 1 and />, 
are accurately known only for a few substances As a lulc />, 
IS small, though occasionally it is greater than i atmosphere 
This is the case with CO , and we miy in general expect it if the 
value of I j/T, is large In this case there can only be a tpiestion 
of a real boihng-pomt (under the normal pressure) if the liquid 
can be supercooled 

We may find the value of the pn ssure of the saturated vapour 
for each I’ in i geornttrital way by drawing m the theoretical 
isothermal a straight line parallel to the t>-axis m sueh a waj 
that I’ pdv will have the same value whether the straight 
line or the theoretical isothermal is followed This construction, 
given by James Clerk Maxwell, may be considered as a result 
of the application ot the general rules for eoexistmg equilibrium, 
which we owe to j Willard Ciibbs Ihe construction derived 
Irom the rules of (iibbs is as follows — Cmnstrue the free energy at 
a constant tempciature, i e the quantity - / pdv as ordinate, if the 
abscissa represents v, and determine the inclination of the double 
tangent Another construction derived from the rules of (jibbs 
might be expressed as follows — ( nnstiue the value oi fm - J pdv 
as ordinate, tlu ibsi issa representing p, and determine the point 
of intersection of two of the thiee hr inches of this curve 

As an approximate half-empincal formula for the calculation 
of the pressure, - logj,, j' may be used It would 

follow from the law of corresponding st ites th it in thi-» formula 
the value of / is the same for all substances, the molecules of 
which do not assoi late to form lirger molecule complexes 
In fact, for a great m my substances, we find a value for /, which 
differs but little from 3, f ether, caibon dioxide b(n7enc, 
benzene derivatives, ethyl chloride, ethane, &e As tlu i hemical 
structure of these substances differs greatlv, and association, 
if it takes phee, must lirgcly depend upon the structure of the 
molecule, we conclude fiom this approximate equality that the 
fact of this value of / being equal to about 3 is characteristic for 
normal substances in which, consequently, association is ex 
( luded Substances known to associate, such as organic icids 
and alcohols, have a sensibly higher value of / Thus T Lstreichcr 
(Cracow, 1896) lalculatcs that for fluor-henzene / varies between 
3 07 and 2 94 , for ether between ^ o ind 3 r , but for water 
between 3 2 and 3 33, and for methvl akohol between 3 63 and 
384, (Vc hor isobutyl alcohol / even rises above 4 It is, 
however, remaikable that for oxygen / has been found almost 
invariably equal to 2 47 from K Olszewski s observations, a 
value which is appreciably smaller than 3 This fact makes us 
igain seriously doubt the correctness of the supposition that / 3 

is a characteristic for non-assoeiation 

It is a general rule that the volume of saturated vapour 
decreases when the temperature is raised, while that of the 
coexisting liquid increases We know only one 
exception to this rule, and that is the volume of water 
below 4° f If we call th^ hquid volume vi, and the 
vapour V,, v„ - vi decreases if the temperature rises, and becomes 
zero at T,. Hie limiting value, to which vi and Vp converge at F^, 
IS called the critical volunu, and we shall represent it bv Vf 
According to the law of corresponding states the values both of 
vifvo and v„ w, must be the same lor all substances, if 1 , U has licen 
taken equal for them all According to the investigations of 


Sydney Young, this holds good with a high degree of approxirna 
turn for a long stiu > of substances Important deviations from 
this 1 ule for the values of VijVi are only found for those substanc es 
in which the existence of association has alreadv hem discovered 
liy other methods Sin<e the lowest value of 1, for which 
investigations on 77 iiid v„ niav lx made, is the value of To, 
and since Ij/T, , as his been observed above, is not the same 
for all substances we cinnot expect the smillest vilue of vifv, 
to be the same for all substances But for low \ dues of 7, viz 
such as are near I , the influence of the tcmpcrituie on the 
volume IS but slight ind therefore we are not far from the truth 
if wc assume the minimum value ot tlu ratio 1 1 v is being 
identical for all normal substances, and put it at ihout J 
Moreover, the influence of the polv me ri/ation (association) on 
the liquid volume ippcirs to be sm ill, so thit we may even 
attribute the value J to substances whic h arc not normal The 
value of Vi v at F -Tj differs widely for different substanc c^- 
If we take p so low that the liw of Boyle-(ji\ Lnssac mav be 
applied, we can cileulite v^Vc 1)\ means of the formula 
= ptovided k be known According to the observa- 
tionsof Sydnev \ oung this f letor has proved to be 3 -•jUn n iimal 
substances In consequence -= ^ ^ \ similar formula, 

but with another value of k, mav be given for associating su li- 
st inces, provided the saturated vapour does not contain anv 
complex molecules But if it does, as is the case with acetic 
acid, we must also know the degree of association It can, 
however onlv be fenind b) measuring the volume itself 

L Mithias Ins remarked that the following relation exists 
between the densities of the saturated vapour and of 
the cocxrnmg hqu,d - 

-x: 2/7 I I I -p n diameter 

and that, accoidmglv, the curve which represents the densities 
at different temperatures possesses a rectilineal diameter 
According to the law of eoiresponding states, a would he the 
same for all substances Many substinees, indeed, actually 
appear to have a rectilinear diameter, and the value oi a apfiears 
ipproximativelv to be the same In a Memoirt presente a la 
societt i avail a Lie^i , 13th June 1899, E Mathias gives a list of 
some twentv substanees for which a has a value King between 
o 95 and I 05 It hid been alreadv observed bv Svdne\ Young 
that a IS not perfectlv eonstant even for normal substances 
kor associating substances the diameter is not rectilinear 
Whether the value of a, near i, may serve is a ehai iitenstic 
for normal substances is rendered doubtful by the fac t that for 
nitrogen a is found equal to 0 6813 and for oxvgen to o S \t 
T — Tf 2 , the formula of L Mathias, if p, be neglected v\ ith 1 espect 
to /)/, giv es the value i + c7 for pt pc 
The heat lequirecl to convert i molecular quanlit) of liquid 
coexisting with vapour into saturated v ipour at the same 
temperature is callecl moletular latent heat 1 1 dec 1 e ises ^tueat 
with the rise of the temperature, because at i higher 
temperature the liquid h is alrc idv expanded and 
because the vapour into which it has to be converted is denser 
At the critical temperature it is equal to zero on account of the 
identitv of the liquid and the gaseous states If we c ill the 
molecular weight in and the latent heat per unit of weight r, 
then, according to the law of corresponding stites F is the 
same for ill normil substinees provided the tinijH r iturcs iie 
correspondmg According to F T Fronton the v ilue of iiir 1 
IS the same for all substances if we take for 1 the boiling-point 
As the Ixnling-points under the pressure of one atmospheu are 
generally not equal fractions of U, the two theorems irc not 
identical, but is the v dues of p, for many substances do not 
differ so much as to make the ratios of the boiling points under 
the pressure of one atmosphere differ greatlv from the ratios 
of 1,, an approximate confirmation of the law of 1 ronton may 
be compatible with an approximate confirm ition of tlu conse- 
quence of the law of corresponding states If we tike the term 
boiling-point in a more general sense, ind put T m the law of 
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Trouton to represent the boiling-pomt under an arbitrary equal 
pressure, we may take the pressure equal to for a certain 
substance For this substance mr/F would be equal to zero, 
and the values of mrjT would no longer show a trace of equality 
At present direct trustworthy investigations about the value of 
r for different substances arc wanting , hence the question 
whether \s to the quantity wir/T the substances are to be divided 
into normal and associating ones cannot be answered Let 
us divide the latent heat into heat necessary for internal work 
and heat necessary for external work Let r represent the 
former of these two quantities, then — 
r~r +p{v.-v,) 

Then the same remarlc holds good for ntr'j'Y as has been made 
for /«r/T The ratio between r and that part that is necessary 
for external work is gu en m the fom ula, 

r ^ T dp 

M G~) P 

By making use of the approximate formula for the vapour 
tension - loge ^ “/( ”T~)’ ^'ttd— 

— 

p{v,-v,) T 

At T = T<, we find for this ratio /, a value which, for normal 
substances is equal to 3/0 4343 =7 At the critical temperature 
the quantities r and - vi arc both equal to o, but they have a 
finite ratio As we may equate p{vo - vi) with /iWo^RT at ver) 
low temperatures, we get, if we take into consideration that 
R expressed in calories is nearly equal to 2/w, the value 2/Tf - 
i 4T(, as limiting value for mr for normal substances This value 
for mr has, however, merely the character of a rough approxi- 
mation — especially since the factor f is not perfectly constant 

All the phtnomena which accompany the condensation of 
gases into liquids may be explained by the supposition, that the 
condition of aggregation which we call liquid differs 
* //flaw quantity, and not m quality, from that which 

we call gas We imagine a gas to consist of separate 
molei ules of a certain mass p, having a certain vcloi ity depending 
on the temperature This velocity is distributed according to 
the law of probxbilities, and furnishes a quantity of vis viva 
proportional to the temperatures We must attribute extension 
to the molecules, and they will attract one another with a force 
which quickly decreases with the distance Fven those sup- 
positions which reduce molecules to centra of forces, like that 
of Maxwell, lead us to the result that the molecules behave 
in mutual collisions as if they had extension — an extension 
which in this case is not constant, but determined by the law 
of repulsion in the collision, the law of the distribution, 
and the value of the velocities In order to explain capillary 
phenomena it was assumed so early as laplace, that between 
the molecules of the same substance an attraction exists 
which quickly decreases with the distance I'hat this attraction 
is found in gases too is proved by the fall which occurs in the 
temperature of a gas that is expanded without performing ex- 
ternal work We are still perfectly in the dark as to the cause 
of this attraction, and opinion differs greatly as to its dependence 
on the flistaricc Nor is this knowledge necessary m order to 
find the influence of the attraction, for a homogeneous state, on 
the value of the external pressure which is required to keep the 
moving molecules at a certain volume (T being given) We may, 
VIZ , assume either m the strict sense, or as a first approximation, 
that the influence of the attraction is quite equal to a pressure 
whi( h IS proportional to the square of the dcnsitv Though 
this molecular pressure is small for gases, yet it will be con- 
siderable for the grtat densities of liquids, and calculation shows 
that we may estimate it at more than 1000 atmos , possibly 
increasing up to 10,000 We may now make the same supposi- 
tion for a liquid as for a g is, and imagine it to consist of molecules, 
which for non-associating substances arc the same as those of 
the rarefied vapour , these, if T is the same, have the same mean 
VIS vwa as the vapour molecules, but are more closely massed 
together Starling from this supposition and all its consequences. 


van der Waals deriv ed the following formula, which would hold 
both for the liquid state and for the gaseous state — 

(^+^j) (i^-«') = RT 

It follows from this deduction th it for the rarefied gaseous 
state b would be four times the volume of the molci ules, but that 
for greater densities the factor 4 w 01 Id decrease If we represent 
the volume of the molecules by /i, the quantity b will be found 
to have the following form 

Only two of the successive coefficients y^, y,, &c , have been 
worked out, for the determination requires very lengthy calcula- 
tions, and has not even led to definitive results (L Boltzmann, 
Pro£ Royal Acad A tmler dam, M.a.vc)MS<^) 1 he latter formula 
supposes the molecules to be rigid spheres of invariable size 
If the molecules are things which arc compressible, another 
formula for h is found, which is different according to the number 
of atoms m the molecule {Proc Royal Acad Amsterdam, ic)Oo- 
1901) If we keep the value of a and b constant, the given 
equation will not completely represent the net of isothermals 
of a substtuice Yet even in this form it is sufficient as to the 
principal features From it we may argue to the cxistince of a 
critical temperature, to a minimum value of the product pv, to 
the law of corresponding states, &c Some of the numerical 
results to which it leads, however, have not been confirmed by 
experience i hus it would follow from the given equation that 
T “s value of v is taken so great that the gaseous 

laws may be ipplied, whereas Sydney Young has found 1/377 
for a number of subsUnces instead of the factor v'8 Agim it 
follows from the given cquition, that if a is thought to be inde- 
pendent of the temperature, 4, whereas for a number 

of substances a value is found for it which is near 7 If we 
assume with Clausius that a depends on the temperature, and has 

a value we find =» 7 

That the accurate knowledge of the equation of state is of the 
highest importance is universally acknowledged, bciause, in 
connexion with the results of thermodynamus, it will enable 
us to explam all phenomena relating to ponderable matter 
This general conviction is shown by the numerous efforts made 
to complete or modify the given equation, or to replace it by 
another, for mstance, by R Clausius, P G Tait, F H Amagat, 
L Boltzmann, T G Jager, C Dieterici, 13 Galitzme, T Rose 
Innes and M Rcinganum 

If we hold to the supposition that the molecules m the gaseous 
and the liquid state are the same — which we may call the supposi- 
tion of the identity of the two conditions of aggregation — then 
the heat which is given out by the condensation at constant I 
IS due to the potential energv lost m consequence of the commg 
closer of the molecules which attract each other, and then it is 
equal to ^ If a should be a function of the temperature. 

It follows from thermodynamics that it would be equal to 
(a - T ) Not only m the case of liquid and gas, but 

always when the volume is diminished, a quantity of heat is 
given out equal to - IJ or (a - T|“)(i - i) 

If, however, when the volume is diminished at a given tempera- 
ture, and also during the transition from the gaseous to tlie 
liquid state, combination into largermolecule-complexes 
takes place, the total internal heat may be considered 
as the sum of that whico ' caused by the combination staacen 
of the molecules into greater molecule-complexes 
and bv their approach towards each other We have the simplest 
case of possible greater complexity when two molecules combine 
to one From the course of the changes in the density of the 
vipour we assume that this occurs, eg with nitrogen peroxide, 
NO,, and acetic acid, and the somewhat close agreement of the 
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ob‘ierved density of the vapour with that which is calculated 
from the hypothesis of such an association to double-molecules, 
makes this supposition almost a certainty In such casts the 
molecules m the much denser liquid state must therefore be 
considered as doublt-molecules, either completely so or in a 
variable degree depending on the temperature The given 
equation of state cannot hold for such substances Even though 
we assume that a and b are not modified by the formation of 
double-molecules, yet RT is modified, and, since it is proportional 
to the number of the molecules, is diminished by the combina- 
tion The laws found for normal substances will, therefore, 
not hold for such associating substances Accordingly for 
substances for which we have already found an anormal density 
of the vapour, we cannot expect the general laws for the liquid 
state, which have been treated above, to hold good without 
modification, and in many respects such substances will therefore 
not follow the law of corn spending states I here are, however, 
also substances of which the anormal density of vapour has not 
been stated, and which yet cannot be ranged under this law, 
eg water and alcohols The most natural thmg, of course, 
IS to ascribe the deviation of these substances, as of the others, 
to the fact that the molecules of the liquid are polymerized 
In this case we have to account for the following circumstance, 
that whereas for NO, and acetic acid m the stxte of saturated 
vapour the degree of association increases if the temoerature 
falls, the reverse must take pi ice for water and ak ohols Such 
a difference may be accounted for by the difference in the 
quantity of heat released by the polymerization to double- 
molecules or larger molecule-complexes The quantity of heat 
given out when two molecules fall together may l>e calculated 
for NO^ and acetic acid from the formula of Gibbs for the 
density of vapour, and it proves to be very considerable With 
this the following fact is closely connected If in the pv diagram, 
starting from a point indicating the state of saturated vapour 
a geometrical lotus is drawn of the points which have the same 
degree of association, this curve, which passes towards iso- 
thermals of higher T if the volume diminishes, requires for the 
siune change in T a greater diminution of volume than is indicated 
by the border-curve For water and alcohols this geometrical 
locus will be found on the other side of the border-curve, and 
the polymerization heat will be small, t e smaller than the 
latent heat For substances with a small polymerization heat 
the degree of association will continually decrease if wc move 
along the border-curve on tlic side of the saturated vapour in 
the ilircction towirds lower T With this, it is perfectly com- 
patible that for such substances the saturated vapour, e g under 
the pressure of one atmosphere, should show an almost normal 
density Saturated vapour of water at 100° has a density which 
seems nearly 4 % greater than the theoretical one, an amount 
which IS greater than can be i scribed to the deviation from 
the gas-laws 1 ' or the relation between v, T, and x, if x represents 
the fraction of the number of double-molecules, the following 
formula has been found (‘^ Moleculartheorie,” Zetis Phyi, Chem , 
1890, vol V ) 


log 


E, -Fj 

(I -x)-^ "K,! " 


from which 


T /rfwN R-E. 
v-b\dt)r~ E,r • 


whic h may elucidate what precedes 

By far the majority of substances have a value of T, above 
the ordinary temperature, and diminution of volume (increase 
Coadeasa- pressure) is sufiicicnt to condense such gaseous 
tiottof substances into liquids If T^ is but little above the 
fuftsrajices ordinary temperature, a great increase of pressure is 
with low general required to effect condensation Substances 
" for which To is much higher than the ordinary tempera- 

ture To, eg T, > |To, occur as liquids, even without increase of 
pressure , that is, at the pressure of one atmosphere The 
value ^ IS to be considered as only a mean value, because of the 
inequality of pc The substances for which Tr is smaller than 
the ordinary temperature are but few in number Taking the 


temperature of melting ice as a limit, these gases are in successive 
order NO, 0 „ CO, N, and (the recently discovered 

gases argon, hdmm, Nc , are left out of account) If these gases 
are compressed at 0° centigrade they do not show a trace of 
liquefaction, and therefore they were long known under the 
name of “ permanent gases ” Ihe discovery, however, of the 
critical temperature carried the conviction that these substances 
would not be “ permanent gases ” if they were compressed at 
much lower T Hence the problem arose how “ low tempera- 
tures ” were to be brought about Considered from a general 
point of view the means to attain this end may be described as 
follows we must make use of the above-mentioned circum- 
stance that heat disappears when a substance expands, cither 
with or without performing external work According as this 
heat IS derived from the substance itself which is to be condensed, 
or from the substance which is used as a means of coolmg, we 
may divide the methods for condensmg the so-called permanent 
gases into two prmcipal groups 

In order to use a liquid as a cooling bath it mast be placed 
in a vacuum, and it must be possible to keep the pressure of the 
vapour in that space at a small value According to 
the boiling-law, the temperature of the liquid must 
descend to that at w hich the maximum tension of the cooUng 
vapour IS equal to the pressure which reigns on the 
surface of the licjuid If the vapour, either by metns of absorp- 
tion or by an air-pump, ls exhausted from the space, the tempera- 
ture of the liquid and that of the space itself depend upon the 
value of the pressure whii h finally prevails m the space 1 rom 
a practical point of view the value of f, may be regarded as the 
limit to which the temperature falls It is true that if the air 
is exhausted to the utmost possible extent, the temperature 
may fall still lower, but when the substance has become solid, 
a further diminution of the pressure in the space is of little 
advantage At any rate, as a solid body evaporates onl) on 
the surface, and solid gases are bad conductors of heat, further 
cooling will onlv take place ver>’ slowly, and will scarcel> 
neutralize the influx of heat If the pressure p^ is very small. 
It IS perhaps practically impossible to reach Ig , if so, Tj in the 
following lines wall represent the temperature practically attain- 
able There is thus for every gas a limit below which it is not 
to be cooled further, at least not m this wav If, however, 
we can find another gas for which the critical temperature is 
sufficiently above Tg of the first chosen gas, and if it is conv erted 
into a liquid bv coolmg with the first gas, and then treated in 
the same way as the first gas, it may in its turn be cooled down 
to (Tj)^ Going on in this wav, continually lower temperatures 
may be attained, and it would be possible to condense all gases, 
provided the difference of the successive critical temperatures 
of two gases fulfils certain conditions If the ratio of tlie absolute 
ciitical temperatures for two gases, which succeed one another 
in the senes, should be sensibly greater than 2, the value of Tg 
for the first gas is not, or not sufficiently, below the Ic of the 
second gas This is the case when one of the gases is nitrogen, 
on which hydrogen would follow as second gas Generally, 
however, wc shall tike atmospheric air instead of nitrogen 
Though this mixture of and Og will show other critical 
phenomena than a simple substance, yet we shall continue to 
speak of a T<. for air, which ib given at - 140° C , and for which, 
therefore, Tc amounts to 133° absolute Ihe lowest T which 
may be expected for air in a highly rarefied space mav be 
evaluated at 60^ absolute — a value which is higher than the Tc 
for hydrogen Without mw contnv^anies it would, accordingly , 
not be possible to rcuh the critiial temperature of Ho ihe 
method bv which we trv to obt iin succcssiv ely lower temperatures 
by making Use of successive gases IS called the cascade method ’ 
It is not self-ev idcnt that by sufficiently diminishing the pressure 
on a liquid it m iv be cooled to such a degree that the temperature 
will lie lowered to if the initial temper ilure was equal to Tf, 
or but little below it, and we can even predict with certainty 
that this will not be the case for all substances It is possible, 
too, that long before the triple point is reached the whole liquid 
will have evaporated The most favourable conditions will, of 
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course, be attained when the influx of heat is reduced to a 
minimum As a limiting case we imagine the process to be 
isentropic Now the question has become, Will an isentropic 
line, which starts from a point of the border-curve on the side 
of the liquid not far from the critical point, remain throughout 
its descending course in the heterogeneous region, or will it 
leave the region on the side of the vapour ? As early as 1878 
van der Waals {Verdagen Kun 4 kad Amsterdam) pointed out 
that the former may be expected to be the case only for sub- 
stances for which Cplr„ is large, and the latter for those for which 
it is small , in other words, the former will take place for sub- 
stances tilt molecules of which contain few atoms, and the latter 
for substances the molecules of which contain many atoms 
Fthcr IS an example of the latter class, and if we say that the 
quantity Ji (specific heat of the saturated vapour) for ether is 
found to be positive, we state the same thing in other words 
It is not necessary to prove this theorem further here, as the 
molecules of the gases under consideration contain only two 
atoms and the total ev aporation of the liquid is not to be feared 

In the practical application of this castade-method some 
variation is found in the gases chosen for the succcsmvt stages 
Thus methyl chloride, ethylene and oxygen are used in the 
cryogenic kboratorv of Leiden, while Sir James Dewtir has used 
air as the last term Carbonic acid is not to be recommended 
on account of the comparatively high value of T, In order to 
prevent loss of gas a system of “ circulation ” is employed 
This method of obtaining low temperatures is dccide<lly laborious, 
and requires very mtncitc apparatus, but it has the great 
advantage that very constant low temperatures may be obtained, 
and can be regulated arbitrarily within pretty wide limits 

In order to lower the temperature of a substance down to 
It IS not alwa> s necessary to com ert it first into the liquid state 
b) means of another substance, as was assumed 
txpanfioa for obtaining low temperatures 

Its own expansion is sufficient, provided the initial 
condition he propcrlv chosen, and provided we take care, even 
more than in the former method, that there is no influx of heat 
Those conditions being fulfilled, we mav, simply by adiabatic 
expansion, not only lower the temperature of some substances 
down to I3, but also convert them into the liquid state This 
is especially the case with substances the molecules of which 
contain few atoms 

Let us imagine the w hole net of isothermals for homogeneous 
phases drawn in a pn diagram, and in it the bordcr-turve 
Within this border-curve, as in the heterogeneous region, the 
theoretical part of every isothermal must be replaced by a straight 
line The isothermals may therefore be divided into two groups, 
\iz those which keep outside the heterogeneous region, anel 
those which cross this region Hence an isothermal, belonging 
to the latter group, enters the heterogeneous region on the lujuid 
side, and leaves it at the same level on the vapour side Let us 
imagine in the same way all the isentropic curves drawn for 
homogeneous states Their form resembles that of isothermals 
in so far as they show a maximum and a minimum, if the entropy - 
constant is below a certain value, while if it is above this valut, 
both the maximum and the minimum disappeai the isentropic 

line in a certain point hiving at the same time and ^ = 0 

for this particulai value of the constant This point, which we 
might call the i ritical point of the isentropic lines, lies in the 
heterogeneous region, and therefore cannot be realized, since 
as soon as an isentropic curve enters this region its theoretical 
part will be replaced by an empiric part If an isentropic curve 
crosses the heterogeneous region, the pioint where it enters this 
region must, just as for the isothermals, be connected with the 
point where it leaves thi region by another curve When 
Cp/c^-^ k {the limiting value of Cpfcv for infinite rarefaction is 
meant) approaches unity, the isentropic curves approach the 
isothermals and vice versa In the same way the critical point 
of the isentropic curves comes nearer to that of the isothermals 
\nd if k IS not much greater than i, e g ^<i 08, the following 
property of the isothermals is also preserved, viz that an 


isentropic curve, which enters the heterogf neous region on the 
side of the liquid, leaves it again on the side of the vapour, not 
of course at the same level, but at a lower point If, howevei , 
is greater, and particularly if it is so great as it is with molecules 
of one or two atoms, an isentropic curve, which enters on the 
side of the liquid, however far prolonged, always remains within 
the heterogeneous region But m this case all isentropic curves, 
if sufficiently prolonged, will enter the heterogeneous region 
Every isentropic curve has one point of intersection with the 
bordcr-c urve but only a small group intersect the border-c urve 
in three points, two of which are to be found not far fom the top 
of the border-curve and on the side of the vapour Whether 
the sign of k (specific heat of the saturated vapour) is negativ e 
or positive is closely connected with the preceding facts boi 
substances having k great, h will be negative if f is low, positive 
if T rises, while it will change its sign again lyefore Fc is reached 
The values of T, at which change of sign takes place, dep« nd 
on ^ The law of corresponding states holds good for this value 
of r for all substances which have the same value of k 

Now the gases which were considered as permanent are 
exactly those for whu h k has a hif^h value From this it would 
follow that every adiabatic expansion, provided it be sufficiently 
continued, will bring such substances into the heterogeneous 
region, i e they can be condensed by adiabatic expansion But 
since the final pressure must not fall below a certain limit, 
determined by experimental convenience, and since the cjuantity 
which passes into the liquid state must remain a fraction as 
large as possible, and since the expansion never can take place 
in such a manner that no heat is given out by the walls or the 
surroundings, it is best to choose the initial condition in such a 
way that the isentropic c urve of this point cuts the border-curve 
in a point on the side of the liquid, lying as low as possible 1 he 
border-curve being rather broad at the top, there are many 
isentropic curves which penetrate the heterogeneous region 
under a pressure which differs but little from pc Availing 
himself of this property, k Olszewski has determined pc foi 
hydrogen at 15 atmospheres Isentropic (urves, which he on 
the right and on the left of this group, will show a point of < on- 
dcnsation at a lower pressure Olszewski has investigated this 
for those lying on the light, but not for those on the left 

From the equation of state j(w-6)s=RT, the equation 

of the isentropic curve follows as + yj^('y- i)* = C, and 
from this we may deduce T(i^-^>)*''*^ = C' 1 his litter rela- 
tion shows m how high a degree the cooling depends on the 
amount by which surpasses unity, the change mv-b being 
the same 

What has been said concerning the relative position of the 
border-curve and the isentropic curve may be easily tested for 
points of the border-curve which represent rarefied gaseou . states, 
in the following way Following the border-curve we found 

before f'’^ for the value of Following the isentropic curve 

the value of is equal If isentropic 

curve rises more steeply than the border-curve If we take j' 
and choose the value of T,/2 for T— a temperature at which the 
saturated vipour may be considered to follow the gas-laws—then 
ki{k - i) — 14, or ^ " I 07 would be the limiting value for the two 
cases At any rate k~i 41 is great enough to fiilfil the condition, 
even for other values of F Cailletet and Pictct have availctl 
themselves of this adiabatic expansion for condensing some 
permanent gases, and it must also be used when, in the cascade 
method, T3 of one of the gases lies above Ic of the next 

A third method of condensing the permanent gases is applied 
in C P G Linde’s apparatus for liquefying air Under a high 
pressure a current of gas is conducted through a ^ 
narrow spiral, returning through another spiral which 
surrounds the first Between the end of the first spiral 
and the beginning of the scLond the current of gas is reduced 
to a much lower pressure p^ by passing through a tap with a fine 
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orifice On account of the expansion resulting from this sudden 
decrease of pressure, the temperature of the gas, and conse- 
quently of the two spirals, falls sensibly If this process is 
repeated with another current of gas, this current, having been 
cooled in the inner spiral, will bt cooled still further, and the 
temperature of the two spirals will become still lower If the 
pressures />j and p2 remain constant the cooling will increase 
with the lowering of the temperature In Linde’s apparatus 
this cycle is repeated over and over again, and after some time 
(about two or three hours) it becomes possible to draw off liquid 
air 

The cooling which is the (Onsec|iien(L of smh a decrease of 
pressure was experimentally determined in 1854 by Lord Kdvin 
(then Professor W Thomson) and Joule, who represent the 
result of their experiments in the formula 


In their experiments p, was always 1 atmosphere, and the amount 
ot was not large It would, therefore, be certainly wrong, 
fven though for a small difference in pressure the empiric 
formula might be approximately correct, without closer investi- 
gation to make use of it for the diffinnccs of pressure used in 
1 Hide’s apparatus, where p^ — 200 and 18 atmospheres 
Foi the existeme of a most favour ibk v due of p^ is m contra- 
diction with the formula, since it would follow from it that 
Jj-fj would always increase with the inert ase of />, Nor 
would It be right to regard as the cause for the existence of this 
most favourable value of />, the fact that the heat produced in 
the compression of the expended gas, and therefore />,//>_>, must 
be kept as small as possible, for tht simple reason that the heat 
is produced in quite anothti part of the apparatus, and might 
be neutralized in different ways 
Closer examination of the process shows that if p is given, a 
most favourable vahu of />, must exist for tlu (oohng itself 
If is taken still higher, the cooling decreases agun and we 
might take a value for p^ for whie h the cooling would be zero, 
or even negative 


If \vc cell the cncTgy per unit of weiglit e ind the specific volume 
a the following equation holds 

piVi-p2Vn = e^ 

or f j + p^Vi -e^ + p J’i 

\ccording to the symbols chosen bv ( ibbs Xi -X2 
^s xi IS determined by L and Pi and x by 1 and we obtam 
if w e take 1 ^ and p^ as be iiig e onst int 






i minimum \ 


1 rom this follows 


\s 




&Xr-&Xr'‘- 


IS positive we shall have to take lor the iniximum 


coolmg such a pressure that the pioduct pv dccieasts with 1 viz 
\ pKssuro larger thin that at which pv his (hi minimum \ iluc 
By means of the equation of state mentioned already we find for 
the V due of the specific volume that gives the guatest cexihng the 
formula 

RT,ft 2 a 

(fi 

uid !oi lilt V line of the pressim 


^1 = 27^. 




If we tike the value zl, lor 1 , is we may ipproxmial i ly for 
ur when we begin to woik witli the ipparatus we find for />, about 
or more than 300 atmospheres If we take Tj:=T,. as wc may 
at the end of the process we find ^1 = 2 5^, 01 loo atmospheres 
The constant pressure which has been tound the most favourable 
in Linde s apparatus is a mean of the two calculated pressures 
In a theoreticdly perfect apparatus wo ought therefore to be able 
to regulate />, accoidmg to the temperature in the inner spiral 

The critical temperatures and pressures of the permanent 


gases are given in the following tabh , the lonacr being c 
on the absolute se ilc anti the latter in itmospheres — 


ciL 

I 

lOl 2 

Pr 

55 

CO 

1 

105' 

Pc 

5 

NO 

155’ 

/I 2 

\ 

IZ/ 

55 

Oi 

CO 

\u 

nC 

^ ) 

Aigon 

152 

50 6 

IL 


>5 


The values of 1, and p^ for li)diogcn ire those of Dew ir 
They aic in approxirnite ictorelanct with those given b} k 
Olszewski I iquid hydrogen was fust collected bv J Dcwai m 
i8t^8 Apjiaratus for obt ainmg moderate ind sm ill qu intitie s 
have been destnbeel bv M W 1 ravers ind K Ols/tw ki H 
Kdmerlingh Onnes at Leiden has brought about a eirculation 
yielding more than 3 litres per hour, and has made use of it to 
keep baths of i 5 litre tapaeity at all temperatures between 
20 2° and 137° absolute, the tcmpcritures remaining constant 
within o 01° (Set also I loi 11) (lASFS ) (j d v d \\ ) 

CONDENSER, the name given to many forms of ipparitus 
which have for their object the concentration of matter, or 
bringing it into a smaller volume, or the intensification of energy 
In chemistry the wore! is applied to an appiratus which cools 
down, or condenses, a v ipour to a liquid , reference should be 
made to the artiele Distiilmion for the v inous types in use, 
and also to Gas ((las Maniifailure) and Coai Iar , the elevice 
for the condensation of the exhaust steam of a steam-engine is 
treated m the article SrLAM-ExedNE In woollen manufictures, 
“ ( ondcnsation of the wool is an important operation and is 
accomplished bv means of a “condenser ’ The term is also 
given— generally is i qualification, e e, cnndensing-sv nngt, 
e ondensing-pump,— to apparitus bv wlmli air or a vapour may 
be compressed In optics i “ condenser ’ is a lens, or svstem 
of lenses, which serves to conrentrate or bring the luminous 
rays to a foe us , it is spcenllv an adjunct to the optical lantern 
and microscope In eleetrosUties i eondenscr is a device for 
concentrating an clcctiostatic charge (see Llectrostvtii s 
Leyden Jar , Llh irophori s) 

CONDER, CHARLES (i868-iqoij), English artist, son of a 
civil engineer, was born m London and spent his earlv vears 
in India \ftcr an Lnghsh education he went into the govern- 
ment service in Australii, but m 1890 determined to devote 
himself to art, and studied foi several \c irs in Pans where in 
1893 he became in issonatc of the Societe Nation ale eles Beaux- 
Arts About 1895 his rcputition as an original painter, par- 
ticularly of Watteau like designs for fans, spread among a limited 
circle of artists in London, mainly connected first with the New 
hnglish Art Club, and later the International Society , and 
his unique and ch irming decorative style, in dainty pastoral 
scenes, gradually gave him a peculiar vogue among connoisseurs 
Examples of his work were bought for the Luxembourg and other 
art galleries Cemder suffered much in later years from ill-he ilth, 
ind died on the ejih of February 1909 

CONDILLAC, Etienne BONNOT DE (17 1= 1780) French 
philosopher, was horn at Grenoble of a legal family on the 30th 
of September 171^, and, like his elder brother, the well-known 
political writer, ahbe de Mahlv, took holy ejiders and became 
ibbc de Mureau ’ In both lasts the profession was hardly 
more than nominal, and Condillac s whole life , with the exception 
of an interval as tutor at the court of Paima, wa^, devoted to 
speculation His works ot Aasin sur I ong.iie des cotuiais^atices 
humaitte^ (1746), / }aite drs svstenus (1749) Fratte des soisatwns 
(17S4), Triutedis i e omprehe nsive Ce)«M d etudes 

(1767-1773) in vols , written for the voung Duke I trdinand 
of Parma, a grandson of Louis \\ I e Commerce et le e.oueer>ie- 
mcHt, coustderes rdativtmeut Inn a I autre (1776), and two 
posthumous works, I ogique (1781') ind tie unfinished I aug'u 
des calcuU (1798) In his earlier d i\«> m Pans he came nine h 
into contact with the circle of Diderot A friendship with 
Rousseau, which lasted in some measure to tlie end may hive 
been due m the first instance to the fart that Rousseau h ad been 
domestic tutor m thi family of Condillac untie, M dt J1 iMv , 

* te ibbot iH Lommetidam of the Prcinon^tratcnM in ibbtj of 
Mureau m the Vosges (Fd) 
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louscs still remain, but to the east the town is bordered by 
Dleasant promenades Ihe Gothic church of St Pierre, its 
hief building, was erected from 1506 to and was till 

[790 a cathedral The mtrnor, whuh is without aisles or 
ransept, is surrounded by lateral chapels On the south is a 
beautifully sculptured portal An adjoining cloister of the i6th 
entury is occupied by the hotel de ville 1 he former episcopal 
balaie with its graceful Gothic chapel is used as a law-court 
Ihe sub-prefecture, a tribunal of first instince, and a communal 
ollege, are among the public institutions Brandy -distilling, 
vood-sawing, iron-founding and the manufacture of stills are 
imong the industries Ihe town is a centre for the sale of 
^rmagnac brandy and has commerce in gi am and flour, much 
)f whu h IS riv er borne 

Condom (Condomus) was founded m the 8th century, but in 
I40 was sacked and burnt by the Normans A monastery built 
lere c goo by the wife of Sancho of Gascony was soon destroyed 
by fire, but in loi r was rebuilt by Hugh, bisliop of Agen Round 
his abbey the town grew up, and m 1317 was made into an 
piscopal see by Pope John XXII Ihe line of bishops, which 
ncluded Bossuet (1668-1671), came to an end in 1790 when the 
ee was suppressed Condom was, during the middle ages, a 
ortress of considerable strength During the Hundred Years’ 
Var, after several unsuccessful attempts, it was finally captured 
ind held hy the English In i <569 it was sacked bv the Huguenots 
inder Gabriel, count of Montgomery 

A list of monographs Ac on the abbey sec and town of Condom 
s given w< m U ChcNahir lit pertoire des sources Fopobibliogr 
Montbdliaid 1894-1899) 

CONDOR (Sarcorhatnphus gryphui), an American vulture, and 
ilmost the largest of existing birds of flight, although by no 
neans attaining the dimensions attributed to it by early writers 
t usually measures about 4 ft from the point of the beak to the 
xtremity of the tail, and q ft between the tips of its wings, 
vhile it is probable that the expanse of wing never exceeds 12 ft 
The head and neck are destitute of feathers, and the former, 
vhich IS much flattened above, is in the male crowned with a 
aruncle 01 comb, while the skin of the latter in the same sex 
les in folds, forming a wattle The adult plumage is of a uniform 
ilack, with the exception of a frill of white feathers nearly 
urrounding the base of the neck, and certain wing feathers 
vhich, especially in the male, have large patches of white Ihe 
niddle toe is greatly elongated, and the hinder one but slightly 
leveloped, while the talons of all the toes arc comparatively 
traight and blunt, and are thus of little use as organs of pre- 
lension The female, contrary to the usual rule among birds of 
irey, is smaller than the male 

The condor is a native of South America, where it is confined 
o the region of the Andes, from the Straits of Magellan to 4° 
lorth latitude, — the largest examples, it is said, being found 
ibout the volcano of Cayambi, situated on the equator It is 
)ften seen on the shores of the Pacific, especially during the 
ainy season, but its favourite haunts for roosting and breeding 
ire at elevations of 10,000 to 16,000 ft There, during the 
nonths of February and March, on inaccessible ledges of rock, 
t deposits two white eggs, from 3 to 4 in in length, its nest 
onsisting merely of a ft w sticks placed around the eggs The 
)eriod of incuhation lasts for seven weeks, and the young are 
overed with a whitish down until almost as large as their 
jarents They are unable to fly till nearly two years old, and 
ontinue for a considerable time after taking wing to roost and 
lunt with their parents The white ruff on the neck, and the 
(imilarly coloured feathers of the wing, do not appear until the 
ompletion of the first moulting By preference the condor 
feeds on carrion, but it does not hesitate to attack sheep, goats 
end deer, and for this reason it is hunted down by the shepherds, 
trho. It IS said, tram their dogs to look up and bark at the con- 
lors as they fly overhead hey are exceedingly voracious, a 
angle condor of moderate sue having been known, according 
to Orton, to devour a calf, a sheep and a dog in a single week 
When thus gorged with food, they are exceedingly stupid, and 
may then be readily caught For this purpose a horse or mule 


is killed, and the carcase surrounded with palisades to which the 
condors are soon attracted bv the prospect of food, for the 
weight of evidence seems to favour the opinion that those 
vultures owe their knowledge of the presence of carrion more 
to sight than to scent Having feasted themselves to excess, 
they are set upon by the hunters with sticks, and being unable, 
owing to the want of space within the pen, to take the run 
without which they are unable to rise on wing, they are readily 
killed or captured They sleep during the greater part of the 
day, searching for food in the cleaicr light of morning and 
evening They arc remarkably heavy sleepers, and are readilv 
captured by the inhabitants ascending the trees on which thev 
roost, and noosing them before they awaken Great numbers 
of condors are thus taken alive, and these, in certain districts, 
are employed in i variety of bull-fighting They are exceedingly 
tenacious of life, and can exist, it is said, without food for over 
tortv days Although the favourite haunts of the condor are 
it the level of perpetual snow, yet it uses to a much greater 
height, Humboldt having observed it flying over Chimborazo 
at a height of over 23,000 ft On wing the movements of the 
condor, as it wheels in majestu circles, are remarkably graceful 
The birds flap their wings on rising from the ground, but after 
atbunmg a moderate elevation they seem to sail on the air, 
Charles Darwin having watched them for half an hour without 
once observing a flap of their wings 

CONDORCET, MARIE JEAN ANTOINE NICOLAS CARITAT, 
Marquis de (1743-1794), French mathematician, philosopher 
and Revolutionist, was born at Ribcmont, in Picardy, on the 
17th of September 17 n He descended from the ancient family 
of Caritat, who took their title from Condorcet, near Nyons in 
Dauphind, wheie they were long settled His father dying 
while he was very young, his mother, a very devout woman, 
had him educated at the Jesuit Colltge in Reims and at the 
College of Navarre m Pans, where he displayed the most varied 
mental activitv His first public distinctions were gained in 
mathematics At the age of sixteen his performances m analysis 
gamed the praise of D’Alembert and A C f lairaut, and at the 
age of twenty-two he wrote a treatise on the integral calculus 
which obtained warm approbation from competent judges 
With his many-sided intellect and richly endowed emotional 
nature, however, it was impossible for him to be a specialist, 
and least of all a specialist m mathematics Philosophy and 
literature attracted him, and social work was dearer to him than 
anv form of intellectual exercise In 1769 he became a member 
of the Academy of Sciences His contributions to its memoirs 
are numerous, and many of them are on the most abstruse and 
difficult mathematical problems 

Being of a very genial, susceptible and enthusiastic disposition, 
he was the friend of almost all the distinguished men of his time, 
and a zealous propagator of the religious and political views 
then current among the literati of France D’Alembert, lurgot 
and Voltaire, for whom he had great affection and veneration, 
and by whom he was highly respected and esteemed, contributed 
largely to the formation of his opinions IIis Lettre d'un laboureur 
de Picardte d M N (Necker) was written under the inspira- 
tion of Turgot, in defence of free internal trade m corn Condorcet 
also wrote on the same subject the RSflexions sur le commerce 
des bles (1776) His T elite d’tin theologien, &c , was attributed 
to Voltaire, being inspired throughout by the Voltairian anti- 
clerical spirit He was induced bv D’Alembert to take an active 
part in the preparation of the Fncvclopedte His Aloges des 
Academtams de VAcademie Royale de<; Sciences marts dtpuis 
1666 jusqiden /dpp( 1773) gained him the reputation of being an 
eloquent and graceful writer He was elected to the perpetual 
secretaryship of the Academy of Sciences in 1777, and to the 
Trench Academy m 1782 He was also member of the academies 
of Turin, St Petersburg, Bologna and Philadelphia In 1785 
he published his Essat sur V application de Vanalyse aux pro- 
babihtes des decisions prises d la plurahtS des vmx, — a remarkable 
work which has a distinguished place in the history of the doctrine 
of probability , a second edition, greatly enlarged and completely 
recast, appeared in 1804 under the title of J^lements du calctil 
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des probalnlith et son application aux jeux de hazard, a la loterie, 
ei aux ]ugements des homines, In 1786 he married Sophie 
de Grouchy, a siiter of Marshal Grouchy, said to have been 
one of the most beautiful women of her time Her salon at the 
Hotel des Monnaies, where C ondorcet lived m his capacity as 
inspector-general of the mint, was one of the most famous of 
the time In 1786 Condorcet published his Vie de Purgot, and 
in 1787 his Vie de Voltaire Both works were widely and eagerly 
read, and arc perhaps, from a merely literary point of view, 
the best of Condorcet s writings 

Ihe political tempest which had been long gathering over 
h ranee now began to Ijreak and to carry everything liefore it 
Condorcet was, of course, at once hurried along by it into the 
midst of the conflicts and confusion of the Revolution He 
greeted with enthusiasm the advent of democracy, and laboured 
hard to secure and hasten its triumph He was indefatigable 
in w riting pamphlets, suggesting reforms, and planning constitu- 
tions He was not a member of the States-General of 1789, 
but he had expressed his ideas in the electoral assembly of the 
noblesse of Mantes Ihe first political functions which he 
exercised were those of a member of the municipality of Pans 
(1790) He was next chosen by the Parisians to represent 
them in the Legislative Assembly, and then appointed by that 
body one of its secretaries In this capacity he drew up most 
of Its addresses, but seldom spoke, his pen being more effective 
than his tongue He was the chief author of the address to the 
European powers when they threatened france with war He 
was keenly interested in (dueation, and, as a member of the 
committee of public instruction, presented to the Assembly 
(April 21 and 22, 1792) a bold and comprehensive scheme for 
the organization of a system of state education which, though 
more urgent questions compelled its postponement, became the 
basis of that adopted by the ( onvention, and thus laid the 
foundations on which the modern system of national education 
m Franco is built up After the attempted flight of the king, 
in I line 1791, Condorcet was one of the first to declare in favour 
of a republic, and it was he who drew up the memorandum 
which led the Assembly, on the 4th of September 1792, to decree 
the suspension of the king and the summoning of the National 
C onvention He had, meanwhile, resigned his oflices and left the 
Hotel des Monnaies , his declaration in favour of republicanism 
had alienated him from his former friends of the constitutional 
parts , and he did not join the Jacobin Club, which had not y^et 
declared against the monarchy 1 hough attached to no jiowerful 

political group, however, his reput ition give him great influence 
At the elections for the Convention he was chosen for fiv^c 
departments, and took his seat for that of Aisne He now 
became the most influential member of the committee on the 
constitution, and as “ reporter ’ he drafted and presented to the 
Convention (February 15, 179s) a constitution, which was, how- 
cvei, if ter stormy debates, rejected in favour of that presented 
by H^riult de Sechelles Ihe work of constitution-m iking had 
been interrupted by the trial of Louis XVI Condorcet objected 
to the assumption of judicial functions by the Convention, ob- 
jected also on principle to the infliction of the death penalty , but 
he \ oted the king guiltv of conspiring agiinst libeitv and worthy 
of any penalty short of death, and against the appeal to the people 
advocated by the (iirondists In the atmosphere of universal 
suspicion that inspired the Terror his independent attitude could 
not, however, be maintained with impunity His sevcie and 
public ciiticism of the constitution adopted by the C’lmyention, 
ins denunciation of the arn st of tht Girondists, and his oppiosi- 
tion to the violent conduct of the Mountain, led to his being 
acc used of conspiring against the Rc public He was condemned 
and declared to be horr la loi Friends sought for him an 
asylum in the house of Madame Vernet, widow of the sculptor 
and a near connexion of the painters of the same name 
Without even asking his name, this heroic woman, as soon as 
she was assured that he was an honest man, said, “ I et him come, 
and lose not a moment for while we talk he may be seized ” 
When the execution of the Girondists showed him that his 
presence exposed his protectress to a terrible danger, he resolved 


to seek a refuge elsewhere “ I am outlawed,” he said, ” and if 
I am discovered you will meet the same sad end as mvsclf I 
must not stay ” Madame Vernet’s reply deserves to lie immortal, 
and should be given m her own words ” La Convention, 
Monsieur a le droit de mettre hors la loi ellc n a pas le pouvoir 
de mettre hors de 1 humanite vous resterez ” From that 
time she had his movements strictly watched lest he should 
attempt to (juit her house It was partly to turn his mind from 
the idea of attempting this, by occupying it otherwise, that his 
wife and some of his friends, with the cu-ojieration of Madame 
Vernet, prcv'ailcd on him to engage m the composition of the 
work by whuh he is best known— the h squtsse dun tableau 
historigue des progres de I esprit humain In his retirement 
Condorcet wrote also his justification, and several small works, 
such as the Moyen d'apprendre a compter siirement et avec jacihte, 
which he intended for the schools of the republic Several of 
these works were published at the time, thanks to his friends , 
the rest appeared after his death \rnong the latter was the 
admirable Avis d un prourit a sa fille While in hiding he also 
continued to take in aetiv c interest in public affairs Thus, he 
wrote several important memoranda on the conduct of the war 
against the Coalition, which were laid before the Committee of 
Public Safety anonymously by a member of the Mountain named 
Marcoz, who lived m the same house as Condorcet without 
thinking it his dutv to denounce him In the same wav he for- 
warded to Arbogast, president of the committee for puolic instruc- 
tion, the solutions of sev eral problems in higher mathematics 

( ertain circumstances having led him to believe that the 
house of Madame \ernet, 21 rue Servandoni, was susfjeited 
and watchid by his tnemies Condorcet, by a fatally successful 
artifice, at last baffled the vigilance of his generous friend and 
escaped Disappointed m finding ev en a night s shelter at the 
chateau of one whom he had befriended, he had to hide for thri e 
days and nights m the thickets and stone-quarries of Clamart 
On the evening of the 7th of April 1794 — not, as Carlyle sa^s, 
on a ” bleared May morning, — with garments torn with 
wounded leg, with famished looks he entered a tavern in the 
village named, and called for an omelette ‘‘ How many eggs m 
your omelette ? ” A dozen ” ‘ What is your trade ^ ’ ‘ \ 

carpenter ’ “Carpenters have not hands like these, and do 
not ask for a dozen eggs in an omelette ’ When his papers were 
demanded he had none to show , when his person was searched 
a Horace was found on him The villagers seized him, bound 
him, haled him forthwith on bleeding feet towards Bourg-h- 
Reim , he fainted bv the wav , was set on a horse offered in pitv 
by a passing peasant, and, at the jouinev s end, was east into 
a cold damp cell Next moining he was found dead on the floor 
Whether he had died from suffering and exhaustion, from 
apoplexv 01 from poison, is an undetermined question 

Condorcet was undoubtedl) a most sincere, generous ind noble- 
minded man He was cage 1 in the pursuit of truth, ardent in his 
love of human good, ind ever nadv to undertake labour or 
encounter danger on behalf of the philanthropic plans which 
his fertile mind contrived and his benevolent heart inspired 
It was thus that he worked for the suppression of slaverv, for 
the rehalulit ition of the chevalier dt la Barre, and in defence 
of I ally- lolkndal lie lived at a time when calumny was rife, 
and various slanders were ciicuhtcd legarding him, but fortu- 
natelv the slightest examination proves them to have been 
inexcusable fabrications That while openly opjiosing royalty he 
wa^ secretly soliciting the office of tutor to the Dauphin , that he 
was accessory to the murder of the due ck 1 1 Rochefoucauld , 
or that he sanctioned the burning of the liter iry treasures of the 
learned congregations, are stones which can be shown to be 
utterlv untrue 

His philosophic il fame is chiefly associated with the 1 '^qui\<ie 
des progres mentioned abov e W ith the v ision of the guillo- 
tine before him, with confusion and v lolence iround him he com- 
forted hmvself bv tr\ing to demonstrate that the evils of life had 
arisen from a conspiracv of priests ind 1 ulci s igainst their fellows 
and from the bad laws and institutions which they had succeeded 
in creating, but that the human race would finally conquer its 
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enemies and free itself of its evils His fundamental idea is that 
of a human perfectibility which has manifested itself in con- 
tinuous progress in the past, and must lead to indefinite prt^ess 
in the future He represents man as starting from the lowest 
stage of barbarism, with no superiority over the other animals 
savethatof bodily organization, and as advancing uninterruptedly, 
at a more or less rapid r.ite, in the path of enlightenment, virtue 
and happiness The stages which the human race has already 
gone through, or, in other words, the great ejxichs of liistory, are 
regarded as nine in number I he first three can confessedly be 
described only conjecturally from general observations as to the 
development of the human faculties, and the analogies of savage 
life In the first epoch, men are united mto hordes of hunters and 
fishers, who acknowledge m some degree public authority and 
the claims of family re'ationship, and who make use of an 
articulate language In the second epoch — the pastoral state — 
property is introduced, and along with it inequality of conditions, 
and even slavery, but also leisure to cultivite intelligence, to 
invent some of the simpler arts, and to acquire some of the more 
elementary truths of science In the third epoch — the agricul- 
tural state — as leisure and wealth are greater, labour bettir 
distributed and applied, and the means of communication 
increased and extended, progress is still more rapid With the 
invention of alphabetic writing the conjectural part of history 
closes, and the more or less authenticated part commences 
The fourth and fifth epochs are represented as corresponding to 
Greece and Rome The middle ages are divided into two epochs, 
the former of which terminates with the Crusades, and the Utter 
with the invention of printing The eighth epoch extends from 
the invention of printing to the revolution in the method of philo- 
sophic thinking accomplished by Descartes And the ninth epoch 
begins with that great intellectual revolution, and ends with the 
great political and moral revolution of 1789, and is illustrious, 
according to Condorcet, through the discovery of the true system 
of the physical universe by Newton, of human nature by l^oeke 
and Condillac, and of society by Turgot, Richard Price and 
Rousseau Ihere is an epoch of the future — a tenth epoch, — 
and the most original part of Condorcet’s treatise is that which 
IS devoted to it After insisting that general laws regulative 
of the past warrant general inferences as to the future, he argues 
that the three tendencies which the entire history of the past 
shows will be characteristic features of the future are — (i) the 
destruction of inequality between nations , (2) the destruction 
of inequality between classes , and (-j) the improvement of 
individutils, the indefinite perfectibility of human nature itself 
— intellectually, morally and physically These propositions 
have been much misunderstood I he equality to which he re- 
presents nations and individuals as tending is not absolute 
( (inahty, but equality of freedom and of nghts It is th it 
equality which would m vke the inequality of the natural advant- 
ages and faculties of eai h community and person bi neficial to all 
Nations and men, he thinks, are equal, if equally free, and are 
all tending to equality because all tending to freedom As to 
indefinite perfet tibility, he nowhere denies that progress is 
conditioned both by the constitution of humanity and the ch ir- 
aeter of its surroundings But he affirms thit these conditions 
are compatible with endless progress, and that the human mind 
can assign no fixed limits to its own advancement m knowledge 
and virtue, or even to the prolongation of bodily life This 
theory explains the importance he attached to popular education, 
to which he looked for all sure progress 
1 he book is pervaded by a spirit of excessive hopefulness, and 
contains numerous errors of detail, which are fully accounted 
for by the circumstances in which it was written Its value lies 
entirely m its general ideas Its chief defects spring from its 
author’s narrow and fanatical aversion to all philosophy which 
did not attempt to explain the world exclusively on mechanical 
and sensational principles, to all religion whatever, and especially 
to Christianity and Chnstian institutions, and to monarchy 
His ethical position, however, gives emphasis to the sympathetic 
impulses and social feelings, and had considerable influence 
upon Auguste Comte 


Madame de Condorcet (b 1764), who was some twenty years 
younger than her husband, was rendered penniless by his 
proscription, and compelled to support not only herself and her 
four years old daughter but her younger sister, Charlotte de 
Grouchy After the end of the Jacobin 1 error she published 
an excellent translation of Adam Smith’s Theory of Moral 
Seniimenis , m 1798 a work of her owu, Leitres sur la sympaihie ^ 
and m 1799 her husband’s ^^loges des academictens Later she 
co-operated with Cabanis, who had married her sister, and 
with Garat m publishing the complete works of Condorcet 
(1801-1804) She adhered to the last to the political views of 
her husband, and under the Consulate and Empire her salon 
became a meeting-place of those opposed to the autocratic 
regime She died at Pans on the 8th of September 1822 Her 
daughter was married, in 1807, to General O’Connor 

A Btopraphte de. Condorcet by M F Arago is prefixed to A 
Condorcet O Connors edition of Condorcet s works, in 12 volumes 
(1847 1849) Theic IS an able essay on Condorcet in I ord Morley 
of Blackburns Critical Miscellanies On Condorcet as an historical 
philosopher see Comte's Cours de philosophte positive iv 252-253, 
and Syst^me de politique positive iv Appendicc General log-iir , 
F Laurent Titudes xii 121 126 89 110 and R Flint Philosophy 
of History in I ranie and Germanv 1 125 138 Ihc AUmotres de 
Condorcet stir la Revolution franfaise, extraits de sa corves pondance 
et de celles de ses amis \o\s Pans Poiithuu 1824) which were in 
f let edited by F G de la Rochtfoucauld I lancourt are spuiious 
Se'c also Dr J F E Robmet, Condonet sa vie et son oeuvre and more 
t specially L Cahen Condorcet et la R&uolution franfaise (Pans 1904) 
On Madame de Condoicet see Antome Giullois I a Marquise de 
Condonet sa famille son salon ct ses auvres (Pans 1897) 

CONDOTTIERE (plural, condoUtert), an Italian term, derived 
ultimately from 1 atm conducere, meaning either “ to conduct ” 
or “ to hire,” for the leadtr of the mercenary military companies, 
often several thousand strong, which used to bt hired out to 
carry on the wars of the Italian states The word is often ex- 
tended so as to include the soldiers as well as the leader of a 
company The condottien played a very important part in 
Italian history from the middle of tlie 13th to the middle ol the 
15th century The special political and military circumstances 
of medieval Italy, and in particular the wars of the Guclphs 
and Ghibcllincs, brought il alxiut that the condottien and thvir 
1( aders played a more conspicuous and important p irt m history 
than the “ Free C ompanu s ” elsewhere Amongst these circum- 
stances the absence of a numerous feudal cavalry, the relative 
luxury of city life, and the incapacity of city militia for wars of 
aggression were the most prominent From this it resulted 
that war was not merely the trade of the ( ondottiere, but also 
his monopoly, and he was thus able to obtain whatever terms 
he asked, whether money payments or political concessions 
These companies were recruited from wandering mercenary 
binds and individuals of all nitions, and from the ranks of the 
many armies of middle Europe which from tune to time overran 
Italy 

Montreal d’Albarno, a gentleman of Provence, was the first 
to give them a definite form A sc v ere disc iphne and an elaborate 
organization were introduced within the company itself, while 
ill their relations to the people the most barbaric licence was 
permitted Montreal himself was put to death at Rome by 
Rienzi, and Conrad Lando succeeded to the command Ihe 
Grand Cempanv, as it was called, soon numbered about 7000 
cavalry and 1 500 select infantry, and was for some years the 
terror of Itilv They seem to have been Germans chiefly On 
the conclusion (1360) of the peace of Bretignv between Tngland 
and France, bir John Hawkwood {qv) led an army of English 
mercenaries, called the White Company, into Italy, which took 
a prominent part m the confused wars of the next thirty years 
Towards the end of the century the Italians began to organize 
armies of the same description Ihis ended the reign of the 
purely mercenary company, and began that of the semi-national 
mercenary army which endured in Europe till replaced by the 
national standing army system 1 he first company of importance 
raised on the new b^is was that of St George, originated by 
Alberigo, count of Barbiano, many of whose subordinates and 
pupils conquered principalities for themselves Shortly after, 
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the organization of these mercenary armies was carried to the 
highest perfection by Sforza Attendolo, condottiere in the 
service of Naples, who had been a peasant of the Rom<:^na, and 
by his rival Brancaccio di Montone in the service of Florence 
The army and the renown of Sforza were inherited by his son 
Francisco Sfor/a, who eventually became duke of Milan (1450) 
Less fortunate was another great condottiere, Carmagnola, who 
first served one of the Visconti, and then conducted the wars of 
Venice against his former masters, but at last awoke the suspicion 
of the Venetian oligarchv, and was put to death before the palace 
of St Mark (1432) Towards the end of the isth century, when 
the large cities had gradually swallowed up the small states, 
and Italy itself was drawn into the general current of European 
politics, and became the battlefield of powerful armies — French, 
Spanish and German — the eondotticn, who in the end proved 
quite unequal to the gendarmerie of France and the improved 
troops of the Italian states, disappeared 

The soldiers of the condottieri were almost entirely heavy 
armoured cavalry (men-at-arms) They had, at any late before 
1400, nothing in common with the people among whom they 
fought, and their disorderly conduct and rapacity seem often to 
have exceeded that of other medieval armies They were always 
ready to change sides at the prospect of higher pay They were 
connected with each other by the interest of a common profession, 
and by the possibility that the enemy of to-day might be the 
friend and fellow-soldier of to-morrow Further, a prisoner 
was always more valuable than a dead enemy In consequence 
of all this their battles were often as bloodless as they were 
theatrical Splendidly equipped armies were known to fight 
for hours with hardly the loss of a man (Zagonara, 1423, 
Molinella, 1467) 

CONDUCTION, ELECTRIC. The electric conductivity of a 
substance is that property in virtue of which all its p irts come 
spontaneously to the s ime electric potential if the substance is 
kept free from the operation of electric force Accordingly, the 
retiprocal quality, electric resistivitv, may be defined as a 
quality of a substance in virtue of which a difference of {wtential 
can exist between different portions of the body when these arc 
in contact with some constmt source of electromotive force, m 
such a manner as to form part of an electric circuit 

All material substances possess m some degree, large or small, 
electric conductivity, and may for the sike of convenience be 
broadly divided into fiv^e classes 1 1 this respect Between these, 
however, there is no sharply-marked di\ iding lint, and the 
classification must therefore be accepted as a more or less 
arbitrary one These divisions arc (1) metallic conductors, 
(2) non-metailic conductori, (3) dielectric conductors, (4) electro- 
lytic conductors, (5) gaseous conductors The first class com- 
prises all meUllic substances, and those mixtures or combinations 
of metallic substances known as allovs I he second includes 
such non-metallic bodies as carbon, silicon, many of the oxides 
and peroxides of the metals, and probibly also some oxides of 
the non-metals, sulphides and selenides Miny of these sub- 
stances, for instance carbon and silicon, are well-known to have 
the property of existing in scvcrxl allotropic forms, and in some 
of these conditions, so far from being fairly good conductors, 
they may be almost perfect non-eonductors An example of 
this IS seen in the case of carbon m its three allotropic conditions 
— charcoal, graphite and diamond As charcoal it possesses a 
fairly well-marked but not v cry high conductivity in comparison 
with metals , as graphite, a conductivity about onc-fonr-hun- 
dredth of that of iron , but as diamond so little conductiv ity 
that the substance is included amongst insulators or non- 
conductors The third class includes those substances which are 
generally called insulators or non-conductors, but which are 
better denominated dielectric conductors , it comprises such 
solid substances as mica, ebonite, shellac, mdia-rublver, gutta- 
percha, paraffin, and a large number of liquids, chiefly hydro- 
carbons These substances differ greatly m insulating power, 
and according as the conductivity is more or less marked, they 
are spoken of as bad or good insulators Amongst the latter 
many of the liquid gases hold a high position Thus, liquid 


oxygen and liquid air have been shown by Sir James Dewar 
to be almost perfect non-conductors of electricity 

The behaviour of substances which fall into these three classes 
is discussed below m section I ,dealmg with metallic conduction 

The fourth class, namely the electrolytic conductors, comprises 
all those substances which undergo chemical derompcjsition 
when they form part of an electric circuit traversed b) an 
clcctnc current They are discussed in section II , dealing with 
electrolytic conduction 

The fifth and last class of conductors me lueles the gases The 
conditions under which this class of substance becomes possessed 
of electric conductivity are considered m section III , on con- 
duction in gases 

In connexion with metallic conductor-., it is a faet of great 
interest and considerable practieal impoitance, that, although 
the majority of metals when in a finely divided or powdered 
condition are prictically non-conductors, a mass of metallic 
powder or filings may be made to pass suddenly into a conductiv e 
condition by being exposed to the influence of an electric wave 
The same is true of the loose contact of two metallic cemductors 
Thus if a steel point, such as a needle, pre->ses \cry lightlv 
against a metallic plate, sav of aluminium, it is found that this 
metallic contact, if carcfullv adjusted, is non-conductive, but 
that if an electric wave is created inv where in the neighbourhood, 
this non-conducting contact passes into a conductive state 
This fact, investigated and discovered independent!) bv D E 
Hughes, C Oncsti, E Branly, O J Lodge and oth'Ts, is applied 
m the construction of the “ coherer,” or sensitive tube emplo)td 
as a detector or receiver m that form of “ wireless tclegraphv ’ 
chiefly developed by Marconi Further references to it arc 
made m the articles Electric Wanes and rELL&R\PH\ 
li''treless 

International Ohm — The practical unit of electrical rc«^islance 
was legally defined m Cicat Britain bv the authority of the ciuctn 
m council m 1804, as the resist met olfcied to an mv inablt clcctnc 
cunent by a column of mercury '■t the temperature of melting lei, 
14 4S2I grammes m mass, of i constant cross sectional area and a 
kngth 100 I centimetres ihe same unit has been also legalized 
as a standard m E ranee, Germany and the United ‘stabs and is 
< 1 ( nominated the “ Internation il or Standard (^hm ’ It is intended 
to represent as nearly as possible a icsistance equal to 10® absolute 
C GS units of ebctric iisistance Convtnient multiples and sub 
divisions ol the ohm are the microhm and the megohm, the formir 
being a millionth jiart of an ohm, and the latter a million ohms 
The resistivity of subst inces is then numeric ilK expressed bv stating 
the resistance of one cubic centimetre of ths s ibstance tvl.e n between 
o,>j)Os<d fiets, and expicsseel in ohm-., mii.rolim eu iiufolinis, "-s 
may be most convenient The lecipiocal of the ohm is called tin 
mho, which is the vmiL of conductiv itv, and is dt fined is the con 
eluctivit) of asubstince whos^ resistanci is one ohm Tin ibsolute 
unit of conductivity is the conductivity ot a subst ince whose resis 
tivi*y is one absolute C G S unit, or oru thousandth millionth pait 
of in ohm Resistivitv is a quality m winch material substaneis 
differ very widely The melal. uid alloys, broadly siaaking, are 
good coiiductois, ind then lesistivitv is conveniently expressed m 
microhms per cubic centimetre, or in ab I'llute C G S units \ei\ 
small differences m density and in Llumical puritv make however, 
immense differences m ehetne resistivity hence the values given 
by' diffe’rcnt cxpeiiine'nt dist-. foi the resistivity of known metaL 
differ to a consielerable extent 

I CoxDLciiox IX Solids 

It IS found conv cnitnt to express the resistiv it) of me t iK in tw o 
different wt)s (i) We mvv state the resistivitv of one cubic 
centimetre of the material m microhms or absolute units taken 
between opposed faces This is called the v(}lunie-re<:isttvity , (2) 
vve may express the resistivity bv stating the resistance m ohms 
offered by a wire of the m iten d m question of uniform cross- 
section one metre in length and one gramme m weight This 
numerical measure of the resistivitv is e ailed the mass-rt\iUtvii) 
Ihc mass-resistivit) of a bod) is connected with its volumt- 
rcsistivity and the dtnsitv of the material in the following 
m<anner — The mass-resistivitv, expressed in microhms per metre- 
gramme, divided by 10 times the density is numenrall) equal to 
the volumt-resistiv ity per centimetre cube m absolute C G S 
units The mass-rcsistivity per metre -gramme can always be 
obtained by measuring the resistance and the mass of any wire of 
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unifoim cross-seotion of which tlie length is known, and if the 
density of the substance is then measured, the volume-resistivity 
can lie immediately calculated 

If R lb the resistanc( in ohms of a wire of lcnE[th I, uniform cross 
■oction s, and density then taking p for the volume resistivity wt 
havt io**R = p//? but whtre M is the miss of the wire 

Hence io»R=p<5?/2/M If l-xoo and M^i, then R=p =risistivity m 
ohms pir metre gramme, and lo'^'p = io,ooO(/p, or p~\d^pjd, and 
p' — 1 o,oooM R/f* 

fhe following rules, therefore, are useful m connexion with 
these measurements fo obtim the mass resistivity per metre 
gramme of a substance m the form of a uniform metallic wire — 
Multiply together 10,000 times the mass m grammes and the total 
resistance in ohms, and then divide by the square of the length in 
centimetres Again, to obtain the volume resistivity in t G S units 
per centimetre -cube, the rule is to multiply the mass resistivity in 
ohms by 100,000 md divide by the dinsity These rules, of course, 
apply only to wires of uniform cross section In the followim' 
fables I , II and III are given the mass and volume resistivity of 
ordinary metals and certain alloys expressed m terms of the inter- 
national ohm or the absolutt C G b unit of resistance, the values 
being calculated from the experiments of A Matthicsscn (1831- 
1870) between i860 and 1805, and from liter results obtained by 
J A FUming and Sir James Dewar in 1803 

Table I — Electric Alass-Reststmtv of I artous Metah at 0° C , or 
Resistance per Metre-gramme in Inhruatiunal Ohms at 0° C 
(M itthiesscn ) 

j Resistance at o® C 

m International Vpproximate Itm- 

^ , Ohms of a Wire perature Co 

I Metre long and efficient near 
Weighing 20® C 

1 Cramme 

Silver (annealed) ‘152^ 000377 

Silver (hard-drawn) *16^7 

Coppi r (annealed) 1421 o 0038S 

C opper (hard drawn) 1440 (Matthiessin s stand ird) 

Gold (annealed) 402 5 | o 00365 

Gold (hard drawn) 4o<H 1 

Aluminium (annealed) 0757 

Zinc (pressed) 4013 

Platinum (annealed) i 9337 

Iron (annealed) 70^ 

Nickel (annealed) i 058 ' 

I in (pressed) 9618 000365 

Lead (pressed) 2 2268 o 00387 

Antimony (pressed) 2 3787 0*00389 

Bismuth (pressed) 128554^ 000354 

Ml rcLiry (liquid) 12885-* 000072 

The data commonly used for calculating metallic resistivities 
were obtained by A Matthiessen, ancl his results arc set out in the 
table II which is taken from Cantor lectures given by Tleeming 
Jcnkin m 1866 at or about the dati when the researches were made 
'The figures given by Jenkin have, however, been reduced to inter- 
national ohms and C G S units bv multiplying I y (ir/4) x o 9866 x 
io» = 77,485 

Subsequently numerous determinations of the resistivity of vanous 
pure metals wen made by Fleming and Dewar, whose results are 
set out in Table III 

Resistivity of Mercury — The volume resistivity of pure mercury 
IS a very important ehetne eonstant, and since 1880 many of the 
most competent expcninentahsts havi directed their attention to 
the determination of its \ due Tin experiment il process hvi 
u=ually been to fill i glas tube of known ilimcn 10ns, having largi 
cup like extensions at the ends, with puie mercury, and determine 
the absolute r< sist nice of this column oi metd For the prictical 
details of tlua method the following lefcrmces may be consu’ted — 
“ The Spceific Resist nice of Meicuiv , Lord Rayleigh and Mrs Sidg 
wick, Phil Trans 18S3, pait 1 p 173, ind R T Glaze brook, PAi/ 
Mag iSgs, p 20 “ f)n the Spie Ik Resist mce of Mercury, R I 

Glazebrook and 1 C Iit/pitiieU Phil Tiuks, 1888, p 179, orProc 
Rov Sor 1888, p 44, OI I leuncian 1888, 21, p 538 ‘ Recent 

l)i t( rminations of the \bsolu(e Resistance of Mereuiy, R T G1 izc- 
hrooV, rieitrinan 1800, 25, pp 543 and 58S Also see J V Jone'', 
“On the Determination of the Specific Resist incc of Mercury in 
\bsolute Measure, Phil Ttans 1891, p 2 Table IV gives 
the values of tlie volumc-resistivity ot incrcuiy as determined by 

’ The values for nickel and bismuth given in the table are much 
higher than later values obtnncd with pure ekctiolytic nickel and 
bismuth 

* The V due here given, namelv 12 885, for the clectnc mass 
lesistivity of liquid mercury is ditermincd bv Matthiessen is now 
known to be too high by nearly i % dhe value at present accepted 
IS 12 789 ohms per metre gramme at o® C 


Table II —Llectnc Volnme-Resistivity of Various Metals at o® C , 
or Resistance pet Centimetre cube in C G S Units at 0° 6 

j j Volume Resistivity I 


Metal 

at 0° C in C G S 


Units 

Silver (annealed) 

1,502 

Silver (hard-draw n) 

1,629 

Copper (annealed) 

1,594 

Copper (hard elrawn) 

1,630 1 

Gold (annealed) 

2,052 

Gold (hard diawn) 

2,090 

Aluminium (anncaleel) 

3,006 

Zme (pressed) 

5,621 

Platinum (annealed) 

9,035 

Iron (annealed) 

10,568 

Nickel (annealed) 

12,429’ 

Tin (piessed) 

13,178 

LcacI (pressed) 

19,580 

Antimony (presseel) 

35,4iS 

Bismuth (pressed) 

130,872 

Mercury (lK|uiel) 

94,896® 


vinous observers, the constant being expressed (a) m tciins of the 
resistance m ohms of a column of mcicury one millimetre in cross- 
section and 100 centimetre s m length, taken ito°C , and (6) in terms 
of the length m ceiitimcties of a column of mercury one square mdh 
metre in cross-section taken at 0° C 1 he result ol all the most care 
fill dctcimmations has been to show that the resistivity of pure 
mercury at o® C is about 94,070 C G S electromagnetic units of 
resistance, anil that a column of mercuiy 106 3 centimetres in length 
having a cross sectional area of one square millimetre would have a 


I ABLE III — IJeilric Volume- Resistivity of Various Metals at 0° C , 
or Resistance per Centimetre-cube «/ o® C in C G S Units 
(Hcmmg and Dewar, Phil Mag , September 1893 ) 


Metal 

Resistance at 0° C 
per Centimctre- 
cubc in C G S 
Units 

Mean Temperature 
Coefficient between 
0" C and 100° C 

Silver (electrolytic and 



well annealeei) * 

1,468 

0 00400 

Copper (electrolytic and 
well annealed) * 

1,561 

0 00428 

Gold (annealed) 

2,197 

2,665 

0 00377 

Ahimmuim (annealeei) 

0 00435 

Magnesium (pressed) 

4,355 

0 00381 

Zinc 

5,751 

0 00406 

Nickel (electrolytic) * 

6,935 

0 00618 

Iron (annealed) 

9,065 

0 0062 5 

Cadmium 

10,023 

0 00419 

Palladium 

10,219 

0 00354 

Platinum (annealed) 

10,917 

13,048 

0 ck)3669 

Tin (pressed) 

0 00440 

Thallium (picsstil) | 

17,633 

0 00398 

Lead (presseel) 

20,380 

0 004 1 1 

Bismuth (electrolytic) ^ 

110,000 

0 Oe >4 3 3 


rcjiistaiicc at o® C ol one mternation il ohm These vdues hive 
accordingly been aecLpted is the oflieial and recognized v dues for 
the specific resistance of mercury, ind the definition of tin olim 
The table also states the methods which have been adopted bv the 
different observers for obtaining the absolute value of the resistance 
of a known column of mercury, or of a resistance eoil afteiovaids 

1 The value (1630) lure given for hard drawn eopper is alioiit 
J % higher than the value now adojitcd, namely, 1626 Hu ddfi i 
tnee is due to the fact that either Jenkiii or Matthu sseti did not 
employ precisely the value at present employed for the eleiisitv ol 
hard-elrawn irul annealed eopper m calculating the volume re sis 
tivities from the mass-iesistivitie s 

^ M vttluessen s value for nukcl is much greater than that obtained 
in more icctnt irsearelies (See Matthiessen and Vogt, Phil 2 runs 
1863, and J A Fleming, Proc Roy Soc , December i8e>9 ) 

• Matthiessen s value for mercury is nearly i gre iter than the 
value adopted at present as the mean of the best results, namelv 
94,070, 

* The sample s of silver, coppe r anil nickel employed for these tests 
were prepared e Icctroly tically by Sir j W Swin, and wcie exceed 
ingly pure and soft Ihe value for volumc-rcsistivity of nickel as 
given m the above table (from experiments by J A Fleming, Proc 
Roy Soc , Decembei 1899) is much less (neaily 40 %) thin the value 
given by Matthiessen s lescarche s 

® The electrolytic bismuth here used was prepared by Hartmann 
and Braun, and the resistivity taken by J A Elcming The value 
is nearly 20 % less than that giv en by Matthiessen 



SOLIDS] 


CONDUCTION, ELECTRIC 


857 


—Determinations of the Absolute Value of the Volume Resistivity of 
Mercury and the Mercury Equivalent of the Ohm 






\ aluc of 

Value of 




Valui of 

luo Centl- 

Ohm m 

Observer 

Date 

Method. 

B A U m 

metres of 

Centl- 




Ohms 

Mercury 

metres of 





in Ohms 

Mercury 

Lord Ray k igh 

1882 

Rotating coil 

98051 

94*33 

100 31 

Ixjrd Rayleigh 

1883 

Lorenz method 

98677 


106 27 

G Wiedemann 

1884 

Rotation through 180 



106 19 

E E N Mascart 

1884 

Induced current 

98611 

9409O 

106 33 

H A Rowland 

1887 

Mean of scveial 

9864 j 

94071 

106 32 



methods 




F Kohlrausch 

1887 

D imping of magnets 

98660 

940^'! 

to6 32 

R T Glazebrook 

/ 1882 
1,1 888 

Induced currents 

98665 

94»7I 

106 29 

Wuillcumeier 

1890 


98686 

94077 

to6 31 

Duncan and Wilkes 

T8go 

Lon nz 

98634 

<)4of>7 

106 34 

J V Jones 

1891 

1 orenz 


94067 

106 31 


i 

Mean value 

98653 



Streker 

1 1885 

\n absolute determm 

1 

94056 

106 32 

Hutchinson 

1 1888 

ation of icsistancc 


94074 

106 30 

L Salviom 

! 1890 

1 w IS not made The 

1 

94054 

106 jj 

E Salviom 


I V due 98656 has 

1 

94076 



1 

been used 

1 




1 

Mean value 

94070 

lot, 31 

II F Weber 

1884 ‘ 

Induced cunent 



*05 37 

1 II I Weber 


Kot iting coil 

Absolute 

measure 1 

loO 16 

\ Roiti 

1884 1 

Mean effect of in 

ments 

coinjiarcd 

1 105 89 



duced cunent 

with German silvei 

1 

r Himstcdt 

1885 i 


wire coils 

issued by 

105 98 




Sii mens a 

ml Streker 

1 

F E Dorn 

lS8c) 

D imping of a magnet 



1 106 24 

Wild 

1883 

D imjimg of a magnet 



1 106 03 

T V Lorenz | 

1885 1 

I on nz mi tliod 



; 105 93 ' 


comp-iicd witli a known column of mircury \ column of li^juns 
IS idchcl showing the \alii(. 111 fractions of an intcrnation<iI ohm of 
the British Association Unit (B \ IJ ), formerly supposed to rcpicscnt 
the true ohm The icil vdut of the B A U is now taken ns 986^1 
of Tu inti in ition il ohm 

1 or acMlieil disc us ion of the iiuthod which hi\c 
been idopted in the ibsoluti dc ti nnin iti( n of the 
resistivity of ITurcur^, and the \alu( of the British 
Associ ition unit of resistance, the leader mvy be rc- 
feried to the Ihitish 'issociation Reports for 1890 and 
iS<j4. {Ripott of 1 Uitiuul Standinds Lommittii) and to 
th( I lertiK lau, p ^50, and^i), p 4O2 A diseussion 
of th( nlitiM vilue of the icsults obtiined between 
1882 and 1890 was gnen by R T Glue brook 
in a piper presente el to the British Association at 
Leeds, i8qo 

Resistivity of Coppir -In connexion with electro 
lichnicil worl tin elc tc rmin ition of the condueti\it> 

01 resistivity \ lines of annealcel ind hard elr iwn coppe r 
wiie at standard temperatures is a verv important 
matter Mitthussen devoted consideiable attention 
to this subject between the yeais i860 and 1864 (see 
Phil Inns , 1860, p 150), and siuc< that time mueh 
additional work his been cm ed out Mitthiess'iis 
value, known as Matthiesscn s Standard, foi the mass 
resistivity ot pure hard drawn copper win is the 
rc'-istinee of i wire of pure hird-driwn eoppei one 
metie long and weighing one gramim , and this is 
equal to o 14493 mti rn itional ohms at o® C For 
many purposes it is more convenient to expiess tern 
perature m Fahrenheit degrees, and the reeoininenda 
lion of the 1899 committee on copjiei conductors ^ is as 
follow s M ittliu SSI n s st ind ird foi h ird drawn eon 
ductivity commercial cojiper shill be considtred to be 
the resistanei of a wire ot pure hard drawn copper one 


metre long, weighing one gramme which at 
60° F IS 0153858 int< rnational ohms 
Matthiessen also measureel the mass-rescs- 
ti/ity of annealed copper, and found that its 
conductivity is greiter than that of h ird- 
drawn copper by ibout 2 25 to 2 5 
As innealed copjH r m ly vary eonsidi lably 
in its stite ot anni dine, and is alviajs 
somewhat hirdtnrd 1 y binding and winding. 
It IS found m pncticc tint the resistivity of 
eornmi rci il anne tied lojipir is about i] 
less tlian tint of hard di iwn coppi the 
. stand lid now aiceptcd for such coiqur, on 
I tlic recommi ndation of the iSqq tominittee, 
IS a win of jnirt annealed copper one metre 
long, weighing one gramme, whose resistance 
at 0° C IS i\zi mteination il ohms, or at 
60° E , o I S0822 international ohms Ihe 
specifie grivity of copper varies from abci t 
8 89 to 8 1)5 ind the staiul ird value aceejitee 
for hi^h coneluctiv ity coiiimirenl cojiper 1 
891., coiiespondin^ to i weight of 5^5 Ih 
per cubic foot it 60 1 Hence the volume 
lesistivitv of pure annealed cojiper at 0° C is 
1 5e)4 miciohnis jicr e c , or 59 j ( G S units, 
ind that ol juiii h ird drawn eojijie r at ed ( is 
I 620 miciohms pe r c c , 01 i <>20 C G S units 
Since M ittliussen s rescaiclies, the most care 
fill scientiho invi stigat on on the condiie 
tivity of copjier is Ihit of T C 1 itzpatiick 
earned out m i8e)0 (But Assoc Repot t, 
Appendix 3 p 120) Fitzjiitnck confirmed 
Matthiessen s chief n suit, and obt lined v aim s 
for the nsisfivitv of hard diawn cojijx r which 
when corrected lor tcmjuraturi vinilion, are 
m entire agieeinent with those of Matthiessen 
at the same temjie r iture 

Ihe volume resistivity of ahuys is, gener- 
ally speaking, mueh higher than that ul pure 
metals Table V shows the volume resis- 
tivity at 0° i. of a number ( f wtll-known 
alluvs, with tlieir chemicil composition 
Generillv sjk ikmg an allov having high res tivity his jioor 
mechanical qualities, that is to say, its tensiU strength and aiietihtv 
irc small It is jiossible to foiin allov s having a resistivitv is high 
IS 100 mi< rohms jk r cubic ei ntiini tn but, on the other hand the 
value of an alloy ici electro teclmaal imiiiosis isjudgid noi nienly 


Taui 1 V — I olume Resistiitty of ilh \ 
Units pet Lentimettc Lithe M at 
(Fleming ind Devvat ) 


: of hnoiLti C Of position C in C G 

Icmpirctiiie Coefnut^s taken ot 15° C 


\lloys 

1 R( si tiv ity 

1 vt 0 ( 

IlIUJ) 1 

tiire Co 

1 ittcii nt at 

( omjvo iliori : 
cents 

PI itinum-silvi r 

B 5"- 

01 13 

I t 'd V < 

Platinum indium 

' 30,896 I 

0008. _ 

1 t So "0, Ir 2t: 

Plitinum rhodium 

21,14- ' 

001 n 

Pt 90 “0 Rd I 

(»old silver 

1 f»,28o 

001 ..4 

All 00 '^0, Ag ; 

Manganese steel 

1 '7,148 , 

001^7 

Am 1 .. “0, Ee ; 

Nickel steel 

! -9,452 

1 0201 

\i j 35 Il 


( erinan silv er 
1 ’latinoid 
Manganm 

Aluminium-silvcr 
Aluminium eojijur 
Copper aluminium 
Copper-nickel aluminium 

T itanmm-alnminuim 


JO, 078 

4,641 

2,1)04 

S847 

14)912 

3,887 


002 

oujSi 

1x10897 

000645 

002 QO 


rhiiflv iron. In 
i ncertain 
t u/nj\i2 

C u 8 j Mn I ^ " 
Ni4 % 

A1 94 %, Ag 6 °o 
M 94 ku <> 

I tu 97 A1 3 

( 11 87 Ni 0 5 

M (I 5 "o 


1 In i8i) 9 a eommiLteo was formed of lejiii sentativi s Iiom eight 
of the leading manuf veturersof insulated copper cables with delegates 
fiom the Post Olhee and Institution of Electrical Engineers, (o 
consider the question of the values to be assigned to the lesistivity 
ot hard-drawn and annealed copper The sittings of the committee 
were hi Id m London, the secretary being A H Howard 1 he values 
given m the above paragraphs arc m accordance with the decision 
of this committee, itid its n commend itions have been accepted by 
the General Post Ollice and the leading maiiulaetuiers ol insulated 
topper wile and cables 


by its I esistiv ily, but also by thcdef,iie lo winch itb lesistiv ity vanes 
with temperature, and by its capability of being easily drawn into 
fine wire of not verv small tensile strength Some jnne metals wlun 
illovi cl with a small projiortion ot another mt t il do not sutfer much 


“ Plitinoid IS in alloy introduced by Alartuio lul to lx simihr 
m composition to Geiinaii silver but with i little tungsten addii' 
It vanes a good deal m composition according to manuf icturc, and 
the n sistivity of different specimens is not uk ntical Its electric pro 
pertics win hrst made known bv I 1 Bottomlcv, m a papi r read 
at the Ro\ al Society , Mav 5 1885 
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chaiiRe m resibtivity, but in other cases the resultant alloy has a 
much higher resistivity Ihus an alloy of pure copper with 3 % of 
aluminium has a resistivity ibout 5J times that of copper, but if 
pure aluminium is alloyed with 6 % of copper, the resistivity of the 
product IS not more tlian 20 % greater than that of pure alummium 
The presence of a very small proportion of a non metallic element m 
a metallic mass, sueh as oxygen, sulphur or phosphorus, has a very 
great elTcct in increasing the resistivity Certam metallic elements 
also have the same power , thus platinoid has a resistivity 30 
grtater than German silver, though it diffeis from it merely in 
» out lining a trace of tungsten 

The resistivity of non-metallic conductors is in all cases higher 
than that of any pure miLil The resistivity of carbon, fur 
instance, in the forms of charcoal or carlxinued organic material 
and graphite, vanes from 600 to 6000 microhms per cubic 
centimetre, as shown m Table VI — 

Table VI — Flcctnc V olume- Resistivity in Microhms per 
Centimetre-cube of Various Porms of Carbon i 5” C 


Substance I 

Arc lamp carbon rod 

i ablochkoff candle carbon ' 

arre carbon j 

Caibonized bamboo 1 

Carbonized parchmentized thread 
Ordinary carbon filament fiom glow lamp , 
“ treated or flashed 

Deposited or secondaiy carbon , 

Graphite 1 


Resistivity 

8000 

4000 

3400 

4000 to 5000 

2400 to 2500 
600 to yoo 
400 to 500 


Ihe resistivity of liquids is, generally spe iking, much higher 
than that of any metals, mebillic alloys or non-mctallic ton- 
ductors Thus fused lead chloride, one of the best conducting 
liquids, has a resistivity in its fused condition of o 376 ohm per 
centimetre cube, or 376,000 microhms per centimetre -cube, 
whereas that of metallic alloys only m few cases exceeds 100 
microhms per centimetre-cube The resistivity of solutions of 
metallic salts also varies very largely with the proportion of the 
diluent or solvent, and m some instances, as in the aijueous 
solutions of mineral acids, there is a maximum conductivity 
corresponding to a certain dilution 1 he resistivity of many 
liquids, such as alcohol, ether, benzene and pure water, is so high, 
m other words, their conductivity is so small, that they are 
pnctically insulators, and the resistivity can only be appropriately 
expressed m megohms per centimetre-cubc 

In Table VII arc given the names of a few of these badly- 
conducting licpiids, with the values of their volume-rcsistivity in 
megohms per centimetre-cube — 


Table VII — Electric Volume Resi<t(tvtlv of Various Badh 
Condiuiing Liquids in Megohms pir Cenlinutie rube 


Substance 

Resistivity 
in Megohms 

Observer 


Ethyl alcoliol 



0 5 

Pfcitfc r 


Ethyl ether 

I 1 75 to 3 7O0 

W Kohlrauseli 


1 J( nzi,nc 

Absolutely pure water ap 

4 

25 0 at 18'^ C 

\ alue estimated 


proxim lies probably to 

\I1 very dilute aqueous silt 

j I 00 at 18“ C 

by F Kohl 
riiisch and A 

I ley dweller 
Eiom results by 


solutions having a concen 
trition of ihout 000001 
of an cquivilcnt gramme 
molecule * per litre, ap 
jiroxim vtc to 

! 

1 

F Kohlr luscli 
and others 



The resistivity of all those substances which arc generally 
called dielectrics or insulators is also so high that it c-an only be 
appropriately expressed in millions of megohms per centimetre- 
cube, or m megohms per quadrant-cube, the quadrant being a 
cube the side of which is 10^ ems (see Table VIII ) 

Effects of Heat — lemjierature affects the resistivity of these 
different classes of conductors in different ways In all cases, so 
' An equivalent gramme molecule ls a weight m grammes equal 
numerically to the chemical eiiuivalent of the salt For instance, one 
equivalent giammc molecule of sodium chloride is a mass of 58 5 
grammes NaC1^58 5 


far as is yet known, the resistivity of a pure metal is increased if 
Its temperature is raised, and decreased if the temperature is 
lowered, so that if it could be brought to the absolute zero of 
temperature ( - 273° C ) its resistivity would be reduced to a very'’ 
small fraction of its resistance at ordinary temperatures With 
metallic alloys, however, rise of temperature does not always 
me rease rcsistiv ity , it sometimes diminishes it, so that many 
alloys are known which have a maximum resistivity corresponding 
to a certain temperature, and at or near this point they vary very 
little m resistance with temperature Such alloys have, therefore, 
a negative temperature-variation of resistance at and above 
fixed temperatures Prominent amongst these metallic com- 
pounds are alloys of iron, manganese, nickel and copper, some 
of which were discovered by Edward Weston, in the United 
States One well-known alloy of copper, manganese and nickel, 
now called manganin, which was brought to the notice of 
electricians by^ the careful investigations made at the Berlin 
Physikalisch - Technische Rciehsanstalt, is chaiactenzcd by 
having a zero temperature coefficient at or about a certain 
temperature in the neighbourhood of is° C Henee within a 
certain range of temperature on either side of this critical value 
the resistivity of manganin is hardly afftclcd at all by temper i- 
ture Similar alloys can be produecd from copper and ferro- 


Table VIII — Elettnc Volume Resistivity of Dielectrics niknned in 
Millions of Megohms { Mega rntgohms) per Centimetre-cube, and in 
Megohms per Quadiaiit tube, 1 i u Cube whose bide, is 10® ems 



Resistivity 

Tempicra- 

Subst xnce 

Me a- 

Megohms 

turi 


rae^ohms 

])pr Quad 

Cent 


per c e 

rint cul)( 


Hohcinian glass 

bi 

061 

()0® 

Mica 

84 

084 

20* 

Gutt i perch i 

430 

4'5 

2+° 

riint glass 

1,020 

I 02 

60“ 

Glover s vulcanized india 
rubber 

1,630 

I 63 

‘ 5 ° 

Siemens’ ordinary pun 
vulcanized mdiirubber ' 

2,280 

2 28 

150 

Shellac 

0,000 

9 0 

28’ 

Indiarubber | 

10,000 

10 CJ 

1 24° i 

Siemens high insulating 
fibrous material 

1 

1 1 1 ,QOO 


! 1 

Siemens’ special high- 
msulatmg indiarubbc t 

1 1 

' 16,170 

1 

16 17 

1 15“ 

I lint glass 

20,000 

1 20 0 

1 

Ebonite 

28,000 

2S 

46“ 

Pu vlfin 

34,000 

1 

1 4 b'’ 


manganese An alloy formed of 80 % copper and 20 % 
manganese in an anncikd condition has a nearly zero tem- 
perature-variation of resistance between 20° C and 100° C In 
the case of non-metals the action of temperature is generally 
to dimmish the rcsistiv ity as temperature rises, though this is not 
universally so The interesting observation has been recorded by 
J W Howell, that “ treated ” carbon filaments and graphite are 
substances which have a minimum resistance corresponding to a 
certain temperature approaching red heat {EleUrman, vol 
xxxviii p 835) At and beyond this temperature increased 
heating appears to increase their resistivity , this phenomenon 
may, however, be accompanied by a molecular change and not be 
a true temperature variation In the case of dielei trie conductors 
and of electrolytes, the action of rising temperature is to reduce 
resistivity Many of the so-called insulators, such as mica, 
ebonite, indiarubber, and the insulating oils, paraffin, &e , 
decrease in resistivity with great rapidity as the temperature 
rises With guttapercha a rise m temperature from 0° C to 
24° C IS sufficient to reduce the resistivity of one-twentieth p irt 
of Its value at 0° C , and the resistivity of flint glass at 140° ( 
IS only one-hundredth of what it is at 60° C 
A definition may here be j?iven of the meaning of the term Tempera- 
ture Coefficient If, m the first place, we suppose that the resistivity 
(pt) at any temperature (t) is a simple linear function of the resistivity 
(p„) at o® C , then wc can write p«=p,(i+a/), or a.-(pt~po)lpot 

Ihe quantity a is then called the temperature coefficient, and its 
reciprocal is the temperature at which the resistivity would become 
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ztro By an extension of this notion \\e cm call the quantity 
dp/pdt tlie temperature coelficient correspondmg to any U mperature 
/ at which the resistivity is p In all cases the relation lx tween the 
resistivity of a substance and the temperature is best set out in the 
form of a curve called a temperature-rcsestance curve If a senes of 
such curves are drawn for various pure metals, temperature being 
taken as abscissa and resistance as ordinate, and if the temperature 
range extends fiom the absolute zero of temperature upwards, then 
it is found that these temperature resistance lines are curved lines 
having their convexity either upwards or downwards In other 
words, the second differential coefhcient of resistance with respect 
to tcmperatuie is either a positive or negative quantity An exten 
sue senes of observ itions concerning the form of the resistivity 
curves for various pun metals o\ er a range of temperature extending 
fiom -2oo°C to +200“ C was carried out in 1892 and 189^ by 
Fleming and Dewar {Phil Mng Oct 1892 and Sept 1893) 
The resLstanee oluervations were taken with resist ince coils con 
structed with wires of vaiious metals obtained in a state of great 
chemical puiity The lengths and me in diameters of the wires were 
carefully meisured, and their resistance w us then taken at certain 
known temperatures obtained by immersing the coils in lioilmg 
aniline, boiling water, melting lee, melting caiboiiic acid m ether, 
and boiling liquid oxygen the temperatures thus given being 
+ 184® <5 C, +100° C , 0° C , -78*2 C and -- 182° 5 C The 
resistivities of tne vanous metals were then calculated anil set out 
in terms of the temjieraturc From these dat i a chart was pre- 
pared showing the b iiipi rature resistance eurvc*s of these metals 
thioughout a I in e of 400 dcgiecs fhc exact form of these curves 
through the region of temperature lying between -200® ( and 
-27^® C IS not yet known As shown on the chart, the curves 
evidently elo not converge to piccisely the same jxunt It is, how- 
ever, much less piobablc that the resestance ol any metal should 
vinisli at i teinpinturc above the absolute zi ro tlian it tiu absolute 
zero itself, and the pncist path of these curves at their lower ends 
cannot be dtlincateu until means in found for fixing independently 
the tempciaturc of some regions m which the resisbmce ot metallic 
wins can be measured Sir J Dewar subsequently showed th it for 
ccitain pure nictils it is ch ir that the resist inee wouhl not vanish 
at tlic absolute zero but would lx n duced to a hnitc luit small value 
(sie “Lhctne R' sistance Ihermonutry at the Icmpcriture of 
Boiling Hydrogen, Proc Ray Sac 1904, 73, p 244) 

riic resistivity eurvis of the magnetic me tils are also remarkable 
for the change of curvature they exhibit it the mignetie critical 
temperature Ihus J Ilopkmson anel D K Morns {Phil Mag 
beptember 1897, p 213) observed the remarkable alteration that 
takes place m llic non resistmce tempeiature cur e in tlie neigh- 
IxnirhexKl ot 780 ( At th it tcmperatuie the elinction ot the 

curvature of tlie curve cli inge s so tint it beeomes convex upwards 
instead of coiiv'cx eiovvnvv nils, and m idehtion the value ot the 
temperature eoehicient under mes i gieat leeluction Hie mean 
temperature coelheient of iron in the m ighhourheiod of o® C is 
o 0057 , at 763“ C it rises to a maximum value o 0204 , but at 
iooe>® t it t ills again to a lower vihu, o 00244 A similar rise to 
a miximum v due and subsceiuciit fall arc also noted m the cist of 
the specific lie it of iron The eh iiigcs m the eurvaluio of the lesis 
tivity curves are undoubtedly conneeteel with the molecul ir changes 
that occur in the magnetic nu tals at then critic il tempei itures 
A fact of e emsielcrable interest in connexion with resistivity is the 
influenec exerted by a strong magnetic held in the case of some 
me tils, notably bismuth It was diseoveitd by A Ki^hi and eon 
finneel by S A I eelue {Jaurn de Phys i88(j, 3, p iiO, anel 1887, 
6, p 189) that if a pure bismuth wiic is placed in a magnetic field 
transversely to the eliiectioii of the migiietie held, it-i iisislinee is 
consider ibly mere ised fins men ise is greatly aticctcel by the 
temperature of the met il (Dewar and Fleming, Prat Roy Soc 1897, 
Go, p 427) The temperature coethcieiit of pure copper is in im- 
jiortant t (instant, mil its value as eletenuined by Messrs Clark, 
r orde ind I lylor in terms of Fahrenheit te mpi r iture is 

Pt-PaA^ fo oo237o 8(/- 32)4-0 ooex>o34548(/ -3-)’'} 

Time Effect<! — In the case of dielectric conductors, commonly 
called insulators, such as inditrubber, guttapercha, glass and 
mu a, the electric resistivity is not only a function of the tem- 
perature but also of the time during which the electromotive 
force employed to measme it is imposed I bus if an mdiarubber- 
covered cable is immersed in water and the resistanct of the 
dielectric between the copper conductor and the water mtasuied 
by ascertaining the current which lan be caused to flow through 
It by an electromotive force, this current is found to vary \er) 
rapidlv with the time during which the electromotive force is 
applied Apart from the small initial effect due to the electro- 
static capacity of the cable, the application of an electromotive 
force to the dielectric produces a current through it which 
rapidly falls in value, as if the electric resistance of the diilectric 
were increasing I he current, however, does not fall con- 
tinuously but tends to a limiting value, and it appears that if the 


! electromotive force is kept apphed to the cable for a prolonged 
time, a small and nearly constant current will ultimately be 
found flowing through it It is customary m electro-technical 
work to consider the resistiv ity of the dielectric as the v alue it has 
after the electromotive force has been apphed for one minute, the 
standard temperature being 7s° 1 This, however, is a purelv 
conventional proieeding, anel the number so obtained does nut 
necessarily represent the true or ohmic re ‘'Ftanec of the dielectric 
If the electromotive force is increased, in the case of a large 
number of ordinary dielectrics ihe apparent resistanct at the end 
of one minute’s electrification decreases as the electromotive 
force increases 

Practical Stand ard!> practical measurement of re- 

sistivity involves rnanv processes and instruments (see \\ hlat- 
stone’s Bridgl and Ohmmftfr) Broidlv speaking, the 
processes are divided into Cnnifiartson Mithnds and AbsohiU 
Methods In the. former a comparison is effeeted lu tween the 
resistanee of a matfrnl m a known form and some standard 
resistance In the Absolute Mtihod'i the resistivity is determined 
without reference to any other substance, but with reference 
only to the fundamental standards of length, mass and time 
Immense lalxiur has been expended in investigations concerned 
with the production of a standard of resistance and its evaluation 
m absolute measure In some cases the absolute standard is 
constructed by filling a carefully -calibrated tube of glass with 
mercury, in order to realize m a material form the oflicial dcfini 
tion of the ohm , m tins manner most of the pr ncipal national 
physical laboratories have been provided with standard mi reurv 
ohms (I or a full description of the standard mercury ohm of 
the Berlin Physikahsch- 1 echmsche Reiehsanstalt, sec the 
Eleclrutan, xxxvii 569 ) For practical purposes it is more con- 
venient to employ a standard of resistance made of wire 

Opuiion is not yet perfectly settled on the question whether a 
wuc tna<le of any alloy cm he toiisidcicd to be i ixrkctly unaltor 
able standard of icsistance, but e pi iicnce has shown that a pi itimim 
silver alloy (GG silver, 33 "o jd itiniim) and also the dloy called 
manganin, stem tea jxassess the qualities of perinaneiiec essential for 
a wire-resiitance sUindard A eompaii&oii made in 189*. and :8j4 
of ill the manganin wiic copies of the ohm made at the Reich'anst ilt 
in B rhn, showed that these standards hid remained constant for 
two years to within one or two parts in loo.exao It appears, howev e 1 , 
that m order that niaiiganm may"^ re mam constant in resistivity wh< n 
used in the manufacti re of a resistmce eoil, it is nettss iry that the 
illov should be aged by he iting it to a (i mpe raturc of 140® C for Uii 
hours and to prevent su'iseepient changes in resistivity solders 
cont lining /me must be avoided, ind a silver solder containing 73 
of silver emplovcd in soldenng the man inm win to iLs connexion' 

The authorities of the Berlin Reiehsanstalt have devoted 
eonsiderable attention to the question of the best form for a wire 
stanehrel of electric resistanee Ir that now adopted the re- 
sistance w ire IS carcfullv insulated and wound on a brass ey liadcr 
being doubled on itself to annul inductance vs niui h as jxissible 
In the coil two wires are wound on m parallel, one being much 
finer thin the other, and the hnal adjustment of the eoil to an 
exact value is made by shortening the finer of the two A 
standard of resistance for use in a hboratoiv now gentralK 
consists of a wire of manganin or platinuni-silver circfullv 
insulited and enclosed in a brass case Ihuk topper rods are 
connected to the terminals of thi vviit m the interior of the e ise, 
and brought to the outside being cirefulK insulated at the same 
time from one another and from the tasc Ihe coil so c onstructed 
tin be placed under water or parithn oil, the temperatuu of 
which can be exattlv observed during the process of taking a 
resistance measurement rqualizition of the Uniperatuit of 
the surrounding mtdium is efltctcd bv the employment of a 
stirrer, worked b\ hand or b\ i small ekctnc motor Iht 
construction of a standard of electrical resistance consisting ol 
mercurv in a gkiss tube is in operation requiring considtialalc 
precautions, and onlv to be undertiken bv those expcnenced 
in the matter Opinions are divided on the question whether 
greater permanence in resistance can he secured by mcrcun-in- 
glass standards of resistance or bv wire stand irds, but the latter 
are at least more portable and less fragile 

A full descnptioii of the construction ot a standard w ire resistance 
cod on tlie plan adopted by the Berlin Physikihsch leehniseht 



[LIQUIDS 


860 CONDUCTION, ELECTRIC 


Rcichsanstalt is given in the Report of tlie British Association Com 
mittce on Electrical Standards, presented at the Edinburgh Meeting 
in i8q2 For the design and construction of stmdards of eketne 
resistances adapted for employment in the comparison and measure 
ment of very low or very high resistances, the reader may be referred 
to standard treatises on electric measurements 

BiBLiotRAiHY — See also J \ ritming, i Handbook for the 
Electrical I ahoratorv and Testing Room, vol 1 (London, 1901). 
Reports of the British Association Committee on hleitiical ittandatds, 
edited by Fleemmg J< nkm (I ondon 1873) , A Matthicssen and C 
Vogt, ‘‘On the Influence of Tempi r-'ture on the Conducting Power 
of Alloy'-,' Phil Trans 1864, 154, p 167, and Phil Mag 1805, 
P 3^3, A Matthiessen ind M IIolt?mmn ‘ On the Effect ol 
the Presence of Metals ind Metilloids upon tin Eketne Conducting 
Power of Pure topper, Phil Trans , 18O0, 1 50, p 85 T C Fit? 
p itnck, On the Specific Resistance of Copper, Brit -tssoc Report 
i8yo, p 120, or Electrician 1800, 25, p 608 R Vpplevard, The 
L onductometer and Electrical Conduitn its ( 1 irk, Forcle and Taylor, 
Temperature Coeffitunts of Copper {LoweXon, ic,o\) (J \ F) 

TI CONDUCTIOV IN I IQUmS 

Ihrough liquid metals, such as mcrcurj, at ordinary tem- 
pci xtures and other metals at temper itures above their melting 
points, the electric current flows as in solid mctils without 
changing the state of the condiK tor, except m so f«r as heat is 
developed by the electric resistance But another class of liquid 
conductors exists, and in them the phenomena arc quite 
diflerent Ihe conductiMty of fused salts, and of solutions of 
salts and acids, although less than that of metals, is x ery great 
compared with the traces of conductivity found in so-called non- 
conductors In fused salts and conducting solutions the pissage 
of the current is always accompxnicd by definite chemical 
changes , the substance of the conductor or electrolyte is 
decomposed, and the products of the decomposition appear at the 
electrodes, i e the mctdhc plates by means of which the c urrent 
IS led into and out of the solution flie chemical phenomena arc 
considered in the article Electrolysis , we arc here concerned 
solely with the mechanism of this cUctrohltc conduction of the 
current 

To explain the appearance of the products of decomposition at 
thf electrodes only, while the intervening solution is unaltered, 
we suppose that, under the action of the electric forces, the 
ojjposite parts of the elcctrolvte move m opposite directions 
through the liquid These opposite parts, named ions by 
Faraday, must therefore be associated with electric charges, and 
it IS the convective movement of the opposite stieiins of 10ns 
carrying their charges with them that, on this view, constitutes 
the electric current 

fn metallic conduction it is found that the cun cut is pro- 
portional to the applied clci tromotive force — a relation known by 
the name of Ohm s hw It we place in a circuit with a small 
cketromotivc force an electroly tic cell consisting of two platinum 
electrodes and a solution, the initial current soon dies awav, and 
we shall find that a certain minimum electromotive force must be 
ifiplied to the circuit before any considerable permanent current 
passes 1 he chemical changes which are initiated on the surfaces 
of the electrodes set up a reverse electromotive force of polarua- 
ti in, and, until this is overcome, only a minute current, probably 
due to the slow but steady removal of the products of decom- 
position from the electrodes bv a process of diflusion, will pass 
through the cell Thus it is evident that, considering the 
electrolytic cell as a whole, the passage of the current through it 
cmnot conform to Ohm’s law But the polarization is due to 
( hcmical changes, winch are confined to the surfaces of the 
electrodes , and it is necessary to inquiu whether, if the polariza- 
tion at the electrodes be eliminated, the passage of the current 
through the bulk of the solution itself is proportional to the 
electromotive force actually applied to that solution Rough 
experiment shows that the current is proportional to the excess of 
the electromotive force over a constant value, and thus verifies 
the law appro'’ imatelv , the constant electromotive force to be 
overcome being a measure of the polarization A more satis- 
factory examination of the question was made by h Kohlrausch 
m the years 1873 to 1876 Ohm s law states that the current C 
IS proportional to the electromotive force E, or ( = ifeR, where k is 
a constant (ailed the conductivity of the circuit The equation 


I may also be written as C = E/R, where R is a constant, the 
I leciprocal of k, known as the resistance of the circuit The 
essence of the law is the proportionality between C and E, which 
means that the ratio E/L is a constant But E/C = R, and thus 
I the law may be tested by examining the constancy of the 
measured resistance of a conductor when different currents are 
passing through it In this way Ohm’s law has been confirmed m 
the case of metallic conduction to a very high degree of accuracy 
\ similar principle was applied by Kohlrausch to the case of 
electrolytes, and he was the first to show that an electrolyte 
possesses a definite resistance which has a constant value when 
measured with different currents and by different experimental 
methods 

Measurement of the Resistance of Electrolytes — There are two 
effects of the passage of an electric current which prevent the 
possibility of measuring electrolytic resistance by the ordinary' 
methods with the direct currents which are used in the case of 
metals The products of the chemical decomposition of the 
electrolyte appear at the electrodes and set up the opposing 
electromotive force of polarization, and unequal dilution of the 
solution may occur in the neighbouihood of the two electrodes 
The chemical and electrolytic aspects of these phenomena arc 
treated m the article Electrolysis, but from our present point 
of \ lew also It IS evident that they are again of fundamental 
imporLvncc Ihe polarization at the surface of the electrodes 
will set up an opposing electromotive force, and the uncciual 
dilution of the solution will turn the electroly te into a concentra- 
tion ctll and produce a subsidiary electromotive force either in 
the s ime direction as that applied or m the reverse according 
as the anodt 01 iht cathode solution b( comes the more dilute 
Both eflfdts thus involve internal ( lectromotive forces, and 
prevent the application of Ohm’s law to the electroly tic cell i s a 
whole But the existence of a definite measurable resistance is <i 
characteristic property of the system depends on the conformity 
of the system to Ohm’s law, and it is therefore necessary to 
eliminate both these effects before attempting to measure the 
resistance 

Tlie usual and most satisfactory method of measuring the 
resistance of electrolytes consists m eliminating the effects of 
polarization by the us< ol alUrnaling eurreuts., that is, curients 
that are reversed m direction many times a second^ The 
themical iction produced by th( first current is thus reversed by 
the second current m the opposite direction, and the poLinzalion 
caused by the first current on the surface of the electrodes is 
destroyed before it rises to an appreciable value Jhe polanza- 
tion IS also diminished in another way The electromotive force 
of polarization is due to the deposition of films of the products of 
chemical decomposition on the surface of the fhetrodts, and 
only reaches its full v'aluc when a continuous film is formed If 
the current be stopped before such a film is ( fjrnpleted, lh( 
reverse electromotive force is less than its full value A given 
current flowing for i given time deposits a definite amount ot 
substance on the electrodes, and therefore the amount per unit 
area is inversely proportional to the area of the electrodes — to 
the area of contact, that is, between the electrode and the liquid 
1 hus, by m( reasmg the area of the electrodes, the polarization due 
to a given current is decreased Now the area of free surface of a 
platinum plate can be increased enormously by coating the plate 
with platinum black, which is metallic pl.itinum m a spongy 
state, and with such a plate as electrode the effects of polarization 
are diminished to a very marked extent The coating is effected 
by passing an electric current first one way and then the other 
between two platinum plates immersed m a 3 % solution of 
platinum chloride to which a trace of lead acetate is sometimes 
added The platinized plates thus obtained are quite satisfactory 
for the investigation of strong solutions They have the power, 
however, of absorbing a certain amount of salt from the solutions 
and of giving it up again when water or more dilute solution is 
placed m contact with them Ihe measurement of very dilute 
solutions IS thus made difficult, but, if the plates be heated to 

^ F Kohlrausch and L Holborn, Das Leitvcrmogen der Elektrolyie 
(Leipzw, 1808) 
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redness after being platinized, a grey surface is obtained which 
possesses sufficient area for use with dilute solutions and yet does 
not absorb an appreciable quantity of salt 

Any convenient source of alternating current may be used 
1 he currents from the secondary circuit of a small induction coil 
are satisfactory, or the currents of an alternating electric light 
supply may be transformed down to an electromotive force of one 
or two volts With such currents it is necessary to consider the 
effects of self-induction in the circuit and of electrostatic capacitv 
In balancing the resistance of the electrolyte, resistance coils may 
be used in which the self-induction and the capacity are reduced 
to a minimum by winding the wire of the coils backwards and 
forwards in alternate la) ers 

With these arrangements the usual method of measuring 
resistance by means of Wheatstone’s bridge may be adapted to 
the case of electrolytes With alternating currents, however. 
It IS impossible to use a galvanometer in the usual way The 
galvanometer was therefore replaced by Kohlruisch by a 
telephone, which gives a sound 
when an alternating current 
passes till uugh it 1 he most com- 
mon plan of the apparatus is 
shown diagrammatically in fig i 
Ihe electrolytic cell and a resist 
ance box fonn two arms of the 
bridge, and the sliding contact is 
moved along the metre wire which 
forms the other two arms till no 
sound IS heard m the telephone 
Ihe resistance of the electrolyte is to that of the box as that 
of the right-hand end of the wire is to that of the left-hand 
end A more accurate method of using alternating currents, 
and one more pleas mt to use, gets iid of the telephone 
{Fhtl Trans , 1900, 19 1, p 321) The current from one or two 
voltaic cells is led to an ebonite drum turned b) a motor or 
a hand-wheel and cord On the drum arc fixed brass strips 
with wire brushes touching them in such a manner that the 
current from the bnishes is reversed several times in each 
revolution of the drum The wires from the brushes are con- 
nected with the Wheatstone’s bridge A moving coil gdvano- 
meter is used as indicator, its connexions being reversed in time 
with those of the battery bv a slightly narrower set of brass 
strips fixed on the other end of tlu ebonite commutator Thus 
any residual current through the galvanometer is direct and not 
alternating Ihe high moment of inertia of the coil makes the 
period of swing slow compared with the period of alternation of 
the current, and the slight periodic disturbances are thus pre- 
vented from affecting the gdvanometer When the measured 
rcsishxnce is not altered by increasing the speed of the com- 
mutator or changing the ratio of the arms of the bridge, the 
disturbing effects may be considered to be eliminated 
The form of vessel chosen to contain the electrolyte depends 
on the order of resistance to be measured For dilute solutions 
the shape of cell shown m 
fig 2 will be found convenient, 
while for more concentrated 
solutions, that indicated in fig 
3 IS suitible Ihe absolute 
resistances of certain solutions 
have been determined b) 
Kohlrausch In^ comparison 
with mercurv, and, by using one of these solutions in any 
cell, the constant of that cell may be found once for all 
From the observed resistance of anv given solution in the 
cell the resistance of a centimetre cube — the so-called specific 
resistance —may he calculated The reciprocal of this, or 
the conductivity, is a more generally useful constant , 
it is convenientlv expressed in terms of a unit equal to the 
reciprocal of an ohm Thus Kohlrausch found that a solution of 
potassium chloride, containing one-tenth of a gram equivalent 
(7 46 grams) per litre, has at 18° C a specific resistance of 89 37 
ohms per centimetre cube, or a conductivity of i 119X io"“ 
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mhos or I 119 X 10 C G S units As the temperature varia 
tion of conductivity is large, usually about 2 per degree, it is 
necessary to place the resistance cell in a paraffin or water bath, 
and to observe its temperatun with some accuracy 

Another wav of eliminating flu effects of polarization and of 
dilution has been used by \y Stroud and J B Henderson 
(Phil Mag , 1897 [5], 43, p 19) Two of the arms of a Wheat- 
stone s bridge are composed of narrow tubes filled with thi 
solvition, the tubes being of equal diameter but of different 
length The other tw'o arms are made of coils of wire of equal 
resistance, and metallic resistance is added to the shorter tube 
till the bridge is balanced Diiect currents of somewhat higli 
electromotive force are used to work the bridge I qual currents 
then flow through the two tubes , the c fleets of polarization ana 
dilution mu >t be the same in each, and the resistance ''dded to the 
shorter tube must be equal to the resist iru e of a ( olumn of liquid 
the length of which is equal to the difference in length of the two 
tubes 

A somewhat different jrmciple was adopted by L Bout) in 
1884 If a cuircnt be passed through two resistances in scries bv 
means of an applied electromotive force, the electric potential 
f dls from one end of the resistances to the other, and, if we appK 
Ohm’s law to each resistance in succession, we see th it, since foi 
each of them 1 — t R , and C the current is the same through both, 
E the electromotiv e force or fall of potential betw cen the ends of 
each resistance must be proportional to tlie resistance between 
them Ihus by meisuring the potential difference between the 
ends of the two resistances succcosiv el\ , we mav compare their 
n sistanccs If, on the other hand, we tan measure the potential 
diffeience in some known units, and similarly measure the current 
flowing, we can detennine the resistance of a single electrolyte 
Ihe details of thi apparatus ma^ vary, but its principle is 
illustrated m the following description A n irrow glass tube is 
fixed honzontallv into side openings in two glass vessels, and an 
electric current passed through it by means of platinum electrodes 
and a battery of considerable electromotive force In this way a 
steady fall of electric polenMil is set up along the length of the 
tube do measure the potential differenee between the ends of 
the tube, tapping electrodes are constructed c ? bv placing zinc 
lods m vessels with zme suliihate solution and connecting these 
vessels (by means of thm siphon tubes also filled with solut’on) 
with the vessels at the ends, of the long tube ahich contains the 
clectrolvte to be examined W hatev er be the contact potential 
difference between zine and its solution, it is the same at both 
ends, and thus the potential difference l^etwien the zinc rods is 
equal to that between the liquid at the two ends of the lube 
This potential difference mav be meisurid without passing any 
apprei lable current through the tapping electrodes, and thus the 
resistance of the liquid deduced 

Lquival lit Condudivily of Solutions — As is thi cast in the 
Other properties of solutions, the phenomena are much more 
simple when the concentration is small than when it is great, and 
a study of dilute solutions is therefore the best w av of getting an 
insight into the essential print iples of tlu subject The foundation 
of our knowledge was laid b\ Kohlrausch v\hen he had developed 
the method of measuring tki trolv tic resistance described above 
He expressed his results m terms of “equivalent conductivity,” 
that IS, the conductiv il\ (A) of the solution div ided bv the number 
(/«) of grim-equiv'^alents of clcctrolv te per litre He finds that, as 
the concentration diminishes, the value of khn approaches a 
limit, and eventualK becomes constant, that is to say, at gicat 
dilution the conductiv itv is proportional to the concentration 
Kohlrausch first prepared v erv pure water bv repeated distillation 
and found that its resistance contmu illv mi re ased as the process 
of purification proceeded The conductiv itv of the water, and of 
the slight impurities which must alw lys remain was subtracted 
from that of the stffution mide with it and the icsult, divided 
by m, gavi’e the equivalent i onductiv ity of the substance dissolv eel 
This procedure appears justifiable, for as long as conductiv ity is 
projxirtional to concentration it is ev ident that each part of the 
dissolved matter produces its own independent effect so that the 
total conductivitv is the sum of the conductivities of the parts 
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when this ceases to hold, the concentration of the solution has in 
general become so great that the conductivity of the solvent may 
be neglected The general result of these experiments can be 
represented graphically by plotting kjm as ordinates and 
as abscissae, being a number proportional to the reciprocal 
of the average distance between the molecules, to which it seems 
likely that the molecular conductivity may be related The 
general types of curve for a simple neutral salt like potassium or 
sodium chloride and for a caustic alkali or acid are shown m fig 4 
The curv'c for the neutral salt comes to a lim ting v elue , that for 
the acid attains a maximum at a certain very small concentration, 
and falls agiin when the dilution 
IS carried farther It has usually 
been considered that this destruc- 
tion of conductivity is due to 
chemical action between the acid 
and the residual impunties m the 
water At such great dilution these 
impurities are present in quantities 
comparable with the amount of acid 
which they convert into a less 
highly conducting neutral salt In 
the case of acids, then, the maxi- 
mum must be taken as the limiting 
value The decrease in equivalent conductivity at great dilution 
is, however, so constant that this explanation seems insufficient 
The true cause of the phenomenon may perhaps be connected 
with the fact that the bodies m which it occurs, acids and 
alkalis, contain the ions, hydrogen m the one case, hydroxyl m 
the other, which are present in the solvent, water, and have 
perhaps because of this relation, velocities higher than those of any 
other ions The v.ilues of the molecular conductivities of all 
neutral s ilts are, at great dilution, of the same order of magnitude, 
while those of acids at thtir maxima arc about three times as 
large The influence of inert osing concentration is greater m the 
case of salts containing divalent 10ns, and greatest of all in such 
cases as solutions of ammonia and acetic acid, which are sub- 
stances of very low conductivity 

Theory of Moving Jons — Kolilrauseh found that, when the 
polarization at the electrodes was eliminated, the resistance of a 
solution was constant however determined, and thus established 
Ohm’s I aw for electrolytes Ihe law was confirmed in the case 
of strong currents by G F Fit/geraH and F T Irouton {BA 
Report, 1886, p 312) Now, Ohm’s l>aw implies that no work is 
done by the current m overcoming reversible electromotive 
forces such as those of polarization Thus the molecular inter- 
change of 10ns, which must occur m order that the products may 
be able to work their way through the liquid and appear at the 
tlectrodes, continues throughout the solution whether a current is 
flowing or not The influence of the current on the 10ns is 
merely directive, and, when it flows, streams of electrified 10ns 
travel in opposite directions, and, if the applied electromotive 
force is enough to overcome the local polarization, give up their 
t harges to the electrodes We may therefore represent the facts 
by considering the process of electrolysis to be a kind of convection 
Jharaday’s classical experiments proved that when a current 
flows through an electrolyte the quantity of substance liberated 
at each electrode is proportional to its chemical equivalent 
weight, and to the total amount of electricity passed Accurate 
determinations have since shown that the mass of an ion de- 
posited by one electromagnetic unit of electricity, t e its electro- 
chemical equivalent, is 1 036 x x its chemical equivalent 
Av eight Thus the amount of electricity associated with one 
gram-equivalent of any ion is 10^/1 036 = 9633 units Each 
monovalent ion must therefore be associated with a certain 
definite charge, which we may take to be a natural unit of 
electricity , a divalent ion carries two such units, and so on 
A cation, t e an ion giving up its charge at the cathode, as the 
electrode at which the current leaves the solution is called, cames 
a positive charge of electricity , an anion, travelling in the 
opposite direction, carries a negative charge It will now be seen 
that the quantity of electricity flowing per second, t e the current 



through the solution, depends on (i) the number of the ions 
concerned, (2) the charge on each ion, and (3) the velocity with 
which the 10ns travel past each other Now, the number of ions 
IS given by the concentration of the solution, for even if all the 
10ns are not actively engaged in carrymg the current at the same 
instant, they must, on any dynamical idea of chemical equi- 
librium, be all active in turn ihe charge on each, as we have 
seen, can be expressed m absolute units, and therefore the 
velocity with which they move past each other can be calculated 
This was first done by Kohlrausch {Gottingen Nachnehten, 1876, 
p 213, and Das Leitvermogen der Elektrolyte, Leipzig, 1898) 
about 1879 

In order to develop Kohlrausch s theory, let us take, as an example, 
the case of an aqueous solution of potassium chloride, of concen 
tration « giam equivalents per cubic centimetre There will then 
be n gram equivalents of potassium lons and the same number of 
chlorme ions m this volume Let us sujipose that on each gram- 
cqmvalent of potassium there reside +« units of electricity, and on 
each gram equivalent of chlorme 10ns - e units If « denotes the 
average vcloeit y of the potassium 10ns, the positive charge earned 
per second across unit area normal to the flow is n e u Similarly, if 

V be the average velocity of the chlorine 10ns, the negative charge 
carried m the opposite direction iH n e v But positive electricity 
moving in one direction is Lqiuvalent to negative electricity moving 
m the other, so that, before changes m concentration sensibly super 
vene, the total current, C, is ne{tt + v) Now let us consider the 
imoimts of potassium and chlorme liberated at the electrodes by 
this current At the cathode, if the chlonne ions were at rest, the 
evcess of potassium 10ns would l)e nmply those arriving in one second, 
namely, nu But since the chlorme ions movt also, a furthtr separa 
tion occurs, and nv potassium 10ns art left without pirtners Tht 
total number of gram equivalents liberated is therefore n(u + v) 
By Faraday s law, the number of grams hbcrattel is tqual to the 
pioduct of the curre-nt and the electro chemical equivalent of the 
ion the number of gram equivalents therefore must be tqual to 
nC, whtic 7) denotes the electro chemical equivalent of hydrogen m 
C G S units Thus we get 

n(u + v) = r)C = if)nc{ii + v), 

and it follows that the charge, e, on 1 giam equivalent of each kind 
of ion IS equal to i/tj We know that Ohm s Law holds good foi 
< Icctrolytes, so that the current C is also given by k dVjdx, where 
h denotes the conductivity of the solution, and dl'jdx the potential 
gradient, * e the change m potential per unit length along the lines of 
current flow fhus 

%i^.v)=^kdVldx , 

V 

.U , hdV 

therefore 

Now jj IS 1 036 X 10 *, and the concentration of 1 solution is usually 
expressed m terms of the number, w, of gram equivalents per hire 
instead of per cubic centimetre 1 herefore 

« + v=l 036x10-.-^ 

When the potential gradient is one volt (10® CGS units) per 
centimetre this becomes 

« + 1) = I 036 X 10-’ X k/m 

Thus by measuring the value of k/m, which is known as the 
equivalent conductivity of the solution, we can find u + v, the 
velocity of the 10ns relative to each other For instance, the equiva- 
lent conductivity of a solution of potassium chloride containing one 
tenth of a gram equivalent per litre is iiiqx lo-^' CGS units at 
iS” C Therefore 

U + V=l 036 X 10’ X II 19 X lo-’® 

= i 159 X TO“*=o 001159 cm per sec 

In order to obtain the absolute velocities u and v, we must find 
some other relation between them Let us resolve u into ^{u + v) 
in one direction, say to the right, and i{u~v) to the left Similarly 

V can be resol ve<l into i(v + tt) to the left and ^(v-u) to the right 

On pairing these velocities wc have a combined movement of tin 
ions to the nght, with a speed of ^{u-v) and a drift right and left, 
past each other, each ion travelling with a speed of 4 (M+r), consti 
tuting the electrolytic separation If u is greater than v, the combined 
movement involves a concentration of salt at the cathode, and a 
corresponding dilution at the anodt, and vice versa The rate at 
which salt 13 electrolysed, and thus removed from the solution at 
each electrode, is i(« + v) Thus the total loss of salt at the cathode 
IS i(w+v)-ij(M-i/), or V, and at the anode, i(v + u)~i(v~-u), or u 
Therefore, as is explained in the article Electrolysis, by measuring 
the dilution of the liquid round the electrodes when a current passed, 
W HittorffPogg .4 wn, 1853-1859, 89, p 177 98, p I 103 p i, 106, 
PP 337 5*3) deduce the ratio of the two velocities 

for simple salts when no complex ions are present, and many further 
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experiments h ive been made on the subject (see Das Leitvermogen 
der Elektrolyte) 

By combining the results thus obtained with the sum of tht 
velocities, as determined from the conductivities, Kohlrausch cal 
ciliated the absolute velocities of different ions under stated condi 
tioiis Thus, in the case of the solution of potassium chlondt 
consult red above, Hittoif s cxpciiments show us tliat the ratio of 
the velocity of the anion to that of tlit cation in this solution is 
51 49 The absolute velocity of the pot issium ion under unit 

potential gradient is therefore o 000567 cm per stc , and that of 
the chlonne ion o 000592 cm per sec Similar calculations can 
be made for solutions of other concenti aliens, and of different 
substances 

Table IX shows Kohlrausch’s values for the ionic velocities of 
three chlorides of alkali metals at 18” C , calculated for a potential 
gradient of i volt ptr cm , the numbers arc m terms of a unit 
equal to 10 cm per see — 

TAniK IX 




KCl 


\aU 

1 


UCl 


m 

u + v 

u 


u + v 

11 


u + v 

u 

V 

0 

1350 

6 fx> 

690 

1140 

450 

600 

1050 

360 

bcto 

0 0001 

1335 

<^54 

681 

1129 

448 

681 

1037 

35^^ 

08 1 

001 

1313 

043 

670 

II 10 

440 

O70 

loi 3 

343 

O70 

01 

1263 

619 

^>14 

1059 

415 

6t4 

0^)2 

3 tS 

644 

03 

1218 

507 

621 

1013 

390 

623 

917 

298 

619 

I 

11 33 

5M 

589 

952 

360 

592 

853 

259 

594 

3 

1088 

531 

557 

876 

324 

552 

774 

217 

557 

I 0 

lOl I 

491 

520 


278 

1«7 


l6y 

482 

3 0 

911 

442 

469 

582 

206 


4^>3 

II5 

348 

5 1 




43^J 

153 

334 

80 

254 

10 0 







117 

25 

92 


These numbers show clearly that there is an increase in ionic 
velocity as the dilution proceeds Moreover if we compare the 
values for the chlorine ion obtained from observations on these 
three dilTerent salts, we sec that as the concentrations diminish 
the \elocity of the chlorine ion becomes the same in all of them 
A similar relation appears m other cases, and, in general, we mav 
say that at gre it dilution the velocity of an ion is mdepiendent of 
the nature of the other ion prtsent This introduces the con- 
ception of specific ionic \ elocities, for whii h somi \ allies at 18° C 
an given by Kohlrausch in Talilc X — 


Tahif \ 


W 

66 X io“® ems pet sec 

t! 

69xio“®cms ptr sec 

Xa 

45 

I 

6y , 1 

T 1 

36 

XO, 

64 ,> 1 

NH, 

66 

OH 

162 „ ! 

H 

320 


36 „ „ 1 


57 


33 ' 


Having obtained these nu miners we can deduce the conductiv it} 
of the dilute solution of any salt, and the comparison of the 
calculated with the observed values furnished the first confirma- 
tion of Kohlrausch’s thcor} borne exceptions, however, are 
known Thus acetic acid and ammonia give solutions of much 
lower conductivity than is indicated by the sura of the spec ific 
ionic velocities of their 10ns as determined from other compounds 
An attempt to find in Kohiiausch’s theory some explanation of 
this discrepancy shows that it could be due to one of two causes 
Either the velocities of the 10ns must be much less in these 
solutions than in others, or else only a fractional part of the 
number of molecules present can be activelv concerned in con- 
veying the current \Ve shall return to this point later 

I niHon on the Ions — It is uittrestmg to calculate the magnitude 
of the forces reijuired to drive the 10ns with a certain vtlocity If 
we have a potential gradient of i volt per centimetre the electric 
foice IS lo* in C C S units The charge of ckctncity on i gram 
equivalent of any ion is 1/ 0001036 = 9651 units, hence the mechanical 
force acting on this mass is 9653 x 10® dvnes This, let us say, 
produces a velocity u, tlun the force icquired to produce unit 

velocity IS Pa = — -dynes kilograms weight 
If the ion have an equiv alent weight the force produemg unit velo- 

I o® 

city when acting on i gram is Pj = 9 84 x ^ kilograms weight Thus 
the aggregate force required to dnv e i gram of potassium ions w ith 
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a velocity of i centimetre per second thiough a very dilute solution 
must be equal to the weight of 38 million kilograms 


Tabu XI 



Kilograms 

weight 

’a Pi 

Kilograms weight 

Pa 

K 

15 

X 10* 38 X IO« 

n 

14 X 10* 

40 X 10“ 

Iva 

22 

» 95 M 

I 

14 

II 

1 Li 

27 

„ 390 „ 

\o. 

15 

25 

1 ML 

15 

» 83 „ 

OH 

5 4 , 

32 „ 

1 H 

3 

I » M 

C,H.O, 

27 

4O 

[Ag 

17 

16 „ 

CsH,0, 

30 

41 


Since the 10ns move with unilorm velocity, the frictional icsist 
anccs brought into play must be eejual and opposite to the dnviiif, 
forces, ami there fore these numbers also represent the ionic friction 
coefficients in very dilute solutions at 18° C 

Direct Measurement of Jrntc Velocities — Sir Oliv er Lodge was 
the first to directly measure the velocity of an ion (B 4 Report, 
1886, p 389) In a honzontal glass tube connecting two vessels 
filled with dilute sulphuric acid he placed a solution of sodium 
chloride in seihd agar-agar jelly This solid solution was made 
alkaline with a trace of caustic soda in order to bring out the red 
colour of a little phenol-phthalein added as indicator An 
electric current was then passed from one vessel to the other The 
hydrogen 10ns from the anode vessel of acid were thus earned 
along the tube, and, as they travelled, decolourized the phenol- 
phthalein By this method the velocity of the hydrogen ion 
through a jelly solution under a known potential gradient was 
observed to about o 0026 an per sec , a number of the same 
order as that required hv kohlrausch s theory Direct determina- 
tions of the V elociiics of a few other 10ns have been made by 
VV ( D \V hetham (P/o/ Trans vol 184, A p 337 vol 1S6, \, 
p 507 , Phil Mae , October 1894) Two solutions having one 
ion m common, of equivalent concentrations different densities, 
different colours, and nearly equal specific resistances, were 
placed one over the other in a vertical glass tube In one ease, 
for example, decinormal solutions of potassium < arbonatc and 
potassium bichromate v.cre used The colour of the latter is due 
to the presem e of the liu hromatc group, Cr , 0 - W hen a current 
was passed across the junction, the anions CO^ and Cr^O- 
tra veiled in the direction opposite to that of the current and 
their velot ity could be determined b\ nicasurmg the rate at which 
the colour boundary moved Similar espenments were made 
with alcoholic solutions of cobalt silts, in which the velocitus of 
the 10ns were found lo be much kss than in w itcr The behaviour 
of dgar jelly was then investigated, and the velocitv of an ion 
through a solid jrlK was shown to be verv little less than m 
an ordinary liquid solution The velocities could therefore be 
measured In trai mg the change in colour of an indicator or the 
formation of a precipitate Ihus decinormal jelh solutions of 
bai lum chlondc and sodium chloride, the latter containing a trace 
of sodium sulphate, w ere placed m contact L nder the influence 
of an electromotiv e force the barium 10ns mov ed up the 
tube, disclosing tlieir presence In the trace of insoluble barium 
sulphate formed A^in, a measurement of the velocity of 
the hvdrogcn ion, when travelling through the solution of an 
acetate, showed that its velocitv was then only about the 
one-fortieth part of that found during its passage through 
chlondes From this, as from the measurements on alcohol 
solutions. It is clear that where the equivalent conductiv itics are 
very low tlie effective velocities of the 10ns arc reduced in the 
same proportion 

Another series of direct measurements has been made bv Orme 
Masson(PAi/ Trans vol 192, A, p 331) He placed the gelatine 
solution of a salt, potassium chloride, for example, m a horizontal 
glass tube, and found the rate of migration of the potassium and 
chlonne ions by observing the speed at which they were replaced 
when a coloured anion, say, the Cr .O7 from a solution of potassium 
bichromate, entered the tube at one end, and a coloured cation, 
say, the Cu from copper sulphate, at the other The coloured 
ions are specificallv’ slower than the colourless 10ns which they 
follow, and in this case it follows that the coloured solution has a 
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higher resistance than the colourless For the same current, 
therefore, the potential gradient is higher m the coloured solution 
and lower in the colourless one I hus a coloured ion which gets 
m front of the advancing boundary finds itself acted on by a 
smaller force and falls back into line, while a straggling colourless 
ion is pushed forward again Hence a sharp bound iry is pre- 
sets ed 13 D Steele has shown that with these sharp Doundaries 
the use of coloured ions is unnecessary, the junction line being 
\ isihle owing to the dilTerenc e in the optical refractive indices of 
two colourless solutions Once the boundary is formed, too, no 
gelatine is necessary, ind the motion can be watched through 
liquid aqueous solutions (see R B Denison and B D Steele, 
P/n/ Tratn , iqo6) 

All the direct measurements which have been made on simple 
binary electrolytes agree with Kohlrausch’s results within the 
limits of experimental error Ills theory, therefore, probably 
holds good in such cases, whatever he the solvent, if the proper 
values are given to the ionic velonties, t e the values expressing 
the velocities with whu h the ions actuallv move in the solution 
of the strength taken, and under the conditions of the experiment 
If we know the specific velocity of any one ion, we can deduce, 
from the conductivity of very dilute solutions, the velocity of any 
other ion with which it may be associated, a proceeding which 
does not involve the difficult task of determining the migration 
constant of the compound Thus, taking the specific ionic 
velocity of hydrogen <xs o 000-^2 cm per second, we can find, by 
determining the conductiv ity of dilute solutions of any acid, the 
specific velocity of the acid radicle involv ed Or again, since we 
know the specific velocity of silver, we can find the velocities of a 
series of acid radicles at great dilution by measuring the con- 
ductivity of their silver salts 

By such methods W Ostwald, (r Brtdig and other observers have 
found tht specific velocities of m my 10ns both of inorganic and 
organic compounds, and ex irmncd the relation betwetn constitution 
and ionic velocity The velocity of ikmentary ions is found to 
be i periodic function of the atomic weight, similar elements lying 
on corresponding portions of a curve drawn to express the relation 
between these two properties Such a curve much resembles that 
giving the rel ition between atomic weight and viscosity m solution 
Foi complex ions the velocity is largely an additnc property to 
a continuous additive change m the composition of the ion corre 
spends a continuous but decreasing change in the velocity The 
following table gives Ostwald s results for the formic acid senes — 


Tabik XTi 




Velcxity 

Dilterence for Cl 4 

1 ormic acid 

nco. 

5' -2 


\cetic „ 

1 Propiome,, 

HiC.O, 

383 

- 12 9 


34 3 

- 4 0 

1 Butyric „ 

H,Cp, 

30 8 

- 3 5 

1 Valeric ,, 

H,C„0, 

28 8 

- 2 0 

j Capnonic ,, 

HiiCgOj 

27 4 

- 14 1 


Nature of Electrolytes — We have as yet said nothing about the 
fundamental cause of electrolytic activity, nor considered why, 
for example, a solution of potassium chloride is a good conductor, 
while a solution of sugar allows practically no current to pass 
All the preceding account of the subject is, then, independent 
of any view we may take of the nature of electrolytes, and stands 
on the basis of direct experiment Nevertheless, the facts 
considered point to a very definite conclusion The specific 
velocity of an ion is independent of the nature of the opposite ion 
present, and this suggests that the 10ns themselves, while 
travelling through the liquid, are dissociated from e ch other 
Further evidence, pointing in the same direction, is furnished by 
the fact that since the conductivity is proportional to the 
concentration at great dilution, the equivalent-conductivity, and 
therefore the ionic velocity, is independent of it The importance 
of this relation will be seen by considering the alternative to the 
dissociation hypothesis If the ions are not permanently free 
from each other their mobility as parts of the dissolved molecules 
must be secured by continual interchanges The veloaty with 
which they work their wav through the liquid must then increase 
as such molecular rearrangements become more frequent, and will 
therefore depend on the number of solute molecules, t e on the 


concentration On this supposition the observed constancy of 
velocity would be impossible We shall therefore adopt Oo a 
working hypothesis the theory, confirmed by other phenomena 
(seeELFCTROi ysis), that an electrolyte consists of dissociated 10ns 
It will be noticed that neither the evidence in favour of the 
dissociation theory which is here considered, nor that described 
in the artide Electrolysis, requires mor«r than the effective 
dissociation of the 10ns from each other Ihey may well be 
connected m some way with solvent molecules, and there are 
several indications that an ion consists of an electrified part of the 
molecule of the dissolved salt with an attendant atmosphere of 
solvent round it The conJuctn itv of a salt solution depends on 
two factors — (i) the fraction of the salt ionized , (2) the velocitv 
with which the ions, when free from each other, move under th ' 
electric foices ^ When a solution is heated, both these factors ma) 
change The cocifu lent of ionization usually, though not always, 
decreases the specific ionic velocities increase No the rate of 
increase with temper iture of these ionic velocities is veiy nearly 
identical with the rate of decrease of the viscosity of th*. liquid 
If the curves obtained by observations at ordinary temperatures 
be carried on they indicate a zero of fluidity and a zero of lonie 
velocity about the same point, 38 C below the freezing point of 

water (Kohlraasch, preu','; 4 knd Wtss , igoi, 42, p 1026) 
Such relations suggest that the frictional resistance to the motion 
of an ion is due to the ordinary viscosity of the liquid, and that the 
ion IS analogous to a body of some size urged through a viscous 
medium rather than to a particle of molee ular dimensions finding 
Its wav through a crowd of molecules of similar magnitude 
From this point ot view W K Bousfield has calculated the sizes 
of ions on the assumption that Stokes s theory of the motion of a 
small sphere through a viscous medium might be applied (Zeit^ 
phvs Chem , te)o5, 53, p 2s,'] , Phil Trans A, 1006, 206, p toi) 
The radius of the potissium or chlorine ion with its envelope of 
water appears to be about i 2 x io“® centimetres 
For the hihliograpliy of electrolytic conduction sec Ei ectrolysis 
The hooks which dc U moie especially with the particular subject 
of the present aiticlc are Das J eitvermogen der I lektrolyle, by 
F Kohlruisch and L llolborn (Leipzig, 1898), ind The Theory 
of Solution and Electrolysis, by W C D Whcthani (Cambridge, 
1902) (W C D W) 

III Electric Conduciion tiiroucii Gvses 
A gas such as air w hen it is under normal conditions conducts 
electricity to a small but only to a very small extent, however 
small the electric force acting on the gas may be I he electrical 
conductivity of gases not exposed to special conditions is so 
small that »t was only definitely established in the early )ears 
of the 20th century, although it had engaged the attention of 
physicists for more than a hundred years It had been known 
for a long time that a body charged with elertncitv slowly lost 
its charge even when insulated with the greatest care, and though 
long ago some physicists believed that part of the leak of 
electricity took place through the air, the general view seems to 
have been that it was due to almost unavoidable defects in the 
insulation or to dust m the air, which after striking the charged 
body was repelled from it and went off with some of the charge 
C A Coulomb, who made some very careful experiments which 
were published in 17815 (Mem de VAcad de^ Sciences, p 
612), came to the conclusion that after alkwing for the leakage 
along the threads which supported the charged body there was 
a balance over, which he attributed to leakage through the air 
Ills view was that when the molecules of air come into contact 
with a charged body some of the electricity goes on to the mole- 
cules, which are then repelled from the body carrying their 
charge with them We shall see later that this explanation is 
not tenable C Matteucci chtm phys , 1850, 28, p 300) 

m 1850 also came to the conclusion that the electricity from a 
charged body passes through the air , he was the first to prove 
* It should be noticed th it the velocities calculated in Kohliausch’s 
theory and observed experimentally are the average velocities, and 
involve both the factors mcntiored above they include the time 
wasted by the 10ns m combination with each other, and except at 
great dilution, are less than the velocity with which the ions move 
when free from each other 
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that the rate at which electricity escapes is less when the pressure 
of the gas is low than when it is high He found that the rate 
was the same whether the charged body was surrounded by air, 
carbonic acid or hydrogen Subsequent investigations have 
shown that the rate m hydrogen is in general much less than in 
air Thus in 1872 E G Warburg Ann , 1872, 145, p 5/8) 

found that the leak through hydrogen was only about one-half 
of that through air he confirmed Matteucci’s observations on 
the effect of pressure on the rate of leak, and also found that it 
was the same whether the gas was dry or damp He was inclined 
to attribute the leak to dust in the air, a view which was 
strengthened by an experiment of J W Hittorf’s (Wted Ann , 
1879, 7, p 595), in which a small carefully insulated electroscope, 
placed in a small vessel filled with carefully filtered gas, retained 
its charge for several days , we know now that this was due to 
the smallness of the vessel and not to the absence of dust, as it 
has been proved that the rate of leak in small vessels is less than 
in large ones 

Great light was thrown on this subject by some experiments 
on the rates of leak from charged bodies in dosed vessels made 
almost simultaneouslv by H Geitel (PAy? Zett , 1900, 2, p 116) 
and C T R Wilson (Proc Camb Phil Soc , 1900, ii, p 32) 
These observers established that (i) the rate of escape of elec- 
tricity in a closed vessel is much smaller than in the open, and 
the larger the vessel the greater is the rate of leal and(2) the rate 
of leak docs not increase in proportion to the differences of 
potential between the charged body and the walls of the vessel 
the rate soon reaches a limit beyond which it does not increase, 
however much the potential difference may lie increased, provided, 
of course, that this is not great enough to cause sparks to pass 
from the charged body On the assumption that the maximum 
leak IS proportional to the volume, Wilson’s experiments, whicli 
were made in vessels less than i litre in volume, showed that in 
dust-frcc air at atmospheric pressure the maximum quantity 
of dectricity which can escape in one second from a charged 
body m a closed volume of V cubic centimetres is about 10-’’ V 
electrostatic units E, Rutherford and S T Allan (PAy? Zetl , 
1902, 3, p 225), working in Montreal, obtained results in close 
agreement with this Working between pressures of from 
43 to 743 millimetres of mercury, Wilson showed that the 
maximum rate of leak is very approximate!) propiortional to 
the pressure, it is thus exceedingly small when the pressure 
is low — a result illustrated in a striking wav by an experiment 
of Sir W Crookes (Proc Roy Soc , 1879, 28, p 347) in which a 
pair of gold leaves retained an electric charge for several months 
in a very high vacuum Subsequent experiments have shown 
that It is only in very small vessels that the rate of leak is pro- 
portional to the volume and to the pressure , in large vessels the 
rate of leak per unit volume is considerably smaller than in small 
ones In small vessels the maximum rate of leak in different gases 
is, with the exception of hydrogen, approximately proportional 
to the de sity of the gas W ilson s results on this point arc 
shown in the following table (Proc Roy 60c , 190T, 69, p 277) — 


(laa 

Relative K itc of Leak 

Rale of Lt ik 

Cr 

Air 

I 00 

I 

Ik 

184 

2 7 

COo 

I 69 

, I 10 

SOo 

CFGCl 

2 O4 

4 7 

I 21 

I 09 1 

Ni(CO), 

S I 1 

1 867 1 


The rate of leak of electricity through gas contained m a closed 
^ essel depends to some extent on the material of which the walls 
of the vessel are made , thus it is greater, other circumstances 
being the same, when the vessel is made of lead than when it is 
made of aluminium It also varies, as Campbell and Wood 
(Phil Mag [6], 1 3, p 26O have shown, with the time of the day, 
ha\ mg a well-marked minimum at about ^ o’clock in the morning 
it also varies from month to month Rutherford (Phys Rev , 
1903, 16, p 183), Cooke (Phil Mag , 1903 [6], 6, p 403) and 
M'Clennan and Burton (Phys Rev , 1903, 16, p 184) have shown 
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that the leak in a closed vessel can be reduced by about 30 % 
by surrounding the vessel with sheets of thick lead, but that the 
reduction is not increased beyond this amount, however thick 
the lead sheets may be This result indicates that part of the 
leak IS due to a very penetrating kind of radiation, which can get 
through the thin walls of the vessel but is stopped by the thick 
lead A large part of the leak we are describing is due to the 
presence of radioactive substances such as radium and thorium 
in the earth’s crust and in the walls of the vessel, and to the 
gaseous radioactive emanations which diffuse from them into 
the atmosphere This explains the very interesting effect 
discovered bv J Elster and 11 Geitel (PAv^ Zett ,0)01,2, p 560), 
that the rate of leak in caves and cellars when the air is stagnant 
and only renewed slowly is much greater than in the open air 
In some cases the difference is very marked , thus they found 
that in the cave called the Baumannshohle in the Harz mountains 
the electricity escaped at seven times the rate it did in the air 
outside In caves and cellars the radioactive emanations from 
the walls can accumulate and are not blown away as in the 
open air 

The electrical conductivity of gases in the normal state is, 
as we have seen, exceedingly small, so small that the investigation 
of Its properties is a matter of considerable difficulty , there 
are, however, many wavs by which the electrical conductivity 
of a gas can be increased so greatly that the investigation 
becomes comparatively easy Among such methods are raising 
the temperature of the gas above a certain point Gases drawn 
from the neighbourhood of flames, electric arcs and sparks or 
glowing pieces of metal or carbon are conductors, as are also 
gases through which Rontgen or cathode rays or ravs of positive 
electricity are passing, the rays from the radioactive metals, 
radium, thorium, polonium and actinium, produce the same 
effect as does also ultra-violet light of exceedingly short wave- 
length The gas, after being made a conductor of electncitv 
by any of these means, is found to possess certain properties 
thus It retains its conductivity for some little time after the agent 
which made it a conductor hts ceased to act, though the con- 
diutivity diminishes verv rapidlv and finallv gets too small 
to be appreciable 

This and several other properties of conducting gas mav 
readily be prov ed by the aid of the apparatus represented m fig 5 
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\ IS a testing vessel in which an electroscope is placed Two tubes 
A and C are fitted mto the v essel, \ being connected with a water 
pump, wh Ic the far end of C is in the region where the gas is 
exjxised to the agent which makes it a conductor of dcctrintv 
Let us suppose that the gas is made conducting by Rontgen rav s 
produced bv a vacuum tube which is placed in a box covered 
except fey a window tt B with lead so as to protect the electro- 
scope from the direct action of the r iv s If a slow current of air 
IS drawn bv the water pump through the testing v essel, the charge 
on the electroscope will gradualH leak aw iv I he leak, however 
ceases when the current of air is stopped This result shows that 
the gas retains its conductiv itv during the time taken by it to pass 
from one end to the other of the tube C 

The gas loses its conductivitv when filtered through a plug of 
glass-wool, or when it is made to bubble through w iter This 
can readily be proved by inserting in the tube C i plug of glass- 
wool or a water trap , then if bv working the pump a little 
harder the same current of air is produced as before, it will be 
found that the electroscope will now retain its charge, showing 
that the conductivity can, as it were, be filtered out of the gas 
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Ihe conductivity can also be removed from the gas by making 
the gas traverse a strong electric field We can show this by 
replacing the tube C by a metal tube with an insulated wire 
passmg down the axis of the tube If there is no potential 
difference between the wire and the tube then the electroscope 
will leak when a current of air is drawn through the vessel, but 
the leak will stop if a considerable difference of potential is 
maintained lietween the wire and the tube this shows that a 
strong electric field removes the conductivity from the gas 
The fact that tlie conductivity of the gas is removed by 
filtering shows that it is due to something mixed with the gas 
which is removed from it by filtration, and since the conductivity 
IS also removed by an electric field, the cause of the conductivity 
must be cliarged with electricity so as to be driven to the sides 
of the tube by the electric force Since the gas as a whole is not 
electnfied either positively or negatively, there must be both 
negative and positive charges m the gas, the amount of electricity 
of one sign being equal to that of tlie other We are thus led to 
the conclusion tJiat the conductivity of the gas is due to electnfied 
particles being mixed up with the gas, some of these particles 
having charges of positive electricity, others of negative These 
electrified particles are called Mrts, and the process by which the 
gas IS made a conductor is called the ionization of the gas We 
shall show later that the charges and masses of the tons can be 
determined, and that the gaseous ions are not identical with 
those met with in the electrolysis of solutions 
One very t haractenstic property of conduction of electricity 
through a gas is the relation between the current through the 
gas and the electric force which gives rise to it This relation 
IS not m general that expressed by Ohm’s law, which always, 
as far as our present knowledge extends, expresses the relation 
for conduction through metals and electrolytes With gases, on 
the other hand, it is only when the current is very snuill that 
Ohm’s law is true If we represent graphically by means of a 
curve the relation between the cuirent passing between two 
parallel metal plates separated by ionized gas and the difference 
of potential between the plates, the curve is of the character 
shown in fig 6 when the ordinates represent the current and 
the abscissae the difference of potential between the plates 
We see that when the potential difference is very small, ; e 
close to the origin, the curve is approximately straight, but that 
.oon the current increases much 
less rapidly than the potential 
difference, and that a stage is 
reached when no appreciable 
increase of current is produced 
when the potcntiil difference is 
increased , when this stage is 
reached the current is constant, 
and this value of the current is 
called the ‘ saturation ” value 
When the potential difference 
approaches the value at which 
sparks would pass through the 
gas, the current again increases with the potential difference , 
thus the curve representing the relation between the current 
and potential difference over very wide ranges of potential 
difference has the shape shown m fig 7 , curves of this kind 
have been obtained by von Schweidler (^Wten Der , 1899, 
108, p 273), and J L S Townsend {Phil Mag , 1901 [6], i, 
p 198) We shall discuss later the causes of the rise in the 
current with large potential differences, when we consider 
ionization by collision 

The general features of the earlier part of the curve are reidily 
explained on the ionization hypothesis On this view the Rontgen 
rays or other ionizing agent acting on the gas between the plates, 
produces positive and negative 10ns at a definite rate Let us sup , 
pose that a positive and q negative 10ns aie by this means produced \ 
per second between the plates these under the electric torce will ' 
tend to move, the positive ones to the negative plate, the negative 
ones to the positive Some of these 10ns will reach the plate, others 
before reaching the plate will get so near one of the opposite sign that 
the ittraction between them will cause them to unite and form an 
electrically neutral system , when they do this they end then 
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existence as ions The current between the plates is proportional 
to the number of ions which reach the plates per secona Now it is 
evident tliat we cannot go on taking more ions out ol the gas than 
are produced , thus we cannot, when the current is steady, have 
more than q positive ions driver to the negative plate per second, 
and the same numlier of negative ions to the positive If each of the 
positive 10ns carries a charge of $ units of positive electricity, and 
if tlierc is an equal and opposite charge on each negative ion, then 
the maximum amount of electricity which can be given to the plates 
per second is qe, and this is equal to the saturation current Thus 
if we measure the saturation current, we get a direct measure of the 



ionization, and this does not rt quire us to know the v due of any 
quantity except the constant charge on the ion If we attempted 
to deduce the amount ol ionization by measurLments of the current 
before it was satuiatcd, we should lequire to know in addition the 
velocity with which the 10ns move under a givtn eleetne force, the 
tune that elapses between the liberation of an ion and its com- 
bination with one of the opposite sign, and the potential difference 
between the plates Thus if we wish to measure the amount of 
ionization m a gas we should be careful to sec that the current is 
saturated 

The difference between eonductaon through gases and through 
metals is shown m a striking way when we use potential differences 
latge enough to produce the saturation current Suppose we 
have got a potential difference Ixitween the plates more than 
sufficient to produce the saturation current, and let us increase 
the distance between the plates If the gas were to act like a 
meUllic conductor this would dimmish the current, because the 
greater length would involve a greater resistance in the circuit 
In the case we arc considering the separation of tlie plates will 
tmrease the current, because now there is a larger \ olume of gas 
exposed to the rays , there are therefore more 10ns produced, 
and as the saturation current is proportional to the number of 
10ns the saturation current is mcixased If the potential differ- 
ence between the plates were much less than that required to 
saturate the current, then mcreasing the distance would dimmish 
the current , the gas for such potential differences obeys Ohm’s 
law and the behaviour of the gaseous resistance is therefore 
similar to that of a metallic one 

Iniorder to produce the saturition current the electric field 
must be strong enough to drive each ion to the electrode before 
it has time to enter into combination with one of the opposite 
sign Ihus when the plates in the preceding example are far 
apart, it will take a larger potential difference to produce this 
current than when the plates are close together The potential 
difference requiied to saturate the current will increase as the 
square of the distance between the plates, for if the ions are to 
be delivered m a given time to the plates their speed must be 
proportional to the distance between the plates But the speed 
is proportional to the electric force acting on the ion , hence the 
electric force must be proportional to the distance between the 
plates, and as in a uniform field the potential difference is equal 
to the electric force multiplied by the distance between the plates, 
the potential difference will vary as the square of this distance 

The potential difference required to produce saturation will, 
other circumstances being the same, increase with the amount 
of loniration, for when the nuniber of 10ns is large and they are 
crowded together, the time which will elapse before a positive 
one combines with a negative will be smaller than when the 
number of ions is small The ions have therefore to be removed 
more quickly from the gas when the ionization is great than 
when It is small , thus they must move at a higher speed and 
must therefore be acted upon by a larger force 
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When the fons are not removed from the gas, they will increase 
until the number of ions of one sign which combine with ions 
of the opposite sign in any time is equal to the number produced 
by the ionizing agent m that time We can easily calculate the 
number of free ions at any time after the ionizing agent has 
commenced to act 

1 it q be the numl)t.r of ions (positive or ncRitive) produced in 
one cubic ccntimttre of the gas p< r second by the ionizing agent, 
«!, rij,, the number of fric positive and negative ions respectively per 
cubic centimetre of the gas Ihc number of collisions between 
positive and negative ions per second in one cubic centimetre of the 
gis IS proportion il to If a c( rtam fraction of the collisions 

between the positive and negative ions result in the formation of an 
electrically neutral system, the number of ions wine h elisajijx ir per 
second on a culue centimetre will be cejiiil to aw, w^, win rt a is a 
qu entity which is independent of «i, , hence if t is the time since 

the ionizing agent w is applied to the g es, we have 
d»Jdt=:q - dnjdl — q-an-ifi, 

Ihiis «i - IS cellist lilt so if till fias IS uncharge el to begin witn 
will always cepial Putting n^-ii^ = n we have 

d}ifdt = q-an'’ (i) 

the solution of which is, since »i = o when / = o 


li ft^ = qfa. >.ow the numbci of ions when ihe ga-. lues reache <1 a 
steady state is got by putting i equal to inhmty m the preceding 
equation, ajid is therefore gutn by the e<4 nation 

sfiq/a) 

We SCO from equation (i) that the gas will not approximate to its 
steady state until 2kat is large, that is until t is large compired with 
i/aAa or with 1/2 ^(qa) We may thus take i/i sjiqa) as a measure of 
tne tune taken by the gas to leach a steady state when exjiosed to 
an ionizing agent , as tins time vanes inversely as we sec that 
when the ionization is feeble it may take a very considerable lime for 
tlu gas to icaeh a steaelv state riuis in the case of our atmosphere 
where the production ol ions is only at the latc of alxnit 30 per cubic 
centimetre per scconcl, ind where, is we shall see, a is alxmt io“*, 
it would take some minutes for the ionization m the air to get into 
a steady state if the ionizing agent were suddenly applied 

We in ly us( equation (i) to iletcimme the rate at which the 10ns 
disappear when tlu ionizing igcnt is lemoecxl Putting q~o m 
that equation wc get dnjat-a -aiP 

Hence v -= »„/( i + Uya/) { 4) 

where is the number of 10ns when < = o Ihus the number of 10ns 
falls to one-half iLs initial value in the tune i/«q® ^be quantity a is 
called the coefficunt of reromhtnatton, and its value for different gases 
has been determined by Rutherford (PAi/ Mag i8<>7 [5], 44, p 422) 
Townsend (Phtl T)<aits , iqoo, i<n, p 120), McClung \Phtl ’^lag , 
lyoz ft)], 3, n 284), Tangcvin (4itft entm ph'is [7], 28, p 28c)), 
Retsehinsky (inn d Ph^s , 1005, 17, p S18), Htndrcel (PAvi Rev 
19015, 21, p t) 1 he valuer of a/r, e being the charge on an ion 10 
electrostatic measure as dcletmincd by these observers for diffeient 
gas< s, IS given m thi following table — 
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3380 

3200 
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COj 

5 500 

3490 i 

3400 
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2(140 





The gases m these expenmonts were carefully dried and free from 
(lust , the apparent value of a is much increased when dust or small 
drops of water aio picscnt in the gas, for then the 10ns get caught 
by the dust particles, the miss of a pirticle is so great compared 
with that of an ion that they are practically immovable under the 
action of llie tlcctiic held, and so the ions clinging to them escape 
detection when ehetneal methods are used Tsdving « as 3 5X 
we see th it a is about I 2 x ro~®, so that the numbef of reeom- 
binalions m unit time betwK n ti positive and n negative ions in unit 
volume IS i 2xio“'’«'’ The kinetic theoiy of gaseis shows that 
if we have n molecules of air pc r cubic centimetre, the number of 
collisions per second is i 2 x at a temperature of o“t Thus 

we see that the number of recombinations between opjiositely 
charged ions is tnormoiisly grcatei than the number of collisions 
between the same number of neutral molecules We shall see that 
the difference m size b< tween the ion and the molecule u not nearly 
sufficient to account for the difference between the colhsions m the 
two cases , the difference is due to the force between the oppositely 
charged ions, which drags 10ns into collisions which but for this force 
would have missed each other 

Several methods have been used to measure a In one nsethod 
nir, exposed to some lonizmg agent at one end of a long tube, is 
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slowly sucked through the tube and the saturation current measured 
it dilferent points along the tube llvese currents are proportional 
to the values of n at the place of observation if we know the 
distance of this jilace from the end of the tube when tlie gas was 
ionized and the velocity of the stream of gas we can find t in equation 
(4) and knowing the value of « wc can deduce the value of a from 
the etpiation 

i/«, - l/»i.^ = a(/i (), 

where w,, «, arc the values of h at the times respectively In this 
method vhe tubes ought to be so wide that the loss of 10ns b> diffusion 
to the sides of the tube is negligible Ihire an otlu r methods which 
mvolvt the knowledge of the speed with which the ion mo\e under 
the action of known electric forci s wc shall dc fei the con idt lation 
of these methods until we ha\e discussed the question of these 
speeds 

In measuring the value ol o it should be remembered tbit the 
theory of the methexls supposes tint the ionization is iinifoiiii 
throughout the gas If the total ionization throughout a gas n mains 
constant, but instead of being uniformly distiibuted is concentrated 
in patches, it is evident that the 10ns will n combine moie quiek’y 
111 the second cast tlian m the first, and tliat the \ due of a will lie 
eliflerenf in the two cases This probably txpl ims the large \ allies 
of a obbuntel by Ketschinsky, who ionized the g is bj the a rajs 
from radium, a method which produces very pitchj ionization 

Variation of a with the Pressure of ihe Gas All olsir\i’-s agree 
tbit there is little variation in a with the pressures for jerissures of 
between 5 anej i atmospheies , at lower jiressures, however, tlu 
value of a seems to dimmish witli the pressure thus Langevm 
(4mm chtm phys , 1903, 28, p 287) found that at a pressure of | 
of an atmosphere the value of a was about 1 of its v ah e it 
itmosphenc pressure 

I ariatwn of a with the Temperature — Enkson (Phil Mag , \ug 
1909) has shown tliat the value of a for air iiu leases as the tempera 
ture diminishes, and tliat at tlic temperatuie of liquid air - 180° t , 
it IS more than twice as great as it + 12'’ C 

Sinc«, as we hive seen the lecombination is due to the coniine 
together of the positive and negative 10ns under the infiutnce of the 
electneal attraction between them it follows that a laigc electric 
force suHicunt to overeamie this attiaction woi ’el keep the 10ns apart 
and hence dimmish the coelhcient ol itcombin ition Simple con 
sidcrations, howcvir, will show th it it would retjuire ixeeeelmglj 
strong ele-etric fields to produce an appriciable ctfect J he v due of 
a indicates that loi two oppositely charged 10ns to unite they nnisi 
come within a distance 01 about 1 5x10“* centimetres at this 
distance the attraction bctwe^cn them is z®x io“/2 215 and if X is the 
external electric force, the force tending to pull them ap irt cannot 
be greater than X< , if this is to he compaiablc with the ittraction, 
X must be eonpvrible with *5, or jiuttiiie, r = 4xio-’®, 

with I 8x10*, this IS 54,<">o volts per eentimetre, a force which 
could not be applied to gis it atmosphcnc pres ure without pro- 
ducing a sjvark 

Diffusion of the Jons — The lonizexl gas acts like a mixture of gases, 
the ions corresponding to two dilleieiit gases, the non lonizeel gas 
to a third It the concentration of tlu ions is not inifoim, they will 
ehlluse through the non lomzcd gas in such v w ly is to pioducc a 
more uniform distribution \ very valuable senes c)f dctermmations 
of the coclhcient of difi ision of 10ns through various gases has been 
made by lownsenel (1‘hil Iram , lyoo, \, lej^, p 2<i) The method 
used was to suck the ionized gas threiugh niirow tubes bv measur 
ing the loss of both the positive and negative inns after the gases 
had p.iss<d through a known length of tube, and illowang for the loss 
by rccombnuition, the loss bv diffusion and hence the coefficient of 
diffusion could be dctenniiied The following tibles give the values 
of the eoillKients of diffusion D on tin C C b system of units as 
eleterminetl by Townst nd — 

1 vui 1 I — Loeffiiicnts of Diffusion (D) in Diy Gases 


Otis 

D for + ions 

, Me in \ able 

Dfor-ioiis 

Ratio of D for 
- to D for + 10ns 

\ir 

0 

CO 

H/ 

0.8 

025 

023 

123 

043 0347 

O3.>0 0323 

026 ' 0.45 

•190 156 

I 54 

I 53 

I n 

1*54 

Tabix 11 

-Coefficients of Diffusion tn 

Moist Gases 

Gas 

D for 4- 10ns 

1 rs / an \ aiui 1 

|D for -ions | 

! <>37 . «335 

0358 1 0323 

1 0255 -025 

! >35 i 

Ratio of 1) for 
- to D lor s- 10ns 

Air 

H, 

032 

0288 

0245 

128 

i I 09 

1 I 24 

1 1 04 


It US mtcrostmg to compare with these coefficients the values of D 
when various gases diffuse through each other D for liydrogeai 
through air is 644, for oxygen through air 177, for the vapour of 
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isobiityl amide through air 042 We thus see that the velocity 
of diffusion of 10ns tlirougli air is much less than that of the simple 
gas, but that it is quite comparable with that of the vapours of some 
complex organic compounds 

The preceding tables show that the negative ions diffuse more 
rapidly than the positive, especially in dry gases The superior 
mobility of the negative 10ns was observed first by Zcleny {Phtl Mag , 
1898 [5] 46, p 120), who showed that the velocity of the negative 
10ns under an electric force is greater than that of the positive It 
will be noticed that the difference between the mobihtj of the 
negative and the positive 10ns is much more pronounced m drj 
gases than m moist The difference in the rates of diffusion of the 
ixisitive and negative 10ns is the reason why loni/ed gas, in winch, 
to begin with, the positive and negative charges were of equil 
amounts, sometimes becomes electrified even although the gas is not 
acted upon by electne forces Thus, for example, if such gas be 
blown thiough narrow tubes, it will be positively electnfied when 
d comes out, for since the negative loas diffuse more rapidly than 
tlie positive, the gas in its passage through the tubes will lose b> 
diffusion more negative than positive 10ns and hence will emirge 
positively electrified Zcleny snowed that this effect does not oceui 
when, as m carbonic acid gas, the positive and negative 10ns diffuse 
it the same rates 1 ownsend {loc t it ) showed th it the coefficient 
of diffusion of the ions is the same whether the ionization is produced 
by RSntgen rays, radioactive substances, ultra violet light, or 
electnc sparks I he ions produced by chemical reactions and in 
fl lines are much less mobile , thus, for example Rloch (Ann chitn 
phyi 1905 |bj 4, ]) 2«!) found that for the ions produced by drawing 
ur over phosphoius the value of a/" w is between i and 6 instead 
of over 3000, the \ due when the an was ionized by Rontgen rays 

Velocity of Ions in an Eleiinc Field — Ihe velocity of 10ns m an 
electric field, which is of fundamental importance in conduction, 
IS \ cry closely related to the coefficient of diffusion Measure- 
ments of this velocity for 10ns produced by Rontgen rays have 
been made by Rutherford {Phil Mag [5], 44, p 422), Zeleny 
(Phil Mag (s], 46, p 120), Lange vm chim phys , ic)ot„ 

28, p 289), Phillips (Proc Roy Soc 78, A, p 167), and Welhsch 
(Phil Trans , 1909, 209, p 249) The ions produced by radio- 
active substance have been investigated by Rutherford (Phtl 
Mag [5], 47, p 109) and by branch and Pohl ( Verh deuisch phys 
Geiell , 1907, 9, p 69), and the negative ions produced when ultra- 
violet light falls on a metal plate by Rutherford (/Voc Camb Phil 
Soc 9 p 401) li A Wilson (P/n/ Tram 192, p 499), Marx 
de Phys ii, p 76i5)i Moreau (/in/r/t de Phys 4, ii, p 558, Ann 
Chim Phys 7, 30, p <5) and (lold (Pwc Roy Soc 79, p 43) have 
investigated the velocities of 10ns produced by putting various 
salts into flames , Me( lelland (P/iil Mag 46, p 29) the velocity 
of the 10ns m gases sucked from the neighbourhood of flames and 
arcs , Townsend (Proc Camb Phtl Soc 9, p 345) and Bloch 
(loc cit ) the velocity of 10ns produced by chemical reaction , and 
Chattock (P/n/ Mag [sj, 48, p 401) the velocity of the ions pro- 
duced wlien electricity escapes from a sharpneedle point into a gas 

Several methods have been employed to determine these 
velocities The one most frequently employed is to find the 
electromotive intensity required to force in ion against the 
stream of gas moving witli a known velocity parallel to the lines 
of electric force Thus, of two perforated plane electrodes 
vertically over each other, suppose the lower to be positively, 
the upper negatively electrified, and suppose that the gas is 
streaming vertically downwards with the velocity V , then unless 
the upward velocity of tlie positive ion is gi eater than V, no 
positive electricity will reach the upper plate If we increase 
the strength of the field between the plates, and hence the upward 
velocity of the positive ion, until the positive 10ns just begin to 
reach the upper plate, we know that with this strength of field the 
velocity of the positive ion is equal to V By this method, which 
his been used by Rutherford, Zeleny ancl H A Wilson, the 
velocity of 10ns m fields of various strengths has been determined 

The arrangement used by Zeleny is rt presented in fig 8 P and 
Q are squaie b ass plates They ire bored through their centres, 
and to the openings the tubes R and S art attached, the spice 
between the platts being covered m so as to form a closed box 
K is a piece of wire gauze completely covering the opening in Q, 
T IS an insulated piece of wire gauze nearly but not quite filling the 
opening in thi^l ite P,and connected with one pair of quadrants of an 
electrometer E A plug of glass wool O filters out the dust from a 
stream of gas which enters the vessel b> the tube D and leaves it by 
F this plug ilso makes the velocity of the flow of the gas uniform 
across the section of the tube The Rontgen rays to ionize the gas 


were produced by a bulb at O, the bulb and coil being in a lead- 
covered box, with an aluminium window tlirough which the rays 
passed Q IS connected with one pole of a battcty of cells, P and the 
other pole of the battery are put to earth The changes in the 
potential of T are due to ions giving up their charges to it With a 
given velocity of air-blast the potential of T was found not to change 
unless the difference of potential between P and Q exceeded a critical 
value The field corresponding to this critical value thus made the 
ions move with the known velocity of the blast 





Another method which has been employed by Rutherford and 
McClelland is based on the action of an electric field m destroying 
the conductivity of gas streaming through it Suppose that BAB, 
DCD (fig 9) arc a system of parallel plates boxed m so that a stream 
of gas, ifter flowing betwten BB, pisses betwitn DD without any 
loss of gas m the interval Suppose the pi lies DD irc insulated, and 
connected with one pair of quadrants of an clcctrorneti r, by charg 
ing up C to a sufficiently high potential we can diivc all the positive 
ions which enter the system DCD igainst the plates D this will 
cause a deflexion of the electrometer, which in one sicond will hr 
proportional to the number of positive 10ns which have entered tin 
system in that time If we charge A up to a high jiotcntial, B being 
put to earth, we shall find 

that the deflexion of the elec- 

trometcr connected with a c 

DD is less tl an it w as vvhc n ^ 

A and B were at the same 

potential, because some of 1 le q 

the positive 10ns in then 

passage through BAB are diivcii against the plites B If le is the 
velocity along the lines of force in the uniform electnc field between 
A and B anel ( the tunc it take s foi the gas to pass thremgdi BAB, then 
all the positive ions viithin a distance ut of the platens B will be driven 
up against these plates, and thus if the positive 10ns are equally distn 
bulcel through the gas, the number of positive 10ns which emerge 
from the system when the electnc field is on will be ir to the number 
which emerge when the fie Id is off the ratio of i ~ul/l to unity, where 
/is the distance between A and B This 1 at 10 is equal to the ratio of 
the deflections in one second of the electrometer attached to D, hence 
the ob^e rvations of this instrument give i - ut/l If we know the 
velocity of the gas and the length of the plates A and B, we can 
determine /, and since / cm be easily measured, we can find u, the 
v'elocity of the positive ion in a field of given strength By eharg 
mg A and C negatively instead of positively wo can arrive at tht 
velocity of the negative ion In practice it is more convenient to use 
cylindrical tubes with coaxial wires instead of the svslcms of parallel 
plates, though m this case the calculation of the velocity of the 10ns 
liom the observations is a little more complicitecl, inasmuch as the 
electric field is not uniform between the tubes 

A method which gives very accuiate results, though it is only 
applicable in certain cases, is the one used by Rutherford lomeasiin 
the velocity of the negative ions pioduced close to a metal plate by 
the incidence on the plate of ultra-violet light The prmeijilc of the 
method is as follows — AB (fig 10) is an insulated horizontal plate 
of well-polished zinc, which can be 
moved vertically up and down by 
means of a screw it is connected with 
one pair of quadrmts of an electro 
meter, theother pair of epiadrants being 
put to earth CD is a base-plate with a 
hole EF m it , this hole is covered with 
fine wire gauze, through which ultra 
violet light passes and falls on the plate 
AB Ihe plate CD 13 connected with 
an alternating current dynamo, which 
produces a simply -periodic potentiil 
difference between AB and CD, the other pole being put to earth 
Suppose that at any instant the plate CD is at a higher potential than 
AB, then the negative 10ns from AB will move towards CD, and will 
continue to do so as long as the potential of CD is higher than that of 
AB If, however, the potential difference changes sign before the nega 
tive ions reach CD, these 10ns will go back to AB Thus \B will not 
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lose any negative chaigc unless the distance between the plates AB and 
CD IS less than the distance traversed by the negative ion during the 
time the potc ntial of CD is higher than tliat ot AB By altering the 
distance between the plates until CD just begins to lose a negative 
charge, we find the velocity of the negative ion under unit electro- 
motive intensity tor suppose the difference of potential between 
AB and CD is ecjual to a sin pt, then if d is the distance between the 
plates, the elcctiic intensity is equal to a sin ptjd , if we suppose the 
velocity of the ion is proportional to the electnc mtcnsity, and if u 
IS the velocity for unit electnc intensity, the velocity of the negative 
ion will be iia 'tin ptjd Hence if x represent the distance of the ion 
from AB 

dx ua 

- CO', pi), if A = o win n t=o 

Thus the greatest distance the ion can get from the plate is equal 
to 2aul}. I, and if the distance between the plates is gradually reduced 
to this V due, the plate AB will begin to lose a negative charge , hence 
when this happens 

d = 2aufpd or u = pd-l2a, 
an {(juation by means of vhich we can find « 

In this form the method is not applicable when ions of both signs 
are present Frinek and Fold {Vtrh deutsch phystk Gesell 1907, 
0, p 60) have by a slight modihe ilion removed this nstnction 
1 he modification consists in confining the ionization to a layer of gas 
b( low tht gauze El If the velocity of the positive ions is to be 
dctcrmimd, these 10ns an forced through th< gauze by applying 
to the ionized gas a small constant electnc force icting upwards , 
if negitivp 10ns arc required, the const int force is revt rsed After 
passing through the g luze the 10ns arc ac+ed upon by alternating 
forces as m Rutherford s method 

Lfingevin (Ann chtm phy$ , ujo^, 28, p 289) devised a method 
of measunng the velocity of the 10ns which his been extensively 
used , it has the advantage of not requiring the rate of ionization 
to lemain uniform The general idea is as follows Suppose tint 
we expose the gas between ti/o paiallel plates A, B to Rontgen rays 
or some othc r ionizing agent, then stop the rays and apply a uniform 
electric field to the region between th< pi ites If the force on the 
jiositive ion IS from A to B, the plate B will reenve a positive charge 
of electneity After the eUetrie fotee has act< d for a time T reverse 
it B will now begin to receive negative electricity and will go on 
doing so until the supply of negative ions is exhausted Let us 
considei how the ejuantity of positive electneity reccieed by B will 
vary with T lo fix our ide.v.s suppose the positive ions move more 
slowly than the negative , let 1. and T, be re">pectiv ely the times 
taken by the positive and negative ions to move under the electric 
field through a distance equal to AB, the distance between the 
plints Then if f is greater than I2 all the 10ns will have been 
dnven from 1 h tween the plates before the field is reversed, and there 
fore the positive charge received by B will not depend upon T 
Next let T be less than T_ but gi cater than Tj then at the time 
when the field is reversed all the negative ions will have been drivrn 
from between the pi ites, so that the positive charge received by B 
will not be neutralizid by the arrival of fresh ions coming to it after 
the reversal of the field I he number of positive ions driven against 
the plate B will be proporti jiial to 1 Thus if we measure the v ilue 
of th« jiositive ch irge on B for a stru s of values of T each value being 
kss than the preceding, we shall find thit until T reaches a certain 
value the ch irge remains constant, but as soon as we reduce the 
time below this value the charge diminishes Ihc value of 1 when 
the diiiimution in the field begins is T,, the time taken for a positive 
ion to cross from A to B uneler the electric field , thus from Tj we 
can calculate tht velcKity of the positive ion in this field If we still 
further dimmish T, we shall find that we reach a viliie when the 
diminution of the positive charge on B with the time suddenly 
becomes much more rapid , this cnange occurs whtnT falls below 1, 
the time taken for the negative 10ns to go from one plate to the other, 
for now when the field is reversed theic are still some negative 10ns 
left between the plati s, and these will be dnven against B and rob it 
of some of the positive charge it had acquired before the field was 
reversed By observing the time when the increase in the rate of 
diminution of the positive charge with the time suddenly sets in 
we can determine T., and hence the velocity of the negative 10ns 
The velocity of tlie 10ns produced by the discharge of electricity 
from i fine point w,is detcimintd by Chattock by an entirely different 
method In this case the electric fitld is so strong and the velocity 
of the ion so gnat that the preceding methods are not applicable 
Suppose P represents i vertical nceclle discliargmg electneity into 
air, consider the force acting on the ions included between two 
honzontil planes A, B If P is the density ot the t lectnhcation, 
and Z tlie vertical component of the electric intensity, I* the resultant 
force on lh< 10ns between A and B is vertical and equal to j 

fJJ Lfdxdydz 

Let us suppose that the veloeity of the ion is proportional to the 
(leetric intensity, so that if w is the vertical velocity of the ions, 
which irc supposed all to be of one sign, tt;=RZ 
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Substituting this value of Z, the vertical force on the 10ns be ween 
A and B is eejual to 


1 1 


But Jfwpdxdy^i, where i is the current streammg from the point 
This current, which can be easily measured by putting a galvano 
meter in senes with the discharging point is independent of 
the vertical distance of a plant between A uid B below the charging 
point Hence we li ive 




This force must b< counterbalanced by the difference of gaseous 
pressures over the planes A iiid B , hence if pa and p\ denote 
respectively the pressures over B and A, we have 


Pa-P^. 


K 


Hence by the measurement of these pressures we c in determine 
K, and hence the velocity with which an 10:1 moves under a given 
electric intensity 

There arc other methods of determining the vtlocitieS of the 
10ns, but as these depend on the theory of the conduction of electricity 
through a gas containing chaiged 10ns, we shall consider them in our 
discussion of that theory 

By the use of these methods it has been shown that tht velocities 
of the 10ns m a given gas are the same whether the ionization is 
produced by Rontgen rays, radioactive substances, ultra violet 
light, or by the discharge of electricity from points When the 
loiization is produced by eheinieal action the 10ns ire veiy much 
less mobile, moving m the same electric field with a velocity kss 
than one-thousandth part of the velocity of the first kind of 10ns 
On the other hand, as we shall see later, the velocity of the negative 
10ns m flames is enormously greater than th it of < \ en the first kind 
of ion under similar electric fields and at the sime piessiiic But 
when these negative 10ns get into the cold part of the llaine, they 
move sluggishly with velocities of the order of those jiossessed by 
the second kind The results of the vinous determinations of the 
velocities of the ions are given in the following table The velocities 
nic m centimetres per second under an electric force of one volt per 
centimetre, the pressure of the gas being i atmosjilun V-|- 
(knotes the velocity of the positive ion, \ - til it of the lugativt 
V is the mean velocity of the positive ind negative ions 

I eloctlies of Ions — hms produced by lioult^tn Hays 


(,as 

V-t- 

V- 


Obscrvei 

Air 



1 6 

Rutherford 

\ir (dry) 

T yO 

1 87 


Zcicny 

,, 

I 60 

1 70 


Langevm 

„ 

1 19 

1 78 


Phillips 

Air (moist) 

I 54 

1 78 


Wcllisch 

I 37 

1 Si 


Zcleny 

Oxygen (dry) 

1 36 

X 80 


Oxygen (moist) 

I 29 

I 52 



Carlwmc acid (dry ) 

0 76 

0 81 


Langevm 

0 86 

0 90 


Carbome acid (moist) 

0 81 

0 85 


Wellisch 

0 8z 

0 75 


Zekny 

Hydrogen (dry) 

6 70 

7 95 



Hydrogen (moist) 
Nitrogen 

5 30 

5 

I 0 

Rutherford 

Sulphur dioxide 
Hydrochloiic acid 
Chlorme 

Helium (dry) 

0 44 

0 41 

I .7 

I 0 

Welhsch 

Rutherford 

Franck and Pohl 



5 09 

J 31 

Carbon monoxide 

I 10 

r 14 


Welhsch 

Nitrous oxide 

1 Oh2 1 

0 <>o 



Ammonia 

1 0 74 

0 80 



Vldehydc 

1 0 ' 

0 30 



rthyl alcohol 

! 0 34 

0 ^7 



Vcctonc 

i 0 

0 2Q 



Lthyl chlornk 

0 13 

0 ^1 



Pentane 

1 0 3b 1 

0 35 



Methyl acetate j 

I 0 33 

0 3b 1 



1 thyl formate 1 

! 0 ^0 

0 31 1 



Ethyl ether 

0 29 

0 31 



Ethyl acetate 

1 0 31 

0 28 1 



Methyl bromide 

0 *<) 

0 .8 



Methyl loelule 

021 1 

0 22 I 



Carbon tetrachloride 

! ‘> 3» , 

0 31 



E thvl iodide 

i 017 1 

0 16 1 

i 


Ions pioduccd by Ultra 

told I tght 

\ir 


I 4 

Ruthcrfoid 

1 lydrogcn 


3 0 

Rutherford 

C irbonic aeiil 


0 78 

Rutheiford 
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Ion& ttt Gases suoksd from Flames 
Velocities varymR 1 1 oin 0410 McClellanfl 

Io7ts 1)1 Flames contaimng baits 
'sedative ions I2ycm/s<'c Gold 

l-ions for salts of 1 1, N i 

K, Rb, Cs 02 HA Wilson 

,, 20a Marx 

„ 80 Mortau 

Ions liberated by Chemical Aition 
Velocities of the Older of o 0005 cm /see Bloch 


Ions from Point Discharge 


Hydrogen 

5 4 

7 43 1 

6 41 j 

Lhatloek 

t arbonic acnl 

083 

0 025 

0 88 1 

Chattock 

Air 

I 12 

I 80 

I I 

Chattock 

Oxygen 

1 1 30 

1 85 

1 57 

Chattock 


It will be seen from this tabic that the greater mobility of the 
negative 10ns is very much more maikcd m the case o'^ the lighter 
and simpler gases than in that of the heavier and more complicated 
one», with the vapours of organic substances there seems but little 
difference between the mobilities of the positive and negative ions, 
indeed in ont or two cises the positive one seems slightly but very 
slightly the more mobile of the two In the case of the simple gas< s 
the difforonce is much greater when the gases are dry than when they 
are moist It has been show n bv direct experiment that the velocities 
are directly proportional to the electac forci 

Variation of Velocities with Pressure — -Until the pressure gets low 
the velocities of the 10ns, negative as well es positive, vary inversely 
as the pressure Lange vin (he cit ) was the first to show th it at veiy 
low pressures the velocity ot the nigative ions increases more 
rapidV the pressure is diminished than thus law indicates If the 
nature of the ion did not change with the pressure, the kmetic thcoiy 
of gases indiciU-> that the velocity would lary inversely as the 
pressure, so that Langevm s results indicate % change m the nature 
of the negative ion when the pressure is ditnmishcd below a certain 
value Langevm s results are given m the following table, where p 
represents the pressure measund m centimetres of mercury, V h 
and V- the velocities of the positive and negative ions in air under 
unit electrostatic forct , t e 300 volts per centimetre — 


Nigatne Ions 

Positive Ions 

A 

\ - 

p\ -/ 7 (> 

A 

\ + 

p\ 1 /70 

7 -i 

6560 

647 

7 5 

mo 

437 

20 0 

2204 

5S0 

20 0 

10 34 

430 

41 5 

994 

5 I‘> 

41 5 

782 

427 

76 0 

51 » 1 

510 

76 0 

480 

420 

142 0 ! 

270 

“iOo 

142 0 

225 

425 


Ihe men ase in tlK e ise of />V - indicates that the structuie of the 
negative ion gets simjiler as the pri ssiire is reduced Wallisch 111 
some experiments made at the Cavendish L.iboiatory found that the 
diminution m the v ilue of /iV - at low pressures is much more marked 
in some gis<s than in others, and in some gasts he failid to detect 
it but it must bi leniembt red that it is difficult to get measurements 
at jiressurcs of only a few milhmetres, as the amount of loni/ation 
Is so exceedingly small at such pressures th.it the quantities to bo 
observed are hardly laige tnoiigh to adnut of accurate mt osurenients 
by the methods avulable at higher pnssurcs 

Lffect of Temperatmo on the VeloiUy of the Ions — Phillips (Proc 
Roy Soi , 1906 78 p 167) investigated, using I^ngevin s method, 
the velocities of the f and - 10ns through air it itmosphcric 
pressure at temperatures ranging' from that of boiling liquid air to 
4ii"C and R^arc the vilocitus ol the t and - 10ns respectively 
when the force is a volt pt r centime tri 


Rj 

R 

1 emperature Abijolute 

2 00 

2 495 

411" 

1 05 

2 40 

399“ 


2 30 

383° 

I 81 

2 21 

373“ 

1 67 

2 125 

348“ 

I bo 

2 00 

333“ 

I 39 

I 785 

285’ 

0 945 

^ -^3 

209’ 

0 235 

0 235 

94“ 


We see that except in the case of tiie lowest temperature, that of 
liquid air, where there is a great drop in the velocity, the velocities 
of the 10ns are proportional to the absolute temperature On the 
hypothesis of an ion of constant size we should, from the kinetic 
theory of gases, expect the velocity to be proportional to the square 
root of the absohite temperature, if the charge on the ion did not 
affect the number of collisions between the ion and the molecules of 


the gas through which it is moving If the colhsiosis were brought 
about by the electrical attraction between the ions amLtheinolecules, 
the vel^ty would be proportional to the absolute temperature 
H A Wilson (Phil Trans 192, p 499), m his experiments on the 
conduction o£ flames and hot gases mto which salts had been put, 
found that the velocity of the positive 10ns in flames at a temperature 
of 2000" C containing the salts of the alkah me-tals was 62 cm. /sec 
under an electric force of one volt per centirnetre, while the velocity 
of the positive 10ns m a stream of hot air at looo® C containing the 
same salts was only 7 cm /see under the same force The great effect 
of temperature is also shown m some exptnmcnts of McClelland 
(Phil Mag [5], 46, p 20) on the vtlocilas of the 10ns in gases drawn 
from Bunsen 11 imes and ares he found that these depended upon 
the dist nice the gas h id tiavclled from tlie flame 1 hus, the velocity 
of th« 10ns at a distance of 5 5 cm from the Bunsen flame when the 
temperature was 230“ C was 23 cm /sec for a volt per centimetre , 
at a distance of 10 cm from the 11 ime when the temperature was 
160" C the velocity was 21 cm /see while at a distance of 14 5 
cm from the flame when the temperature was 105° C the velocity 
was only 04 cm /s^ If the tempeiatiire of the gas at this dist nice 
fro n the flame was raised by exteinal im in , the velocity of the 10ns 
increased 

We can dtiive some infoimation as to tlu constitution of the 
10ns by calculating the velocity with wlueh i molecule of the gas 
would move m the eleetne field if it carried the same ehaigc as the 
ion hroiu the theory ot the diffusion of gases, as devi loped by 
Maxwell, we know that if the pai tides of a gas A are sunounded 
by a gas B, then, if the paituil pressure of A is sm ill, the vtloeity m 
with winch Its paiticles will 1 love when acted upon by a foicc Xc 
is given by the equation 


where D represi nts the coefficient of intci -diffusion of A into B, 
and N, the numb* r of particles of A pi r cubic centimetre when the 
pressure due to A is pj Let us calculate by this equation the 
velocity with whieli a molecule of hydrogen would move through 
hydrogen if it carru d the charge carried by an ion, which wc sh ill 
prove shortly to lie equal to the charge earned by an atom ot hydrogen, 
m the ilectrolysis of solutions Since pi/Ni is indcpendint of the 
pressure, it is equal to II/N, where H is the atmospheric piessure and 
N the number of molecules m a cubic centum Ire of gas it atmo- 
spheric pressure Now NV^i 22 x loJ®, if e is nuasurid m clcctio- 
statiG units , 11= 10'’, and D m this ease is the coefficient of diffusion 
of hydrogen into itsi If, and is equal to i 7 Substitutmg these values 
wehnd 

u= I 97 X io'‘X 


If the potential gradient is i volt per centimetre, X= 1/300 Sub- 
stituting this value for X, we find m = 66 cm /sec , for the vdocity of 
a hjdiogeii molecule We have seen that tin velocity of the ion in 
hydrogen 13 only about 5 cm /sec , so that the ion moves more slo A^ly 
tl^n it would if it were a single molecule One way of explaining 
this IS to suppose that the ion is bigger than the molecule, and is 
in fact an aggregation of molecules, the cluirgcd ion acting as i 
nucleus around wlueh molecules collect like dust round a charped 
body This vu w is suppoitcd by the itfiet produced by moistun m 
diminishing the velocity ot the negative ion, for, as C T R Wilson 
(Phil Trans 193, p 289) has shown, moisluie tends to colli cL 
round the ions, and condenses more easily on the negative than on 
the positive ion In eotmexion with the velocities of ions m the 
gases drawn from flames, we find other mstanecs which suggist 
tliat condensation takes pkice round the 10ns An increase m the 
size of the system is 1101, however, the only way by which the velocity 
might fall below that caleulatixi for the hydiogen molecule, foi wc 
must remember that the hydrogen molecule, whose coefficient of 
diffusion IS I 7, 13 not charged, while the ion is The forces exerted 
by the ion on the other molecule of h> drogen are not the same as 
those winch would bo exerted by a molecule of hydrogen, and as the 
coefficient of cliilusion depends on the fore* s liotween the molecules, 
the coefficient of diffusion of a charged moloeule into hydrogen might 
be very different from that of an uncharged one 

WolUsch (loc ctl ) has shown that the effect of the charge on the 
ion n sufficient in many cases to explain the small velocity of the 10ns, 
even if there were no aggregation 

Mixture of Gases — Ihe ionization of a mixture of gases raises 
some very mieresting questions If wo ionize a mixture of two 
very different gases, say hydrogen and cai borne acid, and investigate 
the nature of the 10ns by measuring their velocities, the question 
arises, shall we find two kinds of positive and two kimls of negative 
10ns movmg with different velocities, as wo should do if some of the 
positive ions were positively charged hydrogen molecules, while 
others were positively charged molecules of carbonic acid , or shall 
we find only one velocity for the positive ions and one for the nega- 
tive? Many experiments have been made on the velocity of 10ns 
m mixtures of two gases, but as yet no evidence has been found of 
the existence of two different kinds of either positive or negative 
10ns in such mixtures, although some of the methods for detcrraming 
the velocities of the 10ns, especially I^ngevm’s, ought to give 
evidence of this effect, if it existed Iho experiments seem to show 
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that the positive (and the same is true for the negative) ions in a 
mixture of gases are all of the same kind This conclusion is one of 
considerable importance, as it would not be true if the ions consisted 
of single molecules of the gas from which they are produced 

Recombination — Several methods enable us to deduce the co- 
( fficu nt of rccombin ilion of the ions when we know their velocities 
Perhaps the simplest of these consists m determining the relation 
between the current passing between two parallel plates immeiscd 
in ionized gas and the potential difference between the plates tor 
let q be the amount of ionization, i e the number of ions produced 
per second per unit volume of the gas, A the area of one of the plates, 
and d the distance bi twten them , then if the ionization is constant 
through the \olumc, the number ot ions of one sign produced per 
second in the gas is q\d Now if i is the current per unit irca of 
the plate, e the chaise on an ion, tA/e ions of each sign arc dri\cn 
out of the gas by the cunent per second fn addition to this source 
of loss of ions there is the loss due to the recombination , if m is the 
number of positn e or negative ions per unit volume, then the 
niimher which recombine per second is an® per cubic centimetn , 
and if n is constant through the voiume of the gxs, as will approxi 
mately be tlie case if the current thiough the gis is only a small 
fraction of the saturation current, the number of ions which disappe ir 
per second through recombination is an^ Ad Hence, since when 
the gas IS in a steady state the number of ions produced must be 
equal to the number which disappear, we have 

qAd =tAfe + an^ Ad, 
q = tjed + 

If and Uj aic the velocities with which the positive and negative 
ions move, nu-^e ind im^e are respectively the quantities of positive 
ekctnc'ty passing m one direction through unit area of the gas per 
second, and of negative m the opposite direction, litnce 

t = + KM^e 

If X is the clcctrie force acting on the g is, A, and Ag vcleKitios 
of the positive and negative ions und r unit ioiee, iq-:=A,X 
m,=AoX, hence 

«=-//(A, + A,)Xr, 

and vve have 

_i at* 

^~cd*'‘(A, + A 

But qed is the saturition current per unit area of the plato , callmg 
this I, vve have 

_ _ dai^ 

* ~r(Ai + 

or 

\‘2 - 

‘ C{I-1)(A, )A) 

Ilcncc if vve dctcimine corresponding value'' of X and t we e in 
didiiK the value of a/( if we also know (Aj ( A ) Tlu value ol I 
i> casil) deteinuned, as it is the cuiient win n X is very large The 
pro eding rtsiilt only apphfs when t is small compand with I, 
as it is only m tins c ise tint the vilues of « and X ate uniform 
throughout the volume of the gas Another method which mswtrs 
the s inie puiposi is clue to I lugevin ( 4 nn Chim Pkvs , loo^, 78, 
p 28<)) It IS as follows Let A ind B be tvvopar illcl pi ines irniiurseel 
m a gas anel k t a si ih of the gas boundi d by the pi iiies a b paiallcl 
to A and B be 10111 z( d by an instantaneous flash of Rontgen rays 
If A uael B an at dificrint electric potmtials, then all the positive 
ions pioouccd liy the rivs will be attiactcd by the nLj.ativL pi ite 
and all the negative ions by the positive, if the tltcfrie field were 
exceedmi ly 1 irge' the v would reach these plates I cfore the y h ael tune 
to rccorabmc, so that e irh plate would rece ive ions if the flash of 
Ront'''cn rays pioehiced No positive and No negitive 10ns With 
weaker fielels the number ol 10ns received by the plates will be less 
as some of them will recombine before they can n leh the plates 
Wc can find the number of ions which re ich the plates in this case 
m the followin'’' way — In conseeiueiiee of the movement of the ions 
the slab of ionized gas will broaden out anel will consist of three 
portions, one m wlueh there aic nothmg but positive 10ns, — this is 
on the siele of *^he lugafue plate, — another on the side of the» positive 
plite m which there arc nothmg but negative ions and a portion 
between these in which there are both positive and negative ions 
it IS m this bycr that recomhmalion takes p! ice , and heie if n is the 
number of positive or negabvc 10ns at the tunc t after the flash of 
Rontge n rays, 

« = «o/(l+o»oi’) 

With the same notation as be fore, the breadth of either of the outer 
layers will m time dt mcreise by X(A^4-Ag)d/, and the number of 
10ns m it by X(A, + Ao)«<#/ , these ions will reach the plate, the outer 
layers will icceive fresh 10ns until the middle one disappears, which 
It will do after a time liyi[ky + k^, where / is the thickness of the 
slab ab of ionized gas , hence N, the number of ions reaching either 
plate, 13 given by the equation 
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If Q IS the ch irge received by the plate, 

where Qq= n^e is the charge received by the pi ite when the electric 
force is largeenongli to prevent recombination, and «-a/4xe(R, + Rg) 
We can from this result deduce the value of e and hence the v due 
of a when R, + Rj is known 

Distribution of Lleitnc 1 orce when a Cuirei t is f>assin^ through an 
Ionized Gas — Let tlie two plate-, be at right tngks to the axis of a 
then we may suppose that between the pi ites the electric intensity 
X IS everywhen parilhl to the axis of x Ihc vtlocities of both the 
positivf and negative loiis arc assumed to he ptoporlion il to X Let 
A,X, A^X lepresLiit these vilocitits rcspcctivtlv k I »i, be rtspcc 
lively lh< number of positive and ncgativi loiis jer unit vohim< at 
i point fixed by the co ordinate x let q Ik tlu number of positivi 
or nc, ativ< 10ns pioducf<l m unit tunc per unit volume at this 
point and let the number of 10ns which ncombme in unit volum* 
m unit time lie a«,«, tlicn if e is tlu ch irg' on the ion, the volume 
ddisity of the eleetrifivation is («] - ti.)i hence 
dX 

If I Is the current through unit area of the gas and if v 
anv diffusion except that caused by the electric field, 

«icAiX + MjjffAjX = I 

Ftom equations (i) and {2) we have 

I /I k.dX\ 


(0 

j neglect 

(2) 

(3) 


”^~ki+kXx 4xrfr/ 


(4) 


and from these equations we can, if we know thi elistnhution of 
electric intensity between the platt s, calculate the numht r of positiv ( 
and negativ < ions 

In i steidy st ib tlu nurnlur of nositiv and negative 1011s m 
unit volume at i given plan remains const int, hence neglecting 
the loss by diffusion, We have 

^(A,»q\) = ? (‘i) 

-f^(k,n,X)=q. au,,t (O 

If A, ind Ag are con tant, we h ive fiom (i), fs) md ((>) 

(7. 

an ef|u ition winch is ver\ useful, because it enables us, if wi know 
the f'lstnhution of X to find whethir at any point in the g is 
the ionization is grciter or less than tlie recombination of the ions 
We set til it q-aii^n_, which is the exciss of ionization ovei re 
comlunition is proportional to erX-’/i/i* I bus w hen the ionization 
exceeds th u combination it whenfir-rt«i«2 s positive, the c nrv i 
lot is eonvix to tlu ixis of r while wlun the lecnmbmation 
exceeds thi loniz ition the enrv i lor will be cone iv e to th,. ixis of i 
riius, for exunple, lig n rejirtsents the curve lor X* observed b\ 
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Graham (TI ted inn 64, p 49) m a tube through which a steady 
current is pissing lutcrpictm'g it by cqu ition (7), we infer that 
ionization wxs much in excess of recombination at A and B, slightly 
so along C, while along D the recombination exceeded the ionization 
Substituting in equation (7) the values ot iq, iq given m (^), (|), 
vve get 

This equation can be solved (sec Ihomson Ph I ^lag xlvn 
p 253), wilt n (7 is const uit and Aj = Aj From the solution it appears 
that x£ Xj be the value of v close to one of the plates, and X® the 
value midway between them, 


where ^ 8ircA , / c 
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Since « = 4xio“*®, a=2xio~*, and /tj for air at atmospheric 

C rest. lire =4 50, /9 is about 2 3 for air at atmospheric pressure and it 
ccomes much greater at lower pressures 

Thus Xj/Xq is always greater than unity, and the value of the 
latio increases from unity to infinity as increasis from zero to 
inhmty As /3 does not involve either q or I, the ratio of Xj to Xq 
IS independent of the strength of the cuirent and of the intensity 
of the ioni7 ition 

No general solution of equation (8) has been found when is 
not equ il to but we can get an approximation to the solution 
when q is constant The equations (i), (2), {3), (4) are satisfied 
by the values — 

Mi = nj=(5r/a)l 

A_l 

*1 + */ 

"1 


AaniXe = 


(^) r(Ai + 


Xi = \ 




Aj) 

These solutions cannot, however, hold right up to the surface of 
the plates, for across each unit of area, at a point P, AiI/(A, + Aj)tf 
positive 10ns pass m unit time, and these must all come ifrom the 
region between P and the positive plate If X is the distance of P 
from this plate, this region cannot furnish more than q\ positive 
10ns, and only this number if there arc no recombinations Hence 
the solution cannot hold when q\ is less than k^lKk^ + k^e, 01 where 
X IS less than k^llik^-^k^qc 

Similarly the solution cannot hold nearer to the negative plate 
than the distance k^l{ky + k^qe 

The force in these layers will be greater than that in the middle 
of the gas, and so the loss of 10ns by recombination will be smaller 
in comparison with tl e loss due to the n moval of the ions by the 
current If we issume that in these layers the loss of 10ns by 
recombination can be neglected, we can by the method of the 
next article find an expression for the value of the electric force at 
any point m the layer This, m conjunction with the value 

V =5^5^ 11.“ u~\ 8^’’ outside the la3ei, will tive the value 

^ \7/ *'"l + «2) 

of X at any point lx tween the plates It follows from this investiga- 
tion that if X^ and Xj ai e the v alui s of X at the positive and negative 
plates respectively, and Xj the value of X outside the layer, 

where « = a/4ir«(A, i-Aj) L<ingcvin found tli it tor air at i pressure 
of 152 mm e = ooi, at 37s mni e o of>, md at 7P0 mm * = 027 
Ihus at faitly low jinssurcs ife is large, and we have approximately 

Therefore \JX^=kJk2, 

or the force at the positive plate is to tint at the negative plate as 
the velocity of the positive ion is to tlia* of tiie negative ion Thus 
the forct at the negative jilate 
IS greater than that at the posi 
tive The falls of potential 
Vj, V_ at the two layers when 
i/e IS large can be shown to be 
given by the equations 

hence V,/V2 =AiVA 2» 
so that the potential falls at the 
electrodes are proportional to 
the sijuares of the velocities 
of the 10ns llu changes in 
pottiitiil across the layers is 
proportional to the square of 
the current, while the potential 
chinge between the liyers is 
proportional to the current, 
the total potential difference 
between the plates is the sum 
of these changes, hence the 
relation between V and * will 
be of the foim 

V=:A» + Bl’ 

Mie {Ann der Phys , 1904, 
^3. P 857) has by the method 
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electric force along the path of the current for various values of the 
current expressed as fractions of the saturation current It will 
be seen that until the current amounts to about onc-fifth of the 
maximum current, the type of solution is the one just indicated, t e 
the electric force is constant except in the neighbourhood of the elec- 
trodes when It increases rapidly 

Though we are unable to obtain a general solution of the equation 
(8), there are some very important special cases m which that 
equation can be solved without difficulty We shall consider two 
of these, the first being that when the current is saturated In this 
ease there is no loss of 10ns by recombination, so that usmg the same 
notation as before we have 

1(»AX)=?. 

-q 

Ihe solutions of which if q is constant are 
nJiyyL = qx 

itjkgX = I/e -qx= q{l - x), 

if / IS the distance between the plates, and ;ir=o at the positive 
electrode Since 

rfX/ifjr= 4 ir(n, - n^e, 

we get 

l dX? fin / 
or 

where C is a quantity to be determined by the condition that 
y'Xdx='V, where V is the given potential difference between the 
plates Wlicn the force is a minimum dXldv=o, hence at this point 
Ikr . ^ 

Hence the ritio of the distances of thus point from the positive and 
negative plates respectively is equal to the ratio of the velocities of 
the positive and negative 10ns 

The other case we shall consider is the very important one m 
which the velocity of the ni g itivc ion is exceedingly large compared 
with the positive this is the case m flames where, as Gold (Proc 
Roy Soc 97, p 43) has shown, the velocity of the negative ion is 
many thousand times the velocity of the positive it is also very 
probably the cas< la all gases when the pressure is low We may get 
the solution of this case either by putting Ai/Ajso in equation (8), 
or independently os follows — Using the same notation as before, 
we have 
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of successive ajipioximations obtained solutions of eqiiahon (8) (i ) 
wh( n the current is only a small fraction of the saturation current, 
(n ) when the current is nearly saturated 1 he results of his investi 
gallons are represented in fig 12, which represents the distribution of 


1 = «]A,X<! + MoA^Xtf 
rf^(«AX)=?-an,n2 

dX 

^ = 4ir(ni-ii4)tf 

In this case practically all the current is earned by the negative 

ions so that % — n^^e, and therefore q^an^ng 

Thus 

n^-tlk^Xe, n^-qk^Xe/at 

Thus 

dX _4Tre'k^X 4iri 
dv~ at ~jr,X’ 
or 

dX^_87re^2qX^_ Srt 
dx at ~ kg 

The solution of this equation is 

V2_® 

~q kie^^ 

Here x is measured from the positive electrode it is more convenient 
m this case, however, to measure it from the negative electrode 
If X be the distance from the negative electrode at which the electnc 
force is X, we have from equation (7) 

qk^e* 

To find the value of C* we see by equation (7) that 
d'X^ A I A, I 
dX A1 + A2 

hence 


rrfX* A,A„ 1 -la, fx 


The right hand side of this equation is the excess of ionization 
over recombination m the region extendmg from the cathode to x^ , 
it must therefore, when things are m a steady state, equal the excess 
of the number of negative 10ns which leave this region over those 
which enter it 1 he number which le ive is tje and the number winch 
enter is tJe, if is the current of negative 10ns coming from unit area 
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of the cathode, as hot metal cathodes emit large quantities of 
negative electricity ip may m some cases be considerable, thus th* 
right hand side of equation is (i - ip)/(f When is large dXydxssO, 
hence we have from equation 

_at(t - in) k^ + ki 
~ qkik/^ Aj ’ 

and since ki is small compared with A,, wo have 

Ys _ ( 1 Jt. L“ *o,-8»r<f®3a \ 

qk^e\ Aj * / 

F'rom the values which have been found for Aj and a, we know that 
StrekJa is a large quantity, hence the second term insuk the bracket 
will be very small wht n eqx is equal to or greater than t , thus this 
term will be very small outside a layer of gas next the cathode of 
such thickness that the number of 10ns produced on it would be 
siifhCRiit, if they were all utilized for the purpose, to carry the 
current , in the c ise of flames this layer is exceedingly thin unle s 
the current is very large The value of the electric force m the 

uniform part of the field is equal to while when ip= o 

the foice at the cithode itself bears to the uniform force the ratio of 
(A, + Aj)l to Ajl As Aj IS many thousand times A„ the force mcreases 
with great rapidity as we approach the cathode , this is a vci y 
characteristic feature of the passage of electricity through flames 
and hot gases Thus m an experiment made by H A W iKon with a 
flame r8 cm long, the drop of potential within x centimetre of tin 
cathode was about five times the drop in the other 17 cm of the tube 
The relation between the current and the potential difference when 
th( velocity of the negative ion is much greater than the positive is 

VI ry easily obtained Since the force is uniform and equal to 
until wo get close to the cathode the fall of potential m this part 
of the discharge will be very approximately equal to 

whore I is the distance lietwef n the electrodes Close to the c SJ., 
the electric force when i, is not nearly equal to t is approximately 
given by tne equation 

■V } f 

e{k\k,)i\qj 

and the f dl of potential at the cathode is equal approximately to 
Xdx that IS to 

t 

The potential diflertiico between the plates is (he sum of the fall of 
potential in thi uniform p.irt of the discharge plus the fall at the 
cathode, hence 

^ VIMj) ) 

Ihc fall of potential at the eithode is proportional to the square of 
tho cu’-rent, while the fall m the rest of the circuit is directly pro- 1 
portional to the current In the case of flames 01 hot gases, the fall 
of potential at the cathode is much greater than that m the rest of the 
circuit, so that in such cases the current through the gas vanes nearlv 
as the squaio root of the potential difference The equation wc have 
1 list obtained is of the form 

V = Ai + Bi 3 


and If A Wilson has shown that a relation of this form represents 
the results of his experiments on the conduction of electncity through 

flames 

The expression for the fall of potential at the cathode is inversely 
proportional to g'*^, q being the number of 10ns produced per cubic 
centimetre per second close to the cathode , thus any mcrease in 
the loni/ation at the cathode will diminish the potential fall at the 
cathode, and as practically the whole potential difference between 
the electrodes occurs at the cathode, a diminution in the potential 
fall there will be much more imjiortant than a diminution in the 
clcctnc force m the uniform part of the discharge, when the force is 
comparatively msignificant This consideration explains a very 
stnking phenomenon discovered many years ago by Ilittorf, who 
found th it if he put a wire carrying a bead of a volatile salt into the 
flame, it produced little effect upon the current, unless it were placed 
close to the cathode where it gave nse to an enormous increase m 
tho current, some times increasing the current more than a hundred- 
fold The introduction of the salt mcreases very largely the number 
of 10ns produced, so that q is much greater for a salted fl ime than 
for a plain one Thus Hittorf’s result coincides with the conclusions 
we have drawn from the theory of this class of conduction 

The fall of potential at the cathode is proportional to »-io, 
where Iq is the stream of negative clcctncity which comes from the 
cathode itself, thus as mcreases the fall of potential at the cathode 
diminishes and the current sent by a given potmtial difference 
through the gas increases Now all metals give out negative particles 
when heated, at a rate w hich increases very rapidly with the tempera- 
ture, but at the same temperature some metals give out more than 
others If the cathode is made of a metal which emits large quantities 
of negative particles, (i-io) will for a given value of t be smaller 


than if the metal only emittid a small number of particles , thus the 
cathode fall will be smaller for the metal with the greater emissitiv iti , 
and the relation between the potential difference and the current 
will be different m the two cases These considerations are confirmed 
by experience, for it lias been founel that the current between 
electrodes immersed m a flame depends to a great cxti nt upon the 
metal of which the electrodes are made Thus Pettmclh {Acc dci 
Ltncet [•>], V p 118) found that, cet'-ns panhus, the current between 
two carbon electrodes was about 500 times that between two non 
ones If one ilectiode was carbon ana the other iron, the current 
when the carbon was cathode and the non anode was more than 
100 times the current when the electrodes were reversed The 
emission of negative particles by some metallic ovidis, notably 
those of calcium and barium, has been shown by Wehmlt ( inn det 
Phvs II, p 42<5) to be far greater tlian that of anv known metal, 
and the inciease of current pioduced by coating the cathodes with 
these oxides IS excctdmgly large, m some cases mveste iti d 
Tufts and Stark {Ph\sik Zcjts , if,oS, 5, p 248) the curient was 
increased m my thousind tunes by coiting the cathode with lime 
No appreciable effect is produced by putting hire on the anode 
Conduction when all the Ions are of one Sten —There are manv 
important cases m which the 10ns producing the current come from 
one electioile or from a thm lajir of gas close to the ileetrode, no 
ionization occurring m the bodv of the gas or at the other electrode 
Among Such cases may be mtntioncd those where one of the elec- 
trodes IS raised to incandescence w hile the other is cold, or when the 
negative electrode is exposed to ultra vio'et li^ht In such cisis if 
the electrode at which the ionization ocf urs is the positive ckclrodf , 
all the ions will Ic positively char^jOd, while f it is the negatm 
electrode the 10ns will all be charged negatively The tliiory of 
this case IS exceedingly simple Suppose the electrodes in parallel 
planes at right angles to th^ axis of x let X be tlic clcctnc force 
at a distance x from the eketrcwle where the ionization occurs, a 
the number of ions (all of which are of one sign) at this place per 
cubic centimctic, A the velocitv of the ion under unit clcctnc force, 
e the charge on an ion, and i the current pir unit aiea of the elec- 
trode I hen we have =4ir«z, and if u is the velocity of the ion 

neu = t But « = AX, hence we have^^^j^=:» and since the light 
4T dx 

hind side of this equation does not depend upon x \^c gr ( AX’/s*- 
= tr + C, where C is a constant to bi determined If / is the distann 
between the plates and V the potentnl difference between them, 

V = ^ J f C)“^^ - C’ 

We shall show that when the current is far below the saturation 
value, C is very small coinparcel with if, so thit the preceding 
equation be come s 

I \^=8rPi/k (I) 

To show that for small currents C is small compared with tl consider 
the case when the ionization is confined to a thin layer, thickness d 
close to the electrode, m that layer let Wg be the value of n, then 
we have q-^an^+tfed If Xj be the value of X when x = o, 
AXgMoC=i, and 

AX 2 ti n 

_ i a T , . 

8ir ~ n^^he 8ir~ Sirke"^ q-rtfed ‘ 

Since a/8irAtf is, as wc have seen, less thm uiiitv,C will be small 
compared with */, if i/(e7 + i/f/) is small commrid with I If Iq is 
( he saturation current, q=\Jed, so that the former expression 
= »(f/(l0 + i’), if t IS small compared with ly this expression is sm ill 
compared withef, and therefore a fortiori comp ired with /, so that we 
arc justified in this case in using et|uation (i) 

From equation (2) we see that the current mcreases as th« square 
of the potential difference Here an mcrease in the potentnl 
difference proeluces a much gre iter percentage increase than m 
conduction through metals, where the current is proportional to the 
potential difference \Mien the ionization is distributed through 
the gas, we have seen th it the current is approximately proportion il 
to the square root of the potential, and so increases more sJowlv 
with the potential difference th in currents through metals T rom 
equation (i) the current is inversely proportional to the cube of tlie 
distance between the electrodes, so that it falls off with grt it rapidity 
as this distance is increased We may note that for a given 
potential difference the expression for the cum nt does not mv oh e <7, 
the rate of prexluction of the 10ns at the clcctiode, m other words, 
if we vary the ionization the current will not begin to be affected 
by the strength of the ionization until this falls so low that the current 
is a consideiable fraction of the saturation current For the same 
potential difference the current is proportional to A, the vtlex-ity 
under unit electric force of tho ion which carries the current As the 
vcleKity of the negative ion is greater than that of the positive, 
the current when the ionization is confined to the neighbourhood of 
one of the electroelcs will lie greater when that eketrode is made 
cathode than when it is anoelc Thus the curient will appear to 
pass more easily m one direction than m the opposite 

Since the ions which carry the current have to travel all the wav 
from one electrode to the other, any' obsticle which is impervious 
to these 10ns will, if placed between the clectroeles, stop the current 

VI 28 rt 
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to the electrode where there is no ionization A plate of metal will 
be as effectnal as one made of a non-conductor, and thns we get the 
remarkaWe result that by mterposing a plate of an excellent con 
doctor like copper or sflver between the electrode, we can entirely 
stop- the current Tlus experiment can easily be tried by asmg a 
hot plate as the eieclrode at which the ionization takes place then 
if the otiier electrode is cold the current which passes when the hot 
plate IS cathode can lie entirely stojiped by mterposing a cold metal 
plate between the electrodes 

Methods of cotmHng ike Nuntber of Ions — ^The detection of the 
ions and the estimation of therr number m a given volume is 
much facilitated by the property they possess of promoting the 
condensation of water-drops m dust-free air supersaturated with 
water vapwur If such air contains no ions, then it requires about 
an eightfofd supersaturation before any water-drops are formed , 
if, however, ions are present C T R Wilson {Phil Trans 
189, pi. 265) has shown that a sixfold supersaturation is sufficient 
to cause tlw water vapour to comlensc round the ions and to fall 
down as ramdrops The absence of the drops when no 10ns 
are present is due to the curvature of the drop combined with the 
sur^e tension causing, as Lord Kelvin showed, the evaporation 
from a small drop to be exceeding rapid, so that even if a drop of 
water were formed the evaporation would be so great m its early 
stages that it would rapidly evaporate and disappear It has 
been shown, however ( J J 1 lionason, AppUcatn&n of Dynamics 
to Physics and Chemstry^ p 164 , Conduction of Electricity 
throng Gases, znd ed p 179), that if a drop of water is charged 
with, electricity the effect of the charge is to diminish the evapora- 
tion , if the (irop is below a certain size the effect the charge has 
m promoting condensation more than counterbalances the effect 
of the surface tension m promoting evaporation Thus the electric 
charge protects the drop m the most critical penod of its growth 
1 he effect is easily shown experimentally by taking a bulb con- 
nected with a piston arranged so as to move with great rapidity 
When the piston moves so as to increase the volume of the air 
contained in the bulb the air is cooled by expansion, and if it was 
satuiatcd with water vapour before it is supersaturated after the 
expansion By altering the throw of the piston the amount of 
supersaturation can be adjusted withm very wide limits Let 
It be idjustcd so that the expansion produces about a sixfold 
supersaturation , then if the gas is not exposed to any ionizing 
agents very few drops (and these probably due to the small 
amount of ionization which we have seen is alwavs present in 
gases) are formed If, however, the bulb is expo>ed to strong 
Rontgen rays ixpansion produces a dtnse cloud which gradually 
falls down and disappears If the gas in the bulb at the time of 
its exposure to the Rontgen rays is subject to a strong clcctnc 
field hardly any cloud ts formed when the gas is suddenly 
expanded The electric field removes the charged ions from the 
gas as soon as they are formed so that tlie number of ions present 
is greatly reduc^ Ihis experiment furnishes a very direct 
pi oof that the drops of water which form the cloud arc only 
formed round the 10ns 

This method gives us an exceedingly delicate test for the 
presence of 10ns, for there is no liifficulty m detecting ten or so 
ramdrops per cubic centimetre , we are thus able to detect the 
presence of this number of ions This result illustrates the enor- 
mous difference between the delicacy t>f the niethods of detecting 
ions and those for detecting uncharged molecules , we have seen 
that we can easily detect ten 10ns per cubic centimetre, but there 
IS no known method, spectroscopic or chemical, which would 
enable us to detect a billion ( lo^-) times this number of uncharged 
molecules The formation of the water-drops round the charged 
10ns gives us a means of counting the number of 10ns present 
m a cubic centimetre of gas , we cool the gas by sudden expansion 
until the supersaturation produced by the cooling is sufficient 
to cai2se a cload to be formed round the ions, and the problem 
of finding the number of ions per cubic centimetre of gas is thus 
reduced to that of finding the number of drops per cubic centi- 
metre m the cloud Unless the drops are very few and far between 
we cannot do tins by direct counting ; we can, however, arrive 
at the result m the following way From the amount of expan- 
sion of the gas we can calculate the lowering produced m its 
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temperature and hence the total quantity of water preapitated 
The water is precipitated as drops, and if all the drops are the 
same size the number per cubic centimetre will be equal to the 
volume of water deposited per cubic centimetre, divided by the 
volume of one of the drops Hence we can calculate the number 
of drops if we know their size, and this can be determined by 
measuring the velocity with which they fall under gravity through 
the air 

f he theory of the fall of a heavy drop of water through a viscous 
fluid shows that v=lga^/fi, wlicre a is the radius of tlie drop, g the 
acceleration due to gravity, and the coefficient of viscosity ol the 
gas through which tlie drop falls Hence rf we know v we can deduce 
the value of « and hence the volume d each diop and the number 
of drops 

Charge on Ian — By this method we can determine the number of 
ions per Uinit volume of aa ionized gas Know mg tins number we 
can proceed to determine the charge on an ion To do this kt us 
apply an eketne force so as to send a current of electricity through 
the gas, takmg care that the current is only a small fraction of the 
saturating current Then if u is the sum of the velocities of the 
positive and negative 10ns produced m the electric field applied to 
the gas, the current through unit area of the gas is neu, wliere n is 
the number of positive or negative 10ns per cubic centimetre, and e 
the charge on an ion Wo can easily measure the current through 
the gas and tlius determine neu , we can determme n by the method 
just described, and u„ the \cIocity of the ions under the given 
electric field, is known from the experiments of Zeleny and others 
flius since the product fteu, and two of the factors n, it aie known, 
we can cletcrmiuc the other factor e, the charge on the ion Ihis 
method was us(d by J J Thomson, and details of the method 
will be found m Phxl Mag [5], 4ft, p ^528 , [5], 48, p 547 , [6], 5, 
p 346). The result of these measurements shows that the charge 
on the ion is the same whether the lonizvtion is by Rontgen rays or 
by the influence of ultra violet light on a metal plate It is the 
same wliether the gas ionized is hydrogen, air or carbonic acid, 
and tnus is presumably independent of the nature of the gas The 
value of e formed by tins method was 3 4 x 10-*® ckctrostatic units 

H A Wilson {Phtl Mag [6], 5, p 429) used mother method 
Drops of water, ais we have seen, condense more easily on negative 
than on positive 10ns It is possible, tliLrcforc , to adjust the ex- 
pinsion so that a cloud is foimed on the negative but not on tlie 
positive 10ns Wilson arr inged the experiments so th it such a cloud 
was foimed between two horizontal plates winch could be maintained 
at different potentials The charged drops bt tween the plates were 
acted upon by a uniform vertical force which affected their rate of 
fall I>et X he the vertical electric force, e the chirgt on tlic drop, 
v^ the rate of fall of the drop when this force lets, and d the r itc of 
f ill due to gravity alone Tlien since tlie rate ot fall is proportionate 
to the force on tlu drop, if <i is the radius of tlie drop, and p its 
density, then v i 

^irpga^ V 

or Xtf = |irpga»(irj - 

But = 

sotluit S-.A’ 

^ \ SP V 

Thus if X, t, me known e can be determined V/ilson by thes 
method founel that e was 3 i x electrostatic units A Uw of 

Uic 10ns carried charges 2c or p; 

Townsend has used tlie following method to compare the chaigc 
earned by a gaseous lou with that earned by an atom of hydrogen 
iQ the electrolysis- of solution We have 

u/D = N*/n, 

-whero D is the coefficient of diffusion of the ions tlirough the gas, 
u tlie velocity of iho ion m the same gas when acted on by unit 
electric force, N the number of molecules m a cubic centimetre of 
the gas when, the jieessure is II dynes per sijuarc centimetre, and e tlu. 
charge in electrostatic umts Ihis relation is obtamed on the 
hypothesis that N 10ns m a cubic centunetro produce the same 
jiressure as N nnehargoi molecules 

We know tlie value of D from Townsend s experiments aind the. 
values of « from those of Zclcny Wc get the followmg values for 
Nexio-*® — 



Moist Gas 

Dry Gas 

C is 

Positive 

Ions. 

N t gative 
Ions. 

Positive 

Ions 

Negative 

Ions 

Air 

I 28 

I 29 

I 46 

I 31 

Oxygen 

1 M 

1 27 

1 63 

I 36 

Carbonic acid 

I OI 

87 

09 

93 

Hydrogen . 

1 24 

1 18 

I 6J 

I 25 

Mean 

I 22 

I 15 

I 43 

l 21 
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Since r 22 cubic centimetres of hydrogen at the temperature xs® ( 
and pressure 760 mm of mercury are liberated by the passage 
through acidulated water of one electromagnetic unit of clcetiiritv 
or 3 X lo'® electrostatic units, and since in one cubic centimetre of 
the gas there are 2 46 N itoms of hydrogen, ye have, if E is the 
charge in electrostatic units, on the atom of hydrogen in the electro 
lysis of solutions 


or 


2 46NE = 3 X xoi®, 
NE=i 22x10'® 


The mean of the values of Ne m the preceding table is i 24 x io'« 
Hence ye mav conclude that the charge of electricity earned by a 
gaseous ion is equal fo the charge carried by the hytfrogen atom m 
the electrolysis of solutions The values of Ne for the different gases 
differ more than we should have expected from the probable accuracy 
of the determination of D and the velocity of the 10ns rownsend 
{Proc Rov Soc 80, p 207) has shown that when the ionization is 
produced by Ront^en rays some of the positive 10ns carry a double 
charge and that this accounts for the values of Ne being greater for 
the positive than for the ne ative ions bmee we know the value 
of <f, viz 3 5 X io~'®, and, also Ke := i 24 x 10'®, we find N the number 
of mol cules in a cubic centimoire of gas at standaid temperature and 
piLssure to be ttpial to 3 5 x lo'® This method of oI>taimng N is 
the only one which does not involve any assumption as to the shape 
of the molecuks and the forces acting between tiiem 

Anotlicr method of dctci mining the cliarge earned by an ion has 
been cinployixi bv Rutherfoid (Proc Roy So( 81, pp 141, 162), 
in which the jiosftivcly dtetrificd particles em tied by radium are 
made usi of The method consists of (i) Counting the number of 
a particles emitted by a giitn qu intity of radium m a known tunc 
(2) Measuring the elcctnc cJiargc emitted by this quintity in the 
same time To count the numbei of the a particles the radium 
w IS so arranged th it it shot into in ionization chamber i small 
number of a particles pi r minute , the interval Izetwecn the emission 
of individual jiarticles was sevcfal seconds When an a particle 
passed into the ir ssel it ionized the gas inside and so greatly mcreased 
its conductivity , thus, if the gas ycic kept imposed to an cicctne 
field, the current through thi gas yould suddenly increase whin an 
a pvrticJi passed into the msscI Although each a part'clc produces 
aliout thirty thousand 10ns, this is hardly large enough to produce 
the conductivity appri'ciahlc without the use of very delicate 
apuaratus to mere vse the conihietivity Rutherford took advantage 
of the f let that 10ns, esp* eially negative ones, whin exposed to a 
strong ( Icctnc hi Id, produce other 10ns by collision ag’unst the 
moleeults of the gis through which thiv are moving By suitably 
choosing the electric held and the piessure m the ionization chamber, 
the 30,000 ions picxlueed by laeli a particle can be multiplied to 
such au extent that di appreciibk cuiunt pissis thio\ rh the 
ionization chamber on tlu airival of i leh a particle \n ckctromi ter 
placed m s« ms with this vi ssi 1 will show bv its deflection when an a 
jiartick cnteis the ehamb< r and liv eoi nting thi numbet of deflec 
liOns }x.i minute we can (kttrmini tlu numlicr of a paiticles given 
out by tlie laeiium in th it tune Anotlu 1 niithod of counting this 
mim'icr is to ht the pirtielis kll on a phosphorescent crcen, mil 
(oiint the number of scintillations on the screen m a certain time 
Riithertord has shown that these two methods give coneunlant 
icsults 

Ihe charge of positive ekctiicitv given out by tlie radium was 
measured bv catching the a jiartielcs m i F iraday cylinder placi d 
in a verv highly exhaustid vissel, and measuring the charge per 
minute received liv this cylinder In this wav Rutherford showed 
thit tlu eherge on the a particle was <) 4 < io~'® electrostatic units 
Now c/nt for the a partiek = 5X lo®, md there is evidence that the 
a partiek is a (harmed atom of lulium sinet the atomic weight of 
helium IS 4 and rjm for livdrogen is 10*, it follows that the chargi 
on file lulium atom is twice that on the hydsogen, so that the charge 
on tlu hvchogeii atom is 4 7 x 10-'® ckc trust tic units 


( all nlahon of the Ma<is of the Ions at T i?<t' Pressures — -Although 
at ordinary pressures the ion seems to have a very complex 
structure and to he the aggregate of many molecules, \ et we have 
evidence that at \ei\ low prtssurts the structure of the ion and 
espetiallv of the negative one, becomes very much simpler 
I his evidence is afforded bv determination of the mass of the 
atom Wt can measure the ratio of the mass of an ion to the 
charge on the ion b> observing the deflections produced by mvig- 
nctic and electric forces on a moving ion If an ion tairymg a 
charge e is moving with a velocity r', at a point where the magm tie 
force IS H, a mechanical force acts on the ion, whose ducrtion 
IS at right angles both to the direction of motion of the ion and 
to the magnttie force, and whose magnitude is cpH sin <?, where 
0 is the angle between v and H Suppose then that we have an 
ion moving through a gas whose pressure is so low that the free 
path of the ion is long compared with the distance through which 
it moves whilst we are experimenting upon it in this case the 


motion of the ion will be free, and will not be affected by the 
presence of the gas 

Since the force is always at right angles to the duccLion ol motion 
of the ion, tlie speed of tlve ion will not bt altered by the action 
of thLs force uiil if the ion is projected with a velocity r m i direction 
at right ingles to the magnetic force, and if tlie magnitic force is 
constant m magnitude anil direction, the ion will descrilx. a curve in 
a plane at right ingles to the magnetic force U p is the ladais of 
curvature of this curve, ♦» the moss of the ion, miPfp must equal 
the normal force acting on the ion, t ^ it must be equal to Her, or 
p^mvIHe Thus the radius of cuivature is constant the path is 
therefore a circle, and if wc can measure the radius of this circle we 
know the value of tnvflie In the case of tlic rapidly moving negative 
10ns projected from the cathode m a highly exhausted tube, which 
are known as cathode rays, the path ol the ions can be reailily elcter 
mined since they make many substances luminous when they 
impinge against them Thus by puttmg a screen of such a substance 
in the path of the rays the shape of the jiath will be deteu-mincd 
I ct us now suppose that the ion is acted upon bv a vertical electric 
force X and is free from magnetic force, if it be projected with a 
honzontal velocity v, the vertical deflection v after a time / is ^ x efi/m, 
or if / is the lionzontal distance travelled over l>\ the ion m this time 
we hav e since / = it, 


Thus if we measure y and / we cm deduce r/mr® From the effect 
of the magnetic force wc know Cjinv Lomuimng the so re'sults wi 
can hnel both efm and v 

Tlie method by which the, determination is earned out m practice 
K illustrated m fig ij Tlie cathode ravs start from the electrodi 
C m a highly exhausted tube pass through two small holes in the 
plugs A and B, the holes being m the same honzontal hue Thus a 
pencil of ravs < merging from B is honzontal and produeis a bnght 
spot at the /ar end of the a 

tube In the course of J\\ Jji 

their journey to the end 
of the tube they pai,.s 

between the honzontal 1 I 

plates E and D, by con ^ 

nocting these plati s with Fi'* 1 3 

an ekclric l>attcrv a v cr- 
tical electric field is produced between E and 1) anel the phosphores 
cent spot I.S eleflectcxl Bv nicasuimg this deflection we detirminc 
The tube is now pi iced m 1 uniform magnetic fiUd, the lines 
of magnetic force bem" horizontal and at nght angles to the plane 
of the pajx r The magnetic force makes the rays ik senbe a circle m 
the plane of the paper, and by measuring the vertical deflection ol 
Ihe phosphorescent patch at the » ml oi the tube vvt can determine 
tlu ridius of thi-s circle, and hence the v due of efnii, hrom the two 
observations the vilue of r/m and t can. be calculated 

Another method of finding c/m for the negative ion which is 
applicable m many cases to which the preceding one is not suitable 
Is as follows Let us suppose that the ion starts from test and moves 
m a field where the electnc and m ignelic forceps ire both uniform, 
tin electric force X being parallel to thi axis of 1 and the magnetic 
force Z parallel to the axis of z then if r v are the co ordinates of 
the ion at the time t, the equations of motion of the ion are — 



in 




dx 

dt 


The solution of tuesi equations, it 1 i dx/dt, dxjdt all vanish 
when <=o, is 



These equations show, thit the patli of the ion is a cveloid the 
generating circk of which has a diameter equal to 2Xw/cH*, and 
rolls on the line v— o 

Suppose now that wc hive a number of 10ns starting from the 
plane and moving towards the plane z=s« Iht inu ticks 

stalling from a=o ikscnlx cvrloids, uul tlie greatest <listanee they 
cm get from the plane is ceiinl to the diameter of thi generating 
circle of the cycloid, t c to zXm/cIP (Alter reaching this ihstanci 
they liegin to approach the plane ) Hence if <1 is less than the 
diameter of the generating eirek, all the p.irticlc* stirtmg irom 
A=:o will reach the plane i = a, it this is iinlunited m ixtint , while 
if a IS greater tli m the diameter of the generating cirek noni of 
the particles which start from a =0 will reach the plane 1 Thus 
if if=o is a piano illuminated by ultra violet light, and consequenth 
the seat of a supply of negative 10ns, and 4 = 11 a plane conne-eted 
with an electrometer, then li a definite electric intensity is established 
between the planes, te if X be fixed, so that tlie rate of emission of 
negative ions from the illuminated plate is given and if a is less thsn 
zXM/cir*, all the Kms which start from x=o will reach x~a That 
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IS, the rate at which this plane receives an electric charge will be the 
same whether there is a m nine tic field lietwetn the plate or not, 
but if a IS greater than aXw/rH®, then no particle which starts from 
the plate x=o will reach the plate x=a, and this plate will receive 
no charge Thus the supply of electricity to the plate has been en- 
tirclv stopped by the magnetic field Thus, on this theorj , if the 
distance between the plates is less than a ci rtain valiii, the magnetic 
force should produce no effect on the rate at which the electrometer 
plate reecivcs a charge, while if the distance is greater than this value 
the magnetic force would completely stop the supply of electricity 
to the plate fhe actual phniomcna are not so abrupt as this theory 
indicates Wc find that when th< plates are very neir together the 
magnetic force products a very slight effect, and this an increase in 
the rate of charging of tlu pi ifi On inci easing the distance wc come 
to 1 stage where the magmtic foice prorluccs a grt at diminution m 
the rite of chaiging It docs not, however, stop it abruptly, Ihcie 
being i considerable range of distance, in which the magnetic foicc 
diminishes but docs not destroy the curnnt \t still greater di 
tanccs the cum nt to the plate undtr the magiv lie force is quite 
in ippreciable compaied with that when there is no magnetic force 
Wc should get this gradual instead of abuipt decay of the cumnt 
if some of the pat tides, instead of all starting fiom rest, starletl 
with a finitt veloiity in th it case the first particles stopped vvouUl 
b( those which st irtf d from icst This would be when a — z'KmjeH^ 
Thus if wc measure the v due of a whin the m ignetic foice first 
b gins to affect the leak to tlu clectiometi r wa determine iXwi/eH^, 
nul as we can ea il\ measure \ and 1 1 , weean deduce the value of tr/e 

By these methods Thomson determined the v ihie of ejm for 
the ncgttive tons produced when ultra-violet light falls on a 
metal plate, as well as for the negative 10ns produced by an 
inrandeseent carbon filament in an atmosphere of hydrogen 
P/a/ il/ag f 5], 48, p 547) as well as for the cathode rays It was 
ound that the value ot elm for the negative ions was the same 
in all these cases, and that it was a constant quantity independent 
of the nature of the gas from which the 10ns are produced and the 
means used to produce them It was found, too, that this value 
was more than a thousand times the value of c/M, where e is the 
charge earned by an atom of hydrogen in the electrolysis of 
solutions, and M the mass of an atom of hydrogen We have 
seen that this charge is the same as that carried by the negative 
ion in gases , thus since ejm is more than a thousand times e/M, 
It follows that M must be more than a thousand times m Thus 
the mass of the negative lon is exceedingly small compared with 
the mass of the atom of hydrogen, the smallest mass recognized m 
chemistry The production of negative 10ns thus involves the 
splitting up of the atom, as from a collection of atoms something 
IS detached whose mass is less than that of a single atom It is 
important to notice in connexion w ith this subject that an entirely 
different line of argument, based on the Zeeman effect (see Mag- 
neto-Optics), leads to the recognition of negatively eketnfied 
particles for which efm is of the same order as that deduced from 
the consideration of purely electrical phenomena These small 
negatively electrified particles are called corpuscles The latest 
determinations of eJm for corpuscles available are the followmg — 
Obsi rv tr ejm 

Classen (Bcr deut ph\s Ges b, p 700) i 7728x10’ 

Buchcrer der Ph-^s , 28, 51^) i /bixio” 

It follows from electrical theory that when the corpuscles 
are moving with a velocity comparable with that of light their 
masses increase rapidly with their velocity This effet t has been 
detected by Kauffmann (Gott l\ach , Nov 8, igoi), who used thi 
corpuscles shot out from radium, some of which move with 
velocities only a few per cent less than that of light Other 
experiments on this point have been made by Bucherer der 
P/iys 28, p 513) 

Conductivity Produced by Ultra-Violet Light — So much use has 
been made m recent times of ultra-violet light for producing 
10ns that It IS desirable to give some account of the electrical 
effects produced by light The discovery by Hertz {Wted Ann 
31, p 983) in 1887, that the incidence of ultra-violet light on a 
spirk gap facilitates the passage of a spark, led to a senes of 
investigations by Hallwachs, Hoor, Right and Stoletow, on the 
effect of ultra-violet light on electrified bodies These researches 
have shown that a freshly cleaned metal surface, charged with 
negative electricity, rapidly loses its charge, however small, when 
exposed to ultra-violet light, and that if the surface is insulated 
and without charge initially, it acquires a positive charge under 


the influence of the light 1 he magnitude of this positive charge 
may be ver> much increased by directing a blast of air on the plate 
This, as Zeleny {Phil Mag [5], 45, p 272) showed, has the effect 
of blowing from the neighbourhood of the plate negatively 
electrified gas, which has similar properties to the charged gas 
obtained b> the separation of 10ns from a gas exposed to Rontgen 
lays or uranium radiation If the metal plate is positivcl) 
electrified, there is no loss of electrification caused by ultra-violet 
light This his been questioned, but a very careful examination 
of the question b) Elster and Geitel {Wted Ann 57, p 24) has 
shown that the apparent exceptions are due to the accidental 
exposure to reflected ultra-violet light of metal surfaces in the 
neighbourhood of the plate negatively electrified by induction, 
so that the apparent loss of charge is due to negative electricity 
coming up to the plate, and not to positiv e electricity going away 
from it The ultra-violet light mav be obtained from an arc- 
lamp, the effectiv encss of which is increased if one of the terminals 
IS made of /me or aluminium, the light from these substances 
being very rich in ultra-violet rays , it may also be got very 
conveniently by sparking with an induction coil between zinc 
or cadmium terminals Sunlight is not rich in ultra-violet light, 
and docs not produce anything like so great an effect as the arc 
light leister and Gcitcl, who hav e in vestigated with great success 
the effects of light on electrified bodies, have shown that the more 
electro-positive metals lose negative charges when exposed to 
ordmar) light, and do not need the presence of the ultra-violet 
rays Thus they found tint amalgams of sodium or potassium 
enclosed m a glass vessel lose a nt gativ e charge when exposed to 
daylight, though the glass stops the small amount of ultra-violet 
light left m sunlight after its passage through the atmosphere 
If sodium or potassium be empIo> ed, or, what is more convenient, 
the mercurv-hke liquid obtained bv mixing sodium and potassium 
in the proportion of their combining weights, thev found tint 
negative electricity was discharged by an ordinary petroleum 
lamp If the still more clcctro-positive metil rubidium is used, 
the discharge can be prodiued by the light from a glass lod just 
heated to redness , but there is no discharge till the glass is lumi- 
nous Elster and Geitel arrange the metals in the following order 
for the facility with which negative electrification is discharged 
by light rubidium, potassium, alloy of sodium and potassium, 
sodium, lithium, magnesium, thallium, zinc With copper, 
platinum, lead, iron, cadmium, carbon and mere ury the effee ts 
with ordinary light are too small to be appreciable The order 
IS the same as that m Volta s e’cctro-chemical senes With 
ultra-violet light the different metal, show much smaller differ- 
ences m their power of discharging negative elec tricity than they 
do with ordinary light Elster and Geitel found that the ratio of 
the photo-eicctnc effects of two metals exposed to approximately 
monochromatic light depended upon the wave-length of the light, 
different metals showing a maximum sensitiveness m different 
parts of the spectrum This is shown by the followmg table for 
the alkaline metals The numbers m the table are the rates of 
emission of negative electricity under similar circumstances I he 
rate of emission under the light from a petroleum lamp was 
taken as unity — 



Blue 

\ ellow 

OrariKi 

Rid 

Rl> 

10 

04 

33 

03*1 

Na 

37 

36 

14 

00(1 

K 

57 

07 

04 

002 


I he tabic shows that the absorption of light by the metal has 
great influence on the photo-electric effect for while potassium 
IS more sensitive in blue light than sodium, the strong absorption 
of yellow light hy-^ sodium makes it more than five times more 
sensitive to this light than potassium Stoletow, at an early 
pienod, called attention to the connexion between strong absorp- 
tion and photo-electric effects He showed that water, which 
does not absorb to any great extent cither the ultra-violet or 
visible rays, does not show any photo-electric effect, while 
strongly coloured solutions, and especially solutions of fluorescent 
substances such as methyl green or methyl violet, do so to a very 
considerable extent , indeed, a solution of methyl green is more 
sensitive than zinc Hallwachs {Wied Ann 37, p 666) proved 
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that m liquids showing photo-electric effects there is always strong 
absorption , we may, however, have absorption without these 
effects Phosphorescent substances, such as calcium sulphide 
show this effect, as also do various specimens of fluor-spar As 
phosphorescence and fluorescence are probably accompanied by 
a very intense absorption by the surface layers, the evidence is 
strong that to get the photo-electric ( fleets we must have strong 
absorption of some kind of light, cither visible or ultra-violet 
If a conductor A is placed near a conductor B exposed to ultra- 
violet light, and if B is m xde the negative electrode and a differ- 
ence of potential established between A and B, a current of 
eleetncitv will flow between the eondui tors I he relation be- 
tween the magnitude of the current and the difference of potential 
whe n A and B are parallel 
plates has been investi- 
gated bv Stoletow(yc«r«ai 
de physique, 1890, 1 1, 

p 4^9), von Sch we idler 
{Wmi Jier , 1890, 108, p 
273) and Varley (Phil 
Trans A , 1904, 202, p 
439) The results of some 
of Varlej ’s experiments are 
represented m the curves 
shown in fig 14, in which 
the ordinates are the cur- 
rents and the abse issae the 
potentials It will be seen 
that when the pressure is 
exceedingly low the cur- 
lent is indepenelent of the 
potential difference and 
IS equal to the negative 
charge earned off m unit 
time bv the torpuscles 
emitted from the surface 
exposed to the light At 
higher piessures the cur- 
rent rises far above these v dues mkI increases rapidly with the 
potential difference Ihis is due to the corpuscles emitted by the 
illuminated surface accjuinng under the electric held such high 
velocities that when the\ strike against the molecules of the gas 
through whic h they arc passing they loni/e them, pioducmg fre sh 
ions whic h can carry on additional current I he rel ttion between 
the current and the potential difference in this case is in accord- 
ance with the results of the theorv of ionization by collision 
Idle corpuscles emitted from a body under the action of ultra- 
violet light start from the surface with a finite velocity The 
velocity Is not the same for all the corpuscles, nor indeed could 
we expect that it should be for as J^denburg his shown 
(Ann der Phys , u;o^, 12, p 558) the seat of their emission is not 
confined to the surface layer of the illuminated metal but extends 
to a layer of finite, though small, thickness Ihus the partieles 
which stait deep down will have to force their way through a 
layer of metal before thev reach the surface, and in doing so will 
have their velocities retarded bv an amount depending on the 
thickness of this layei The variation in the velocity of the 
ccirpuscles is shown in the following table, due to I enard (Ann 
dir Phys , 1902, 8, p 149) 


Corpuscles emitted with 
velocities littween 12 and 
8 X 10^ cm stc 

With vtlcxities bttwoni 8 and 
4 X 10^ cm stc 

with velocities bctwttu 4 md 
ox lo’’ cm sec 

Corpuscles only tmittt<l with 
the help of m txti rn d 
eketne Ik Id 


o 000 
o 049 
o 67 

o 


Platinum Muimmum 


*• *55 
065 


o I SI 

0 49 

15 

1 00 j 



If the illuminated surface is completely surrounded by an envelope 
of the same metal insulated from and completely shielded from 
the light, the emission of the negative corpuscles from the illumi- 
nated surface would go on until the potential diflerence V 
between this surface and the envelope became so great that the 
corpuscles with the greatest velocity lost their energy before 
reaching the envelope, i e if m is the mass, e the charge on a 
corpuscle, v the greatest vcloiitv of f/rojection, until We — lim- 
The values found for V bv diflertnt observers are not verv 
consistent Lenard found that V for aluminium was about 3 
volts and for platinum 2 Millikan and Wmeluster (Phd 
Ifa^jJuly 1907) found for aluminium V~ 738 Thcapparitus 
used by them was so complex that the interpretation of their 
results is difficult 

An extremely interesting f irt distov ered by I enard is that the 
velocity with which the corpuscles are emitted from the metal is 
independent of the intensity of the incident light The quantitv 
of corpuscles imreasts with the intensitv, but the velor ity of the 
individual corpuscles does not It is worth) of notice that in 
other cases when negative corpuscles arc emitted from metals 
IS for example when the metals art exposed to cathode rav s, 
( anil-strahlen, or Rontgen ravs the vtlodty of the emitted 
corpu&tles is independent of the intensitv of the pnmarv radia- 
tion which excites them Ihcvdontv is not, howcv ( r mdtpend- 
ent of the nature of the primvrv ra)s Thus when light is used 
to produce the emission 01 corpuscles the vckintv, as Ladenhurtr 
has sheiwn, elepends on the wave length of the light, increasing 
<is the wav'e length diminishes The velocity of corpuscles 
emitted under the action of cathode ravs ’s greater than that 
of those ejected b) light, while the incidence of Rontgen rays 
produees the emission of eoqvuscles moving much more rapidly 
than those in the cises already mentioned, and the harder the 
primary rays the greater is the v clorit) of the corpuscles 

The importance of the fact that the velocity and thtrtfore the 
energy of the corpuseks emitted from the metal is independent 
of the intensity of the incident light (an hirdlv be overestimated 
It raises the most fundamental questions as to the nature of light 
and the constitution of the molecules \\hat is the sourre of 
the cne rgv possessed bv these coqiusclcs > Is it the light, or m the 
stores of internal energy possessed bv the molecule^ T(t us 
follow the conseejuences of supposing that the energ) comes from 
the light 1 hen, since the energy is mdependent of tlie intensity 
of the light, the electnc forces which liberate the corouscles must 
also lie independent of that intensit) But this cannot he the 
ease if, as is usuall) I'NSumcd m the eke trom ague lie theory the 
wave front consists of a uniform di-strihution of (IpdrK force 
without structure, for in this t isc the magnitude of the clcctiu 
force is proportional to the squ ire root of the intensity On the 
emission theor) of light i diflicultv of thi^ kind would not arise, 
for on that theory the energy in a luminiferous particle remains 
( onstaiit as the p irticle pin sues its flight through sp.iC( Ihus anv 
process vvhirh a single particle is able to effect b) virtue of its 
energv will be done just as wi 11 a thousand miles aw ay from the 
source of light as at the source itself, though of course in a given 
space there wifl not he neailv so main p irticks to do this process 
f ir from the source as there art close m Thus, if one of the 
particles whin it struck against a piece of metal caused the 
ejection of a corpuscle with a given velocitv, the velocity of 
emission would not depend on the intensity of the light There 
does not seem an) reason for believing that the clcctroniagnetie 
theory is inconsistent with the idea that on this thi or\ , as on the 
emission theory , the energv in the light w av e may instead of being 
umforml) distribute d through space be concentrated m bundle s 
which occupy only a small fraction of the volume traversed bv 
the light, and that as the wave trav tls out the bundles get f irthcr 
apart, the energv in eaeh remaining undiminishcd Son t such 
view of the structure of light seems to be required to aeeoimt fetr 
the fact that when a plate of metal is struck In a wave of ultra- 
violet light. It w'ould take )ears before the corpuscles emitted 
from the metal would equal in number the molecules on the 
surface of the metal plate, and yet on the ordinary theorv of light 
each one of these is without interruption exposed to the action of 
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the light The fact discovered by E Ladenburg {Veth d 
deutsch phystk Ges 9, p ‘504) that the velocity with which 
the corpuscles are emitted depends on the wave length of the 
light suggests that the energy in each bundle depends upon the 
wave length and increases as the wave length diminishes 

JThese considerations illustrate the evidence alTorded by photo- 
electric effects on the nature of light , these effects may also 
have a deep significance with regard to the structure of matter 
Ihe fact that the energy of the individual corpuscles is mdepend- 
ent of the intensity of the light might be explained by the 
hypothesis that the energy of the corpuscles does not come from 
the light but from the energy stored up in the moleculas of the 
metal exposed to the light We may suppose tliat under the 
action of the light some of the molecules are tlirown into an 
unstable state and explode, ejecting corpuscles , the light in this 
case acts only as a trigger to liberate tlie energy in the atom, and 
It is this energy and not that of the light which goes into the 
corpuscles In this way the velocity of the corpuscles would be 
independent of the intensity of the light But it may be asked, 
la this view consistent with the result obtained by ladenburg 
that the velocity of the corpuscles depends upon the nature of 
tlie light ? I f light of a definite wave length expelled corpuscles 
with a definite and uniform velocity, it would be very improbable 
that the emission of the corpuscles is due to an explosion of the 
atoms The experimental facts as far as they are known at 
present do not allo.v us to say that the connexion between the 
velocity of the corpuscles and the wave length of the light is of 
this definite character, and a connexion such as a gradual increase 
of average velocity as the wave length of the light diminishes, 
would be quite consistent with the view that tlie corpuscles arc 
ejected by the explosion of the atom For m a complex thing hkc 
anatom there may be more than one system which becomes un- 
stable when exposed to light Let us suppose that there are 
two such systems, A and B of which B ejects the corpuscles with 
the greater velocity If B is more sensitive to the short waves, 
and A to the long ones, then as the wave length of the light 
diminishes the proportion of the corpuscles which come from B 
will increase, and as these are the faster, the average velocity of 
the corpuscles emitted will also mcrease And although the 
potential acquired bv a perfectly insulated piece of metal when 
exposed to ultra violet light would depend only on the velocity 
of the fastest corpuscles and not upon their number, in practice 
perfect insulation is unattainable, and the potential actually 
acquired is determined by the condition that the gam of negative 
electricity by the metal through lack of insulation, is equal to the 
loss by the emission of negatively electrified corpuscles The 
potential acquired will fall below that corresponding to perfect 
insulation by an amount depending on the number of the faster 
corpuscles emitted, and the potential will rise if the proportion of 
the rapidly moving corpuscles is increased, even though there is 
no increase in their velocity It is interesting to compare other 
cases m which coipuscles arc emitted with the case of ultra-violet 
light When a metal or gas is bombarded by cathode rays it 
( nuts corpuscles and the velocity of these is found to be independ- 
ent of the velocity of the cathode rays which excite them, the 
velocity is. greater than fur corpuscles emitted under ultra-violet 
light Again, w hen bodies are exposed to Rontgen rays they emit 
corpuscles moving with x much greater velocity than those 
excited by cathode rays, but again the velcKity docs not depend 
upon the intensity of the rays although it does to some extent 
on their hardness In the case of cathode and Rontgen rays, the 
velocity with which the corpuscles are emitted seems, as far as we 
know at present, to vary slightly, but only slightly, with the 
nature of the substance on which the rays fall May not this 
indicate that the first effect of the primary rays is to detach a 
neutral doublet, consisting of a positive and negative charge, 
this doublet being the same from whatever system it is detachetl ? 
And that the doublet is unstable and explodes, expelling the 
negative charge with a high velocity, and the positive one, 
having a much larger charge, with a much smaller velocity, 
the momentum of the negative charge bemg equal to that of the 
positive 


Up to now we have been considering the effects produced when 
light IS incident on metals Lenard found (and the result has 
been confirmed by the experiments of J J Ihomson and 
Lyman) that certain kinds of ultra-violet light ionize a gas 
when they pass through The type of ultra-violet light 
which produces this effect is so easily absorbed that it is 
stopped by a layer a few millimetres thick of air at atmos- 
pheric pressure 

lonizahon by Collision — When the ionization of the gas is 
produced by external agents such as Rontgen rays or ultra- 
violet light, the electric field produces a current by setting the 
positive 10ns moving m one direction, and the negative ones in the 
opposite , It makes use of 10ns already made and does not itself 
give rise to ionization In many cases, however, such as m 
electric sparks, there are no exteinal agents to produce ionization 
and the electric field has to produce the 10ns as well as set them in 
motion When the ionization is produced by external means the 
smallest electric lield is able to produce a current through the 
gas , when, however, these external means are absent no current 
is produced unless the strength of the electric field exceeds a 
certain critical value, which depends not merely upon the nature 
of the gas but also upon the pressure and the dimensions of 
the vessel m which it is contained Ihe variation of the clcctnc 
field required to produce discharge can be completely explained 
if we suppose that the ionization of the gas is prodiK ed by the 
unpact with its molecules of coipuscles, and in eertam cases of 
positive ions, which under the influenee of the electric field 
have acquired considerable kinetic energy We 1 ave clin c t 
evidence tliat rapidly moving corpuscles are able to ionize 
molecules against whicli they strike, for the cathode rays consist 
of such corpuscles, and these when they pass through a gas 
produce large amounts of ionization Suppose then that we 
have m a gas exposed to an ( lectric field a few corpusc les These 
will be set m motion by the field and will acquire an amount 
of energy m proportion to the product of the clectru force, 
their charge, and the distance travelled in the direction of the 
electric field between two collisions with the molecules of the 
gas If this energy is sufiicient to gi\ e them the loni/ing property 
possessed by cathode rays, then when a corpuscle strikes against 
a molecule it will detach another corpuscle , this under the action 
of the electric field will acquire enough energy to produce 
corpuscles on its own account, and so as the corpuscles move 
through the gas their number will increase in geometrical pro- 
gression Thus, though there were but few corpuscles to begin 
with, there mav be great ionization after these have been 
driven some distance through the gas by the electric field 
The number of 10ns produced by collisions can be calculated b\ 
the following method Let the ekctiie foiec be iniallel to the axis 
of A, and let n be the number of eoiqiusik > pci unit volume at a place 
kxeel by the co ordinate a , then m i nit tunc tlitsc coipuscles will 
make nufX collisions with the mokctiks, if u is the velocity of a 
corpuscle and X the mean free patli of a corpuscle Whe n the, 
corpuscles arc moving fast enough to produce ions by collision their 
velocities arc very much gicatci than those they woukl possess it 
the same temperature if they wen not acted on by electrical fotce, 
and so wo may regard the velocities as being parallel to the axis of r 
and determined by the electric force and the mean free path of the 
corpuscles We have to consider how many of the «m/\ collisions 
which take jilace per second will pioduce 10ns \Vc should expect 
that the ionization of a molecule would require a C( rtiin imounl of 
energy, ‘•o that if the energy of the corpuscle fell below this imount 
no lonizition would take place, while if the energy of the coqmscle 
were exceedingly large, every collision would result m ionization 
We shall suppose that a certain fraction of the number of collisions 
result in lomzition and tint this fraction is a lunctioii of the energy 

? assessed by the corpuscle when it collides against the molecules 
his energy is proportional to XcX when X is the electnc force, 
e the charge on the corpuscle, anel X the mean free path If the 
fraction of collisions Arhich produce ionization is /{XeX), then 
the number of ions produced per cubic centimetre per second is 
f{Xe\)nuf\ If the collisions follow each other with great rapidity 
so that a molecule has not had time to recover from one collision 
before it is struck again, the effect of collisions might be cumulative, 
so that a succession of collisions might give ruse to ionization, though 
none of the collisions would produce an ion by itself In this case / 
would involve the frequency of the collisions as well as the energy 
of the corpuscle in other words, it might depend on the current 
through the gas as well os upon the mtcasity of the electric field 
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We shall, however, to begin with, aasume that the current is so small 
that this cumulative effect may be neglected 

I ct us now consider the late of incrca&t., dMfdt, in the number of 
cotpuscles per unit volume In consequence of thi collisions, 
f(Xe\)nuj\ corpuscles are produced per second , m consequence 
of the motion of the corpuscles, the number which leave unit volume 


per second is greater than those which enter it by » while m a 

certain number of collisions a corpuscle will stick to the molecule and 
will thus cease to be a free corpuscle I et the fraction of the numlier 
of collisions m which this occurs be p Thus the gam m the number 


of corpuscles is /(XfX)«M/X, wl ih th( Iost is ^^(hm)+/ 3 -- hence 
When things aic m a steady state dnJdt~o, and ve have 




If the curunt is so small that the electrical charges m the gas are 
not able to produce any appreciable variations m the held, X will be 
constant and we get M«!=Ce®^, where 0= {/(XcX) - /?}/X If we take 
the origin from which we measure x at the cathode, C is the value 
of nu at the cathode, t e it is the number of corpuscles emitted per 
unit area of the cathode per unit time this is t<|ual to ije if tg is 
the quantity of negative electricity coining from unit artn. of the 
cathode per second, intl e the electric charge carried by a corpuscle 
Hence wc have nue = tgt'^ If I is the distance between the anode 
and the cathode, the value of ntie, when r = /, is the current passing 
through unit atea of the gas, if wc neglect the electricity earned bj 
negatively electrified caiiicis other than corpuscles Hence t = 

Thus the cuiient between the plates increases m geometrical 
progression with the distance betw« en the plates 

By measuring the \ariation of the cuiient as the distance between 
the plates is increased, Townsend, to whom we owe much of our 
Icnowlcdge on this sulqect, determined the values of a for different 
values of X and for different pressuies for air, h><lrogen and carbonic 
acid gas {Phtl Mag [6], i, p 198) Since X \anes inverseh as the 
pressure, we see that a may be written m the form />^(X//>) or 
a/X = l (X/<>) The following arc some of the values of a found bv 
Townsend foi nr 


X tolls 
ji^r cm 

Pressure- 
17 mm 

Picssiire 

38 mm 

Preshuie 

I 10 mm 

Prt ssurc 

2 I mm 

Pressure 

4 I mm 

20 

^4 





40 


14 




81 


I \ 

45 

13 


I ^0 

1 8 

2 <) 


4-2 

13 

160 

2 I 

2 8 

2 0 

9 

28 

200 


^ 4 

2 8 

X 6 

5 

! -*40 

2 45 

y « 

4 0 

2 35 

09 

1 320 

- 7 

4 5 

5 5 

1 4 <» 

2 I 

1 400 


5 0 

6 8 

6 0 

3 ^ 

1 480 

J 15 

5 4 

8 0 

7 « 

S 3 

1 Sbo 


1 ■5® 

9 3 

0 \ 

' 7 2 

! 640 

1 3 

1 1 

10 0 

10 8 

1 8 <) 


We see from this table tint fot a gi\en \alue of X, a for small pres- 
sures increases as the pressure increases , it attains a m iximum at a 
particular pnssuie, and then diminishes as the pressuic incicases 
Ihc increase in the pressure increases the number of collisions, but 
diminishes the energy acquiied by the corpuscle m the eUetne 
field, end thus diminishes the change of an}'^ one collision resulting 
m ionization If wc suppose the licld is so strong that at some 
paiticular pri^ssuie the energy acquired by the corpuscle is well 
abo\c the value icquirM to ionize at each collision, tlien it is evident 
tint increasing the number of collisions will mcrease the amount 
of ionization, inel the le fore a, and a cannot begin to dimmish until 
the pressure has increased to such an extent that the mean free 
path of a corpuscle is so small that the energy ac<iuired by the 
corpuscle from the electric held falls below the value when each 
collision results m ionization 

The value of /», when X is given, for which a is a maximum, is 
proportional to X , this follows at once from the fact that a is of the 
lorm X r(X//>) ihe value of X/p for which F(X//)) is a maximum 
H seen from the preceding table to be about 420, when X is expressed 
m volts per centimetre and p in millimetres of mercury The 
maMinum value of I (X/p) is about 1/60 Since the current passing 
between two planes at a distance I apart is or 
and since the force between the plates u supposed to be uniform, 
Xi IS cipial to V, the potential bit wet n tlic plates hence the 
current between the plates is and the greatest value 

it can have is Thus the ratio between the current between 

the plates when there is ionization and when there is none cannot 
be greater than when V is measured m \olts This result is 
based on Townsend s evpenments with very weak currtnts we 
mu t remember, however, that when the collisions are so frequent 


tliat Uic effects of collisions can accumulate, a may ha\ c much Jargi r 
values than when the current is small In some experiments madi 
by J J Thomson with intense currents from cathodes coaered 
with heff lime, the increase m the current when the potential differinec 
was bo volte, instead of being e times the current when there was no 
ionization, as the preceding theory indicates, was severil hundn d 
times that value, thus indicating a great increase m c with the 
strength of the current 

Townsend has shown that we can deduct from the values of a the 
mean free path of a corpuscle Eor if the ionization is due to the 
collisiCMis with the corjmscles, thin unless one collision detaches 
more than one corpuscle thi maximum numbtr of coq uselcs pro 
duced will be equal to the number of collisions "When e-ich col’ision 
results m the production of a coqiusele, a— i/X and is indrpenelent 
of tlie strength of the electric field Hince wc see that the \aliu of 
a, wht n it IS independent of the electric field, is equal to the reciprocal 
of the free path Thus from the table we infer that at a pressure 
of 17 mm the mean free path is 1/^25 cm , hence at i mm the mean 
free path of a corpuscle is 1/19 cm Townsend has shown that this 
value of the mean free path agrees well with the value 1/21 cm 
deduced from the kinetic theory of gascs for a corpuscle moving 
through air By measuring the values of a for hydrogen and carbonic 
acid gas Townsend and Kirby (Phtl Mag [6], i, p 630) showed 
that the mean free paths for corpuscles m these gases are respiectivel / 
1/115 a^nd 1/20 cm at a pressure of 1 mm These results again agree 
well w ith the values give n by the kinetic theory of gase s 

If the number of po'^itne 10ns per unit volume is m and v is the 
velocity, we have nt 4 e + fnve = t where » is the current through unu 
area of the gas Since and t = when / is the distance 

between the plates, we sec that 

n V €”* 

m u f - e"' 

Smcc tfu is a very sm ill i|uiutity we sec that ft will lie less, than »» 
except when is small, i e except close to the anode Thus 

there will be an excess of positive electricity from the catliode almost 
up to the anode, while close to the anode there will be an excess ol 
negative This distribution of electricity will make the electric 
force dimm ish from the cathode to the place where there is as much 
positive as negative electricity, where it will have its mmmium 
value, and then mcrease up to the anode 

The expression i = applies to the case when there is no source 
of ionization m the gas other than the collisions if m addition to 
this there is a source of uniform ionization producing q 10ns per cubic 
centimetre, we can easily show that 

With regard to the minimum cneigv which must be possessed by 1 
corpuscle to enable it to product 10ns by coPusion, Townsend [loc 
ext) came to the conclusion thit to ionize air the corpuscle must 
possess an amount of energy cqu il to that acquireel by the fall of its 
charge through a potential difference of about 2 volts This is also 
the value amv'ed at by H \ ^\llson by ontirtly different eonsidtia 
tions Stark, however gives 17 volts os the minimum for loniz ition 
The energy dcpcnels upon the nature of the gas ricente spenments by 
Dawes anel Gill and Pedduck {Phil Mag , \ug 1908) hav e show n that 
it is smaller for helium than lor air, hvelrogen, or earbonic acid gas 

If there is no external source of ionization and no emission of 
corpuscles from the cathode, then it is ev ident that even if some 
corpuscles happened to be present m the gas wht n the elt e trit 
field were applied we could not get a permanent current b 
the aid of collisions made bv these corpuscles For under the 
electric field, the corpuscles would be driven from the cathode 
to the anode, and in a short time all the corpuscles originallv 
present in the gas and those produced bv them would be driven 
from the gas against the anode, and if there was no source fiom 
which fresh corpuscles could be introduced into the gas the 
current would cease The current, however, could be maintained 
indefinitely if the positive 10ns in their jomney back to the cathode 
also produced 10ns liy collisions, for then we should have a kind 
of regenerative process by which the suppK of corpuscles could 
be continually renewed To maintain the current it is not neces- 
sary that the lomratton resulting from the positive ions should be 
any thing like as great as that from the negativ e, as the inv estiga- 
tion given below shows a \eiv small rmount of ionization bv the 
positive 10ns will suffice to maintain the current The existence 
of loni/ation by collision with positive 10ns has been proved by 
Townsend Another method by which the current could be 
and IS maintained is by the anode emitting corpuscles under the 
impact of the positive ions driven against it bv the electric field 
J J Thomson has shown by direct experiment that positivelv 
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electrified particles when they strike against a metal plate cause 
the metal to emit corpuscles (J J Thomson, Proc Camh Phil 
Soc 13, p 212 , Austin, Phys Rev 22, p 312) If we assume 
that the number of corpuscles emitted liv the plate in one second 
IS proportional to the energy in the positive 10ns which strike 
the plate in that second, we can readilv find an exprtssion for 
the difference of potential which will maintain without any 
external ionization a current of electricitv through the gas 
As this investigation brings into prominence many of the most 
important features of the electric discharge, we shall consider it 
in some detail 


Let us suppose that the electrodes art parvlkl plates ol metal at 
right angles to the axis of i, and that at the cathode r=o and at the 
anode x-d, d being thus the distance between the plates Let us 
also suppose that tlu current of dcctncity flowing between the plates 
IS so small that the elcctnfic ition between the plates due to the 
accumulation of 10ns is not suthcient to disturb apprec ibly the 
clectnc field, which we ugird as uniform between the plates, the 
elcetne lorce bemt' equal to \/«f, where \ is the potential difference 
between the plates The number of positive 10ns produced pci 
second in a laver of gas bttwem the planes 1 and r 1 r/v is anu dx 
Here n is the number of corpuscles per unit \olumc, a the coefficient 
of ionization (for strong electric field o=i/X', when X' is the mi an 
lice path of a corpuscle), and w the \tlocit) of a corpuscle parallel 
to X \Vc have seen that nu=iQt<^ where Iq is the numhci of 
corpuscles emitted per second by unit area of the cathoelc Thus 
the number of positive 10ns piocluced m the laver is If 

these went straight to the cathode without i collision, eich of them 
would have received an imount of kinetic energy \cx/d when 
they struck tlu cithodc, and the energy of the group of 10ns would 
be Vexjd Ihc positive 10ns will, however, collide with 

the molecules of the gas through which they are passing, and this 
will diminish the energv they possess when they reach the cathode 
The diminution m the energy will increase in geomttncal pro- 
portion with the length o^ path travelled by the ion and will thus 
be proportional to will be proportional to the numbtr of 

collisions and will thus be proportional to the pressure of the gas 
Thus th< kmctic energy possessed by the ions when they reach th< 
cathode will be 

t-fix V{fx(d) at^^dx 

md r, the totsl amount of energy m the positive ions which icach 
thi evthode m unit time, will br given bv the equation 

E - V(exld) at,,^dx 


* d 


-<fi-i)txdx 


" 2 

If the numlii r of loiqnisclcs emitted bv the cathode in unit time is 
jirojiortional to this energy wc have where k is i constant 

hence by ecpiation (i) wc have 

(^-a)’ d 
~ kea r 

V here 

Since botli /5 and a are proportion d to the pressure, I and {p-a)^d/a 
an both functions of pd, the product of the pressure and the spark 
length herce wt see that V is cxiuesscel bv an equation of the form 

(z). 


where f{pd) denotes a function of pd, and neither p nor d enter into 
the expression for V except m this product Thus the potential 
difference nciuircd to produce discharge is constant as long as the 
]Uoduct of tl ( pressure and spark length remains constant m 
other words, the spark potential is constant as long as the miss 
of the gas between the electrodes is constant Thus, for example, 
if wc halve rlu pressure the same potential difference will produce 
a spark of twice tlu length This law, which was discovered by 
Paschen for faiily long 'parks {innaleu, 37 p 79), and las been 
shown by C irr {Phil Traux , 1903) to hold for short ones, is one of 
the most important properties of the electric discharge 

Wc see fiom the evpiession for V that when {p-a.)d is very large 
V = (^-a)V/Arca 

Thus \ becomes mfimte when d is infinite \gam when (/3-a)rf 
IS very small wc find 

V^T/Xeeuf 

thus V is again mfimte when d is nothing There must therefore 
be some value of d intermediate between zero and infinity for which 
V is a minimum This value is got by finding in the usual w iy the 


value of d, which makes the expression lor V given m equation (i) 
a minimum Wc find that d must satisfy the cejuation 
l=e-(/S-»V{r + (/3-a)rf+(/9-a rf)“} 

We find by a pr(x:ess of trial and error that (/3 - a)d = 1 8 is approxi- 
mately a solution of this equation , hence the distance lor minimum 
potential is 1 8/(/S - a) Since and a are both proportion il to the 
pressure, vve see that the critical spark length varies inversely as 
the pressure If we substitute this value in the expression for V, 
we find that V, the minimum spark potential, is given by 

a he 


bince jS and o are each proportional to the pressure, the minimum 
potential is independent of the pressure of the gas On tins view 
the minimum potential depends upon the met il ol which the cathode 
IS made, since k meisurcs the number of corpuscles emitted per unit 
lime by the cathode when struck by positive ions carrying unit 
ineigy, and unless j8 bears the same ratio to a for all gases the 
minimum potential will also vary with the gas Ihe measurements 
which have been made of the “ cathode fall of potential, which as 
wc shall see is equal to the minimum potential required to produce a 
spark, show that this quantity varies with the m iteiial of which the 
cathode is made and also with the nature of the gas Smee a metal 
plate, when liombarded bv'^ positive ions, emits corpuscles, the effect 
wc have been considering must play i pait in the discharge it is 
not, howevci, the only effect which has to be considered, for as 
fownsend has shown, positive ions when moving ibove a ctrtim 
speed loni/e the gas, and cause it to emit corpuscles It is thus 
necessary to lake into account the ionization of the positive 10ns 
Let m be the number of positive ions per unit volume, and w 
their velocity, the number of collisions which occur m one second 
m one cubic centimetre of the gas will be proportional to mwp, 
where p is the pressure of the gas lit the number of ions which 
result from these collisions be ymw , 7 will be a function of p and 
of the strength of th< eltctnc laid Let as before n be the number 
of corpuscles per cubic centimetre, u their velocity, and anu the 
number of ions which result in one second from the collisions between 
the corpuscles and the gas The number of 10ns produced per 
second per cubic centimitre is equal to anu + ytnw , hence when 
things are in a steady st itc 

^^{nu) = anu Vymw 

and 


«(n» + mui) =t, 

where e is the charge on the ion and 1 the current through the gas 
The solution of these equations when the field is uniform In tween the 
plates, IS 


= — Tt/fo - v) +oi/(a - 7) 

where C is a constant of latigration If there is no (mission of 
positive 10ns from the anr k inn = i, when x—d Dtli i mining C 
from this coiulition we hnd 


a-71 


Efa-vX-*- )_ 


. j(a-YX.-<y)l 


It the cathode did not emit iny corpuscles owing to the bombard- 
ment by positive ions, the condition that the chaigt should be 
maintained is that there should be enough positive 10ns at the cathode 
to carry the currint, te that emiv = i when r = o, the condition 
gives 

a-71 ' J ‘ 


Since a and 7 are both of the form pf(Xlp) and X^Wjd, we sec that 
V wi'l be a function of pd, m agreement with Paschen s law If wo 
tike into account both the ionization of the gas and the emission 
of corj)uscles by the met d wc can easily show th it 

a-7 d + l(/3-f-7-a;* (i + y-aJJ 

where k and ft have the same meaning as in the prt v lous investigation 
When d is large, is also large hence in order that the left- 

hand side of this equation should not be negative 7 must be less 
than as this diminishes as d increases wc sec that when 

the sparks are very long discharge will take place, practically as 
soon as 7 has a finite value, i f as soon as the positive ions begin to 
produce fresh 10ns by their collisions 


In the preceding investigation we have supposed that the 
electric field between the plates was uniform , if it were not 
uniform we could get discharges produced by very much smaller 
differences of potential than are necessary in a uniform field 
For to maintain the discharge it is not necessary that the positive 
ions should act as ionizers all along their path , it is sufficient 
that they should do so in the neighbourhood of cathode Thus 
if we have a strong field close to the cathode we might still get 
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the discharge though the rest of the field were comparatively negative glow is called the “ cathode potential fall ” and is 
weak Such a distribution of electric force requires, however, found to be constant for wide variations in the pressure of the 
a great accumulation of charged ions near the cathode, until gas and the current jiassing through It increases, however, 
these ions accumulate the field will be uniform If the uniform considerably w hen the current through the gas exceeds a certam 
field existing m the gas before the discharge begins were strong critical value, depending among other things on the si/e of the 
enough to make the corpuscles produce ions bv collision, but not cathode ihis cathode fall of potential is shown by experiment 
strong enough to make the positive ions act as ionizers, there to be very approximately equal to the minimum potential 
would be some accumulation of ions, and the amount of this difference The following table contains a comparison of the 
accumulation would depend upon the number of free corpuscles measurements of the cathode fall of potentials m various gases 
originally present in the gas, and upon the strength of the electric made by Warburg (If ted Ann , 1887, 31, p 545, and 1890, 40, 
field If the accumulation were sufiicient to make the field voitspirc/n 

near the cathode so strong that the positive 10ns could produce 
fresh ions either by collision with the cathode or with the gas, 
the discharge would pass through the gas , if not, there will be no 
continuous discharge As the amount 
of the accumulation depends on the 
number of corpuscles present in the gas, 
we can understand how it is that after 
a spark has passed leaving for a time 
a supply of corpuscles behind it, it is 
easier to get a discharge to pass through 
the gas tiian it was before 

I he inequality of the electric field in 
the gas when a continuous discharge is 
passing through it is very obvious when 

the pressure of the gas is low In this Prfsscr, 2 75 m m Current 0 S 6 a‘ /O^omptrt 

case the discharge presents a highly 

differentiated appearance of which a p i), (apstick (Pror Ro\ S'ocie/y, 1898, 63, p 336), and '‘trutt 
type is represented m fig k; Sterling | {Phtl Trans , 1900, 193, p 377), and the measurements bv Strutt 
from the cathode we have a thin velvety 1 of the smallest difference of potential which will maintain a 
luminous glow m contact with the sur- ' spark through these gases 
face , this glow is 
often called the “ first 
cathode layer ” Next 
this we have a com- 
paratively dark space 
whose thickness in- 
creases as the pressure 
diminishes , this is 
cdled the “ Crookes s dark space,” or the 
‘ second cathode layer ” Next this we have 
a luminous position called the “negative 
glow” or the “third cathode layer” The 
Ixiundaiv between the second and third lay t rs 
IS often very shaiplv defined Next to the 
third laver vve have another dark space called 
the “ Faradav dark space ” Next to this and reaching up to the 1 Thus m the casts m which the measurements could be made 
inode is another region ot luminosity, called the ‘positive | with the greatest atcuraev the agreement between the cathode 
column,” sometimes (as in fig iSju) continuous, sometimes (as fall tiid the minimum potential difference is \iry dose The 
in fig 1 3, broken up into light or dark patches called ‘stria- cathode fall depends on the material of which the terminals 
tions ” The dimensions of the haraday dark space €ind the posi- ire made, as is shown by the following table due to Miv (I erh 
live coluim vary greatly with the current passing through the deutuh phvnk Cic^ell , 1903, 5, p 72) 
gas and with its pressure , sometimes one or 
other of them is absent These differences 
m appearances are accompanied by great 
difference in the strength of the electric - 
field Ihe magnitude of the electric force 
at different parts of the discharge is repre- 
sented m lig 16, where the ordinates repre- 
sent the electric force at different parts of 
tlie tube, the cathode being on the right 
We see that the electric force is very large indeed between the The dependence of the minimum potcnti il required to produce 
negative glow and the cathode, much larger than m any other a spark upon the metal of which the cathode is made has not 
part of the tul^e It is not constant in this region, but increases been clearly established, some observers being unable to detect 
as we approach the cathode Ihe force reaches a minimum \ny difference between the potential required to spark between 
either m the negative glow itself or m the part of the Faraday electrodes of aluminium and those of brass, while others thought 
dark space just outside, after which it increases towards the they had detected such a difference It is onlv with sparks 
positive column In the case of a uniform positive column the not much longer than the critical spark length that we could 
electric force along it is constant until vve get quite close to the hope to detect this difference WTien the current through the 
anode, when a sudden change, called the “anode fall,” takes gas exceeds a certain iritical value depending among other 
place m the potential things on the size of the cathode, the cathode fall of potential 

The difference of potential between the cathode and the increases rapidly and at the same time the thickness of the dark 
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spaces diminishes We may regard the part of the discharge 
between the cathode and the n^ative glow as a discharge taking 
place under minimum potential difference through a distance 
equal to the critical spark length An inspection of fig i6 will 
show that we cannot regard electric field as constant even 
for this small distance , it thus becomes a matter of interest to 
know what would be the effect on the minimum potential 
difference required to produce a spark if there were sufticicnt 
ions present to produce variations m tne electric field analogous 
to those represented in fig 1 6 If the electric force at a distance 
X from the cathode were proportional to €-p^ we should have a 
state of things much resembling the distribution of electric 
force near the cathode If we apply to this distribution the 
methods used above for the case when the force was uniform, 
we shall find that the minimum potential is less and the 
critical spark length greater than when the electric force is 
uniform 

Potential Difference required to produce a Spark of given Length 
—We may regard the region between the cathode and the ncgativ t 
»low as a place for the production of corpuscles, these corpuscles 
finding their way from this region through the negative glow 
The parts of this glow towards the anode we may rcg^ird <is a 
cathode, from which, as from a hot hme cathode, corpuscles are 
emitted. Let us now consider what will happen to these cor- 
puscles shot out from the n^ative glow with a velocity depending 
m the cathode fall of potential and independent of the pressure 
These corpuscles will collide with the molecules of the gas, and 
unless there is an external elcctnc field to maintain their velocity 
they will soon come to rast and accumulate in front of the 
legative glow The elcctnc force exerted by this cloud of 
.orpusrles will dimmish the strength of the electric field in the 
egion between the cathode and the negative glow, and thus 
tend to slop the discharge To keep up the discharge wc must 
■‘ave a sufliciently strong electric field between the negative 
jlow and the anode to remove the corpuscles ^rom this region as 
fast as they are sent into it from the cathode If, however, j 
there is no production of ions in the region between the negative 
jlow and the anode, all the ions in this region will have come 
rom near the cathode and will be negatively chirged, this - 
icgitive electrification will dimmish the electric force on the 
.athode side of it and thus tend to stop the discharge This 
jack electric field could, however, be prevented by a little ioniza- 
tion in the region between the anode and glow, for this would 
ifford a supply of positive ions, and thus afford an opportunity 
for the gas in this region to hav e m it as many positive .ns negative 
ons , in this rase it would not give rise to any b.nck electro- 
notivc force Itie ionization which produces these positive 
ons may, if the field is intense, be due to the collisions of cor- 
>us(l(s, or It may be due to racliation analogous to ultri-violet, j 
ir soft Rontgen rays, which have been shown by experiment 
o accompany the discharge Thus in the most simple conditions 
or discharge we shoulcl have sufficient ionization to keep up the 
.uppl> of positive ions and an electric field strong enough to 
ceep the velocity of the ncga^^ive corpuscle equal to the value 
t has when it emerges from the negative glow Thus the force 
nust be such as to give a const mt velocity to the corpuscle, | 
md since the force required to move an ion with a given velocity 
s proportional to the pressure, this force will be proportional 
4) the pressure of the gas Let us call this force ap , then if / 
s the distance of the anode from the negative glow the potential 
1 ) (Terence between these points will be alp The potential 1 
lifference between the negative glow and the cathode is constant 
ind equ ils c , hence if V is the potential difference between | 
he anode and cathode, then Y-^-c + alp, a relation which ex- 
iresses the connexion between the potential difference and 
.park length for spark lengths greater than the critical distance 
ft IS to be remembered that the result wc have obtained applies 
inly to such a case as that indicated above, where the electric 
orre is constant along the positive column Fxpenments 
vith the discharge through gases at low pressure show the 
hscharge may take other forms Thus the positive column 
fnay be striated when the force along it is no longer uniform. 


f or the positive column may be absent , the discharge may be 
changed from one of these forms to another by altering the 
current Ihe relation between the potential and the distance 
between the electrodes vanes greatly, as we might expect, with 
the current passing through the gas 

The connexion between the potential difference and the 
spark length has been made the subject of a large number of 
experiments The first measurements were made bv Lord 
Kelvin m i860 {Collected Papers on Electrostatics and Magnetnm, 
p 247) , subsequent experiments have been made by Bailie 
( 4nn de chimie et de physique, 5, 25, p 486), Liebig {Phu Mag 
[5], 24, p 106), Paschen(l'Tifrf Ann 37, p 79), Peace (Pmr Roy 
Soc , 1892, 52, p 99), Orgler {Ann der Phys i, p 1159), Strutt 
{Phil Trans 193, p 377), Bouty {Comptes rendus, 131, pp 469, 
303), ParharttP///Z Mag [6], i,p 147), Carr (P/ri/ 2ra«5,igo3) 
Russell {Phil Mag [5], 64, p 237), Hobbs {Phil Mag [6], 10, 
p 617), Kmslev {Phil Mag [6], 9, 692), Ritter {Ann der Phys 
14, p 118) The results of their experiments show that for sparks 
considerably longer than the critical spark length, the relation 
lietween tlie potential difference V and the spark length I may 
be expressed when the electrodes are large with great accuraev 
by the linear relation W^c + blp, where p is the pressure and 
c and b arc constants depending on the nature of the gas When 
the sparks are long the term blp is the most important and the 
sparking potential is proportional to the spark length Though 
there are considerable discTepancies between the results obtained 
by different observers, these indicate that the production of a 
long spark between large electrodes in air at atmospheric pressure 
requires a potential difference of 30,000 volts for each centimetre 
of spark length In hydrogen only about half this potential 
difference is required, m carbonic acid gas the potential diffeicncc 
IS about the same as m air, while Ritter’s expeiimcnts show 
that in helium only about one-tenth of this potential difference 
IS required 

In the case when the electric field is not umlorm, as for example 
when the discharge takes place between spherical electrodes, 
Russell’s experiments show that the discharge takes place as 
soon as the maximum electric force m the held between the 
electrodes reaches a definite value, which he found was for air at 
atmospheric pressure about 38,000 volts per centimetre 

Very Short Sparks — Some verv interesting experiments on the 
potential difference required to produce exceedingly short sparks 
have been made by Larhart, Hobbs and Kinsley , the length of 
these sparks was comparable with the wave length of sodium 
light With sparks of these lengths it was found that it was 
possible to get a discharge with less than 330 volts, the minimum 
potential difference in air The results of these observers show 
that there is no diminution in the minimum potential difference 
required to produce discharge until the spark length gets so small 
that the average electric forte between the electrodes amounts to 
about one million volts per centimetre When the force rises to 
this value a discharge takes place even though the potential 
difference is much less than 330 volts , in some of Earhart’s 
experiments it was only about 2 volts Ihis kind of discharge is 
determined not by the condition that the potential difference 
should have a given value, but that the electric force should have 
a given value Another point in which this discharge differs from 
the ordinarv one is that it is influenced entirely by the nature 
of the electrodes and not bv the nature or pressure of the g.as 
between them, whereas the ordinary discharge is m many cases 
not affected appreciably by changes in the metal of the electrodes, 
but IS always affected by changes in the pressure and character 
of the gas between them Kinsley found that when one of these 
small sparks passed between the electrodes a kind of metallic 
bridge was formed between them, so that they were m metallic 
conne ion, and that the distance between them had to be 
considerably increased before the bridge was broken Almy 
( Phi Mag , 'sept 1908), who used very small electrodes, was 
unable to get a discharge with less than the minimum spark 
potential even when the spark length was reduced to one-third of 
the wave length of sodium light He suggests that the dis- 
charges obtained with larger electrodes for smaller voltages are 
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due to the electrodes being dragged together by the electrostatic 
attraction between them 

Constitution of the Electric Spark — Schuster and Hemsalech 
{Phil Trans 193, p 189), Hemsalech (Comptes Rendus, 130, p 
898, i32,p t)iT,Jour dePhys 3 9, p 43,and Schenck,^siro/>/ty 
Jour 14, p I lb) have by spectroscopic methods obtained ver\ 
interesting results about the constitution of the spark The 
method employed by Schuster and Hemsalech was as follows 
Suppose we photograph the spectrum of a horizontal spark on a 
film which is on the rim of a wheel rotating about a horizontal 
axis with great velocity If the luminosity travelled with 
infinite speed from one electrode to the other, the image on the 
film would be a horizontil line If, however, the speed with 
which the luminosity travelled between the electrodes was 
comparable with the speed of the film, the line would be inclined 
to the horizontal, and by measuring the inrlmations wc could 
find the speed at which the luminosity travelled In this way 
Schuster and Ilcmsilcch showed that when an oscillating 
discharge passed between metallic terminals in air, the first spark 
passes through the air alone, no lines of the metal appearing in 
its spectrum Ihis first spark vaporizes some of the metal and 
the subseiiuent sparks passing mainly through the metallu 
vapour , the appe trance of the lines m the film shows that the 
velocity of the luminous part of the vapour was finite The 
velocity of the vapour of metals of low atomic weight was in 
general greater than that of the vapoui of heavier metals 
Thus the velocity of aluminium vapour was 1890 metres pir 
second, that of /me and cadmium only about 545 Perhaps the 
most interesting point m the mv estigation was the discovery Uiat 
the velocities corresponding to different lines in the spectrum of 
the s ime metal were m some cases different Thus with bismuth 
some of the lines mdicttcd a velocity of 1420 metres ptr second, 
others only a velocity of only 530, while one (^=3703) showed 
a still smaller VI locity These results are m accord met with a 
view suggested by other phenomena that many of the lines m a 
spectrum produced by an electrical discharge originate from 
systems formed during the discharge and not from the normal 
atom or molecule Schuster and Hemsalech found that by 
inserting a coil with large self induction in the pnmarv circuit 
they could obliterate the air lines m the discharge 

Schcnck, by observing the appearance presented when an 
alternating current, produced by discharging Lev den jars, was 
examined m a rapidly rotating mirror, found it showed the 
following stages (i) a thin bright line, followed in some cases at 
intervals of half the pi nod of the disc harge b> fainter Imes , (2) 
bright curved streamers starting from the negative terminal, ancl 
diminishing rapidly in speed as thev receded from the c ithode , 
(3) a diffused glow lasting for a much longer period than either 
of the preceding These constituents give out quite different 
specti i 

The structure of the discharge is much more easil> studied 
w'hcn the pressuie of the gas is low, as the various parts which 
make up the discharge are more w idely separated from each other 
We have already described the general appearance of the dis- 
charge through gases at low pressures (see p 657) There is 
however, one form of discharge which is so striking and beautiful 
that It deserves more detailed consideration In this t)pe of 
discharge, known as the striated discharge, the positive column 
IS made up of alternate bright and dark patches known as 
stnations Some of these arc represented in fig 17, which is 
taken from a paper bv De la Rue and Muller {Phil Tram , 1878, 
Pt i) This type of discharge onh occurs when the current and 
the pressure of the gas are between certain limits It is most 
beautifully showm when a Wehnelt cathode is used and the 
current is produced by storage cells, as this allows us to use large 
currents and to maintain a steady potential difference between the 
electrodes The stnations are in consequence very bright and 
steady The farts which have been established about these 
stnations are as follows The distance between the bright parts 
of the stnations is greater at low pressures than at high , it 
depends also upon the diameter of the tube increasing as the 
diameter of the tube increases If the discharge tube is wide at 


one place and narrov/ m another the stnations will be closer 
together in the narrow parts than in the wide I he distance 
between the stnations depends on the current through the tube 
The relation ls not a very simple one, as an increase of current 
sometimes increases while under other circumstames it decreases 
the distance between the stnations (set Willows, Proc Camb 
Phil Soc 10, p 302) 1 lie elcctnc force is not uniform along the 
striated discharge, but is greater in the bright than in the dark 
parts of the striation An example is shown in fig 16, due to H 
A Wilson, which shows the distribution of electric force atever> 
place in a striated discharge In experiments made by J J 
Ihomsun (Phil Mag, Oct 1909), using a Wehnelt cathoeic, the 
variations m the electric force were more pronounced th in those 



Fig 17 


shown m fig 16 The electric force m this case changed so greatly 
that It actually became negative just on the cathode side of the 
bright part of the stnation Just inside the striation on llie am de 
side It rose to a very high value, then continually diminished 
towards the bright side of the next striation when it again 
mcreased This distribution of electric force implies that there 
IS great excess of mgitive el'^ctricitv at the bright head of tne 
striition, and a small exetss of positive everywhere else The 
temperatu’-e of the gas is higher in the bright than in the dark 
parts of the stnations Wood(lP/crf Ann 49, p 2 3S), who has 
made a very careful studv of the distribution of temperature 111 
a discharge tube, finds that in those tubes the temperature vanes 
m the same wav as the c let trie force, but that this temperature 
(which It must be remembered is the average temperature of all 
the molecules and not merely of those which are taking part in 
the discharge) is bv no means high , m no part of the discharge 
did the temperature m his experiments exceed 100° C 

Theory of the Stnations —W e may regard the heaping up of 
the negative charges at intervals along the discharge as the 
fundamental feature m the stnations, and this heaping up mav 
be exjilained as follows Imagine a torpuscle projected with 
considerable velocitv from a place where the electric field is 
strong, such as the neighbourhood of the cathode as it moves 
towards the anode through the gas it will collide with the mole- 
cules ionize them and lose energv and velocitv Ihus unless 
the corpuscle is acted on bv a field strong enough to supplv it 
with the energv it loses bv collision its speed will gradually 
dimmish Further, when its energv' falls below a certain value 
It will unite with a moletule and become part of a negative ion, 
mstead of a corpuscle , at this stage there will be a sudden and 
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very large diminution m its velocity Let us now follow the 
course of a stream of corpuscles starting from the cathode and 
approaching the anode If the speed falls off as the stream 
proceeds, the corpusdts m the rear will gain on those m front 
and the density of the stream m the front will be increased 
If at a certain place the velocity receives a sudden check by the 
corpus! les becoming loaded with a molecule, the density of the 
negative electricity will increase at this place with great rapidity, 
and here there will be a great accumulation of negative electricity, 
as at the bright head on the cathode side of a striation Now 
this accumulation of negative electricity will produce a large 
electric force on the anode side , this will drive corpuscles 
forward with greit velocity and ionize the gas These corpuscles 
will Ik have liLe those shot from the cathode and will accumulate 
again at some distance from their origin, forming the bright 
head of the next striation, when the process will be repeated 
On this view the bright heads of the striations act like electrodes, 
and the discharge passes from one bright head to the next as by 
a number of stepping stones, and not directly from cathode 
to anode The luminosity at the head of the striations is due 
to the recombination of the ions These ions have acquired 
considerable energy from the electric field, and this energy will 
be a\ailable for supplying the energy radiated away as light 
The recombination of ions which do not possess considerable 
amounts of energy does not seem to give rise to luminosity 
Thus, m an ionized gas not ex|X)sed to an electric field, although 
wc have rccombinat’on between the ions, we need not have 
luminosity We have at present no exact data as to the amount 
of energy which must be given to an ion to make it luminous 
on recombination, it also certainly vanes with the nature of 
the ion j thus even with hot Wehnelt cathodes J J Thomson 
has novel been able to make the discharge through air luminous 
with a potential less than from i6 to 17 volts The mercury 
lamps, howevTi, in which the discharge passes through mercury 
vapour arc luminous with a potential difference of about 12 
volts It follows that if the preceding theory be right the 
potential difference between two bright striations must be 
great enough to make the corpuscles ionize by collision and also 
to give enough energy to the 10ns to m eke them luminous when 
they recombine The difference of potential between the bright 
parts of successive striations has been measured by Hohn (Phys 
Zeit 9, p it varies with the pressure and with the gas 

The smallest value given by Hohn is about 15 volts In some 
experiments made by J J Ihomson, when the pressure of the 
gas was very low, the difference of potential between two ad- 
jacent dark spaces was as low as 3 75 volts 

The Arc Discharge — The discharges we have hitherto con- 
sidered have been characterized bv large potential differences 
and small currents In the arc discharge wc get very large 
currents with comparatively small potential differences We 
may get the arc discharge by taking a battery of cells large 
enough to give a potential cliffer^nce of 60 to 80 volts, and 
connecting the cells with two carbon terminals, which are put 
in contact, so that a current of electricity flows round the circuit 
If the terminals, while the current is on, are drawn apart, a 
bright discharge, which may carry a current of many amperes, 
passes from one to the other This arc discharge, as it is called, is 
characterized by intense heat and by the brilliant luminosity 
of the terminals This makes it a powerful source of light 
The temperature of the positive terminal is much higher than 
that of the negative According to Violle {Comptes Rendus, 
1 15, p 1273) the temperature of the tip of the former is about 
3500° ( , and that of the latter 2700° C The temperature of the 
arc Itself he found to be higher than that of either of its terminals 
As the arc passes, the positive terminal gets hollowed out into 
a crater-like shape, but the negative terminal remains pointed 
Both terminals lose weight 

The ajiptarancc of the terminal is shown m fig 18, given by Mrs 
\yrton (P/oc Inst Elec Eng 28, p 400) a, & represent the terminals 
when the arc is quiet, and t when it is accompanied by a hissing sound 
The intrinsic brightness of the positive crater docs not increase with 
an incrtase in the curri nt , an increastd current producea an increase 
m the aiea of the luminous crater, but the amount of light given 


out by each unit of area of lummous surface is unaltered This 
indicates that the temperature of the crater is constant , it is 
probably that at which carbon volatilizes W E Wilson (Proc 
Roy Soc 58, p 174 , 60, p 377) has shown that at pressures of 
several atmospheres the mtiinsic brightness of the crater is con- 
siderably diminished 



The connexion between V, the potential difference between the 
termmals, and 1, the length of the arc, is somewhat analogous to 
that which holds for the spark discharge Frohlich (tlectrotech Zett 
4» P *5°) 8^'*^** connexion the rel ition \=:m + nl, where 

m and n an constants Mrs Ayrton (The Electric -Ire, chap iv ) 
finds that both m and n depend upon tlie current passing between 
the terminals, and gives as the relation between V and /, 

V — a I- + where a, /3, 7, S arc const ints and I the current 

The iclation between current and potenti il difference was made the 
subject of a senes of experiments by Ayrton (/ Pctncian, i, p 311) 
XI p 418), some of whose results arc represented m lig ig Eor a 
quiet arc an increase m current is accompanied by a fall m potential 
ciifference, while for the hissing arc the potential difference is inde- 
pendent of the current The quantities m and n which occur in 
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Frohlich s equation have been determined by stvcial experimenters 
Tor carbon electrodes in air at atmospliene jiri sure m is ibout 30 
volts, varying somewhat with the size and purity of the cirbons 
it IS diminished by soaking the terminals m salt solution Ihe 
value of n given by different observers vanes consider dily, ranging 
from 76 to 2 volts when I is measured m milhmetics , it dtoends 
upon the current, diminishing as the current increases When 
metallic termmals are used instead of carbons, the value of m 
depends upon the nature of the metal, m in general being larger 
the higher the temperature at which the metal volatilizes Thus 
V Lang (II ud 4 nn 31, p 384) found the following values for m in 
air at atmospheric pressure — C=35,Pt = 27 4, Fe = 25, Ni=:26 18, 
011 = 2386, Ag=i5 23 7n = io86 Cd = io28 Lecher {W'ted 

33, p 609) gives Pt = 28, Fe = 20, Ag = 8, while A.ions I Hied 
Ann 31, p 384) found for Ilg the value 12 8 m this case the fall of 
potential along the arc itself was abnormally small In comparing 
these values it is important to remember that Lecher {loc ctl ) has 
shown that with Fe or Pt terminals the arc discharge is intermittent 
Arons has shown that this is also the case with Hg terminals, but 
no mtermittence has been detected with terminals of C, Ag or Cu 
The preceding measurements refer to mean potentials, and no 
conclusions as to the actual potential differences at any time can be 
drawn when the discharge is discontinuous, unless we know the law 
of discontinuity The ease with which an arc is sustained depends 
greatly on the nature of the electrodes , when they are brass, zinc, 
cadmium, or magnesium it is exceedingly difficult to get the arc 
The potential difference between the termmals is affected by the 
pressure of the gas The most extensive senes of expciiments on 
this point 13 that made by Duncan, Rowland, and Tod {Electru tan, 
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31, p 60), whose results are represented m fig 20 We see from 
these curves that for very short arcs the potential difference increases 
continuously with the pressure, but for longer ones there is a critical 
pressure at which the potential difference is a minimum, and that 
this cntical pressure seems to increase with the length of arc 



The niture of the gas also affects the potential difference The 
magnitude of this effect may be gathered from the following value 
given by Arons ( 4 HM der Phy’i i,p 700) for the potential difference 
required to produce an are i 5 mm long, cairymg a current of 4 5 
amperes, between terminals of different metals in air and puit 
nitrogen 

I r^mmil I All j Nitrogin | lerinmal ] Vii NitrOf,«n 

' \g 21 ’ il rt ' V> 8*^ 

I Zn 2^ , 21 I A1 3«> 27 

Cd 25 21 I Pb i« 

1 t 11 27 30 ^Ig 22 

ill 2iJ 20 J I 1 j 

Tluis, with the dischaige for an arc of guen length and current 
the nature of the terminals is the most important factor in deter 
mining the iiotcntial diffeieiice The effects produced by the pressure 
and n iture of the surrounding g is, although quite appreciable, arc 
not ot so much import met , while m th« spark discharge the nature 
ol lh( terminals is of no importance, everything depending upon 
the nature uul piessure of the gas 

I he potential gradient in the arc is ver\ far from being uniform 
With cirbon terminals I uggm (11 ten Bet 98, p 1192) found that, 
with a current of 15 ampeics, there was a fall of pott ntial of 3t 7 
close to the anodi , and one 8 7 close to the t athode , so th it the cur\ e 
representing the distribution of potential between the terminals 
would be somewhat like that shown m hg 21 \Ve have seen that a 
somewhat analogous distribution of potintial holds m tin e ise ol 
conduction through flimi s, though in th it c ise the greatest diop of 
potential is m gmeril it the cathode and not it the anode The 
difference between the changes of potential at the anode and cathode 
are not so 1 irge with Fe and Cu terminals as with carbon ones 
with mercury terminals, Arons (U ted Ann 58, p 73) found the anode 
fall to be 7 4 volts, the cathode fall 5 ^ volts 

The case of the are when the cathode is a pool of inercur8 and 
the anode a metal wire placed in a vessel from which the air has 
been exhausted is one which has attracted much attention, and 
important investigations on this point have been made by 
Hewitt {Electrician, 152, p 447), \\ ills {Electric an, 54, p 26), 
Stark, Rctbchinskv and SchnaposnikofF ( Inn der Phys iS, 
p 213) and Poliak ( dtr Phys ig, p 217) In this arrange- 
ment the mercury is vapori/ed by the heat, and tin discharge 
which passes through the mercury vapour gives an exceedmglv 
bright light, which has bet n largely used for lighting factories, 

The arrangement can also be used as a rectifier, for a current 
will only pass through it when the mercury pool is the eathodc 
Thus if such a lamp is connected with an alternating current 
cireuit. It lets through the lurrcnt m one direction and stops 
that in the other, thus furnishing a current which is always m 
one direction 

Thiory of the Ire Discharge — \n incandescent body siuh 
as a piece of carbon even when at a temperature far below thrt 
of the terminals in an arc, emits corpuscles at a rate corresponding 
to a current of the order of i ampere per square centimetre ot 
inc.indt scent surface, and as the rate of increase of emission 
with the temperature is very' rapid, it is probably at the rate 
of many amptits pei square ccntimctic at the temperature of 
the negative carbon in the arc If then a piece of carbon were 
maintained it this temperature by some external means, and 
used as a cathode, a current could be sent from it to another 
electrode whether the second electrode were cold or hot If, 


however, these negatively electrified corpuscles did not produce 
other ions either by collision with the gas through which they 
move or with the anode, the spaces between cathode and anode 
would have a negative charge, which would tend to stop the 
corpuscles leaving the cathode and would require a large potential 
difference between anode and cathode to produce anv consider- 
able current If, however, there is ionization either m the gas 
or at the anode, the positive ions will diffuse into the region of 
the discharge until they are sensibly equal m number to the 
negative 10ns When this is the case the back electromotive 
force is destroyed and the same potential difference will carry 
a much larger current Ihe arc discharge may be regarded as 
analogous to the discharge between incandescent Urminils, 
the only difference being that m the arc the terminals are main- 
tained in the state of incandescence by the current and not b\ 
external means On this view the cathode is bombarded b\ 
positive 10ns which heat it to such a temperature th it negitivt 
corpuscles sufl'cient to carry the cm rent are emilttrl by it 
Ihese corpuscles bombard the anode and keep it me iriueseent 
They ionize also, either directly In collision or indinctlv by 
heating the anode, the gas and vapour of the metal of which 
the anode is made, and produie m this wav the supply of positive 
10ns which keep the cathode hot 

Discharge from a Point \ very interesting case of ekctric 
discharge is that between a sharply pointed electrode, such as a 
needle, and a metal surface of considerable area At atmospheric 
pressures the luminosity is confined to the immediate neighbour- 
hood of the point If the sign of the potential of the point does 
not change, the discharge is earned by ions of one sign — that of 
the charge on the pointed eleetiode The vtlocitv of these 10ns 
under a given potential gradient has Ixin measured by Chattock 
{Phil Mag 32, p 285), and found to agiei with that of the 10ns 
preieluced by Rontgen or uranium radiation while Jownsend 
{Phil Trans igt;, p 2^9) has shown that the charge on these 
10ns IS the same as that on the ions streaming from the point 
If the pointed electrode be placed at right angles to i metal plant 
serving as the other electrode the discharge takes pla< e wlit n, for 
a given distance of the point from the plane, the potential 
difference between the electrodes exceeds a definite v due 
depending upon the pressure and luiture of the g is through which 
the discharge passes, its value also depends upon whether, 
beginning with a small potential difference, we gradually ini rcasc 
It until discharge commences, or, beginning w ith a large potential 
difference, we dccrcisc it until the discharge stops The value 
found by the latter method is less tlun that by the former 
According to Chattock s nit isurements the potential diffi rence V 
for discharge between the point and the plate is given by tlie 
linear relation \ =-<i + W, where I is the distance of the point from 
the plate and a and b are constants From v Obermayers 
(U len Her 100, 2, p 127) experiments, m which the distance I 
w'as greater than m C h ittock s, it would si cm that the potential 
for larger distances dots not increase quite so rapidly with /as 
IS indicated by Chattock s relation The potential required to 
produce this discharge is much less than that required to produce 
a sp irk of length / lx tw i tn p irallel plates thus irom Chattock s 
experiments to produie the point discharge when /— cm in air 
at atmospheric pressure requires a potential difference of about 
3800 volts when the pointed electrode is positive, while to 
produce a spark at the same distance between phne electrodes 
would require a potential difference of about 1 q 000 v oils 
Chattock show'ed that with the same pomted clictrode the value 
of the electric intensity at the point was the same whatever the 
distance of the point from the plane 1 he v ilue of the electric 
intensity depeniled upon the shai pness of the point \\ hen the 
end of the pointed electrode is a hemisphere of radius a, Chattock 
showed thit for the same gas at the same pressure the electric 
intensity / when discharge takes place is roughh proportioned to 
<2 ® ® The value of the electric intensity at the pomted electrode 
IS much greater th in its value at a pi me electrode for long 
sparks, but we must remember thit it i distance from a 
pointed electrode equal to a smill multiple of the radius of 
curvature of its extremity the electric intensity falls very far 
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below that required to produce discharge in a uniform field, so 
that the disclw^e from a pointed electrode ought to be compared 
with a spark whose length is comparable iMth the radius of 
curvature of the point For such short sparks the electric 
intensity is very high The electric intensity required to produce 
the discharge from a gas diminishes as the pressure of the gas 
dimmishes, but not nearly so rapidly as the electric intensity for 
long sparks Here again the discharge from a point is comparable 
with shoit sparks, which, as we have seen, are much less sensitive 
to pressure changes than longer ones The minimum jxitcntial at 
which the electricity streams from the point does not depend 
upon the material of which the point is made , it vanes, however, 
considerably with the nature of the gas The following are the 
results of some expienments on this point Those m the first two 
columns are due to Rontgen, those m the third and fourth to 
Precht — 
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VVe see from this table tlut in the case of the discharge from a 
positively elcctnhed point the greater the molecular weight of the 
gas the greater the potential required for discharge Rontgen 
concluded from his experiments that the discharging potential 
from a positive point in different gases at the same pressure 
vanes inversely as the mean free path of the molecules of the gas 
In the Sxime gas, however, at different pressures the discharging 
potential does not vary so quickly with the pressure as does the 
mean free path In Precht’s experiments, m which different 
gases were used, the variations in the discharging potential 
are not so greait as the variations in the mean fne path of the 
gases 

The current of electrified air flowing from the point when the 
electricity is escaping — the well-known “ electrical wind ’ — is 
accompanied bv a reaction on tlie point which tends to drive it 
backwards Ihis reaction has been measured by Arrhenius 
{Wted 63, p ^05), who finds that w'hen positive electricity IS 
escaping from a point in air the reaction on the point foi a given 
current varies inversely as the pressure of the gas, and for 
different gases (air, hydrogen and carbonic acid) inversely as the 
square root of the molecular weight of the gas The reaction 
when negative electricity is escaping is much less The proportion 
between the reactions for positive and negative currents depends 
on the pressure of the gas Thus for equal pt^sitive and negative 
currents m air at a pressure of 70 tm the reaction for a positive 
point was I 0 times that of a negative one, at 40 cm pressure 
2 6 times, at 20 ern pressure 3 2 times, at 10 ^ cm pressure 7 
times, and at 5 i cm pressure 15 times the reaction for the 
negative point Investigation shows that the reaction should 
be proportional to the quotient of the cuiTcnt by the velocity 
acquired by an ion under unit potential gradient Now this 
velocity IS inversely proportional to the pressure, so that the 
reaction should on this view lx; directly proportional to the 
pressure This agrees with Arrhenius’ results v hen the point is 
positive Again, the vdoiities of an ion m hvdrogen, air and 
carbonic acid at the same pressure are approximately inversely 
proportional to the square roots of their molecular weights, so 
that the reaction should be directly proportional to this quantity 
This also agrees with Arrhenius’ results for the discharge from a 
positive point The velocity of the negative ion is greater than 
that of a positive one under the same potential gradient, so that 
the reaction for the negative point should be less that that for a 
positive one, but the excess of the positive reaction over the 
negative is much greater than that of the velocity of the negative 


ion over the velocity of the positive There is, however, reason to 
believe that a considerable condensation takes place around the 
negative ion as a nucleus after it is formed, so that the velocity of 
the negative ion under a given potential gradient will be greater 
immediately after the ion is formed than when it has existed for 
some time The measurements which have been made of the 
velocities of the ions relate to those which have been some time m 
existence, but a large part of the reaction will be due to the 
newly-formed 10ns moving with a greater velocity, and thus 
giving a smaller reaction than that calculated from the observed 
\ elocity . 

With a given potential difference between the point and the 
neighbouring conductor the current issuing from the point is 
greater when the point is negative than when it is positive, except 
in oxygen, when it is less Warburg {Sttz Akad d Wt<;seHsch 
zu Berlin, 1809, 5 °; P 77 °) has shown that the addition of a 
small quantity of oxygen to nitrogen produces a great diminution 
m the current from a negative point, but has very little effect on 
the discharge from a positive point Thus the removal of a trace 
of oxygen made a leak from a negative point 50 times what it was 
before Experiments with hydrogen and helium showed that 
impurities in tliese gases had a great effect on the current when 
the point was negative, and but little when it was positive This 
suggests that the impurities, by condensing round the negative 
ions as nuclei, seriously dimmish their velocity If a point is 
charged up to a high and rapidly alternating potential, such as 
can be produced by the electric oscillations started when a I cyden 
jar IS discharged, then in hydrogen, nitrogen, ammonia and 
carbonic acid gas a conductor placed m the neighbourhood 01 the 
point gets a negative charge, while in air and oxygen it gets a 
positive one Ihere are two considerations which arc of im- 
portance m connexion with this effect The first is the velocity of 
the 10ns m the electric field, and the second the ease with which 
the 10ns can give up their charges to the metal point 1 he gre iter 
velocity of the negative 10ns would, if the potential were rapidly 
alternating, cause an excess of negative 10ns to be left m the 
surrounding gas This ls the case in hydrogen If, however, the 
metal had a much greater tendency to unite with negative than 
with positive 10ns, such as we should expect to be the case m 
oxvgcji, this would act m the opposite direction, and tend to 
leave an excess of positive ions in the gas 

The Characteristtc Curve jor Discharge through Gases — When 
a current of electricity passes through a metallic conductor the 
relation between the current and tlie potential difference is tlie 
exceedingly simple one expressed by Ohms law, the cuircnt 
is proportional to the potential difference When the current 
passes through a gas there is no such simple relation Thus wc 
havealreadv mentioned cases where the current increased as the 
potential increased although not in the same proportion, while 
as we have seen in rertain stages of the arc discharge the potential 
difference diminishes as the current increases Thus the problem 
of finding the current which a given battery will produce when 
part of the circuit consists of a gas discharge is much more 
complicated than when the circuit consists entirely of metallic 
conductors If, however, wc measure the potential diffeience 
between the electrodes in the gis when different currents are 
sent thiough it, we can plot a curve, cafled the “ characteristic 
curve," whose ordinates are the potential differences between 
the electrodes in the gas and the abscissae the corresponding 
currents By the aid of this curve we can calculate the current 
produced when a given battery is connected up to the gas by 
leads of known resistance 

For 1 ft Eq be thf electromotive force of the battery, R the icsist 
ance of the leads, t the curnnt, the potential difference between 
the terms m the gas will be Eq-Ri let \BC (fig 22) be the 

characteristic curve, ’ the ordinates being the potential difference 
between the terminals in the gas, and the abscuisac the current 
Driw the line I M whose equation is E = Eq-Ri, then the points 
where this line cuts the characteristic curves will give possible 
values of t and E, the current through the discharge tube and the 
potential difference between the terminals Some of these points 
inav, however, correspond to an unstable position and be impossible 
to realize The following method guts us a ciitenon by which we 
can distinguish the stable from the unstable positions If the current 
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is increased by dt, the electromotive force which has to be overcome 
by the battery is + If R + dKjdt is positive tlicrc will 

be an unbalanced electromotive force round the circuit tendmq to 
stop the current Thus the increase in the current will be stopped 
and the condition will be a stable one If, however, R + rfF/rfi is 
negative there will be an un 
biKnced electromotive force 
tending to increase the current 
still further , thus the current 
will go on increasing and the 
condition will be unstable 
Thus for stability R + dhldt 
must be positive, a condition 
first given by Kaufmann (Ann 
der Ph\s it, p 158) The 
geometrical interpretation of 
tlus condition is that the 
straight line LM must, at the 
point w here it cuts the char- 
acteristic curve, be steeper 
Fig 22 than the tangent to character 

ibticcuivc ihus of the points 
ABC where the line cuts the curve m fig 22, A and C correspond 
to stable states and B to an unstable one The state of tilings 
represented by a point P on the characteristic curve when the slope 
is downw~ird cannot be st ible unless there is m the external ciicuit 
a resistance greater than that represented by the tangent of the 
inclination of the tangent to the curve it P to the horuontal axis 
If we keep the external electromotive force the same and gradually 
increase the resistance m the h ids, the line I M will become steeper 
and steeper C will move to the left so that the current will diminish 
when the line gets so steep that it touches the curve at C', any 
further increase m the resistance will produce an abrupt change m 
the current for now the state of things repn sented by a point near 
IS the only stable state Thus if the B C part of the curve corn 
sponded to a luminous tlischargo and the A part to a dark dischaigc, 
we see that if the electromotive force is kept constaint theTc is a 
minimum value of the current for the luminous discharge If the 
current is n duced below this value, the dischirge ccascs to be 
luminous, and there is an abrupt diminution m fht current 

Cathode Rays — When the gas m the discharge tube is at a 
very low pressure some remarkable phenomena occur in the 
neighbourhood of the cathode These seem to have been first 
observed by Plueker (Ro^g 4nn 107, p 77 , ii6, p 45) who 
noticed on the walls of the glass tube near the cathode a gnenish 
phosj^oresLtnee, wluch he regarded as due to rajs proceeding 
from the cathode, striking against the bides of the tube, and then 
travelling back to the cathode He found that the action of a 
mignct on these rays was not the same as the action on the 
part of the discharge near the positive electrode Hittorf (Fogg 
4.nn 136, p 8) showed that the agent producing the phosphor- 
escence was intercepted by a solid, whethei conductor or insulator, 
placed between the cathode and the sides of the tube He 
regarded the phosphorescence as caused by a motion starling 
from the cathode and travtllmg m straight lines through the gas 
Goldstein (Monat der Bcrl Akad , 1876, p 24) conhrmed this 
discovery of Hittorf’s, and further showed tlaat a disUnct, 
though not very sharp, shadow is east by a small object placed 
near a large pi me catliodc This is a proof that the rays pro- 
ducing the phosphoresce-nce must be emitted almost normallv 
from the cathode, and not, like the raj s of light from a luminous 
surface, in all directions, for such ravs would not produce a 
perceptible shadow if a small bodv were placed near the plane 
(joldstein regarded the phosphorescence as due to waves in the 
ether, for whose propagation the gas was not necessary Crookes 
(Phil Trans 1 p i-jc;, pt 11 pp <587, 661), who made 

man/ remarkable researches m this subject, took a different 
view He regarded the rays as streams of negatively electrified 
particles projected normally from the cathode with great velocity, 
and, when the pressure is sufficiently low, reaching the sides of 
the tube, and by their impact produang phosphorescence and 
heat The ra/s on this view are deflected by a magnet because 
a magnet exerts a force on a charged moving body 

These rays striking against gla-ss make it phosphorescent | 
The colour of the phosphorescence depends on the kind of glass , 
thus the light from soda glass is a yellowish green, and that from 
lead glass blue Many other bodies phosphoresce when exposed 
to these rajrs, and m particular the phosphorescence of some 



gems, such as rubies and diamonds, is exceedingly vivid The 
spectrum of the phosphorescent light is generally continuous, 
but Crookes showed that the phosphorescence of some of the 
rare earths, such as yttnum, gives a spectrum of bright bands, 
and he founded on this fact a spectroscopic method of great 
importance Goldstein (y/xed Ann 54, p 371) discovered 
that the haloid salts of the alkali metals change colour under 
the rays, sodium chloride, for example, becoming violet The 
coloration is a surface one, and has been traced by Is WTedmann 
and Schmidt (ITir if Ann 54, p 618) to the formation of a sub- 
chloridc Chlorides of tin, mercury and lead also change colour 
in the same way h, Wicdmann(fTiif</ Ann 56, p 201) discovered 
another remarkable effect which he edlcd thermo-luminescence , 
he found that many bodies after Ixing exposed to the cathode 
rays possess for some time the power of becoming luminous 
when their temperature is raised to a point far below that at 
which they become luminous m the normal state Substances 
belonging to the class called by van ’t Hoff solid solutions exhibit 
this property of thermo-luminescence to a remarkable extent 
They are formed when two salts, one greatlv in excess of the 
other, are simultaneously precipitated from a solution A trace 
of MnSO^ in CaSO, shows very brilliant thermo-luminescence 
The impact of c^ithode rays produces after a time perceptible 
changes m the glass Crookes (Phxl Trans pt 11 1879, p 645) 
found that after glass has been phosphorescing for some time 
under the cathode rays it seems to get tired, and the phosphor- 
(scence is not so 
bright as it was 
mitiallv Thus, for 
example, when the 
shadow of a Mal- 
tese cross IS thrown 
on the walls of the 
tube as in fig 23, 
if ifter lilt dis- 
charge has been 
going on for some 
time the cross is 
shalvcn down or a 
new cathode used 
whose line of lire does not cut the cross, the pattern of the iross 
w ill still be seen on the glass, but it w ill now be brighter instead 
of darker than the surrounding portion The portions shielded 
bj the cross, not lieing tried by bemg made to phosphoresce 
for a long tune, respond more vigorously to the stimulus than 
those portions which have not been protected Skinner (Proe 
Camb Phil Soc i\ p ^71) and Thomson found on the glass 
which had been exposed to the ravs gelatinous filaments, appar- 
ently silica, resulting from the redut tion of the gUss A rediu ing 
action was also noticed by \ illard {Journ de phys 3 v 111 
p 140) and Wehnelt (Wted inn 67 p 421) It can be viell 
shown bv letting the rays fall on a plate of ovidued copper, 
when the part struck by the rvjs will become bright The 
rays heat bodies on which they fall, and if they are conccnlrvlcd 
by using as a cathode a portion of a spherical surfaie the hi it 
at the centre becomes so great that a piece of jihlmum w ire c m 
be melted or a diamond charred Measurements of the heating 
effects of the rays have been made by Thomson (Phtl Mag 
fs] 44, P 293) and ( ady ( Dm der Phys i, p 67S) ( rookes 

(Phtl Trans , 1879, pt 1 p 1=12) showed that a vane mounted 
as m a radiometer is set in roLition bj the rav s the direction or 
the rotation bemg the same as wuuKl be produecd bj a sirt un 
of particles proceeding from the cathode 'Ihe movement is 
not due to the momentum impirted to the vanes ivj the ravs, 
but to the difference in temperature between the sides of the 
vanes the rays making the side against which they strike 
hotter than the other 

Effect of a Magnet — The ravs are deflected bj a magnet, 
so that the distribution of phosphorescence over the glass and 
the shape and position of the shadows cast bv bodies m the tube 
are altered by the proximity of a magnet The laws of magnetic 
deflenionof these ravs have been investigated bv Plucker (Pogg 
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Ann 103, p 88), Hittorf (Pogg Ann 136, p 213), Crookes (P/«/ 
Trans , 1879, Pt P 557 )> and Schuster {Proc Roy Soc 47, p 
526) The defle:tion is the same as that of negatively electrified 
particles travelling along the path of the rays Such particles 
would in a magnetic field be acted on by a force at right angles 
to the direction of motion of the particle and also to the magnetic 
force, the magnitude of the foice being proportional to the 
product of the velocity of the particle, the magnetic force, and 
the sine of the angle between these vectors In this case we have 
seen that if the particle is npt acted on by an electrostatic field, 
the path in a uniform magnetic field is a spiral, which, if the 
magnetic force is at right angles to the direction of projection 
of the particle, becomes a circle in the plane at right angles to 
the magnetic force, the radius being ww/Hc, where m, v, e are 
respectively the mass, velocity and charge on the particle, and 
H IS the magnetic force Ihc smaller the difference of potential 
between the electrodes of the discharge tube the greater the 
delle: ion produced by a magnetic field of given strength, and as 
the difference of potential rapidly increases with diminution of 
pressure, after a certain pressure has been passed, the higher 
the exh\ustion of the tube the less the magnetic deflection of 
the rays Birkcland (Compits rendus, 1896, p 492) his shown 
that when the dischirge is from an induction coil the cathode 
rays produced in the tube at any one time are not equally 
deflected by a magnet, but that a narrow patch of phosphor- 
escence when deflected by a magnet is split up into several distinct 
pctches, giving rise to what Birkcland calls the “ m^netic 
spectrum ” Strutt (Phil Mag 48, p 478) has shown that this 
magnetic spectrum does not occur if the discharge of a large 
number of cells is employed instead of the coil Thomson (Proc 
Camb Phtl Soc 9, p 243) has shown that if the potential 
difference between the electrodes is kept the same the magnetic 
deflc" ion is independent of the nature of the gas filling the 
discharge tube , this was tested with gases so different as air, 
hydrogen, carbonic acid and methyl iodide 
Charge of Negative Electricity earned by the Rays — We have 
seen that the rays are deflected by a magnet, as if they were 
particles charged with negative electricity Perrin (Comptes 
rendus, 121, p 1130) showed by direct experiment that a stream 
of negative electncitv is associated with the rays A modifica- 
tion made by Thomson of Pemn’s experiment is sketched in 
fig 2^ (Phtl Mag 48, p 478) 

The rays start from tlic cathocU A, and pass through a sht m a 
solid brass rod B fitting tightly into the neck of the tube This 
rod is connected with earth and used as the anode The r lys after 
passing through the sht travel through the vessti C D and E art 
two insulatttl metal cylinders 
msulitcd from each other, 
and each h iving a sht cut in 
its face so as to enable the 
rays to pass into the inside of 
the inner cylinder, which is 
connected with an electro 
meter, the oiittr cylinder 
being connected with the 
earth The two cylinders are 
placed on the f ir side of the 
vessel, but out of the direet 
line ot lire of the rays When 
the rays go straight through 
the sht there is only a very 
small negative charge com- 
municated to the inner 
cylinder, but when they arc 
deflected by a magnet so that 
the phosphorescent patch falls 
on the sht in the outer 
cylinder the inner cylinder 
receives a v ciy large negative 
charge, the mere usecomcidmg 
very sharply with the appearance of the phosphorescent patch on thi 
slit Whin tlie patch is so much deflected by tht magnet that it 
falls below the slit, the negative charge in the cylinder again dis 
appears This expenment shows that the cathode rays are accom 
panied bv a stream of negative electrification The same apparatus 
can be used to show that the passage of cathode rays through a 
gas makes it a conductor of clectncity tor if the induction coil is 
kept running and a striam of the ravs kept steadily going into the 


inner cylinder, the potential of the inner cylinder reaches a definite 
negative value below which it does not fall, however long the rays 
may be kept going The cylinder reaches a steady state in which 
the gam of negative electricity from the cathode lays is equal to the 
loss by leakage through the conducting gas, the conductivity being 
produced by the passage of the rays through it If the inner cylinder 
is charged up mitially w ith a greater negative charge than corresponds 
to the steady state, on turning the rays on to the cylinder the negative 
charge will decrease and not mcreise until it reaches the stcadv 
state The conductivity produced by the passage of cathode rays 
through a gas diminishes rapidly with the pressure When rays 

K ass through a gas at a low pressuie, they are deflected by an electric 
eld , when the pressure of the gas is higher the conductivity it 
acquires when the c ithoilc rays pass throiigli it is so large that the 
potential gradient cannot reach a sufficiently high value to product 
an appreciable deflection 

Thus the cathode rays carry a charge of negative clcctncit) , 
the experiment described on page 651 (fig 13) shows that they 
are deflected by an electric ft Id is if they were negatively 
electrified, and are acted on by a magnetic force in just the way 
this force would act on a negatively eletlnfied body moving 
along the path of the ras s There is therefore every reason for 
behevmg that they are charges of negative electnt ity m rapid 
motion By measuring the deflection produted by magnetit 
and electric fields we can determine the velocity with which 
these particles moved and the ratio of the mass of the particle 
to the charge carried by it 

We may conclude fiom the experiments that the value of mjc 
for the particles constituting the cathode rays is of the order 
i/i 7 X 10^, and we have seen that tnje has the same value in 
ail the other casts of negative 10ns in a gas at low pressure for 
which It has been measured — viz for the U/ns produced when 
ultra-violet light falls on a metal plate, or when an incandesa nt 
carlxin filament is surrounded by a gas at a low pressure, and 
for the P particles given out by radio-active bodies We have 
also seen that the value of the charge on the gaseous ion, in all 
cases m which it has been measured — viz the ions pioduced by 
Rontgen and uranium radiation, by ultra-violet light, and by the 
dis( harge of elet tnfication from a point — is the same m magni- 
tude as the tharg carried by the hydrogen atom in the electrolysis 
of solutions The mass of the hydrogen alone is, however, io'"‘ 
times this charge, v hile the mass of the carriers of negative electri- 
fication is only i/i 7 X 10" times tht charge, hence the mass of 
the tamers of the negative elet tnfication is only , 5 of the mass 

of the hydrogen atom We are thus, by the study of the electnt 
discharge, forced to recognize the existence of masses very much 
smaller than the smallest mass hitherto recognized in chemistry 
Direct determinations of the velocity of the cathode rays have 
been made by J J Tliomson (f'/ii/ 38, p 358), who intasuicd 

the interval between the appca’^inci of phosphorcstt ntc on tiso 
pieces of glass placed at a known distance apart, and by Maiorain 
(Wttovo Ctmenlo, 4, f>, p 336) and Battclh and Stifamn (P/tys Zetl 
P 5 *)> who measured the interval between the irnv il of tlie 
negative charge earned by the rays at two places separated by a 
known distance The values of the velocity got m this way are nmch 
smaller than the values got by the indirect metliods jircviously 
described thus J J Thomson at a fairly high pressure found Iht 
velocity to be 2 x 10^ cm /stc Maioi ana found values ranging 
between 10^ and 6x 10’ cm /^ec , and Battclh and Stclanini valius 
ranging from 6x10* to i 2x10'^ In these methods it is very 
difticult to eliminate the effect of tlie interval which elapses between 
the arrival of the rays and the attainment by the means of detection, 
such as the phosjihort sconce of the glass or the deflection of tlie 
electrometer, of sufficient intensity to affect the senses 

Transmission of Cathode Rays through Solids — Lenard Rays — 
It was for a long time believed that all solids were absolutely 
opaque to these rays, as Crookes and Goldstein had proved that 
very thin glass, and even a film of collodion, cast intensely black 
shadows Hertz Ann 45, p 28), however, showed that 

behind a piece of gold-leaf or aluminium foil an appreciable 
amount of phosphorescence occurred on the glass, and that the 
phosphorescence moved when a magnet was brought near A 
most important advance was next made by Lenard (Wied Ann 
51, p 225), who got the cathode rays to pass from the 
inside of a discharge tube to the air outside For this purpose he 
used a tube like that shown m fig 25 The cathode K is an 
aluminium disc i 2 cm in diameter fastened to a stiff wire, which 
IS surrounded by a glass tube The anode A is a brass strip partly 
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surrounding the cathode The end of the tube m front of the 
cathode is closed by a strong metal cap, fastened m with marine 
glue, m the middle of which a hole i 7 mm in diameter is bortd, 
and covered with a piece of very thm aluminium foil about 
0026 mm in thickness The aluminium window is in metallic 
contact with the cap, and this and the anode are connected with 
the earth Ihe tube is then exhausted until the cathode rays 
strike against the window Diffuse light spreads from the 
window into the air outside the tube, and can be traced in a dark 
room for a distance of several centimetres From the window, 
too, proceed ravs which, like the cathode rays, can produce 
phosphorescence, for certain bodies phosphoresce when placed 
in the neighbourhood of the window 1 his effect is conveniently 
observed by the platino-cyanide screens used to detect Rontgen 
radiation The properties of the rays outside the tube resemble 
in all respects those of cathode rays , 
they arc deflected by a magnet and 
by an electric field, they loni/e the 
gas through which they pass and make 
It a conductor of electricity, and they 
affecta photographic plate and change 
the colour of the haloid salts of 
the alkali metals As, however, it is convenient to distinguish 
between cathode rays outside and inside the tube, we shall call 
the former Lenard lavs In air at atmospheric pressure the 
Lenard rays spread out very diffusely If the aluminium 
window, instead of opening into the air, opens into another tube 
whuh can be exhausted, it is found that the lower the pressure of 
the gas in this tube the farther the rays travel and the less diffuse 
they are By filhng the tube with different gases Lenard showed 
that the greater the density of the gas the greater is the absorp- 
tion of these rays Thus they travel farther in hydrogen than in 
any other gas at the same pressure Lenard showed, too, that if 
he adjusted the pressure so that the density of the gas in this tube 
was the same — if, for example, the pressure when the tube was 
filled with oxygen was jV of pressure when it was filled with 
hydrogen — the absorption was constant whatever the nature of 
the gas Becker (/l;m der Phys 17, p 381) has shown that this 
law IS only approximated true, the absorption by hydrogen 
being abnormally large, and by the inert monatomic gases, such 
as helium and argon, abnormally small I he distance to which 
the Lenard rays penetrate into this tube depends upon the 
pressure in the discharge tube , if the exhaustion m the latter is 
very high, so that there is a large potential difference between 
the cathode and the anode, and therefore a high velocity for the 
cathode rays, the I enard rays will penetrate farther than when 
the pressure m the discharge tube is higher and the velocity of the 
cathode rays smaller Lenard showed that the greater the 
penetrating power of his rays the smaller was their magnetic 
deflection, and therefore the greater their velocity , thus the 
greater the velocity of the cathode rays the greater is the velocity 
of the Lenard rays to which they give rise Por very slow 
cathode rays the absorption by different gases departs altogether 
from the density law, so much so that the absorption of these rays 
by hydrogen is greater than that by air (Lenard, Ann der Phys 
12, p 732) Lenard Ann 56, p 251;) studied the passage of 

his ravs through solids as well as through gases, and arrived at 
the very interesting result that the absorption of a substance 
depends only upon its density, and not upon its chemical com- 
position or physical state , in other words, the amount of 
absorption of the rays when they traverse a given distance 
depends only on the quantity of matter they cut through in the 
distance McClelland (Proc Roy Soc 61, p 227) showed that 
the rays carry a charge of negative electricity, and M'Lennan 
measured the amount of ionization rays of given intensity 
produced in different gases, finding that if the pressure is adjusted 
so that the density of the different gases is the same the number 
of ions per cubic centimetre is also the same In this case, as 
Lenard has shown, the absorption is the same, so that with the 
L.enard rays, as with uranium and probably with Rontgen 
rays, equal absorption corresponds to equal ionization A 
convenient method for producing Lenard rays of great 



intensity has been described by Des Coudres {Wted Ann 

62, p 134) 

Diffuse Reflection of Cathode Rays — ^When cathode rays fall 
upon a surface, whether of an insulator or a conductor, cathode 
rays start from the surface in all directions This phenomenon, 
which was discovered by (loldstem {Wted Ann 62, p 1^4), has 
been investigated by SUirke {Wted Ann 66, p 49 , Ann der 
Phys III, p 75), Austin and Staike {Ann der Phys 9, p 271), 
Campljell-Swmton {Proc Roy Soc 64, p 377), Mcmtt {Phys 
Rev 7, p 217) and Gehrcke {Ann der Phys 8, p 81) , it is often 
regarded as analogous to the diffuse reflection of light from such 
a surface as gypsum, and is spoken of as the diffuse reflection of 
the cathode rays According to Merritt and Austin and Starke 
the deviation m a magnetic field of these reflected rays is the same 
as that of the incident rays The experiments, however, were 
confined to rays reflected so that the angle of reflection was 
nearly equal to that of incidence Gehrcke showed that among 
the reflected rays there were a large number which had a much 
smaller velocity than the incident ones According to Campbell- 
Swinton the “diffuse” reflection is accompanied by a certain 
amount of specular” reflection Lenard, who used slower 
cathode rays than Austin and Starke, could not detect in the 
scattered rays any with velocities comparable with that of the 
incident rays , he obtained copious supplies of slow rays whose 
speed did not depend on the angle of incidence of the primary 
rays {Ann der Phys 15, p 485) When the angle of incidence 
IS very oblique the surface struck by the rays gets positively 
charged, showing that the secondary rays are more numerous 
than the primary 

Repulsion of two Cathode Streams — Goldstein discovered that 
if in a tube there are two cathodes connected together, the 
cathodic rays from one cathode are deflected when they pass 
near the other Experiments bearing on this subject have been 
made by Crookes and Wiedemann and Fbert Ihe phenomena 
may be described by saying that the repulsion of the rays from 
a cathode A bv a cathode B is only appreciable when the rays 
from A pass through the Crookes dark space round B 1 his is 
what we should expect if we remember that the electric field m 
the dark space is far stronger than m the rest of the discharge, 
and that the gas m the other parts of the tube is rendered a 
conductor by the passage through it of the cathode rays, and 
therefore mcapable of transmitting electrostatic repulsion 

Scattering of the Negative Electrodes — In addition to the 
cathode rays, portions of metal start normally from the cathode 
and form a metallic deposit on the walls of the tube 7 he 
amount of this deposit varies v ery much with the metal C rookes 
{Proc Roy Soc 50, p 88) found that the quantities of metal 
tom from electrodes of the same size, in equal times, by the 
same current, are m the order Pd, Au, Ag, Pb, Sn, Pt, ( u Cd, 
Ni, In, E'e In air there is very little deposit from an A 1 
cathode, but it is abundant in tubes filled with the monatomic 
gases, mercury vapour, argon or helium The scattering 
increases as the density of the gas diminishes The particles 
of metal are at low pressures deflected bv a magnet, though not 
nearly to the same extent as the cathode rays According to 
Orandquist, the loss of weight of the cathode in a given time is 
proportion il to the square of the current, it is therefore not, 
like the loss of the cathode in ordinary electrolysis, proportion il 
to the quantity of current which passes through it 

Positive Rays or “ Can dstrahlen G- Idstt in ( Herl Sttzung<;b 
39, p 691) found that with a perforated laihoue certain 
rays occurred behind the 
cathode which were not 
appreciably deflected by a 
magnet , these he called 
Canal-strahlen, but we shall, 
for reasons which will appear 
later, call them “ positive 
rays ’ Fir 26 

Their appearance is well 

shown m fig 26, taken from a paper by Wehnelt {Wted Ann 
67, p 421) in which they are represented at B Goldstein found 
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that their colour depends on the gas m which they are 
formed, being gold-colour m air and nitrogen, rose-colour m 
hydrogen, yellowish rose in oxygen, and greenish gray in 
carbonic acid 

The colour of the luminosity due to positive rays is not in 
general the same as that due to anode rays , the difference is 
exceptionally well marked m helium, where the cathode ray 
luminosity is blue while that due to the positive rays is red 
Ihe luminosity produced when the rays strike against solids 
13 also quite distinct The lathode rays make the body emit 
a contmuous spectrum, while the spectrum produced by the 
positive riys often shows bright lines Thus lithium chloride 
under cathode ravs gives out a steely blue light and the spectrum 
IS continuous, while under the p<isitive rays the' salt gives out a 
brilliant red light and the spectrum shows the red helium line 
It is remarkable that the lines on the spectra of the alkali metals 
are much more easily produced when the jxisitive rays fall on 
the oxide of the metal than when they fall on the metal itself 
Thus when the positive rays fall on a pool of the liquid alloy 
of sodium and potassium the specks of oxide on the surface 
shine with a bnght >ellow light while the untarnished part of 
the surface is quite dark 

W Wien (Wted Ann 6s, p 4J5) measured the \Hluc^ of 
ejm for the particles forming the positive rays Other measure- 
ments have been made by Ewers {Wied Ann 6q, p 167) and 
J f Thomson (P/ll/ Ma^ 13, p shi) The difference's between 
the values of elm for the cathode and positne rays are very 
remarkable hor cithodc rays whose velocity does not approach 
that of light, e/i« is always equ il to i 7 x lo'', while for the positive 
rays the greatest value of this quantity yet observed is 10', 
which IS also the value of ejm for the hydrogen 10ns in the electro- 
lysis of dilute solutions In some expcnmints made bv J J 
Ihomson {Phtl p 359) it was found that when the 

pressure of the gas was not too low the bnght spot produced by 
the impact of a pencil of these rays on a phosphorescent screen 
IS deflected by elcctnc and magnetic forces into a continuous 
band extending on both sides of the undeflected position The 
portion 01 one side is m general much fainter than that on the 
other riic direction of this deflection shows that it is produced 
b\ partiilC'. charged witli nc^xlive eloctnntv, while the brighter 
bind IS due to particles charged with positive electricity The 
negatively electrified particles which produce the band c c are 
not corpuscles, for from the electric and magnetic deflections 
we can find the value of e m As this proves to l>e equal to io\ 
we see that the mass of the earner of the negative charge is 
comparable with that of an atom, ind so very much gi eater 
thin that of a corpusde At very low pressures part of the 
phosphorescem c disappears, while the upper portion breaks up 
into two patches (fig 27) For one of these the maximum value 
of elm IS 10' and for the other 5 x 10^ At low pressures the 
appearance of the patches and the values of ejm are the same 
whether the tube is filled originally with air, hydrogen or 
helium In some of the experiments the tube was exhausted 
until the pressure was too low to allow the discharge to pass 
A very small quantity of the gas under investigation was then 
admitterl into the tube, just sufficient to allow the discharge to 
pass, and the deflection of the phosphorescent patch measured 
The following gases were admitted into the tube, air, carbonic 
oxide, oxygen, hydrogen, helium, argon and neon, but whatever 
the gas the appearance of the phosphorescence was the same , 
m every case there were two patches, for one of which ^/w<=io* 
and for the other ejm~s helium at higher pressures 

anothei patch was observed, for which e/w = 2 5Xio'* Ihe 
contmuous Ixind into which the phosphorescent spot is drawn 
out when the pressure is not exceedingly low, which mvolves 
the existence of particles for which the mean value of ejm varies 
from zero to 10*, can be explained as follows The rays on their 
wiy to the phosphorescent screen have to pass through gas 
which IS ionized by the passage through it of the positive rays , 
this gas will therefore contain free corpuscles The particles 
which constitute the rays start with a charge of positive elec- 
tricity Some of these particles in their journey through the 


gas attract’ a corpuscle whose negative charge neutralizes the 
positive charge on the particle Ihe particles when in this 
neutral state may be ionized by collision and reacquire a positive 
charge, or by attracting another particle may become negatively 
charged, and this process may be repeated several times on their 
journey to the phosphorescent screen Thus some of the particles, 
instead of being positively charged for the whole of the time 
they are exposed to the electric and magnetic forces, may be 
for a part of that time without a charge or even have a negative 
charge The deflection of a particle is proportional to the 
average value of its charge whilst under the influence of the 
deflecting forces Thus if a particle is without a charge for a 
part of the tnnt , its deflection will be less than that of a particle 
which has retained its positive charge for the whole of its journey, 
while the few particles which have a negative charge for a 
longer time than thev have a positue will be dcfledid m the 
opposite direction to the mam portion and will produce the tail 

(fig 27) 
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A similar explanation will app’y to the positive lays discovered 
by Villard (Compies renJus, 143, p 674) and | J Thomson 
{Phtl Mag 13, p 3<;o), which travel in the opposite direction lo 
the rays we have been considering, i e they travel away from the 
lathodc and in the direction of the cathode s rays , these rays 
are sometimes cmlled “ retrograde ” rays These as far as has 
been observed have always the same maximum value of ejm, 
i e 10^, and there are a considerable numlier of negitive ones 
always mix«d with them The maximum velocity of both the 
positive and retrograde nvs is about 2 x 10“ cm /see and v tries 
very little with the potential difference between the electrodes 
m the tube in which they are produced (J J Thomson, Phil 
Mag , Dec igog) 

The positive rays show, when the pressure is not very low, the 
line spectrum of the gas through which they pass An exceed- 
ingly valuable set of observations on this point have been made 
by Stark and his pupils (Phystk Zcit 6, p 892 , Ann der 
Phys 21, pp 40, 457) Stark has shown that m many gases, 
notably hydrogen, the spectrum shows the Doppler effect, and he 
has been able to calculate in this way the v clocity of the positive 
rays 

Anode Rayi — Gelircke and Reichenhem (Ann dir Phys 25, 
p 861) have found that when the anode consists of a mixture of 
sodium and lithium chloride raised to a high temper ilurc cither 
by the discharge itself or by an independent heating circuit, very 
conspicuous rays come from the anode when the pressure of the 
gas m the discharge tube is very low, and a large coil is used to 
produce the discharge The determination of e, m for these rays 
showed that they arc positively charged atoms of sodium or 
litliium, moving with very considerable velocity , in some of 
Gehreke’s experiments the maximum velocity was as great as 
I 8 X 10' cm /sec though the average was about 10^ cm /sec 
These velocities are less than those of the positive rays whose 
maximum velocity IS about 2 X 10® cm /sec (j J f) 

CONDUCTION OF HEAT. The mathematical theory of con- 
duction of heat was developed early in the 19th century by 
Fourier and other workers, and was brought to so high a pitch of 
c xcellence that little has remained for 1 iter writers to adcl to this 
department of the subject In fact, for a considerable period, 
the term “ theory of heat ” was practically synonymous with the 
mathematical treatment of a conduction But later experimental 
rcscsarches have sho'vn that the simple assumption of constant 
coefficients of conductivity and emissivity, on which the mathe- 
matical theory is based, is m many respects inadequate, and the 
special mathfcmatical methods develop^ by J B. J Fourier need 
not be considered m detail here, as they arc m many cases of 
mathematical rather than jiliysical interest The mam object of 
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the present article is to describe more recent work, and to discuss 
experimental difficulties and methods of measurement 

1 Mechanism of Conduction — Conduction of heat implies 
tiansmission by contact from one body to another or between 
contiguous particles of the same body, but docs not include 
transference of heat by the motion of masses or streams of matter 
from one place to another This is termed convection, and is most 
important in the case of liquids and gases owing to their mobility 
Condi ction, however, is generally understood to include diffusion 
of heat in fluids due to the agitation of the ultim ite molecules, 
which is really moleculai convection I L also includes diffusion of 
heat by internal radiation, which must occur in transparent 
substances In measuring conduction of heat in fluids, it is 
possible to some extent to eliminate the effects of molar con- 
vection or mixing, but it would not be possible to distinguish 
between diffusion, or internal radiation, and conduction Sornt 
writers have supposed that the ultimate atoms are conductors, 
and tliat heat is transferred through them when they are in 
contact This, however, is merely transferring the properties of 
matter m bulk to its molecules It is much more probable that 
lieat IS really the kinetic energy of motion of the molecules, and 
IS passed on from one to another by collisions hurther, if 
we adopt W Weber s hypothesis of electric atoms, capable of 
diffusing through metallic bodies and conductors of electricity, 
but capable of vibration only in non-conductors, it is pos‘;iblc 
that the ultimate mechanism of conduction ma> he reduced m all 
cases to that of diffusion in metallic bodies or internal radiation 
m dielectrics Ihe high conductivity of metals is then explained 
by the small mass and high velocity of diffusion of thuse electric 
atoms Assuming the kinetic energy of an electnc atom at any 
temperature to lie ei^ual to that of a gaseous molecule, its 
velocity, on bir J J Thomson s estimate of the mass, must 
be upwards of forty times that of the hydrogen molecule 

2 Lav of Conduction — Ihc experimental law of conduction, 
which forms the basis of the mathematiuil theory, wa^ established 
ma qualitative manner by houner and tne early experimentalists 
Although it IS seldom explicitly stated as an experimental law, 
It should really be regvnled in this light, and may be brief!) 
worded as follows “ Fhe rate of transnmnon of heat by conduction 
ts proportional to the temperature gradunt ” 

The “ rate of transmission of heat ’’ is here understood to 
mcm the quantit) of hext transferred m unit time through unit 
area of eross-section of the substance, tlie unit area being taken 
perpendicular to the lines of ffow It is clear that the quantity 
transferred m anv case must hi jointly proportional to the area 
and the time Ibt “g'-vdicnt of temperature ’ is the fxU of 
tcmpei ature m degrees peruniL length along the h es of flow The 
tlunnal conductivity of the substance is the constant ratio of the 
late of transmission to the temper iturc grxdieiit To take the 
simple t ise of the “ wall ” or flat plate considered by Fox itr for 
the delmition of thermal conductivity, suppose tiuit a quantity of 
heat ( ) passes m the time 1' through an area \ ol a plate of 
conductiv ity k and thickness x, the sides of which are constantly 
maint lined at temperatures & and 0 I he rate of transmission 
of hi it is Q AT, and the temperature gradient, supposed uniform, 
IS (6* - ) i, so that the law of conduction leads at once to the 

ecjuation 

y/AT-A(0 -0‘)ix=kdeldx (i) 

1 Ills relation applies accurately to the case of the steady flow 
of heat m parallel straight lines Uirough a homogeneous and 
isotropic solid, the isothermal surfaces, or surfaces of equal 
temper iture, being planes perpendicular to the lines of flew 
If the flow 13 steady, and tlie temperature of each point of the 
body invariable, tlie rate of transmission must be everywhere the 
same If the gradient is not uniform, its value may be denoted hv 
dOjdx In the steady state, the product kdOjdx must be constant, 
or the gradient must vary mversely as the conductivity, if the 
latter i& a function of 6 or x. One of the simplest illustrations of 
the rectilinear flow of heat is the steady outflow through the upper 
strata of the earth’s crust, which may be considered practically 
plane m this connexion Tins outflow of heat necessitates a 
rise of temperature with mere ise of depth The corresponding 


gradient is of the order of i® C in 100 ft ,l)ut varies inversel) with 
the conduetivit) of the strata at different depths 

3 Variable State — A different type of problem is presented 
m those cases m which the temperature at each point varies 
with the time, as is the case near the surface of the soil with 
variations m the external conditions lx,tween day and night or 
summer and winter The flow of heat may still bo linear if the 
honrontal layers of the soil an of uniform composition, but tlu 
quantity flowing through c^uh layer is no longer the same Part 
of the heat is used up m changing the temperature of the succes- 
sive layers In this ea.se it is generally more convenient to 
consider as unit of heat the thermal capacity c of unit volume, 
or that quantity which would produie a rise of one decree of 
temperature m unit volume of the soil or substance consulered 
If Q IS expressed in terms of this unit in equation (i), it is nece 
saiy to divide by c, or to re plate k on the right hind side by tlu 
ratio k c This ratio fletermines the rate of diffu ion of tempera- 
ture, and IS called the thennomeinc condurltvity or, more shortly, 
the dijusivity ihc velocity of propigilion of temper iture 
waves will be the same under similar conditions in two substances 
winch possess the same diffusivity, although they may differ 
in conductivity 

4 Emi'iiivitv — Fourier defined inother constant expressing 
the rate of loss of he it at a boundmg surf u e pi r degree of differ- 
ence of temperature between the surface of the Ixirly and its 
surroundings This he c died the external conductivity but the 
term ''>ni<!sivtty is more convenient lakmg Newton’s law of 
cooling that the rite of loss of heat is simply proportional to 
the excess of temperatun the emissivitv would be independent 
of the temperature Ihis is gencially as aimed to be the ease 
in mathematical problems, but the as umption is admissible 
only in rough work, or if the temper iture difference is ‘■mall 
ihc omissivity really depends on even variety of condition, 
such as the sue, shape and position of the surfan as will a^ on 
Its nature, it vanes with the rite of cooling, as well as with 
the temperature excess ami it is generalK so dilheidt to calculate 
or to treat in any simple manner, th it it forms the greatest 
source of unee.tamty in all expenmenul mv estigitions m which 
It o( curs 

5 Expirnmntal Methods — 'Measurements of thermal con- 
ductiv itv present peculiir difficulties on ariount of the varietv 
ol quantities to be observed the slowness of the process of 
conduction, the impos ibility of isoliting i quinlitv of lu t 
and the difficulty of cxutly rca.lizing the iheuntical eondituns 
of the problem Ihc most important methods may he ihs il,ed 
roughlv under three herds — (t) Steadv I low (2) N'ariabk Flow 
(i) nicctricd Ihe methods of the first iliss mav he further 
subdivided artonling to the form of appiratus employed The 
following arc some of the speeid cases which hive been lUilutd 
experimentally — 

o r/ie 'Mall or Pla'e — Tin mt tliod endcaxoiiis to 

ualizc the comlitions of equation ( 1 ), nintlj, uniform netihmar 
flow Theoretically this requms an intiniti plrti or a perfect 
heat msulitor, so that the lati.ral flow lan he pnstnttd or rendtud 
iUrh.,iblc 1 his condition can gem. Tcdl} lx s Visfied with sufticn ni 
approximation with plites of reasonable dimensions To hnd tlu 
conductiv itv, It IS n<'c<.ssirv to meiMiu. all flu (jiiantitus wIikIi 
occur in expiation ( 1 ) to a simil ir ordi r ol accuriey Thr irea V 
from which the lu it is collected need not lx tlu whole surfaee of tlu 
plate, but a metsuicd cent''U ari.a wlieie the flow is most neaih 
uniform This v incty is known as the ‘Gi aid Ring method but 
it is generally rather diiheuJt to df-teimnu tlu effective area ol thi 
ring 1 here IS little difficult J m me isuiin, the timt of flow, provided 
that it IS not too sJioit Ihe measurement of tiu ftinpeialuie 
giadicnt in the plate },enerally presents the j^rcatest dillici If us If 
the plite is thm, it is necessary to measure the thiekness wuh Rreit 
care, and it is necessary to assume that tlu hmptratiires ol the 
surfaces are the s.une as those of the media with which lluv oie in 
contact, since theie is no room to mseit tlurmometirs m tlu plite 
Itself This assumption does not pieseiit serious erroiN in tlie e isi of 
liad conductors, such is glass or wood, but his j,ivtn rise to large 
mistakes m the case of metals The eoiuluetivities of thm slices 
of crystals have been me isured by C II lees (Ptiit Tians , ib<.j 2 ) 
by pressing them between plane am ilgamatexl surfaces of metal 
This gives veiy good contact, and the conductiv itv of the metal 
being moio than loo times that of tJxe crystal, tlic temperature of 
the surface is determinate 
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In applying the plate method to the determination of the con- 
ductivity of iron, E H Hall proposed to overcome this difficulty by 
coating tilt jilatc thickly witli copper on both sides, and deducing 
the difference of temperature between the two surfaces of junction 
of the iron and the copper fiom the thermo-electric force observed 
by means of a number o* fine copper wires attached to the copper 
coatings at different points of the disk The advantage of the 
thtrmo-j unction for this purpose is that the distanec between the 
surfaces of which the tempeiature difhrence is measured, is very 
exactly defined The disadvantage is that the thermo-electric force 
IS very small, about ten millionths of a volt per degree, so that a small 
accidental disturbance may produce a serious error with a difference 
of temperature of only 1“ between the junctions The chief un- 
certainty in applying this method appears to have arisen from 
vanations of temperature at dilfcicnt parts of the surface, due to 
inequalities in the heating or cooling effect of the stream of water 
flowing over the surfaces Uniformity of tempt rature could only be 
secured Ijy using a hi 'h velocity of flow, or violent stirring Neither 
of these methods could be ajiphcd in this experiment The tempera- 
tures indicated by the different pairs of wires differed by as much as 
TO %, but the mean of the whole would probably give a fair average 
The heat transmitted was measured by observing the flow of wa*er 
(about 20 gm /sec ) and the rise of temperature (about o 5“ C ) m 
one of the stn ams The results appear to be entitled to considerable 
wei 'ht on account of the directness of the m< thod and the full 
consideration of possible errors They wtie as follows — 

Cast-iron, A = o 1490 C G b it 30® C , temp cot f -o 00075 
Pure iron, 1530 at 30° C , temp coef -o 0003 

The disks were lo ems m diam , and nearly 2 ems thick, plated 
with copper to a thickness of 2 mm The cast-iron contained about 
3 5 % of cirbon, i 4 % of silieon, and 05% of manganese It 
should be observed, however, that he obtaineci a much lower value 
for cist iron, namely 105, by J D Forbes s method, which agrees 
better with the results given m § 10 below 

7 i tthe Muhod —If the inside of a glass tube is exposed to 
steam, and the outside to a rapid current of water, or vice versa, 
the temperatures of the surfaces of tho gloss may be taken to be 
very approximately equal to those of the water anel steam, which 
may be easily observed If the thickness of the glass is sm ill 
compared with the diimctcr of the tube, say one tenth, equation 
(i) may be applud with sufficient aiijiroximation, the area A bemg 
taken as the mean between the internal and external surfaces It 
IS ncc( ssary that the thickness x should be approximately uniform 
Its mean value may be determined most satisfactorily from the 
weight and the density The heat Q transmitted m a given time 
T may be deduced from an observation of the rise of temperature 
of the water, and the amount which passes in the mUival I his 
IS one of the simplest of all methods m practice, but it involves 
the measurement of several different quantities, some of which are 
dffficult to observe accuritcly The employment of the tube form 
evades one of the chu f difficulties of the plate method, namely, the 
uncertainty ot the flow at the boundary 
of the area considered Uiifortunatt 1 y 
the method cannot he applied to goo<l 
conductors, like the metals, because the 
difference of temperature between the 
sui faces may be five or ten times Kss 
than that between the water and 
steam in contact with them, even if 
the water is ener- 
getically stirred 
8 Cvhndcr Mttho I 
-A variation of the 
tube method, v/hich 
can be applied to 
metals and good con- 
ductors, depends on 
the employment of a 
thick cvlindei with a 
small axial hole m 
place of a thin tube 
The actual tempera 
turc of the metal itself can then be 
oh erved by inserting thermometers 
or thermo couples at measured dis- 
tances from the centre Ihis method 
has been applied by H L Callcndar 
and J T NicoKon (Hrtt Assoc Report, 
1897) to cylinders of cast-iron and 
mild steel, 5 in m diam and 2 ft long, 
with I in axial holes fhc surface of 
the central hole was heated by steam 
under pressure, and the total flow of 
heat was determined by observing the 
amount of sti am condensed m a iven time Theoutsideof thecyhnder 
was cooled by water circulating round aspiral screw thread m a narrow 
••pace with high velocity driven by a pressure of 120 lb per sq m A 
very uniform surface temperature was thus obtained The lines of 
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flow in this method are radial The isothermal surfaces are coaxial 
cylinders The areas of successive surfaces vary as their radii, hence 
the rate of transmission p/AT vanes inversely as the laduis r, and 
IS Q/2irrrr, if I IS the length of the cylinder, and Q the total heat, 
calculated from the condensation of steam observed in a time T 
Ihe outward gradient is ddjdr, and is negative if the central 1 ole 
IS heated We have therefore the simple equation 

~kdeldr = Ql2rrrl'Y (2) 

If k IS constant the solution is evidently 0=a log r+b, where a = 
-Q/2 tA/T, and b and h are determmed. from the known values of 
the temperatures observed at any two distances from the axis 
This gives an average value of the conductivity over the range, 
but it 13 better to observe the temperatures at three distances, and 
to assume h to be a linear function of the temperature, m which 
case the solution of the equation is still very simple, n imely, 

e-{-\eff^=a\o^r + b, (3) 

where e is the temperature-coefficient of the conductivity The 
chief dilliculty in this method lay m determining the effective 
distances of the bulbs of the thermometers from the axis of the 
cylinder, and m ensuring uniformity of flow of heat along different 
radii For these reasons the temperature -cot fficicnt of the conduc- 
tivity could not be determincci satisfactorily on this particular 
form of apparatus but the mean results were probably trustworthy 
to 1 or 2 % They r^ fer to a temperature of about 60° C , and 
were — 

(. ist iron, o log , mild steel, 0119, CCS 
These are much smaller than Hall s results Tlic cast iron con- 
tained nearly 3 % each of silicon and graphite, and i % each of 
phosphorus and manganese The steel contained less tlian i % of 
foKign materials The low value for the cast-iron was confirmed by 
two entirely different methods given below 

9 torbes s Bar Method — Observ ition of the steady distribution 
of tempi ratiire along a bar heated at one end was very early tmplov ed 
by Fourier, Despretz and others for the comparison of conductivities 
It IS the most convenient method, in the ease of good conduetois, 
on account of the great facilities which it pe rmits for the me isure ment 
ot thete mperature gradient at dilfe rent points , but it has the disadvan- 
tage that the results depend almost entirely on a knowledge of the 
external heat loss or emissivity, or, m compaiative experiments, on 
the assumption that it is the same m diffeient cases The method 
of Forbes (m which the conductivity is deduced from the steady 
distribution of temiicrature on the assumption that the rate of loss 
of heat at each point of the bar is the same as that observed in an 
auxiliary cxp< riment m which a short bar of the same kind is set lo 
cool under conditions which are supposed to be identical) is well 
known, but a consideration of its weak points is vciy instnietive, 
and the results have been most remarkably misunderstood and inis- 
ipioted The method gives directly, not A, but kje P G Fait 
repeated Forbes’s cxperimi nts, using one of the same iron bars, and 
endeavoured to correct his results for the variation of the specific 
heat c J C Mitchell, under I iit s direction, repeated the experi- 
ments with the same bar nickel plated, correcting tht thermometers 
for stem exposure, and also varying the conditions by cooling one 
end, so as to obtain a steeper gradient llie icsultsot Forbes, Tail 
and Mitchell, on the same b.ir, and Mitchell s two results with the 
end of the bar “ free ’ and “ cooled,’ have been quoted as if th( v 
referred to dilferent metals This is not very surprising, if the values 
m the following table are comnared — 

Thermal Condiutu itv of I oth e e Iron Bar D (i 25 inches square) 

C (r S Units 


Temp 

Cent 

Uncorreeted for Variation of c 

Con 

cted for \ ariation of c 



Mitchell 



Mitchell 

Forbes 

Tail 



Forbes 

Fait 




Fue 

Cooled 

’ rec 

Coolfd 

0° 

207 

231 

i^J 7 

178 

213 



18, 

I<K)° 

157 

198 

178 

lyo 

1 68 

212 

igo 

197 

200" 

I 3 ^> 

17O 

lOo 

181 


196 

178 

210 



Fhc variition of c is uncertain The values credited to Forbes are 
those given by J D Everett on Balfour Stewart s authority Fait 
gives different figures The values given in the column heided 
cooled ' arc those found by Mitchell with one end of the bar cook d 
The discrepancies arc chiefly flue to the error of the fundamental 
assumption that the rate of cooling is the same at the same tem- 
perature under the very different conditions existing m the two parts 
of the experiment They are also partly caiisf d by the large un- 
certainties of the corrections, especially those of the mercury thir- 
mometers under the peculiar conditions of tho cxpeiiment Ihc 
results of Forbes are interesting historically as having been the first 
approximately correct determinations of conductivity in absolute 
value Ihe same method was applied by R W Stewart {Phtl 
J rans , 1892), with the substitution of thermocouples ^ollowmg 
Wiedemann) for mercury thermometers This avoids the very 
uncertain correction for stem exposure, but it is doubtful how far 
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an insulated couple, inserted m a hole m the bar, may be trusted to 
itt im the true temperature The other uncertainties of the method 
remain R W Stewart found for pure iron, I'j’!, (i— 0015 t) 
CCS EH Hall using a similar method found for cast-iron at 
50® C the valui 105, but considers the method very uncertain as 
ordinarily practised 

10 Calortmetrtc Bar Method — To avoid the uncertainties of 
surface loss of heat, it is necessary to reduce it to the rink of a 
small correction by employing a large bar and protecting it from 
loss of heat The heat transmitted should be measured calon 
metrically, and not in terms of the uncertain emissmty The 
appaiatus shown in fig 2 was constructed by Callendar and Nicolson 
with this object The bar was a special sample of cast iron, the 
conductivity of which was required for some experiments on the 
condensation of steam {Proc Inst C k , 1898) It had a diameter of 
4 in , and a length of 4 ft between the heater and the calorimeter 
I he emissivity was reduced to one-quarter bv lagging the bar like 
a stcam-pipe to a thickness of i in The heating vessel could be 
maintained at a stiady temperature by high jiressure steam The 
other end was maintained at a temperature near that of the air by 
a steady stream of water flowing through a well lagged vessel 
surrounding the bar The heat transmitted w is measured by observ 
ing the diffcrtncc of temperature between the inflow and the outflow, 
ind the weight of water which passed m a gi\ en time The gradient 
near the entrance to th( calorimeter was deduced from observations 
with five thermometers at suitable intervals along the bar The 



results obtained by this method at a temperature of 40® C varied 
from 116 to 118 COS from obscivations on different days, and 
wf re probably more accurate than those obtained bv the cylinder 
method The same apparatus was employed in another senes of 
cxpciimcnts by A J Angstrom s method described below 

11 Guard Jitng Method — This may be regarded is a variety of 
the plate method, but is more particularly applicable to good con 
duetors, which n quire the use of a thick plate, so that the tempera- 
ture of the metal m ly be observed at difttnnt points mside it 
A Berget [Journ Ph)s vii p 503, 188S) applied this method 
directly lo mercury, and determined the conductivity of some other 
metals by compirison viith mercury In the case of mcrcury^ he 
employeel a column in a glass tube 13 mm in di im suirounded 
by a guard cylinder of the same height, but 6 to 12 cm in diam The 
mean section of the inner column was carefully determined by”^ weigh 
mg, and found to be i 403 sq em The top of the mercury was 
heated by steam, the lower end rested on an iron plate cooled by ice 
The temper iturc at different heights was measured by iron wires 
forming thermo junctions with the mercury in the inner tube The 
heat flow through the central column amounted to ibout 7 5 calories 
in 54 seconds, xnd was measured by continuing the tube through 
the iron jdate into the bulb of a Bunsen ice calorimeter, and observ- 
ing with a chronometer to a fifth of a second the time taken by the 
mercury to contract through a given number of ehvisions The 
calorimeter tube was calibrated by a thread of mercury weighing 
19 milligrams, which occupied eighty-five divisions The contrac 
tion corresponding to the melting of i gramme of ice was assumeet 
to be 0906 c c and was taken as being equivalent to 79 calones 
(i calorie = I «) 59 mgrm mercury) The chief uncertainty of this 
method is the area from which the heat is collecteel, which ptobablv 
exceeds that of the central column, owing to the disturbance of 
the linear flow by the projecting bulb of the calonnicter This 
would tend to make the value too high, as may be inferred from 
the following results — 

Mercury, A = 0 02015 C G S Berget 
,, A = o 01479 , Weber 

„ ^ = 00177 , Angstrom 

12 Vanable-Flow Methods — In these mctliods tlie flow of 
heat is deduced from observations of the rate of change of 
temperature with time in a body exposed to known external or 
boundary conditions No calorimetric observations are required, 
but the results are obtained in terms of the thermal capacity 
of unit volume c, and the measurements give the diffusivity 


kje, instead of the calorimetric conductivity k Since Ixith k 
and c are generally variable with the temperature, and the mode 
of variation of either is often unknown, the results of these 
methods are generally less certain with regard to the actual 
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flow of heat As in the case of steady -flow methods, by far the 
simplest example to consider is that of the linear flow of heat 
in an infinite solid, which is most nearly realized in nature in the 
propagation of temperature waves in the surface of the soil 
One of the best methods of studying the flow of heat in this 
case IS to draw a senes of curves showing the varutions of 
temperature with depth in the soil for a series of consecutive 
days The curves giv cn in fig 3 were obtained from the readings 
of a number of platinum thermometers buried in undisturbed 
soil in horizontal positions at M'Gill College, Montreal 
Ihc method of deducing the diflusivitv Irum these cuives is is 
follows — The total quantitv of heat absorbed bv the soil per mill 
area of surface between any two dates, and any two depths, x’ and 
x", IS equal to c times the art a included between the coi resjxmding 
curves This c in be me isured gripliically without aii) knowledge 
of the law of v in it ion of the surf ice temjieralun or ol the laws 
of prop ig ition of h< it wives 1 he fjuantitv of he it ibsorbid by 
the stratum x”) in the inteival considered can also be expressed 
in tcims of the calonmctne conductivity k Ihe heat transmitted 
through the plane x is equal per unit area of surf lee to the product 
of h by the mean temperature gradient [dBjdx) and the interval of 
tune T-T' The mean temperatuic gradient is found bv pioftin'^ 
the curves for each dav from the dailv observations Ihe heat 
absorbed is the eliiference of the quantities transmitted throui 1 
the bounelmg planes of the stritum \\c thus obtun tlie simple 
eeiuation — 

k'(dff'ldx') - h'(dB^ldx^ = c (aica between curves)/(T-T ), (4) 

by meins of which the average value of the diffusiv itv h'r cm 
be found for any convenient interval of time, at dilfeieat si isoiis 
of the yeai in eliffercnt states of the soil 

For the particular soil m question it was found that the 
diffusiv itv varied enormously with the degree of moisture, 
falling as low as 0010 C G S in the winter for the surface lav ers, 
which became extremclv diy under the protection of the frozen 
ice and snow from December to March, but rising to an average 
of 0060 to 0070 in the spring and autumn Ihe greater part 
of the diffusion of heat w is certainly due to the percolation of 
water On some occasions, owing to the sudden melting of a 
surface layer of ice and snow, a large quantitv of cold water 
percolating rapidly, gav e for a short time values of the diffusiv itv 
as high as 0300 Excluding these exceptional cases, however, 
the variations of the diffusiv ity appeared to follow the v iriations 
of the seasons with considerable regularity m successive years 
The presence of water in the soil always increased the value 
of } ,‘i , and as it necessarilv inert ased c, the increase of k must 
have been greater than that of k'c 

13 Periodic Flow of Heat — The above method is perfectlv 
general, and can be applied in any nst in which the requisite 
observations can be taken A case of special interest and 
importance is that in which the flow is periodic The general 
characteristics of such a flow arc illustrated in fig 4, showing 
the propagation of temperature waves due to diurnal variations 
111 the temperature of the surface The daily range of temper i- 
lure of the air and of the surface of the soil was about 20° F 
On a sunny day, the temperature reached a maximum about 
2 PM and a minimum about 3 am \s the wives were 
propagated downwards through the soil the amplitude rapidlv 
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dimmished, so that at a depth of only 4 m it was already reduced 
to about 6° h , and to less than 2° at 10 m At the same time, 
the epoch of maximum or minimum was retarded, about 4 hours 
at 4 in , and nearly 12 hours at 10 in , where the maximum 
temperature was reached between i and 2 a m The form of 
the wave was also changed At 4 m the rise was steeper than 
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the fall, at 10 in the reverse was the case llus is due to the 
fact that the components of shorter period are more rapidly 
propagated For instance, the velocity of propagation of a 
wave having a period of 1 day is nearly twenty times as great 
as tint of a w ive with a period of one yexr, but on the other 
hand the penetration of the diurnal wave is nearly twenty times 
less, and the shorter waves die out more rapidly 

14 4 Sttn/flt Harmonu or 'itne Wave is the only kind which is 
])ropa^ated without clianc:e of form In treating matlicmatically 
the propagation of other kinds of waves, it is necessary to analyse 
thwm into their simp'c harmonic components, which may be treated 
os being piopagatecl independently To illustrate the mam features 
of the calculation vc may suppose that the suffice is subject to a 
simple h irmonic cycle of temperature variation, so ttiat the tempeia- 
tme at iny time t is gicen by an equation of the form' — 

\sm2ir«/ = Asin 2ir//T, (5) 

where is tlie mccin ti mperature of the surface, A the amplitude 
of the cjcle, tt the frerpieney, and T the period In this simple 
ease the temperature eycU at a depth IS i precisely similar curve 
of the same period, but with thi amplitude ndutid in the pro- 
portion c”**, and the phase retarded fiy the fraction m-Kj-zw of a 
t vcle The index-cocmcu nt m is y/(irnrfft) The wave at a <U pth 
V IS represented analytically by the equation 

Ac'*"*sm (6) 

A stiictly ptnodic oscillation of this kind occurs m the workin< 
of a steam engine, m which the walls of the c>hnder are exposed 
to regular fluctuations of temperature with the admission and 
release of steam Ihe curves in fig 5 are drawn for a particular 
cast, but they ipply equally to the propagation of a simple harmonic 
wave of any ijcnod in any subitance changing only the sc Ue on which 
they arc drawn The dotUd boundary curves have the equation 
e= and show tlu rate of diminution of the amplitude of the 

timpcnitiire oscillation with depth in the metal The wa\e-lcngth 
in hg 4 IS o 60 in at which depth the amplitude of the variation is 
reduced to less than one five-hundredth part of that at the 
surf ICC , so that for all practical purposes the oscillation m ly be 
neglected beyond one wave-length At half a wave-length the 
amplitude is only ^jrd of that at the surface The wave length m 
any case is 2ir/« 

The dillusivity can be deduced from observations at different 1 
depths i' and x", by observing the ratio of the ainplitiides, which 
IS for a simple harmonic wave The values obtained in 

this way for waves having a peiiod of one second and a wave-length 
of half an in^h ^rced very well with those obtained m the same ' 
Cast iron by Angstrom s method (sec l^low), with waves liavtng a 
period of i hour and a length of 30 in This agreement was a very 
satisfactory test of the accuracy of the fundamental law of con 
auction, as the gradients and periods vaned so widely m the two 
eases 

15 Annual Variation —A similar method has frequently been 


applied to the study of variations of soil-temperatures by 
harmonic analysis of the annual waves But the theory is not 
strictly applicable, as the phenomena are not accurately periodic, 
and the state of the soil is continually varying, and differs at 
different depths, particularly in regard to its degree of wetness 
An additional difficulty arises in the case of observations made 
with long mercury thermometers buried in vertical holes, that the 
correction for the expansion of the liquid m the long stems is 
uncertain, and that the holes may serve as channels for percola- 
tion, and thus lead to exceptionally high values The last error 
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IS best avoided by employing platinum thermometers buned 
horizontally In any case results deduced from the annual wravc 
must be expected to vary m different years according to the 
distribution of the rainfall, as the values represent averages 
depending chiefly on the diffusion of he it by percolating water 
For this reason observations at different depths in the same 
locality often give very concordant results for tlie same period, 
as the total percolation and the average rate are necessarily 
nearly the same for the various strata, although the actual degree 
of wetness of cac h may vary considcrabK The following are a 
few typical values for ‘■and or gravel deduced from the annual 
wave m different localities — 


T vuer II — Diffusivity nf ^andv Soils C G S Units 


I Observe 1 

Soil 

Locality 

The iTno 
mi ter 

Diffu - 
ivity 

1 Kelvin, i860 

Carden sand 

Edinburgh 

Mercuii 

0087 

1 Neumann, 1863 

Sandy loam 



oi3<) 

1 Jgierett, iSfjo 

Gravel 

Greenwich 


0125 

Angstrom, 1861 

AngstrOm I 

bandy clay 

I Coarse sand 1 

Upsalv 

’’ 

” 

0057 

0045 



( 0094 

Kudberg V 

the same soil, place and instrumi nts 

-1 oo()i 

Ouetdet j 

reduced for different vears 

[ 0074 

( allendar, 1895 

Garden sand 

Montreal 

Platinum 

0036 

Kimbaut, iqoo 

(.ravel 

Oxford 


0074 







The low value at Montreal is chiefly due to the absence of 
percolation during the wmter A A Rambaut’s results were 
obtained with similar instruments similarly located, but he did 
not investigate the seasonal variations of diffusivity, or the effect 
of percolation It is probable that the coarser soils, permitting 
more rapid percolation, would generally give higher results In 
any case, it is evident that the transmission of heat by percolatiem 
would be much greater in porous soils and m the upper layers of 
the earth’s crust than in the lower strata or m solid rocks It is 
probable for this reason that the average conductivity of the 
earth’s crust, as deduced from surface observations, is too large , 
and that estimates of the age of the earth based on such measure- 
ments are too low, and require to be raised , they would thereby 
be brought into better agreement with the conclusions of 
geologists derived from other lines of argument 

16 Angstrom’s Method consists in observing the propagation of 
heat waves in a bar, and is probably the most accurate method for 
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measuring the cliffusivity of a metal, suicc the conditions may be 
wuhly varied and the correction for external loss of heat can be 
made comparatively small Owing, however, to the laborious nature 
of fhe observations anei reductions, the method does not .ippear to 
have been seriously applied since its first invention, except m one 
HOlitarv instance by the wiitcr to the case of cast iron (fig 2) The 
cqu ition of th'' method is the same as that for the linear flow with 
the addition ot a small tf riu lenrcscnting the r uliation loss 

The heat p<.r second g im' d by conduction by an element fix of th* 
bar, of conductivity A and cross station at a point where the 
gradient is dBjdx, may be written qh^d^jdx^idx Ihis is equal to 
the product of the thermal capacity of the element, cqdx, by thi 
rate of rise of temperature dOjdt, together with the he it lost per 
second at the extern il surface, which may be written hpOdx, if ^ is 
the perimeter of the bar, and h the beat loss per second pti degree 
excess of temperature $ above the surrounding mtdium We thus 
obtain the d1nertnt1.1l equation 

qk (cTdjdx^) =: cqd$ldt 4 - hpO, 
which IS salislied bv tcinas of the type 

0“<-“sin {2irnt - h\), 
when n® - - hpjqh, and ah — wni Jk 

The rate of diminution of amplitude expressed by the coefficient a 
in the index of the exponential is here greater thin the eoefficiint 
h exjiressing the retardation of phase by a small term depending 
on the emissivity h If A-o, a~b — \J{vnclk), as m the ease of 
projxi^ation of wa\( s in the soil 

I he appaiatus of fig 2 was designed for this method, ind may 
serve to illustrate it The steam pressure m tlie heater may be 
jxnodically vanctl by the gauge in sucii a mamitr as to pioflnce an 
ipproximitely simple harinonie oscillation of teinpeiatuic at the 
hot tnd while the cool tnd is kept at a stt uij tempi ritun The 
amplitudes and phases of the temperature waves at different points 
are obsi rved by tikmg readings of the thermoincteis at regular 
intervals In using inereurv thermometers, it is liest, as m the 
ippaiatiis figured, to woik on a liigt scile (4 in bar) with w i\is 
of slow period, about i to 2 Jiours Angstrom enili ivoured to find 
the variation of conductivity bv this metlio I but he assumed c to 
be the same lor two difftrc nt bars, and made no allowance for its 
variation with temper itun He thus iound nt irlv the same late 
of van it ion for the therm il is for the eke trie eonduetiv itv llis 
final icsuUs for copper and non we le as follows — 

Copper, A -o 0S2 (i - o oor ')■> ^) assuming t - 8417^ 

Iron, A = o 1088 (i -o 00287 5 ) >> f - 88020 

^ngstibni s value for iron when rorrectetl for olivions numtneal 
eirors, and for the probable variation of c beconn s — 

Iron, 4 = 0 10.1 (1 o otin 6»), 
but this IS very doubtful as c was not me isurtd 

The expel line nts on cost non with the appiritns of fig 2 were 
vat led by taking three diffctcnt penods, <So, qo and 120 minutes, 
and two distincos, 6 in and 12 in, bt tween the thermomctei-. 
lompareti In some experiments tht h ir was lagged with 1 in of 
asbestos, but m otlieis it was baie the heat loss being thus increased 
fourfold In no e^se did this corn t tioii exteed 7 Tlie cxticme 
divetgtncc of the resulting v^lne' of the diffusiv it\ , mcludmg eight 
mdefK ndent senes of me usununents on dilTirent elav's was levs 
than 1 "o Obsci vations were taken at mean temperatim s of 102° C 
and 54" C , \/ith the following results — 

Cast iron it 102 t ,A/e= I2<>0, c= 858,4= 1114 
„ „ 54° C , 4 /e= 1302, ( _ 823, 4 = II 

The variation of * w is detei mined by a special senes of expenmenfs 
No allowa%.e w as made foi the \ anation of density with temperature , 
or for the variition of the ilistance betwn 11 the theimometcrs, owing 
to the evixinsion of the bai Although this correction si oukl be 
mule if till dofmibon were stiictly followed, it is more convenient 
m piactiLC e<, nu hide the smill effect of linear expansion m the 
temperiturc coefficient in the case of solid liodies 

17 Lortm s Method— -V Neumann, H Weber, L Lorenx and 
othe IS have emploverl similar methods, depending on the observation 
of the rate of change of tiniperature at certain points of birs, rings 
cylinders, cubes or spheres Some of these lesults have been widely 
quoted, but they are far from consistent and it may l>e doubtid 
whether the difficulties of observing rapidly varying temperatures 
have Iwen duly ippreeinted m many eas-es From an (xperimental 

F omt of view the most ingenious and eomjilcte method was tliat of 
ortaz (Il ted inn viii p 422, 1881) lie deduced the variations 
of the mean temperature of i section of a bar from tht sum S of tlu 
E M F 's of a number of couples inserted at suitable equ il intervals 
I and connected m senes Tlie difftrence of the temperature 
gradients D// at the ends of the section wis simultaneously obtamed 
from the difference D of the rt idings of a pair of couples at either end 
connected in opposition The external heat loss was elimmatcd by 
comparing observations taken at the same mean temperatures 
during heating and during cooling, assuming that the rate of loss of 
heat /(S) woukl be the same in the two casts Torenx thus obtained 
the equations 

Heating, qk Dfl = cqldSfdt + /(S) 

Cooling, qk D 7 / = r<7/dS7rfl' + /(S') 

Whence 4 = cP{dSldt - dS'ldt')/(D - D ) I7) 


It may be questioned whether this assumption was justifiable, 
since the rate of change and tin distnbution of leinpcrature were 
•juite diffticnt m the two cases, m addition to tin sign of the change 
itself The chief difficulty, as usual, war. the determination of the 
gradient, which dep< nded on i difference of potenti il of the order 
of 20 microvolts bt tween two junctions inserted in sm ill hokb 2 ems 
ipart in a bar 1 <; ems m diameter It was also tacitly assumed 
that the thermo electric power of the couples for the gradient was 
the same as that of the couples tor the mean temperature, although 
the temperitures wen different this might give nse to const int 
eirors m the results Owing to th* difficulty of measunng the 
gradient, tho order of elivergente of individual observations average>d 
2 or 3 but occusionallv reached 5 or 10 % Th* thermal con 
diictivity was determined m the neigh bourhooel of 20” C with a 
water jacket, and near iio“C by the use of a steam ) icket The 
comhietivity of the same bars was independently detei min* d by the 
method of Forlas employing an mg nioiis formula for the h(^t loss 
m place of Newton s law The results of this method differ 2 fir 3 ® 
(in one case nearly 15 from the preceding but it is prof) ibly less 
iceunte Th* thermal capcfeity an*l electrical conductuity were 
measured at various temperatures on the same speei mns of metal 
Owing to the eoinpkte ness of the rccorfled data, an*l the great “x 
perimental skill with which the research wns conducted, the results 
are prolrably among the m*ist valuable hitherto available One 
important result, which might be regard* d as esti>ilished by this 
woik, was that the ratio 4/4 of the thermal to the eketrical eon 
*luctivity, though nearly constant for the good conductors at any 
one temfier-itnie such as 0° C , inereaseel with nse of temperature 
nearly m proportion to the absolute teniperatui* The value found 
for this I itio at o” C approximated to J 500 C G S for the f>est 
comiuetors but increased to 1800 or 2000 for bad conductors bl e 
German- ilvtr and intimony It is clear, however, that this relation 
cannot be gcnciallv true, for the cist non mentioned in the last 
section had a specific lesistancc of 112 000 C (j it 100 t , which 
would noake the ratio 4/4 =12 300 1 he increase of rtsistance with 

temperature was al^o vci snvill, so that the ratio varied very* little 
with temperature 

18 Eledrnal Methods - T\\txt are two electrical methods 
wliuh have been recently applied to the measurement of the 
conductivnty of metals, (a) the resistance method, devise 1 bv 
Callendar, and applied b> him, and iKo by R 0 King and J D 
Duncan, (b) the thermo electric method, dev iscd by Kohlrausth, 
and applu d by W J leger and H Dieselhorst 13oth methods 
ilepend on the observation of the steady distribution of tem- 
perature in a bar or wire heated by an electric current The 
advantage is that the quantities of heat are measured directly lu 
absolute measure, m terms of the current, and that tlie results arc 
independent of a knowledge of the specific heat Incidentally it 
is possible to regulate the heat supply more perfectly than in 
oilier methods 

(rt) In tue piactice of the resist mce method, both ends of a. short 
bir are kept at a steady temjieraturL b> means of johd copper 
blocks provided with i w iter i ireiilation, and the whole is sur 
rounded by a jacket at the same temperature, which is taken as the 
zero of reference The bar is heated bv a steidy electnc current, 
which miv Ixj adjusted so th it the external loss of heal from the 
suifacc of the bar is compensated bv tlu increase of rtsistance of 
the bir with use of temperature In this c \sc th* curvi n pr* senting 
the distribution of temperature is a parabola, and the conductnitv 
4 IS dcdu(a?e 1 from the mean nse tunperatuie ( R-R®)/aR® bv 
observing the increase of resistance R - R® of the bar, and the 
current C It is Uso necessiry to mcasuie the cross section q, the 
length /, and the temperature coefficient a foi the range of the 
expenment 

In the general ense, the distribution of temperature is observed 
by means of a number of potent al lca*ls fhe differential equation 
foi the distribution of tcmpeiaturc in this case ineludes the maiority 
of the methods already considered, ami may be stated as follows 
The heat generated by the current C at a point r where the tempera 
tune excess is 9 is equal per unit length and time (/) to that lost by 
conduction - d(qhd9ldx)ldx, and by radiation hp9 (eniissivity h, 
perimeter p), together vvitn that employed in raising the temperature 
qf^O/di, and ibsorbcd liy the Thomson iffecl xCdOfdx \\e thus 
obbim the equation - 

C*Ro(i +ae)ll^ -d{qkdeidx)ldx ■} hpB + qcdejdt + sQdeidx (8) 

If ( =0, this IS the equ ition of 4 ni,sti 6 m s method If 4 aNo is 
zero it becomes the equation of v anable flow m th* •■oil If dd'dt = o, 
the equation represents the corresponding c.as*s of steady flow In 
the electrical method, observations of the \ anable flow an us* ful 
for finding the value of c for the specimen but are not otheiwise 
required The last term, representing the Thomson t fleet, is ehmi 
nated m the case of a bar cooled at both ends, since it is opposite m 
the two halves, but may be determined by observang the resistanex 
of each half separafelv If the curnmt C is chosen so th.it <.®R<,at- 4 />/, 
the extcinal heat loss is comjx nsate*! by the van ition of losistaiice 
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with temperature, In this case the solution of the equation reducts 
to the form 

e=x{l-x)C^Rj2lqk (9) 

By a property of the parabola, the mean temperature is |rds of 
the maximum temperature, we ha\ e therefore 

(R-Ro)/rtR<,=/C‘'R<,/i25'A, (lo) 

which gives the conductivity directly in terms of the quantities 
actually observed If the dimensions of the bar are suitably chosen, 
the distnbution of temperature is always very nearly parabolic, 
so that it IS not necessary to determine the value of the critical 
current C*— A/>//aRo very accurately, as the correction for external 
loss 13 a small percentage in any case The chief difficulty is that 
of measuring the small change of resistance accurately, and of avoid- 
ing errors from accidental thermo electric effects In addition to 
the simple measurements of the conductivity (M'Gill College, 1895- 
1896), some very el iborate experiments were made by King (Proc 
Amer Acad , June 1898) on the temperature distribution in the case 
of long bars with a view to measunng the Thomson effect Duncan 
(M Gill Cnlleee Repnrh, 1899), using the simple method under King s 
sufiervision, found the conductivity of very pure copper to be 1 007 
for a temperature of 33° C 

(6) The method of Kohlrausch, as earned out by Jaeger and 
Dieselhorst (Berlin Acad July 1899), consists m observing the differ- 
ence of temperature between the centre and the ends of the bar 
by means of insulated thermo-couples Neglecting the external 
heat loss, and the variation of the thermal and electric conductivities 
k and k\ wc obtain, as before, for tlie difference of temperature 
between the centre and ends, the equation 

- 00 = C^R//&7A = ECZ/a^A = TJ^k'l&h, ( 1 1 ) 

where E is the difference of electric potential between the ends 
I orenz, assuming that the ratio kjk' — aO had previously given 

- 00* = E®/4a, ( 1 2 ) 

which is practically identical with the preciding for small differences 
of temperature The last txprcssion in teims of kjk' is very simple, 
but the first is more useful m practice, as the quantities actually 
measured are E, C, /, q, and the difference of temperature The 
current C was measured m the usual way by the difference ot 
potential on a standard usistance The external heat-loss was 
estimated by varying the temperature of the jacket surrounding 
the bar, anel applying a suitable coriection to the observed differ- 
ence of temperature But the method (a) previouslj dcsciibed 
appears to be preferable m this lespect, since it is better to keep 
the jacket at the same temperature as the end blocks Moieover, 
the van ition of thennal conductivity with ti raperature is small 
and uncertain, where vs the variation of clectncai conductivity is 
large and can be accurately determined, and may therefore be 
legitimately utilized for eliminating the external heat loss 

From a comparison of this work with that of I-ortnz it is evident 
that the values of the conductivity vary widely with the purity of 
th( matcnal, and cannot be safely applied to other specimens than 
those for which thi v were found 

19 Conduction in Gases and liquids — The theory of conduc- 
tion of heat by difliision in gases has a particular interest, since it 
IS possible to predict the value on certain assumptions, if the 
viscosity IS known On the kinetic theory the molecules of a gas 
are relativel> far apart and there is nothing analogous to friction 
between two adjacent layers A and B moving with different 
velocities There is, howev er, a continual interchange of mole- 
cules between A and B, which produces the same effect as 
viscosity in a liquid Faster-moving particles diffusing from A to 
B carry their momentum with them, and tend to accelerate B , 
an equal number of slower particles diffusing from B to A act as a 
drag on A Thi'' action and reaction between layers in relative 
motion IS equivalent to a frictional stress tending to equalize the 
velocities of adjacent lavers The magnitude of the stress per 
unit area pa allel to the direction of flow is evidently proportional 
to the velocity gradient, or the rate of change of velocity per cm 
in passing from one layer to the next It must also depend on the 
rate of interchange of molecules, that is to say, ( r) on the number 
passing through each square centimetre per second m either 
direction, (2) on the average distance to which each can travel 
before collision {t e on the “ mean free path ”), and (3) on the 
average velocity of translation of the molecules, which vanes as 
the square loot of the temperature Similarly if A is hotter than 
B, or if there is a gradient of temperature between adjacent 
lavers, the diffusion of molecules from A to B tends to equalize 
the temperatures, or to conduct heat through the gas at a rate 
proportional to the temperature gradient, and depending also on 
the rate of interchange of molecules in the same way as the 
viscosity effect Conductivity and viscosit> in a gas should vary 


m a similar manner since each depends on diffusion m a similar 
way The mechanism is the same, but m one case we have 
diffusion of momentum, in the other case diffusion of heat 
Viscosity m a gas was first studied theoretically from this point of 
view by J Clerk Maxwell, who predicted that the effect should 
be independent of the density within wide limits This, at first 
sight, paradoxical result is explained by the fact that the mean 
free path of each molecule increases in the same proportion as 
the density is diminished, so that as the number of molecules 
crossing each square centimetre decreases, the distance to which 
each carries its momentum increases, and the total transfer of 
momentum is unaffected by variation of density Maxwell him- 
self verified this prediction experimentally for viscosity over 
a yvide range of pressure By similar reasoning the thermal 
conductivity of a gas should be independent of the density 
This was verified by A Kundt and E Warburg {Jour Phys v 
1 18), who found that the rate of cooling of a thermometer in air 
between 150 mm and i mm pressure remained constant as the 
pressure was varied At higher pressures the effect of conduction 
was masked by convection currents The question of the vena- 
tion of conductivity with temperature is more difficult If the 
effects depended merely on the velocity of translation of the 
molecules, both conductivity and viscosity should increase 
directly as the square root of the absolute temperature , but the 
mean free path also vanes in a manner which cannot be predicted 
by theory and which appears to be different for different gases 
(Rayleigh, Proc R S , January 1896) Experiments by the 
capillary tube method have shown that the viscosity varies more 
nearly as but indicate that the rate of increase diminishes 
at high temperatures Tlie conductivity probably changes with 
temperature in the same way, being proportional to the product 
of the viscosity and the specific heat , but the experimental 
investigation presents difficulties on account of the necessitj 
of eliminating the effects of radiation and convection, and the 
rt suits of different observers often differ considerably from theon 
and from each other 1 he values found for the conductivity of 
air at o°C range from 000048 to 000057, and the temperature- 
coefficient from 0015 to 0028 The results are consistent with 
theory within the limits of experimental error, but the experi- 
mental methods certainly appear to admit of improvement 

The conductivity of liquids has been investigated by similar 
methods, generally variations of the thin plate or guard-ring 
method A critical account of the subject is contained in a paper 
by C Chree {Phil il/ag , July 1887) Many of the experiments 
were made by comparative methods, taking a standard liquid 
such as water for reference A determination of the conductivity 
of water by S R Milner and A P Chattock, employing an 
electrical method, deserves mention on account of the careful 
elimination of various errors {Phi’ Mag , July 1899) Their 
final result was k~ 001433 at 20° C , which mav bo compared 
with the results of other observers, G Lundquist (1869), 00155 
at 40® C , A Winkelmann (1874), 00104 at 15° ( , H F 
Weber (corrected b> H Lorberg), 00138 at 4° C , and 00152 at 
23 6° C , C H Lees {Phil Trans , 1898), 00136 at 25° C , and 
00120 at 47° C ,C Chree, 00124 at 18° C ,and 00136 at 19 5°C 
The variations of these results illustrate the experimental 
difficulties It appears probable that the conductivity of a 
liquid increases considerably yvith rise of temperature, although 
the contrary would appear from the work of Lees A large mass 
of material has been collected, but the relations are obscured by 
expenmental errors 

Sie also Fourier, Theory of Heat, T Preston, Theory of Heat, 
cat vii , Kdvin, Collected Papers, O E Meyer, Dte hinetische 
Theone der Case , A Winkelmann, Ilandbuch der Physik 

(H L C) 

CONE (Gr Kwvos), m geometry, a surface generated by a line 
fthe generator) which always passes through a fixed point 
(the vertex) and through the circumference of a fixed curve 
(the directrix) The two sheets of the surface, on opposite 
sides of the vertex, are called the “ nappes ” of the cone The 
solid formed between the vertex and a plane cutting the surface 
IS also called a “ cone ” , this is contained by a conical surface 
and the plane of section Euclid defines a ” right cone ” as the 



CONECTE— CONFALONIERI 897 


solid figure formed by the revolution of a right-angled triangle 
about one of the sides containing the right angle The axis of 
the cone is the side about which the triangle revolves , the 
circle traced by the other side containing the right angle is the 
“ base ’ , the hypotenuse in any one of its positions is a gener- 
ator or generating line , and the intersection of the axis and a 
generator is termed the vertex The Fuclidean definition may 
be modified, so as to avoid the limits thereby placed on the 
figure, VIZ the notion that the solid is between the vertex and 
the base \ general definition is as follows — If two intersecting 
straight lines be given, and one of the lines is made to revolve 
about the other, which is fixed in such a manner that the angle 
between the hm s is everywhere the same, then the surface 
(or solid) traced out by the moving line (or generator) is a cone, 
having the fixed line for axis, the point of intersection of the 
lints for vertex, and the angle between the lines for the semi- 
vertical ingle of the cone 

An “ oblujuc cone ” is the solid or surface traced out b> a 
line which passes through a fixed point and through the circum- 
ference of a circle, the fixed point not being on the line through 
the centre of the cirdt perpenduular to its plane A “ quadric 
cone ” is a cone hiving an> conic for its base The plane con- 
taining the vertex centre of the base, and perpendicular to the 
liase IS called the principal section , and tlic section of a cone 
by a plane containing the vertex is a triangle if the solid be 
c onsidered, and two mtc rsccting lines if the surf u e be considered 
The “ subcontrarv'' section ” of an oblique cone is made bv a 
plane not parallel to the base, but perpendicular to the principal 
section, and inclined to the generating lines in that section at 
the s line angles as the base , this section is a circle The planes 
parxlltl to the base or subcontrarv section are called “c\clic 
planes ’ 

I he Circeks distinguished three tv pcs of right cones, named 
‘ acute, ’ ‘ right-angled and olituse,” according to the 
magnitude of the vcitical angle and Mcnaechmus showed that 
the sections of these cones b\ planes pti pcndicular to a generxtor 
wcie the ellipse, p irabola and hyperbola uspectivcK Apol- 
lonius went further when he derived these curves b\ varving 
the mchnition of the section of anv right or oblique cone (see 
Conic Sh iion) It is to be noted that the (irceks investigated 
these eui-ves tu iolido, and consequently the geometry of the 
cone received much attention Ihe mensuration of the cone 
wis established by Archimedes He showed that the volume 
of the cone was one -third of that of the circumscribing cvlindtr 
and that this was true for anv tvpe of tone Therefore the 
volume IS onc-third of the product area of base x vertical height 
Ihc surface of a right cm ular cone is equal to one-hilf of the 
Lireumference of the base multiplied bv the slant height of the 
cone 

\nalytieally , the eipuition to a right cone formed bv the 
revolution of the line v — nn about the axis of v is ^ *) 

Obviously every tangent plane passes through the vertex , 
this is the characteristic property of eonual surfaces Conical 
suifaees are also ‘ developable ” surfaces, 1 1 the surface can 
be applied to a plane without wrinkling or rending Connected 
with quadrii conc'. is the interesting curve termed the “ sphero- 
conic,” which IS the curve of intersection of anv quadric cone 
and i sphere having its centre at the vertex of the cone 

Rcfcriut-t s should be mailc to thi. 'uticks Geomi- iry and Surfvcf 
for lurthei discussion and to the hibliograpliKs ol these articles 
toi sources wheie the subject e in hi fuitbei studied Ihc geo 
raotiieal construction ot tin eiiivts ol mttisielion of the coin, with 
othtr solids IS givui in tiiitiscs on dtscnptiw solid geometry, eg 
r H Eagles, Lon^truett e Giointlr) 

CONECTE, THOMAS (d 14^)' French ( trmehte monk and 
prcaihcr, was born at Rennes He travelled through Flanders 
and Picardy, denouncing the vices of tht clergy ancl the extra- 
vagant dress of the women, cspcciallv then lofty head-dresses, 
or hemitn^ He ventured to teac h that he who is a true servant 
of Ciod need fear no papal curse, that the Roman hierarchy is 
corrupt, and that marriage is permissible to the clergy, of whom 
only some have the gift of continence He was listened to by 
immense congregations, and m Italy , despite the opposition 


of Nicolas Kenton (d 1468), provincial of the English Carmelites, 
he introduced several changes into the rules of that order He 
was finally apprehended by order of Pope Eugenius IV , con- 
demned and burnt for heresy 

An account of I riar Jhomas’s pnaihing and its effect is given 
by EngueiTand de Monstrclet, jirovost of ( amhrai {d 1453) m his 
continuation of Froissart s chronicks 

CONEGLIANO, a town and episcopal sec of Venetia, Italy, 
in the province of Treviso, 17 m N bv rail from the town 
of Treviso, 230 ft above sea-level Pop (1901) town, 5880 , 
commune, 10,252 It is commanded by a large castle It was 
the birthplace of the painter Cima da Conegliano, a fine altar- 
piece by whom is m the cathedral (1492) The place 15 noted for 

1 Its wine, chiefly sweet champagne 

I CONESTOGA (said to mean ‘‘people of the immersed or 
forked poles ”), a tribe of North American Indians of Iroeiiioian 
stock Iheir country was Pennsylvania and Maryland on the 
lower Susquehanna nver and at the head of ( hesapeake bay 
They were sometimes known as Susquehannas Thev were 
formerly a powerful people, able to resist the attacks of tlu 
Iroquois In 1675, however, the latter overwhelmed and scat- 
tered them After nearly a centurv of wandering, the tribe 
suffered final extinction m the Indian wars of 176^ 

CONEY ISLAND, an island about q m S k of the S end of 
Manhattan Island, U S ^ , on the S shore of Long Island, from 
which it IS separated bv Gravesend Ray Slieepshead Bav,ronev 
Island C reek, a tidal inlet, and a bro id strctc h of low salt marshes 
It lies within the limits of the Borough of Brooklyn, New \ork 
city The island is the westernmost of a chain of outlying 
sandbars that extends along the southern shore of Long Islanel 
for almost 100 m , it is about ^ m long and vanes from | m 
to 1 m m width It is served bv the I ong Islanel railway, by 
several lines of electric railway, and (in summer) by steamboat 
lines The island is the most popular seashore resort of the 
United States There are four quite distinctly marked districts 
At the extreme western extremity , Norton’s Point, is the district 
known as Sei Gate, Iving between (iravcscnd Bay and Lower 
New \ork Bay It is on exclusively residential section, has a 
fine light house a large niimlitr of summer homes and the 
handsome club-house of the Vtlantic \ aeht Club A broad 
shore drive eonnccts it on the E with \\tsl Brighton, the most 
popular amusement centre to which the name Coney Island 
has come to be more especiallv applied Its great scenic and 
spectacular features ‘ side-shows ’ booths, call's and dancing 
halls have made ” Loney Island a well known resort There 
are bathing beaches, two immense iron piers, obscryation towers, 
scenic railways, Ferris wheels, and the two amusement 
reservations known as Luna Park and ‘Dreamland From 
West Brighton a broad parkway known as “ the Concourse 
eonnccts with Brighton Beach, J m to the k passing the large 
bathing establishments maintained by the eitv of New \ork 
At Brighton Beach there are a large hotel, a theatre and the 
Brighton Race Track btill farther to the E , and extending 
to the eastern extremity of the island, lies Manhattan Beach, 
with hotels, a theatre and baths, and p itronmed more largely 
by a wealthier class of visitor^ \djaicnt to Manhattan Beich 
on the mainland, and separated from it by a narrow neck of 
Shcepshead Bav, lies the village of bheepshead Bav, in which is 
the famous race track of the Toney Island Jockey Clul) 

CONFALONIERI, FEDERICO, Coe Nr (1785 1846), Italian 
revolutionist, was horn at Milan deseended from a noble Lom- 
bard family In 1806 he married Tere‘'a fasati During the 
Napoleonic period ( onfaloiiieri w vs among the opponents of the 
French regime, and was regarded as one of the leaders of the 
Italiam pun, or Italian national party At the time of the 
Milan riots of 1814, when the minister Prma was issassmated 
Confalonieri was unjustly accused of complicity m the deed 
After the fall of Napoleon he went to Pans with the other 
Lombard delegates to plead his country' s cause, advocating the 
formation ot a separate Lombard state under an independent 
prince But he received no encouragement, for Lombardy w'as 
destined for Austria, and I ord Castlereagh consoled him by 

M 29 
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saying that ‘‘ the Austnan government was the most beneficent 
m the world ” Confalonien went on to London, m the hope of 
winning the favour of the British government, but failed m his 
object He then joined the freemasons and some of the various 
other secret societies with which all Lurope was swarming, 
being initiated by Fihppo Buonarroti (1761-1837), an old 
Tuscan Jacobin living in Pans On returning to Milan, where 
he found the Austrians m possession, he at first devoted himself 
to promoting the material progress of his countr>' but he was 
ever watching for an opportunity to liberate it from the foreigner 
Early in 1821, when the atmosphere was thick with rumours 
of revolt, he visited various parts of Italy to sound the liberal 
leaders, and also corresponded with the Piedmontese officers 
who, believing that they had the approval of Prince Charles 
Albert of Cangnano, the heir to the throne, were planning a 
ouhtary levolt There was talk of a rising at Milan combined 
with a Piedmontese invasion to expel the Austrians, but the 
plans were very vague and unpractical, for the military con- 
spirators could count only on a few hundred men, and fon- 
falonieri warned them that I ombardy was not ready On the 
outbreak of the Piedmontese revolt (Mareh-April 1821) the 
Austrian authorities made some arrests, and, tlirough the 
treachery of one conspirator and the foolishness of others, 
discovered the plot, if it could so be called, and arrested ‘>ilvio 
Pelhco and Maroncelh and afterwards Confalonien A long 
trial now began, conducted with all the rigour and secrecy of the 
Austnan proceciure, and Confalonien, outwitted by the astute 
examnmg magistrate, A Salvotti (d 1866), contradicted himself, 
made fatal admissions, even compromised others, and together 
with several companions was condemned to death for high 
treason, but through the intercession of his wife and father, 
who went to Vienna to plead his cause in person, the emperor 
Francis commuted the penalty to perpetual imprisonment in 
the foi tress of bpiclberg (January 1824) Confalonien was 
taken to Vienna and had a long interview with Prince Metternich, 
who tried to extract further confessions incriminating other 
persons, especially Charles Albert, but although Confalonien 
seemed at one time inclined to prepare a report on the revolu- 
tionary movement for the emperor, he did not do so, and once 
he was in prison he refused to say or write another word, and 
was treated with exceptional seventy in consequence His wife 
died m 1830, and m 1836, on the death of the emperor Francis, 
he was pardoned and exiled to Amenta He tame back to 
Furope after a year’s absence, and m 1840 obtained permission 
to return to Milan to see his dying fither He himself, broken 
m health and spirits, died on the roth of December 1846, too soon 
to see the accomplishment of Italian freedom He had un- 
doubtedly played a considerable role in the conspiracy of 1821, 
being the most influential and richest of the Milanese Libeials , 
when first arrested his conduct may have Ixien open to criticism, 
but he more than expiated any temporary weakness due to 
ill-health and to the barlmrous methods of examination by his 
heroic attitude during his long imprisonment, and his persistent 
refusal to accept offers of pardon accompanied by dishonouring 
conditions 

His Memorte e T ettere have been edited by Gabrio Cisati (a vols 
Milan, 1890) A D \ncona s Federico Confalonien (Milan, 1898) 

IS baseci on the memoirs and on a large number of secict documents 
from the archives of Vienna and Mila i A Luzio s Antonio Sahiotti 
e i processi del Ventiino (Rome, 1901) contains many fresh documents 
which to >ome extent exonerate Salvotti from the charge of cruelty 
among other papers Metternich s account of his interview with 
Confalonien is given m full See also A Luzio, Nuovt documenti 
sul processo Confalonien [KoniL, igo 8 ) (L V*) 

CONFARREATIO, the ancient patrician form of marriage 
among the Romans, especially necessary at the nuptials of those 
whose children were intended to be vestal virgins or flamens 
of Jupiter The name originated in the bnde and bridegroom 
sharing a cake of spelt (far or pants farrens), m the presence of 
the pontifex maxtmus, flatnen dialis, and ten witnesses This 
form of marriage could only be dissolved by another equally 
solemn ceremony, which was called dtffarreaho In later re- 
publican times, confarreatio became obsolete except in the 
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case of the most sacred priesthoods — the fiarntnes and the 
rex sacrorum Confarreatio was the most solemn of the three 
forms of marriage (q v ), but in later times the ceremony fell into 
disuse, and Cicero mentions but two, coemplto and wius (See 
Roman Law ) 

CONFECTIONERY (from Lat confecho, eonfieete, compound), 
a term of rather vague application, embracing all food prepara- 
tions of the nature of sweetmeats, pastry, &c , which have sugar 
(qv) for their basis or principal ingredient In this way the 
industry may be said to include the preservation of irmts by 
means of sugar, the manufacture of jams and jtllies, the art 
of preparing fruit-syrups and pastes, ices, and sweetened bever- 
ages, in addition to the various manufactures in which sugar 
IS the more prominent and principal ingredient In former 
days the making of sweetmeats was part of a druggist’s business, 
but in the earlier half of the 19th century it developed into a 
scparite industry in England, and the International Exhibition 
of 1851 resulted m its spreading to other countries At the 
present day France and Germany are prominent m all sorts 
of confectionery and bon-bons , and the “candy ” mdustiy in 
America has developed enormously 
The simplest form in which sugar is prepared as a sweet for 
eating is that of lozenges, which consist of finely ground sugar 
mixed with dissolved gum to form a stiff dough Ihis is rolled 
into sheets of the desired thickness from which the lozenges are 
stamped out by appropriate cutters and then allowed to dry 
and harden in a heated apartment Ihey are coloured and 
flavoured with a great variety of ingredients, which arc added 
m suitable proportions with the dissolved gum Many kinds 
of medicated lozenges are also in extensive use, the medicinal 
ingredients being similarly incorporated with the gum Hard 
sweetmeats, comfits or dragees, constitute anothf^r important 
variety of confectionery T. o make these a core or centre of some 
kind IS taken, consisting of a small loz( ngc, or of some seed or 
fruit, such as an almond, coriander, caraway, pistachio, &c , and 
successive 1 xyers of sugar are deposited around it till the desired 
size IS attained Ihe cores arc pheed in Ivrge copjier pans or 
vessels which arc heated bv a steam coil or j ickct, or by hot air, 
and which are geared to rotate at an mchnecl angle so that their 
contents arc kept constantly m motion, tuml^hng over each 
other From time to time sugar syrup is added as they appear 
to get dry, and after receiving a certain coating they arc removed 
to dry and harden After a sufficient number of alternate 
coatings in the pan and dryings, the comfits are finished with 
a coating of thin syrup, which may be coloured if desired 
Another extensive class of confectionery is made with sugar 
Ixiiled at different temperatures, the various degrees of heating 
being known as thread, blow or feather, ball, crack, caramel, &c 
In some cases a little cream of taitar, or glucose to the extent 
of 30 % or even more, is used with the sugar By treatment 
of this kind the sugar is obtained m a wide range of consistencies, 
from soft and creamy, as m fondants, to clear and hard, as in 
barley sugar By vigorous and continued drawing out or “ pull- 
ing ” of teiled sugar while it is m a plastic condition, the mole- 
cular structure of the material is changed, and from being glassy 
and transparent it becomes opaque, porous and granular m 
appearance In this way the preparation known as rock is 
manufactured For liqueurs, a flavoured syrup is dropped into 
moulds impressed in dry starch, when a crust of sugar forms on 
the outside, the interior remaining liquid The thickness of 
this crust IS then increased by immersing it m syrup from 
which more sugar-crystals are deposited upon it, and the sweets 
may be finished in the comfit-pan already mentioned Sugar- 
candy is prepared from solutions of either brown or refined 
sugar, to the latter of which cochineal or other colouring in- 
gredient IS frequently added The solutions, when boiled to 
a proper degree, are poured into moulds across which pieces 
of string are stretched at sufficient intervals Kept in a chamber 
heated from 90° to 100° F , the sugar gradually crystallizes on 
the strings and the sides of the mould, and when sufficient has 
been deposited the remaining liquor is drained off, and the 
crystals are removed and dried by heat Machinery, often of 
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elaborate character, is now extensively employed m almost 
all branches of the confectionery trade For chocolate see that 
article, also Cocoa 

CONFEDERATE STATES OF AMERICA, the title of the 
independent government, formed by the seceding Southern 
States at the opening of the American Civil War, in the winter of 
i86o-i86i These States contained roughly half the population 
of the Northern States which remained in the Union In pro- 
portion to their population they had played a more important 
part in the previous political history of the United States than 
was their share Ihe formation of the new Confederacy was in 
the hands of experienced statesmen, well schooled m the politics 
of their respective states and in the halls of the federal Congress 
to undertake such a task Jefferson Davis of Mississippi was 
almost naturally chosen president, his rival candidates being 
Alexander H btephens, subsequently chosen to fill the vice- 
prcsidency of the Confederacy, an important exponent of states’ 
rights, and during the war a strong antagonist of President 
Davis’s policv, and Robert loombs of Georgia, a strong seces- 
sionist The latter became a prominent member of the Con- 
federate Congress, and, like Stephens, opposed the despotic 
powers of the Richmond government President Davis had 
been trained in the Federal army, as well as in the Congress 
and in the Nation<il admmistration Ills administration of the 
Confederate presidency cannot be called brilliant The diffi- 
culties he contended with, however, were insurmountable , 
but his oflicial acts were always the result of an unselfish desire 
to do what seemed best for the cause he espoused The presi- 
dent’s cabinet contained, among others, Judah P Beniamin, 
secretary of state, C (r Memminger (1805-1888), and later 
George A Trcnholm (1806-1876), secretaries of the treasury, 
G W Randolph (1818^1878) tUid James A Seddon (iSi 5-1880), 
secretaries of war S R Mallory (1815-1875), secretary of the 
navy, and John H Reagan, postmaster-general ()f these 
Benjamin was distinctly tlie most powerful intellectually 
Memminger, with little training or aptitude for his difficult 
position, did not distinguish lumself as a financier, and was 
succeeded m the summer of 1864 hy Trenholm, a Charleston 
Imnker, of high intelligence and good training, who, however, 
found it impossible to save the Confederacy from financial ruin 
Of other Confederates prominent m official positions the following 
may be mentioned Howell Cobb, a former member of the 
Federal Congress and of President Buchanan’s cabinet, serving 
as speaker of the provisional Confederate congress and later 
in the field , Robert W Barnwell (1801-1883) tuid William L 
Yancey , Benjamin H Hill (1835-1882) and A H Keman of 
Cieorgia , John A Campbell (1811-1889), before the war a 
judge of the U b Supreme Court , Judge A G Magralh (1813- 
1895), a prominent judgt of the Confederate court in South 
Carolina , Governors Z B Vance of North Carolina, and J L 
Brown of Cieorgia (1821-1894) 

In framing their provisional and permanent constitutions 
m 1861 the Confederate statesmen emphasized the points of 
view which had characterized them in the great constitutional 
discussions of the previous half-century Ihev also aimed to 
correct certain defects in the United States Constitution by 
amending that document in various directions The Southern 
“ States’ Rights ” view of the sovereign and independent 
position of the individual states was emphasized in the Con- 
federate constitutions, which even went so far as to allow a 
state legislature to impeach a Confederate official acting within 
that state M-oreover, in the provisional Confederate constitu- 
tion state officials were not Ijound bv oath to support the central 
government Th^ powers of the executive were increased as 
against the prerogatives of the congress The president was 
allowed to veto particular appropriations and approve others 
m the same bill His term of office was lengthened to seven 
years, and he was declared ineligible for a second term of office 
The cabinet officers were allowed seats in either house of congress, 
m imitation of the practice m Great Britain, which Alexander 
H Stephens especially was anxious to transplant to the American 
continent The congress could appropriate money for particular 


purposes only by a two-thirds majority, unless the appropriation 
were asked for by the head of that department Every bill was 
to refer to one subjei t, and that subject was to be expressed m 
the title, a provision aimed at preventing “ omnibus ” and 
confused legislation, m which it signally failed 

The Southern attitude toward a protective tariff was em- 
phasized by the constitutional provision that no bounty should 
be paid and no taxes levied for the benefit of any branches of 
industry Similarly the central government could not authorize 
internal improvements except for aids to navigation Also the 
expenses of the post office were not allowed to exceed its receipts 
Ihe old Constitution had carefully avoided the use of the word 
“ slave,” but the Gonfederate constitutions had no such scruples, 
and, moreover, recognized the legitunaic < xistcnce of slavery, 
and forbade all legislation which might impcir the right of 
property m negro slaves 

These changes all hid reference to times of peace Ihe wai 
powers of the government were left unchanged from those 
provided for by the hcdcral Constitution Provisions of that 
document as to suspending the writ of ha'ieas corpus and the 
provisions regarding conscription were left equally v ague m 
the new Confederate ( onstitution These led to acrimonious 
discussion and much bitter feel ng against the tentrah/ed war 
powers of the gov'ernment at Richmond Vs the war progressed, 
the Rulimond authorities became necessarily more ancl more 
oppressive and aroused the “ States’ Rights ’ feeling pievalent 
m the South It became evident that a confederated form of 
government, suen as was planned by the Southernrrs, was 
unsuited to the stringent requirements of war times and contri- 
buted doubtless somewhit to the final rataclvsm 

The provisions of the new constitution regarding the issue 
of legal tender paper money remained the same as of old In 
the North such legal tender paper began to be issued in the 
sprmg of 1862, and later opened the question of the constitution- 
ality of such a practice No Confederate legal tender act was 
ever passed though the agitation m that direction was often 
strong The objections which prevent! d the passage of such 
in act were the same as those offered by the minority in later 
vears against the tonstiUitionality of the Federal legal tender 
act The Southerners were too true to their stri( t constructionist 
views of the constitution to admit the constitutionality of a 
legal tender act 

The personnel of the Confederate congress and administration 
was matenallv weakened by the mihUiry field s driwing off the 
most brilliant Southern leaders It was large 1\ owing to the 
strategical skill of these generals thit tlic Southern armies, 
smaller and more poorlv equipped than their opponents, main- 
tained the unequal contest for four )ears In the naval opera- 
tions the North had an overwhelming advantage, whuh was 
promptly and cffcctivtU u->id Ihe blockade of the Southern 
ports, beginning m the spring of 1S61, w is muth less ^pect^cular 
than the ojaerations of the armv, but was ijuile as effective m 
breaking down the Confederacy It v,iit off the South from 
obtaining foreign war supplies, anti reduced it to dtpendence 
upon Its own products, which were almost exclusi\el> agricul- 
tural Manufacturing industries hardly existed in the South 
A few iron works attempted with little success to meet the 
demand for ordnance Ihis and smiill-arms were obtained 
from the Federal arsenals m 1S61, In capture and to some 
extent by eluding the blockade Powder factories were estab- 
lished and vigorously operated The scarcity ind high price 
of clothing put a large premium on the establishment of textile 
factories, but their product was far below the demand 

The South was unfortunate m having a poorly developed 
railway system \s compared with those of Uie North, its 
railways were inadequately etjuippcd and did not form connected 
systems During the war, the inroads of the Federal troops, 
and the natural detenoration of the lines and theu* rolUrg; stock, 
greatly reduced the v'alue of the railroads vs a militarv factor 
They continued to be active in distributing the relatively small 
amount of imports tlurough the blockaded ports of Charleston, 
Savannah and Wilmington Their usefulness to the army and 
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the city population in collecting food material from the country 
districts was much impaired 

The harvests in the South during the war were fairly abundant^ 
as far as they were not destroyed by the advancing Northern 
armies Maize was raised m large quantities, and, in general, 
the raising of food products instead of tobacco and cotton was 
encouraged by legislation and otherwise The scarcity of food 
in the armies and cities was chiefly due to the breaking down 
of the means of transportation, and to the paper money policy 
and Its attendant repressive measures 

Ihe specie holdings of the Southern banks largely found 
their way into the Confederate treasury in payment for the 
$15,000,000 loan effected early m 1861 In addition, the 
government secured the specie in the various Federal offices 
which fell into its power These sums were soon sent to Europe 
m payment of foreign war supplies Ihe gold and silver in 
general circulation also soon left the country almost entirely, 
driven out by the rising flood of paper money Aside fiom the 
payment of the above loan the government never secured any 
specie revenue, and was driven headlong into the wholesale 
issue of paper money Ihe fiist notes were issued in Marth 
1861, and bore interest They were soon followed by others, 
bearing no interest and payable in two years, others payable six 
months after peace New issues were continually provided, 
so that from an initial $1,000,000 in circulation in July 1861, 
the amount rose to 30 millions before December 1861 , to 100 
millions by March 1862 , to 200 millions by August 1862 , to 
perhaps 450 millions by December 1862 , to 700 millions bv the 
autumn of 1863 , and to a much larger figure before the end of 
the war 

This policy of issuing irredeemable paper money was copied 
by the indiyidual states and other politic vl bodies Alabami 
began by issuing $1,000,000 in notes in February 1861, and 
added to this amount during eac h subsequent session of the state 
legislature The other states followed suit Cities also sought 
to replenish their treasuries in the same way Corporations 
and other business concerns tried to meet the rising tide of 
prices with the issue of their individual promissory notes intended 
to circulate from hand to hand As a result of this redundancy 
of the currency the price of gold rose to great heights It was 
quoted at a premium in Confederate notes in April 1861 By 
the end of that year a paper dollar was quoted at 90 cents in gold , 
during 1862 that figure fell to 40 cents , during 1863, to 6 cents , 
and still lower during the last two years of the war Ihe down- 
ward course of this figure, with occasional recoveries, reflects 
the popular estimate of the Confederacy’s chance of maintaining 
Itself against the Northern invasion Ihe fluctuations of the 
gold premium in the North during the same vears are a comple- 
mentary movement, and correspondingly reflect the periods of 
popular elation and depression as to the final outcome of the 
war 

The redundant currency drove the price of commodities 
to exorbitant heights, and deranged all business It affected 
different classes of commodities differentl) Those the supply 
of which was entirely from abroad, like coffee, rose to the greatest 
height owing to their scarcity produced by the blockade In- 
genious substitutes were found for such articles, and enormous 
profits were secured by the merchants who successfully ran the 
blockade and imported such much-needed articles of foreign 
origin These speculators were continually abused for making 
such importations instead of confining themselves to supplying 
the government with foreign war supplies \rticles that were 
produced in the South and marketed abroad or in the North 
during normal times rose least in value Tobacco and cotton, 
for instance, which found no buyers owing to the blockade, 
actually fell in value as quoted in gold Ihe great divergence 
of the price of these two commodities in the South and abroad — 
the Northern price of cotton increased more than tenfold during 
the war — offered the strongest inducement to evade the blockade 
and export them A small amount of cotton reached the world’s 
market by way of the Atlantic ports or Mexico, and netted 
those concerned in the venture handsome profits 


Ihe same motive operated to encourage trade with the enemy 
Tobacco and cotton were smuggled through the military lines 
m exchange for hospital stores, coffee and similar articles The 
military authorities tried to suppress this illicit trade, but at 
times even they were carried away by the desire to secure 
the much-desired foreign supplies Ihe civil government also 
vacillated between the policy of encouraging exports, especially 
to Europe in exchange for foreign goods, and the policy of 
forbidding such trade m view of the supposed advantage accruing 
to foreigners, who it was hoped would be compelled to acknow- 
ledge the independence of the Confederacy in order to secure 
Southern cotton 

The derangement of prices, their local differences and fluctua- 
tions, produced wild speculation in the South Normal business 
was almost impossible, and the gambling element was forced 
into every transaction Speculation in gold was especially 
pronounced Legislation and popular feeling were aimed at it, 
but without avail Even the government itself was compelled 
to speculate in gold Speculation in food and other articles 
was equally inevitable and was much decried Laws were 
formed to curb the speculators, but had no effect 

The policy of the Southern banks during the wai encouraged 
speculation Ihe New Orleans banks had been well managed, 
and remained solvent until September 1861 The banks of the 
other states suspended specie pavments at the end of i860, 
and thereafter enlarged their note issue and their loans, thercbv 
idding to the general redundanc) of the currency and stimulating 
the prevalent speculative craze They did a large business by 
speculating in cotton, making advances to the planters on the 
basis of their crops The state governments also used their note 
issues for this purpose, the planters urgenth demanding rebel 
as their cotton could not reach a market Ihe Confederate 
government also made advances on cotton and seiured laige 
quantities by purchase, to serve as the basis of cotton bonds 
The rise of prices reflecting the icdundancv ot the currency 
was no advantage to the producer Frequent efforts were made 
by legislation and otherwise to reduce the prices demanded 
especially by the agriculturists As a result, the production 
of food products fell off, at least the agncultuiists clicl not bring 
their products to market for fear of being forced to sell them 
at a loss Supplies for the army were obtained by impressment, 
the price to be paid for them being arbitrarily lixed at 1 low 
figure As a result, the army administration found it almost 
impossible to induce producers of food willingly to turn over 
their products, and the army suffered from want Under these 
confused industrial circumstances the sufferings of the debtor 
class were loudly asserted, and laws were passed to relieve them 
of their burdens, making the collection of debts difficult or 
impossible The debts of Southerners to Northerners contracted 
before the war were confiscated by the Confederate government 
but did not amount to a large figure 

The effectiveness of the Federal blockade and the peculiat 
industrial development of the South removed the possibility 
of an ample government revenue Though import duties were 
levied, the proceeds amounted to almost nothing A small 
export duty on cotton was expected to produce a large revenue 
sufficient to base a loan upon, but the small amount of cotton 
exports reduced this source of revenue to an insignificant figure 
There being, moreover, no manufactures to tax under an internal 
revenue system such as the North adopted, the Confederacy 
was cut off from deriving any considerable revenue from indirect 
taxation Ihe first Confederate tax law levied a direct tax 
of twenty millions of dollais, which was apportioned among the 
states These, with the exception of lexas, contributed their 
apportioned share to the central government by issuing bonds 
or notes, so that the tax was in reality but a disguised form of 
loan Real taxation was postponed until the spring of 1863, 
when a stringent measure was adopted taxing property and 
earnings It was slowly and with difficulty put into effect, and 
was re-enacted in February 1864 In the states and cities there 
was a strong tendency to relax or postpone taxation in view of 
the other demands upon the people 
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With no revenue from taxation, and with the disastrous 
effects of the wholesale issue of paper money before it, the 
Confederate government made every effort to borrow money 
by the issue of bonds The initial 15-million loan was soon 
followed by an issue of one hundred millions in bonds, which 
It was, however, difficult to place This was followed by even 
larger loans The bonds rapidly fell in value, and were quoted 
during the war at approximately the value of the paper money, 
in which medium they were paid for by subscribers lo avoid 
this circumstance a system of produce loans was devised by 
which the bonds were subscribed for in cotton, tobacco and food 
products This policy was subsequently enlarged, and enabled 
the government to secure at least a part of the armies’ food 
supplies But the bulk of the subscriptions for these bonds 
was made in cotton, for which the planters were thus enabled 
to find a market 

It was hoped to keep the currency within bounds by holders 
of paper money exchanging it for bonds, which the law allowed 
and encouraged, but as notes and bonds fell in value simul- 
taneously, there was no inducement for holders to make that 
exchange On the contrary, a note-holder had an advantage 
over a bond-holder, m that he could use his currency for specula- 
tion or for purchases in general In the autumn of 1862 the 
{ onfederate law attempted to compel note-holders to fund their 
notes in bonds, in order thereby to reduce the redundancy of 
the currenev and lower prices Disappointed m the result of 
this legislation, the Congress, in February 1864, went much 
farther in the same direction by passing a law requiring note- 
holders to fund their notes before a certain date, after which 
notes would be taxed a thud or more of their face value This 
drastic measure was accepted as meaning a partial repudiation j 
of the Confederate debt, and though it for the time reduced 1 
the currency outstanding and lowered prices, it wrecked the I 
government’s credit, and made it impossible for the Ireasurs 
to float anv more loans During the last months of the war 
the Treasury led a most precarious existence, and its actual 
operations can only be surmised 

During the entire war the notion that the South possessed a 
most eflicient engine of war in its monopoly of cotton buo\ ed up 
the hopes of the Southerners The government strained every 
effort to secure recognition of the Confederacy as a nation by 
the great powers of Europe It also more successfully secured 
foreigners’ financial recognition of the South by effecting a 
foreign loan based on cotton This favourite notion was put 
into practice in the spring of 1863 The French banking house 
of Ealanger & Compan> undertook to float a loan of £3,000,000, 
redeemable after the war in cotton at the rate of sixpence a 
pound As cotton at the time was selling at nearlv four times 
that figure and would presumably be quoted far above sixpence 
long after the establishment of peace, the bonds offered strong 
attractions to those speculatively inclined and in sy mpath> 
with the Southern cause The placing of the bonds in Europe 
was mismanaged by the Confederate agents, but notwithstanding 
a considerable sum was secured from the public and used for 
the purchase of naval and military stores At the close of the 
war these foreign bonds were ignored by the re-established 
Federal authorities like all the other bonds of the Confederate 
gov ernment C ompared with the partial success of this financial 
recognition by Europe, the South conspicuously failed m securing 
the political recognition of the Confederate government Early 
in 1861 W L Yancey and others went to Europe to enlist the 
sympathy of foreign governments in the Southern cause | M 
Mason and John Slidell followed early in 1862, after a short 
detention by the Federal government, which had removed them 
from a British vessel Ltt route to Furope Though these Con- 
federate commissioners made every effort to induce foreign 
governments, especially those of Great Britain and France, to 
recognize the Confederacy, they were foiled in their efforts, 
largely by the skill and persistence of the Federil minister in 
London, Charles Francis \dams 

The political history of the Confederate States is the culmina- 
tion of an inevitable conflict, the beginnings of which are found 
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in the earlier history of the Lnion The financial and industrial 
history of the South during 1861 to 1865 is the story of a struggle 
with overwhelming odds The mistakes of the Confederate 
government’s policy are overshadowed by its desperate efforts 
Lo maintain itself against the irresistible attacks of the North 
In making that effort the South sacrificed everything, and 
emerged from the war a financial and industrial wreck 
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CONFEDERATION (Fr rniifederattoit, Lat cottf order alto, 
fiom foedus, a league, foederare to form a league), primarily 
any league, or union of people or bodies of people Ihe term 
in modern political use is geneially confined to a permanent 
union of sovereign states, for certain common purposes eg tht 
(icrman Confederation {Bund), established by the congiess of 
\ lenna in 1815. and the Confeeleration of the Rhine {Rhetnbund) 
a league of certain Cierman states under the protection of 
Napoleon (1806-1813) The alliance of the Great Powers bv 
which Europe was governed after 1813 was sometimes, tspecialK 
by the emperor Alexander I , ealled the ‘ Confederation of 
Furope ’ , but this expressed rather a pious aspiration than the 
actual state of affairs Ihe distinction between Confcdeiation 
and Feileration (see Ffdervl Government) svnonymotis m 
then origin, has been developed in the politieal terminology of 
the United States L p to ijSt) these were a Confederation, 
then the word Federation, or Federal Republic was introduceel 
as implying closer union This distinction was emphasized 
during the Civil War between North and South, the seceding 
states forming a Confederation (Confederate States of Vmcrica) 
in opposition to the Federal Union Confederation thus comes 
to mean a union of sovereign slates in which the stress is laid 
on the sovereign independence of each constituent body (cf the 
German StaaUnbund) , Eedeiation implies i union of states in 
which the stress is laid on the supremacy of the common govern- 
ment (Ger Bundesstaat) The distinction is, however, bv no 
means universally observed 

The variant ‘ Confeclcracv, deiivcd through the ^nglo- 
Frcnch confedtrane, and meaning gcncrallv a league or union, 
whether of states or individuals, was applied m America in the 
sense of Confederation to the seceding southern states (sec above) 
In Us political sense however tonfcderact has gcncrallv come 
lo mean rather a temporary league of independent states for 
c' rtam purposes \s applied to individuals, while ‘confedera- 
tion” is used of certain open unions of people for political or 
other purposes (e g the Miners Confederation),* confcdcratv 
— from its obsolete legal sense of conspiracv — has come frec]uentl\ 
to imply a secret bond, a comlunalion for illicit puiposes, or 
of piersons whose identilv is not disclosed 

CONFERENCE, a bunging together (Tat eonferrt) for the 
purjoose of discussion, particularly a meeting of mcmbeis of one 
or more societies, of representativ es of legislativ e or othei bodies, 
01 of diffcicnt states Such arc the meetings between members 
ol the upper and lower chamheis of the British parliament, or 
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of the United States congress, to adjust matters of difference, 
and the assemblies of the prime ministers of the various British 
colonies, held at stated intervals to consult with the imperial 
government The title of Colonial Conference was changed to 
that of Impcrivl Conference in 1907, but the proposal to cliange 
Conference to Council was dropped , it was felt that the ad- 
ministrative functions usually connoted by the word “ council ” 
made that title less suitable to an assembly with purely delibera- 
tive and consultative powers, which were more fitly expressed 
by “conference” In diplomacy the word “conference” is 
used of a meeting of the representatives of states of greater or 
less importance for the purpose of settling particular points, 
as distinguished from a “ congress,’ which is properly a meeting 
of the great powers for the settlement of questions of general 
interest In practice, however, the distinction is not consistently 
maintained The meetings preliminary to a congress and the 
sessions of the congress itself are also sty led ‘ eonierences ” (sec 
Congress) Ihe word is also applied to the annual assemblies 
for transacting church business m the Wesleyan Methodist 
Church of Great Britain and to various similar assemblies m 
the Methodist Episcopal Church of America (sec Methodism) 

CONFESSION (Lat confessto, fiom confifeor, acknowledge, 
confess), a term meaning in general the admission and acknow- 
ledgment that one has done something which otherwise miijht 
remain undisclosed, espeiially the icknowledgmcnt of guilt 
or wrong-doing, either in public or to somebody specially entitled 
to such knowledge The term has a special importance (1) in 
religion, (3) m law | 

I Reltgton -Among the Jews it was ordered that on the Day j 
of Atonement the high priest should mike confession of sms 
in the name of the whole people, and the day is still kept by the 
Jews with fasting and confession of sms The Jews were also 
enjoined to confess their sms individuallv to (md, and m certain 
cases to m in 

In the Gospels confession is scarcely mentioned But much 

15 said about forgiveness, and the chuich is emijowered to ad- 
minister God’s pirdon (John xx 23 and Matt xviii 18) 
But It should be noted that the primary reference of “ binding 
and loosing ” is, according to rabbinical usage, rather to the 
laving down of rules than to condoning breaches of them , and 
nothing IS said to confine the words “Whose soever sms ye 
forgive” to the offences of Christians already baptized, and 
they should be held to include preaching the Gospel and 
baptizing converts as well as the administration of internal 
discipline 

ITie rest of the New Testament is scarcely more explicit on the 
subject, which did not become so urgent in the days of early 
enthusiasm, and when the second coming of the I>ord was ex- 
pected immediately Baptism conveys the forgiveness of sms, 
and therefore ought to result m fret dom from all wilful sin But 
what was to he done with the baptized Christian who fell into 
grievous sin ? On the one hand the Epistle to the Hebrews 
(vi 4-6) declared that renewals of the lapsed are impossible 
On the other, the confession of sms was ordered in james v 15, 

16 and I John 1 9, and the exercise of discipline is referred to in 
I Cor v and 2 (or 11 5-1 1 (the identification of the two cases is 
precanous), Gal vi i and other passages Though nothing 
was as yet systematized, the governing principle is laid down 
tliat the sm of the member affects the whole body, and therefore 
the soaety is bound to deal with it both from pity for the sinner, 
and for the sake of its own purity 

It soon became necessary to face the various questions involved 
more systematically The definite discussion ol the problems 
dates from The Shepherd of Hernias (published at Rome about 
A D 145) Hermas rejects both the extreme opinions, viz that to 
the baptized Christian there is either no such thing as sin, or no 
such thing as further forgiveness He represents the church as 
a woman who offers sinful Christians a unique opportunity for 
conversion and restoration, which must be seized at once or lost 
for ever But while he insists on repentance and mortification, 
he says nothing about public confession or discipline Soon 
bitter controversies arose, especially m the West, where questions 


of discipline have always been to the fore (see Montanism , 
Novatianus , Donatists) Speaking broadly the development 
was from ngour to indulgence, and the three schisms referred 
to voiced the protests of the puritan minority 
At the beginning of the 3rd century something like a definite 
system had been established at Carthage and elsewhere Three 
groups of sms, classified as (i) idolatry, which included apostasy, 
(2) adultery or fornication, and (3) murder, weie held to exclude 
the guilty person from sharing in the eucharist until death, that 
is to say, if he had committed the sm after baptism Not that 
It was asserted that he, therefore, could not be forgiven by God , 
indeed he was urged to pray and fast and undergo church 
discipline , but the church refused to venture on any anticipation 
of the divine decision For other grave sms the baptized person 
was allowed to undergo discipline once, but only once in his life , 
if he relapsed again, he must remain excommunicate like the 
adulterer Baptism was the first plank thrown out to save the 
drowning man, “ confession ” the second, and there was no 
third chance It was largely due to the iigour of this rule that 
men so frequently deferred baptism till late in life Less serious 
sms, ogam, were held to l)e adequately dealt with by ordinary 
prayers, such as the Lord’s Prayer, or by the pubhe prayers 
of the church Public but general confession of sms and inter- 
cession for penitent sinners have from early times formed a 
normal part of public worship m the Christian church 
The process of public confession or penance {exotnologens, 
Greek for publi< confession) was as follows (see rcrtulhun, 
De paenitentia IX , and other writers) The sinner was admitted 
to it as to a pnviltge by lav mg on of hands He wore sark< loth, 
made his bed in ashes and fasted or used only the very plainest 
fare In secret he gave himself up to ceaseless prayer , in public 
he threw himself at the brethren s feit to entreat their initr- 
(cssions Ihis went on for a time proportionate to the gravity 
of the offence, pc rhaps for years , then, if his sm allowed it, 
he was readmitted by the bishop and clergy with fuithtr lajing 
on of hands He must still (at least according to later rules) 
live in strict abstinence, forgoing, eg, the use of marriage 
And if he fell away, he could never be lestored again One can 
hardly be surprised that fertullian says that few faced such an 
ordeal In this account nothing is said of confession , but it 
would appear that in early days the sms were made known to 
the congregation, and in notorious cases they would take the 
initiative and expel the offender It was also common for a 
penitent to take advice as to the necessity in his case of under- 
going exomologem, and this, of course, involved confession 
Origen implies that m his days the jicnitent might choose his 
own spiritual physician It is to be noticed that the clergy were 
never admitted to this public discipline , but a cleric might be 
deposed and then admitted as a layman Ordinarily the sinful 
cleric prayed and fasted at his own discretion, and nothing is said 
of Ins confessing his sms In fact far more importance was 
attached to the discipline than to confession 
Church practice was not the same everywhere at the same 
time , just because Scripture only gave the ruling principles, 
therefore the different churches worked out their application 
in different ways It is, therefore, natural that we should trace 
the stages of development thiough the friction they caused 
Thus Calixtus, bishop of Rome 219-223, dciiiled to admit 
adulterers to exomologtsis and so to communion , and lertulhan, 
now become a Montanist, pours out his scorn on him Thirty 
years later, first at Carthage, then at Rome, the same step has been 
taken with regard to penitent apostates, at least the less guilty 
of them But the church was thereby involved m a double 
conflict , for while on the one hand the Novatianist schism 
represents the puritan outrry against such laxity, on the other 
the martyrs (not indeed for the first time) claimed a position 
above church law, and gave great trouble bv issuing libellt paots, 
t e requests or even orders that so-and-so, and sometimes the 
name was not inserted, should be readmitted to communion 
forthwith without undergoing the discipline of exomologests 
It was out of this practice that later on Indulgences grew up 
A further relaxation appears about the same time Those 
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under discipline were allowed to receive the eucharist when 
tn articulo mortis As this was sometimes effected by means of 
the reserved sacrament without any formal reconciliation, even 
without the presence of bishop or priest, it affords further 
evidence of the emphasis being laid on contrition and submission 
to discipline rather than on absolution Cyprian, Eptst xviii , 
sanctions a dying man’s making confession (exomologesis) of 
his sin before a deacon in case of necessity, and being reconciled 
by laying on of hands 

At the beginning of the 4th century a system came into use 
by which penitents undergoing discipline were divided into four 
grades, the lowest being the mourners, then the hearers, the 
kncelers and the consultntes (standing) Thus by the nth 
canon of Nicaea certain who had been guilty of apostasy were 
to be three years among the hearers, seven among the kneelers, 
and two among the consistentes These grades were distinguished 
by their admission to or exclusion from parts of the church and 
of divine service , none of them were allowed to communicate 
until their penance was complete, except tn articulo mortis 

In the same century at Rome and at Constantinople we hear 
of “ penitentiaries,” that is priests appointed to act for ihc 
bishop in hearing the confession of sins, and deciding whether 
public discipline was necess iry and, if it was, on its duration , 
in other words they prepared the penitents for soUmn recon- 
ciliation by the bishop A scandal at Constantinople m 391 le<l 
to the suppression in that citv not only of the office of peni- 
tentiary, but practically of public exomologesis also, and that 
seemingly in Eastern Christendom generall),so that the indi- 
vidual was left to assess his own penanee, and to present 
himself for communion at his own discretion This inevitably 
led on to the n iteration of confession after repeated lapses, and 
Chrysostom (bishop of Constantinople, 398-407) was attacked 
for allowing such a departure from aneient rule 

But in the West public discipline continued, though under less 
and less rigorous conditions Persecution having ceased, the 
question of apostasy had lost its ch.ef significance, and as chur< li 
life bucame publi< ind influential the evils of siandal were 
intensified Penitents, therefor( (as a rule), were excused the 
painful ordeal of public humiliation, but performed thiir 
penances in secret , only at the end they were public Iv reconciled 
by the bishop This was at Rome and Milan appointed to be 
done on the Thursday before Easter, and gradually became a 
regular practice, the same penitent year after year doing penance 
during 1 ent, and being publicly restored to communion in Holy 
Week Towards the end of the 4th century priests liegan to be 
allowed to take the bishop’s place in the re-admission of penitents 
and to do it privately And with tlus step the e\ olution of the 
system was completed The abandonment of plenary penitence 
{t e the full rigour of exomologesis), the extension of the system 
m which theie was nothing public alxiut the penitence except 
the solemn reconciliation on Maundy Thursday, the allowing of 
repeated recourse to this reconciliation, the delegation to priests 
of the power to reconcile penitents in private , such were the 
successive stages in the development 

The irruptions of the barbarians revoluliomrcd the whole 
system of daily life The various tribes were indeed converted 
to the faith one after another , but it took centuries to break 
them in to anvthing like obedience to Christian principles of 
morality In consequence the Christian world tended to be 
divided into two classes The first, the religious, including 
women and laymen as well as clergy, still maintained the old 
ideals of purity and mutual responsibilitv Thus in the chapter- 
house of a monastery there constantly look place acts of discipline 
that depended on the theorv that the sm of the individual is the 
concern of the society , open confession was made, open penance 
exacted On the other hand, the still half-heathen world outside 
broke every moral law with indifference , and in the effort to 
restram men’s vices church discipline became mechanical instead 
of sympathetic, penal rather than paternal The penance was 
regarded (not without precedent in earlier times) as the discharge 
of a liability due to God or the Church , and so much sm was 
reckoned to involve so much debt Thus we reach what has been | 
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called la penitence tanjee Pemtentials or codes defined (even 
invented) different degrees of guilt, and assessed the liabilitA 
mvolved muih as if a sm gave rise to an itlion to recovci 
damages Ihc (ireck pemtentials date from about 600, the 
Latin are a little later , the most influential was that of Theodore 
of Tarsus, who was archbishop of Canterbury from 668 to 690 
Iwo disastrous results not infrequently arose a money payment 
was often allowed in lieu of acts of penanre, and the prayers 
and merits of others were held to supply the inadequacy of 
the sinner’s own repentance (see Indi lge>cl) Meanwhile the 
constant repetition of confession and reconciliation, together 
with the fatt that the most tender consciences would be the 
most anxious for the assurinie of fortju eness, led to the practice 
being considered a normal part of the Christian life It came 
to be allowed to be used by priests as well as by laymen Absolu- 
tion was reckoned one of the sacraments, one of the seven when 
that mystic number was generally adopted , but there was no 
agreement as to what constituted thf essential parts of the 
sacrament, whether the confession, the laying on of hands, the 
penanre, or the words of dismissal It was more and more 
regarded as the special function of the priest to administer 
absolution, though as late as tht 16th century we hear of lay min 
confessing to and absolving one aiiother on the battlefield 
because no priest was at hand Moreover, the idea of corporate 
responsibility and discipline was o^ershadowed by that of 
medicine for the individual soul, though public penance was 
still often exacted, especially in cases of notorious crime, as 
when Henrv II submitted to the scourge after the murder 
of Becket 

At last in 1213 the council of the I ateran decreed that every 
one of either sex must make confession at least once a year 
before his parish priest, or some other priest with the consent 
of the parish priest T’-citing this rule as axiomatic the School- 
men clalMirited their anilyses of the sacrament of penance 
distinguishing form and matter, attrition and contrition, mortal 
and venial sms The Council of Trent in 1551 repudiated the 
worst corruptions and repelled as slanders certain charges which 
were made igainst the medieval svstem , but it retained the 
obligation of annual confession, and laid it down that the form 
of the sacramint (onsisted in the priest’s words of absolution 
I (bee Absolution ) 

As confession is now administered in the Roman Church, the 
disciplinary penance is often little more thin nominal, the 
recitation of a psalm or the like — stress being laid rather on the 
fulness of the confession and on the words of authoritativ ( 
ibsolution No one is illowed to receiv e holy communion, if 
guiltv of “ mortal ’ sin, without resorting to confession , onlv 
if a priest has to celebrate mass, and there is no other priest to 
hear his confession, may he receive “ unabsolved ” after mortal 
sm The faithful are bound to confess all ” mortal ” sms , thev 
need not confess “ venial ” sms It is common to go to confession, 
even though there are only venial sms to be confessed , and m 
order to excite contrition people are sometimes advised to confess 
over again some mortal sm from w hich they have been prev lously 
absolved No priest may hear confessions without licence from 
the bishop Certain special sms are ‘‘reserved,’ that is the 
ordinary priest cannot give absolution for them , the matter 
must be refemd to the bishop, or ev en the pope C hildren begin 
to go to confession at about the age of seven 

In the Greek Church ainfession has become obligatorv and 
habitual Among the Lutherans auricular confession survived 
the Reformation, but the general confession and absolution 
before communion were soon allowed bv authority to serve as a 
substitute , m Wurttemberg as early as the i6th century, m 
Saxony after 1657, and m Brandenburg bv decree of the elector 
m 1698 Pnvate confession and absolution wcic, however, 
still permitted , though as may be seen from Goethe s experience 
related m his Dichtung und Wakrheit, it tended to become a 
mere form, a process encouraged In the fact that the fees 
payable for absolution formed pirt of the pastors regular 
stipend Since the beginning of the 19th century the practice 
of auricular confession his been to a certain extent revived 
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among orthodox Lutherans (see Herzog-Hauck, Realencyklopadte 
s “ Beichte ”) 

To come to England, Wesley provided for spiritual discipline 
(i) through the class-meeting, whose leader has to advise, 
comfort or exhort as occasion may arise , and (2) through the 
ministers who have to bear the chief responsibility in the reproof, 
suspension or expulsion from communion of erring brethren 
In the Salvation Army people are continually invited to come 
forward to the “ penitent form,” and admissions of past evil 
living are publicly made Among the f alvmistic bodies in the 
British Isles and abroad kirk-disciplme has been a stern reality , 
but in none of them is there private confession or priestly 
absolution 

The Church of England holds m this matter as in others a 
central position The method of confession adopted in the public 
services of the ( hurch of England, with which the Book of 
Common Prayer is primarily concerned, may be described as 
one of general confession to God in the face of the church, to be 
in secret used bv each member of the congregation for the 
confession of his own particular sms, and to be followed bv 
public absolution But three other methods of confession for 
private use are mentioned in the exhortations in the communion 
service, which constitute the principal directory for private 
devotions among the authoritative documents of the English 
Church First, all men are urged to practise secret confession 
to God alone, and in it the sins are to be acknowledged in detail 
Secondly, where the nature of the offence admits of it, the sinnei 
IS to acknowledge his wrongdoing to the neighbour he has 
aggrieved And, thirdly, the sinner who cannot satisfy his 
conscience b> these other methods is invited to open his grief to 
a minister of God’s word Similarly, the sick man is to be moved 
to make a special confession of his sins if he feels his conscience 
troubled with any we ghty matter Ihe priest is bound, under 
the most stringent penalties, never to divulge what he has thus 
learnt See the 113th canon of 1604, which, however, excepts 
crimes “ such as by the laws of this realm the priest’s own life 
may be called into question for concealing the same ” It is, 
however, maintained by some that, except in the case of the 
sick, the onlv legitimate method of receiving absolution in the 
Church of England is in the public services of the congregation , 
end the Church of Ireland has recently made important altera- 
tions even m the passages that concein the sick, while the 
Protestant Episcopal Church of the United States has omitted 
that part of the visitation service altogether 
It IS probable that auricular confession never altogether died 
out in the Church of England, but it is obvious that evidence 
on the subject must always be hard to find Certainly there has 
been a great increase and development of the practice since the 
Oxford movement m the earl> part of the 19th century Two 
chief difficulties have attended this revival In the first place, 
owing to the gt neral disuse of such ministrations, there were 
none among the English clergy who had experience in delicate 
questions of conscience , and there had been no treatment of 
casuistry since Sanderson and Jeremy fayloi (see Casuistry) 
Those, then, who had to hear penitents unburden their souls 
were driven to the use of Roman writers on the subject A book 
called The Priest in Absolution was compiled, and at first privately 
circulated among the clergy , but in 1877 a copy was produced 
in parliament, and gave rise to much scandal and heated debate, 
especially in the House of Lords and in the newspapers In the 
following year Dr Pusey published a translation of the Abb6 
J J Gaume’s Manual jar Confessors, abridged and “ adapted 
to the use of the English Church ” The other chief difficulty 
arose from the absence of any authoritative restraint on the 
hearing of confessions by young and unqualified priests, the 
Church of England merely directing the penitent who wishes 
for special help to resort to any “ discreet and learned minister ” 
In 1873 a petition signed by four hundred and eighty-three clergy 
was presented to Convocation asking for the “ education, 
selection and licensing of duly qualified confessors ” The 
bishops declined so to act, but drew up a report on the subject 
of confession The question excites the keenest feeling, and 


I extreme views are held on either side On the one hand, it is 
opposed as the citadel of sacerdotal authority and as a peril to 
morals On the other hand, there are those who speak as if 
auricular confession were a necessary element m every Christian 
life, and hold that post-baptismal sin of a grave sort can receive 
forgiveness in no other way Such a view cannot be found 
within the covers of the English Prayer-Book 
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2 Law — In criminal procedure confession has always, of 
course, played an important pvrt, and the attempt to obtain such 
a confession from the incriminated person, whether by physical 
torture or by less violent means, was formerly, and in certain 
countries still remains, a recognized expedient for securing the 
conviction of the guilty This method was earned to ruthless 
extremes by the Inquisition {q v ), but was by no means unknown 
in countries in which this institution never gained a foothold , 
as in England, where torture was practised, though never 
legalized, for this purpose In spite of a general tendency to 
relinquish the inquisitorial method, it is still prevalent m certain 
countries, notably in France, where the efforts of the prosecution, 
especially during the preliminary investigations, are dircctccl 
to extracting a confession from the accused In English law, 
on the other hand, the confession of an incriminated person can 
be received in cvidem e against him only if it has been free and 
voluntary Anv threat or inducement held out to a person to 
make a confession renders the confession inadmissible, even if 
afterwards made to another person, it having been held that the 
second confession is likely to be induced by the promise held 
out by the person to whom the first confession was made Any 
inducement to 1 person to make a confession must refer to some 
temporal benefit to be gained from it In conformity with the 
principle of English law that a person ought not to be made to 
incriminate himself, it is usual, when a person m custody wishes 
to make a statement or confession, to caution him that what 
he says will be used in evidence against him Particular facts 
may have an important bearing on the admissibility or othcrw ise 
of a confession— innumerable decisions will be found m Anh- 
bold’s Criminal Pleading (23rd ed ) In divorce law, the con- 
fession of a wife charged with adultery is always treated with 
circumspection and caution, for fear of collusion between the 
parties to a suit Where, however, sue h a confession is clear and 
distinct, the court will usually receive it as evidence against the 
wife, but not against a co-respondent In a case where a wife’s 
confession was obtained by falsely stating to her that the sus- 
pected co-respondent had confessed, such confession was hehl 
admissible (TATI 

CONFESSIONAL (Late Lat confesstoiiale, neut adj from 
confessionalts, “ pertaining to confession,” Fr confessional, Ital 
confesstonale), a box, cabinet or stall, m which the priest in 
Roman Catholic churches sits to hear the confessions of penitents 
The confessional is usually a wooden structure, with a centre 
compartment — entered through a door or curtain— m whuh 
the priest sits, and on each side a latticed opening for the 
penitents to speak through, and a step on which they kneel 
By this arrangement the priest is hidden, but the penitent is 
visible to the public Confessionals sometimes form part of the 
architectural scheme of the church , many finely decorated 
specimens, dating from the late i6th and the 17th centuries, 
are to be found in churches on the continent of Europe A 
notable example, m Renaissance style, is m the church of St 
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Michel at Louvain But, more usually, confessionals are movable 
pieces of furniture 

The confessional in its modern form dates no farther back 
than the i6th century, and Du Cange cites the year 1563 for 
an early use of the word confessionale for the sacrum poenttenliae 
trtbunal Originally the term was applied to the place where a 
martyr or “ confessor ” (in the sense of one who confesses 
Christ) had been buried There are, however, instances {eg 
the confessional of St Trophimus at Arles) where the name was 
attached to the spot, whether cell or seat, where noted saints 
were wont to hear confessions In the popular Protestant 
view confessional boxes are associated with the scandals, real 
or supposed, of the practice of auricular confession They were, 
however, devised to guard against such scandals by securing at 
once essential publicity and a reasonable privacy, and by 
separating priest and penitent In the middle ages stringent 
rules were laid down, in this latter respect, by the canon law 
m the case of confessions bv women and especially nuns 

In England, before the Reformation, publicitv was reckoned 
the best safeguard Thus Archbishop Walter Reynolds, in 
I ^22, says in his Constitutions “ Let the priest choose for 
himself a common place for hearing confessions, where he may 
he seen generally by all in the church , and do not let him hear 
any one, and especially any woman, m a private place, except in 
great necessity ” It would seem that the priest usuallv heird 
confessions at the chancel opening or at a bench end in the nave 
near the chancel There is, however, m some churchwardens’ 
accounts mention of a special seat ‘ the shryving stool,” 
” shriving pew ” or “ shriving place ” (Gasquet, Parish Lift in 
Mediacvd England, p 199) At Lenham m Kent there is an 
ancient armchair m stone, with a stone bench and steps on one 
side, which appears to be a confessional 

With the revival of the prai tice of auricular confession m the 
1 nghsh Church, confessionals were introduced into some of the 
more “extreme” Anglican churches Since, howexer, they 
certainly formed no part of “ the furniture of the church ” in 
the “ second year of King Edward VI ’ they can hardly be 
considered as covered b\ the “ Ornaments Rubric ’ m the 
Prayer Book Ihe question of their legality was raised in i<)oo 
m the case of Davey v Ilinde (vicar of the church of the \n 
uunciation at Biighton) tried before Dr Piistr im m the coribibtory 
court of ( hithtster They' were condemned ‘ on the ground that 
the\ arc not articles of church furnituie requisite for or conducive 
to conformity with the doctrine or practice of the Church of 
England in relation to the reception of confession fC V Sturge, 
Points of Church Law, I ondon, 1007, p 137) 

“ Confessional,” in the sense of a due payable for the right 
to hear confession, is now obsolete As an adjective con- 
fessional IS used in two senses (i) of the nature of, or belong- 
ing to confession, eg “confessional prayers’ , (2) connected 
with confessions of faith, or creeds eg “ confessional 
differences ” (W A P ) 

CONFESSION AND AVOIDANCE, m pleading, the plea 
admitting that facts alleged m a declaration arc true, but showing 
new facts by which it is hoped to destroy the effect of the allega- 
tions admittf'd A plea m confession vnd avoidance neither 
simply admits nor merely denies , it admits that the facts 
alleged by the opposite party make out a good prima facie case 
or defence, but it proceeds to destroy the effect of these allega- 
tions either by showing some justihcation or excuse of the matter 
charged, or some discharge or release from it All matter m 
confession and avoidance must be stated clearly and distinctly, 
and must be specific If intended to apply to part only of a 
statement of claim, it must be so stated 

CONFESSOR, m the Christian (huich, a word used m the 
two senses of (i) a person the holy character of whose life and 
death entitle him or her, m the judgment of the Church, to a 
peculiar reputation for sanctity, (2) a priest empowered to hear 
confessions 

(i) In the first sense the word confessor was in the early 
Church sometimes applied loosely to all martyrs, but more 
properly to those who, having suffered persecution and torture 


for the faith, were afterwards allowed to die in peace The 
present sense of the word, as defined above, developed after the 
ages of persecution had passed It came to be applied bv custom, 
as did the predicate “Saint,” to the holy men of the past, 
eg Fcgberht, archbishop of York (Axcer/^Z cap xxmii ), speaks 
of “ the holy fathers whom we have styled confessors 1 e bishops 
and priests who have served God m chastity ” But, as in the 
case of “ saint, ’ the right of declaring the holy dead to be 
“ confessors ’ was ultimately reserved to the Holv See The 
most celebrated instance of the formal bestowal of the style 
IS that of King Edward of England, who was made a “ C onfessor ” 
on his canonization bv Pope Alexander III in 1161, and has 
since been commonly known as Edward the Confessor 

(2) The confessor m the second sense is now termed in ecclesi- 
astical I^tin confessanus (med I at conjessare, to confess), to 
distinguish him from the “confessor” described above The 
functions of the confessor are dealt with m the article Con- 
fession {q V ) Here it need only be pointed out that though,, 
in the Roman Catholic Church, the potestas ordtnis of every 
priest includes the jxiwer of granting absolution, according to 
the established discipline of the Church, no priest can lie a 
confessor, t e hear confessions, without a special faculty from 
his bishop 

CONFIRMATION (I at conprmatio, from confirmare , to 
establish, make firm), m the ( hnstian sense, the initiatory rite 
of laying on of hands, supplemcntarv to anil completing baptism, 
and especially connected with the gift of the IIolv Ghost to the 
candidate The words “ confirm ’ and ‘ confirmation are 
not used m the Bible in this technical sense, which has only 
grown up since the ^th century, and only m the Western churches 
of Christendom and in their offshoots, but the rite itself has been 
practised in the Church from the beginning Ihe history of 
confirmation has passed through three stages In the first ages 
of the Church, whin it was recruited chiefly by converts who 
were admitted m full age, confirmation, or the laving on of hands 
fHeb vi 2), followed close upon l>aptism, and m the majority of 
eases the two were combined m a single service But onlv the 
highest order of ministers could confirm (sec Acts viii 14-17) 
whereas priests and de icons, and m an emergency lav men and 
even women, could baptize Fbcrc was therefore no absolute 
cert iinty that a believer who had been liaptized had also rccciv ed 
confirmation (Acts xix 2) But two circumstances tended to 
prevent the occurrence of such irregularities In the first place, 
there were m early days tar more bishops in proportion to the 
number of believers than is the custom now , and, secondly, it 
was the rule (ex« ept in cas.ts of emerge ntv ) to bapli/e only in 
the sc ison from Eistcr to Pcntci ost and the bishop was alwav s 
present and liid his hands on the newh baptized Moreover 
m the third and lourth centuries the infants of Christian parents 
were frequenth left unbaptized for vears, eg Augustine of 
Hippo later, when the Church had come, to be tolcrited and 
patronized bv the state, her numliers increased, the rule that 
fixed certain dav s for baptism broke down, and it was impossible 
for bishops to attend every bvptismd service Thereupon Fast 
and West adopted different methods of meeting the clifficultv 
In the East greater emphasis w xs laid on the anointing with oil 
which had long been an adjunct of the laving on of hands the 
oil was consecrated bv the bishop, and the child anointed or 
‘ sealed ” with it bv the parish jincst, and this was reckoned 
os Its confirmation With its baptism thus completed, the infant 
was held to be capable of receiving holv communion \ncl to 
this day m the Eastern Church the infant is bajiti/ed, anointed 
and communicated by the pxrish priest m the course of a single 
service , and thus the bishop and the 1 iv mg on of hands hav c 
disappeared from the ordmarv' service of confirmation The 
West, on the other hand, deferred conhimation, not at first till 
the child had reached vears of discretion, thouuh that afterwards 
became the theorv , but from the necessities of the cise The 
child was baptized at once, that it might be admitted to the 
Church, while the completion of its baptism was put off till it 
could be brought to a bishop Western canons insist on both 
points at once , baptism is not to be deferred bevond a week 
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nor confirmation beyond se\ en years And to give an historical 
example, Henry VIII had his daughter, afterwards Queen 
Elizabeth, both baptized and confirmed when she was only a few 
days old And still the rubrics of the English Prayer-Book 
direct that the person who is baptized as an adult is to “ be 
confirmed bv the bishop so soon after his baptism as conveniently 
mav be ” 

But theologians in the West had elaborated a theory of the 
grace of confirmation, which made its severance from baptism 
seem natural , and at the time of the Reformation, while neither 
side favoured the Pastern practice, the reformers, with their 
strong sense of the crucial importance of faith, emphasized the 
action of the individual in the service, and therefore laid it down 
as a rule that confirmation should be deferred till the child could 
learn a catechism on the fundamentals of the ( hnstian faith, 
wIiK h Calvin thought he might do by the time he was ten Many 
of the Protestant Ixidies have abandoned the nte, but it remains 
among the I utherans (who, whether episcopal or not, attach 
great importance to it) and m the group of churches m com- 
munion with the Church of England In the ( alholic Apostolic 
Church (“ Irvingites ”) confirmation is called “ sealing,” and 
IS administered by the “ angels ” Among the Roman Catholics 
It IS reckoned one of the seven sacraments, and administered 
at about the age of eight in many cases less emphasis is laid 
on the confirmation than on the first communion, which 
follows It 

At the last revision of the Book of Common Prayer an addition 
was made to the service by prefixing to it a solemn renewal of 
their baptismal vows by the candidates , and, in the teeth of 
history and the wording of the service, this has often been taken 
to be the essential feature of confirmation Practically, the 
preparation of candidates for confirmation is the most important 
md exacting duty of the Anglican parish priest, as the administra- 
tion of the nte is the most arduous of a bishop’s tasks , and after 
a long period of slovenly neglect these duties art now generally 
discharged with great care classes are formed and mstruction 
is given for sevetal weeks before the coming of the bishop to lay 
on hands “ after the example of the Holy Apostles ” (prayer in the 
Confirmation Service) Of late years there has l^een a controversy 
tunong Anglican theologians as to the exact nature of the gift 
( onveyed through confirmation, or, in other words, whether the 
Holy Spirit can be said to have come to dwell in those who have 
been baptized but not confirmed The view that identifies con- 
firmation rather than Ijaptism with the Pentecostal outpouring 
of the Spirit on the Church has had to contend against a long- 
tstablished tradition, but appeals to ScTipture (Acts viii 16) 
and to patnstic teaching 

AuTHORiTirs — Hooker, EcLlesiastical Polity, book v ch Iwi 
leremy Taylor, A Discourse of Confnmalton , A J Mason, rite 
Relation of Confirmation to ftafhsm (London, i8gi), where ve list 
of other writers, L Duchesne, du mite chritien, c\\a.n ix 

(Pans, 1898) (W O 13 ) 

CONFIRMATION OF BISHOPS In canon law confirmation 
H the act by which the election of a new bishop receives the 
assent of the proper eccksiasti,.al authority In the early 
centuries of the history of the Church the election or appointment 
of a suffragan bishop was confirmed and approved by the 
metropohtan and his suffragans assembled m synod By the 
tth canon of the first council of Nicaea (ad 325), howev^er, it was 
decreed that the right of confirmation should belong to the 
metropolitan bishop of each province, a rule confirmed by the 
12th canon of the council of Laodicaea For the appointment 
ol a metropolitan no papal confirmation was required either in 
the West or East , but the practice which grew up, from the 
6th century onwards, of the popes presenting the pallium {q v ), 
at first konorts causa, to newly appointed metropolitans gradually 
came to symbobze the licence to exercise metropolitan jurisdic- 
tion By the 8th and 9th centuries the papal right of confirma- 
tion by this means was strenuously asserted , yet as late as the 
13th century there were instances of metropolitans exercising 
their functions without ret'eivmg the pallium, and it was not till 
after this date that the present rule and practice of the Roman 


Catholic Church was definitively established (see Hmschius, 
Knchenrecht, 11 p 28 and notes) The canonical right of the 
metropohtan to confirm the election of his suffragans was still 
affirmed by Gratian , but from the time of Pope Alexander III 
(1159-1181) the canon lawyers, under the influence of the False 
Decretals, began to claim this right for the pope (Fcbronius, 
De statu eedestae, 2nd ed , 1765, cap iv ^ 3, 2) From the 13th 
century onwards it was effectively exercised, though the all but 
universal practice of the popes of reserving and providing to 
vacant bishoprics, initiated by Clement V , obscured the issue, 
since in the case of papal nominations no confirmation was 
required The question, however, was raised, in connexion with 
that of the papal reservations and provisions, at the councils 
of Constance and Basel The former shelved it m the interests 
of peace , but the latter once more formulated the principle 
that elections m the churches were to be free and their result 
confirmed according to the provisions of the common law (juxta 
Jims communis dtspostltonem), t e by “ the immediate superior ” 
to whom the right of confirmation belonged (Febronius, op ett 
Appendix, p 784) 

In England, where the abuse of provisors had been most 
acutely felt, the matter was dealt with during the vacancy of the 
Holy See between the deposition of John XXIII at Constance 
(May 1415) and the election of Martin V (November 1417) 
During the interval the only possible way of appointing a bishop 
was by the ancient method of canonical election and confirmation 
Shortly after the deposition of John XXIII , Henry V assented 
to an ordinance that during the voidance of the Holy See bishops- 
elect should be confirmed by their metroj>olitans {Rotuh Parha- 
mentorum, iv p 71) , but the ordinance was not recorded on the 
Statute Roll Ihree bishops only, namely, John Chaundeler of 
Salisbury, Edmund de Lacty of Hereford and John Waktring 
of Norwich, were confirmed by the archbishop of Canterbury 
during the papal vacancy When Martin V was elected pope m 
1417 he resumed the practice of providing bishops, and from 
this time until the Reformation the canonical election and 
confirmation of a bishop in England was a rare exception 

In Roman Catholic countries the complete control of the 
papacy over the election and appointment of bishops has since 
the Reformation Ixjcome firmly established, m spite of the efforts 
of Galileans and “ Febronians ” to reassert what they held to be 
the more Catholic usage (see Gallicanism , Febronianism , 
Bishop) 

In England at the Reformation the share of the papacy m 
appointing bishops was abolished, but the confirmation became 
almost formal m character By 25 Hen VIII c 20, s 4, it is 
provided that after an episcopal election a loval mandate shall 
issue to the archbishop of the province ‘ requiring him to confirm 
the said election,” or, in case of an archbishop-elcct, to one arch- 
bishop and two bishops, or to four bishops, “ requiring and 
commanding ” them “ with all speed and celerity to confirm ” it 
This practice still prevails in the case of dioceses which have 
chapters to elect 1 he confirmation has usually been performed 
by the archbishop’s vicar-general, and, m the southern province, 
at the church of St Mary-le-Bow, London , but since 1901 it has 
been performed, in part, at the Church House, Westminster, in 
consequence of the disorder m the proceedings at Bow church 
on the confirmation there of Dr Wmnmgton Ingram as bishop 
of London All objectors are cited to appear on pam of contumacy 
after the old form , but although the knowledge that opposition 
might be offered has been a safeguard against improper nomina- 
tions, eg m the case of Dr Clarke the Anan, confirmation has 
never been refused since the Reformation In 1628 Dr Rives, 
acting for the vicar-general, declined to receive objections 
made to Richard Montague’s election to the see of Chichester 
on the ground that they were not made in legal form An 
informal protest against the confirmation of Dr Pnnee Ixte of 
Manchester in 1848 was almost immediately followed by another 
in due form against that of Dr Hampden, elect of Hereford 
The vicar-general refused to receive the objections, and an 
application to the queen’s bench for a mandamus was unsuccess- 
ful, the judges being divided, two against two In 1869, at the 
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ronfirmation of Dr lempk’s ckction as bishop of Fxeter, the 
vicar-gentraf heard counsel on the question whether he could 
receive objections, and decided that he could not When the 
same prelate was elected to Canterbury, the course here laid 
down was followed, as also at the confirmation of Dr Mandell 
Creighton’s election to the see of London Objections were again 
raised, in 1902, against Dr Charles Gore, elect of Worcester , 
and an application was made to the kmg’s bench for a mandamus 
against the archbishop and his vicar-general when the latter 
declined to entertain them By a unanimous judgment (February 
10) the court, consisting of the lord chief justice (laird Alver- 
stone) and Justices Wright and Ridley, refused the mandamm 
Without decidmg that objections (e g to the identity of the elect, 
or the genuineness of documents) could never be investigated 
by the vicai -general or the archbishop, it held that they could 
not even entertain objections of the kind alleged At the con- 
firmation of Dr Cosmo Gordon Lang’s election as archbishop of 
York, held m the Church House on the 20th of January 1909, 
objections were raised on behalf of the Protestant i ruth Society 
to the confirmation, on the ground that the archbishop-elect 
had, while bishop suffragan of Stepney, connived at and tn- 
<j)ur2^ed flagrant breaches of the law as to church ritual, taken 
part m illegal ceremonies, and the like Tlie objectors were 
licard by the archbishop of Canterbury and the other com- 
missioners in chambers, the decision being that, m accordance 
with the judgment of the court of king’s bench alxive cited, the 
objections could not lawfully be received since the> did not fall 
within the province of the commissioners 1 he archbishop also 
pointed out that the form of citation (to objectors) had lieen 
modified since 1902, but suggested that it was “ a matter for 
consideration whether the terminology of the citation could be 
altered so as to bring everj thing into complete accordance with 
the law of the Church and realm ” (see TAe Times, January 21, 
1909) Formerly the archbishop had the right of option, i e 
of choosing any one piece of preferment in the gift of a bishop 
confirmed liy him, and bestowing it upon whom he would , 
but this has been held to be abolished by a clause in the Cathedral 
Act of 1840 (3 & 4 Vict c 113, 3 42) And the election of a dean 
l-iy a cathedral chapter used to receive the bnhop’s confirmation 
(Oughton, Ordo Judictonm, No cxxvn ) 

AuTHORmes L Thomassin, Veins et nova dtsetphna, pars 11 
lib n tit 1-4 (1705-1706), E Gibson, Codex juris ecclesiastici 
ongltcani tit v cap 1 W H Bliss, Calendar of Lntfns 

in the Papal Registers relating to Cteal Bntain and Ireland \oIs i \u 
(IvOnclon, 1803 1006) John Lo Neve, t'asti rulesiae tngluanae 
(Oxford, 1854) R jebb, Report of the Hampden Case (I ondon 1840) 
Sir R J Phiiliinore, I crUstnstteal law, pp 30 47 (I-ondon, 1805) 
art “ The Confirmation of Archbishops and I3 l:» 1 ioi>s ui the 
(ruaidian for January 20, 1807, pp 106-107 "Judgment m the Gore 
Case, in the Guardian for February 12, 1902, pp 234 ff 

CONFISCATION (from Lat confiscare, to consign to the 
fiscus, or imperial treasury), in Roman law the seuuie and 
transfer of private property to the fiicus by tlie empieror , hence 
the appropriation, under legal authority, of private propertv 
to the state , in English law the term embraces forfeiture {q v ) 
in the case of goods, and escheat (^ u ) in the case of lands, for 
crime or m default of heirs (see also Fminfnt Domain) Goods 
may also be confiscated by the state for breaches of statutes 
relating to customs, excise or explosives In the United States 
among the “ war measures ” during the Civil War, acts were 
passed m 1861 and 1862 confiscating, respectively, property used 
for “insurrectionary purposes’ and the property gener^ly of 
those engaged in rebellion The word is used, popularly, of 
spoliation under legal forms, or of any seizure of property 
without adequate compensation 

CONFOLENS, a town of south-western France, capital of an 
arrondissement in the department of Charente, 44 m N F of 
Angouleme by rail Pop (1906) 2546 Confolens is situated 
on the banks of the Vienne at its confluence with the Goire It 
is an ancient town, with steep narrow streets bordered by old 
houses It possesses two bridges of the 15th century, remains 
of a castle of the 12th century, and two churches, one of the iith, 
another of the 14th and isth centuries The subprefecture. 
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a tribunal of first instance, and a communal colUge are among 
the public institutions Hour, leather, laces and paper are its 
industrial products, and there is trade m timlx,r and cattle 
CONFUCIUS [K^ung tsze] (550 or 551-478 b c ), the famous 
sage of Chin? In order to understand the events of his life and 
the influeme of his opinions, we must endeavour to 
get some impression of the ( hina that existed in his o, ctuam 
time, m the 5th and 6th centuries B c The dynastv ta time of 
of Chow, the third which within historic time had 
ruled the country, lasting from 1122 to 256 b c , had passed its 
zenith, and its kings no longer held the sceptre with a firm grasp 
I he territory under their sway was not a sixth part of the present 
empire For thirteen years of his life Confucius wandered about 
from state to state, seeking rest and patrons, but his journeyings 
were (onfined within the modern provinces of Ho nan and Shan- 
tung, and the Ixirders of ( hih-li and Hu peh 
Within the China of the Chow dynasty there might be a 
population, m Confucius’s time, of fiom io,ooo 000 to 15,000,000 
We read frequently , in the classical books, of the ‘ ten thousand 
states m which the people were distributed, but that is mcrelv 
a grand exaggeration In what has been called, though erro- 
neously, as we shall see, Confucius s History of hts own Times, 
we find only 13 states of note, and the number of all the states, 
Urge and small, which can be brought together from it, and the 
much more extensive supplement to it by Iso K'lu-ming, not 
much posterior to the sage, i^ under 130 Chow was a feudal 
kingdom The lords of the different territories belonged to 
five orders of nobility, corresponding clostlv to the dukes, 
marquises, earls, counts and Imrons of feudal 1 uropi The 
theory of the constitution required that the princes, on everv 
fresh succession, should receive investiture from the king, and 
thereafter appear at his court at staled times They paid to 
him annually certain specified tributes, and might be called out 
with their mihtarv levies at any time m his sorvnee A feudal 
kmgdom was sure to be a prev to disorder unless there were 
energy and ability in the character and administration of the 
sovereign , and Confucius has sketched, m the work referred 
to above, the Annals of Lu, his native state, for 242 years from 
722 10481 B c , w'^hith might almost be summed up in the words 
“ In those days there w is no king in (hma, and every prince 
did what was nght m his own eyes ’ In 770 bc a northern 
horde had plundcnd the capital, which was then m the present 
department of Si-gan, Shen-si, and killed the king, whose son 
withdrev/ acrass the IIo and established himself in a new centre, 
near the present city of lo-yang in Ho-nan , but Lorn that 
time the prestige of C how w as gone Itsnprtsentativesconlmued 
for four centuries and a half with the title of king, but they were 
less powerful than several of their feudatories The Annals of 
Lu, enlarged by Tso K'lu-mmg so as to embrace the historv of 
the kmgdom generallv , are as full of life and interest as the pages 
of I’roissart Feats of arms, great battles, heroic v irtucs, dtv oted 
friendships and atrocious crimes make the chronicles of C hina in 
the 5th, 6th and 7th centuries befoic the birth of Chust as at- 
tractive as those of France and England in the 14th and some 
other centuries after it Ihere was in China m the former period 
more of hteiary culture and of manv arts of civilization tlian 
there was m turope m the latter Not only the roval tourt, but 
every feudal court had its historiographers and musicians 
Institutions of an educational iharacter abounded Ihert were 
ancient histones and poems, and codes of laws .ind books of 
ceremonies \et the periocj was one of w id' spread suffering 
and degeneracy ^Vh^le the general government was feeble 
disorganization w.is at work in each particular state 
Three things must be kept in mind when we compare feudal 
China with feudal Europe First, we must take into accc^unt 
the long duration of the time through which the central authoiity 
was devoid of vigour For alxiut five centuuts state was leli 
to contend with state, and clan with clan in the several states 
Ihe result was chronic misrule, and misery to the masses of the 
people, with frequent famines Secondly wc must take into 
account the institution of poly gamv , w ith the low status assigned 
to woman and the many restraints (xit upon her In the ancient 
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poems, indeed, there are a few pieces which are true love songs, 
and express a high appreciation of the virtue of their subjects , 
but there are many more which tell a different tale The 
intrigues, quarrels, murders and grossnesses that grew out of 
this social condition it is difficult to conceive, and would be 
impossible to detail Fhirdlv, we must take into account the 
absence of strong and definite religious beliefs, properly so called, 
which has always been a characteristic of the Chinese people 
We are little troubled, of course, with heresies, and are not 
shocked by the outbreaks of theological zeal , but where thought 
as well as action does not reach beyond the limits of earth and 
time, we do not find man in his best estate We miss the graces 
and consolations of faith , we have human efforts and ambitions, 
but they are unimpregnated with divine impulses and heavenly 
aspirings 

Confucius appeared, according to Mencius, one of his most 
distinguished followers (371-288 b c ), at a crisis in the nation’s 
history “ The world,’ he says, “ had fallen into 
oftiUJife <^ccay, and right principles had disappeared Perverse 
discourses and oppressive deeds were waxen rife 
Ministers murdered their rulers and sons their fathers Con- 
fucius was frightened bv what he saw, — and he undertook the 
work of reformation ” Ihe sage was born, according to the 
historian Sze-ma Ch'ien, in the year S'?® bc , according to 
Kung-yang and Kuh-liang, two earlier commentators on his 
Annals of Lu, in 551 , but all three agree in the month and day 
assigned to his birth, which took place m winter IIis clan name 
was K'ung, and Confucius is merely the latinized form of K'ung 
Fu-tze, meaning “ the philosopher or master K‘ung ’ He was 
a native of the state of Lu, a part of the modern Shan-tung, 
embracing the present department of Yen-chow and other 
portions of the prov ince I u had a great name among the other 
states of Chow, its marquises being descended from the duke of 
( how, the legislator and consolidator of the dy nasty which had 
been founded by his father and brother, the famous kings Wan 
and Wu Confucius’s own ancestry is traced up, through the 
sovereigns of the previous dynasty of Shang, to Ilwang-ti, whose 
figure looms out through the mists of fable in prehistoric times 
A scion of the house of Shang, the surname of which was fze, 
was invested by King WlI-\^’■ang with the dukedom of Sung in 
the present province of Ho-nan There, in the Tze line, towards 
the end of the 8th century b c , we find a K'ung Kia, whose 
posterity, according to the rules for the dropping of surnames, 
became the K'ung clan He was a high officer of lovalty and 
probity, and unfortunately for himself had a wife of extraordinary 
beauty Hwa Tuh, another high officer of the duchy, that he 
might get this laav into his possession, brought about the death 
of K'ung Kia, and was carrying his prize in a carriage to his 
own palace, when she strangled herself on the way The K'ung 
family, however, became reduced, and by-and-by its chief 
representative moved from Sung to I u, where in the early part 
of the 6th century we meet with Shuh-liang Heih, the father of 
Confucius, as commandant of the district of Tsow, and an officer 
renowned for his feats of strength and daring 

There was thus no grander lineage m China than that of 
Confucius , and on all his progenitors, since the throne of bhang 
passed from their line, with perhaps one exception, he could 
look back with complacency He was the son of Heih’s old age 
That officer, when over seventy years, and hav ing already nine 
daughters and one son, because that son was a cripple, sought 
an alliance with a gentleman of the Yen clan, who had three 
daughters The father submitted to them Heih’s application, 
saying that, though he was old and austere, he was of most 
illustrious descent, and they need have no misgivings about him 
Chmg-tsai, the youngest of the three, observed that it was for 
their father to decide m the case “ You shall marry him then,” 
said the father, and accordingly she became the bride of the old 
man, and in the next year the mother of the sage It is one of 
the undesigned coincidences which confirm the credibility of 
Confucius’s history, that his favourite disciple was a scion of 
the Yen clan 

Heih died in the child’s third year, leaving his family in 


straitened circumstances Long afterwards, when Confucius 
was complimented on his acquaintance with many arts, he 
accounted for it on the ground of the poverty of his youth, 
which obliged him to acquire a knowledge of matters belonging 
to a mean condition When he was five or six, people took 
notice of his fondness for playing with his companions at setting 
out sacrifices, and at postures of ceremonv He tells us himself 
that at fifteen his mind was set on learning , and at nineteen, 
according to the ancient and modern practice m China m regard 
to early unions, he was married, — his wife being from his ances- 
tral state of Sung A son, the only one, so far as we know, that 
he ever had, was born m the following year , but he had sub- 
sequently two daughters Immediately after his marriage we 
find him employed under the chief of the Ki clan to whose 
jurisdiction the district of Tsow belonged, first as keeper of stores, 
and then as superintendent of parks and herds Mencius says 
that he undertook such mean offices because of his poverty, and 
distinguished himself by the efficiency with which he discharged 
them, without any attempt to become rich 
In his twenty-second year Confucius commenced his labours 
as a teacher He did so at first, probably , m a humble way , 
but a school, not of boys to be taught the elements of learning, 
but of y^oung and inquiring spirits who wished to be instructed 
in the principles of right conduct and government, gradually 
gathered round him He accepted the substantial aid of his 
disciples , but he rejected none who could give him even the 
smallest fee, and he would retain none who did not show earnest- 
ness and capacity “ When I have presented,” he said, ” one 
corner of a subject, and the pupil cannot of himself make out 
the other three, I do not repeat mv lesson ” 

Two years after, his mother died, and he buried her in the 
same grave with his father Some idea of what his future life 
was likely to be was already present to his mind It was not 
the custom of antiquity to raise any tumulus over graves, but 
Confucius resolved to innovate in the matter He would lie 
travelling, he said, to all quarters of the kingdom, and must 
therefore have a mound bv which to recognize his parents’ 
resting-place He returned home from the interment alone, 
having left his disciples to complete this work They were long 
m rejoining him, and had then to tell him that they had been 
detained by a heavy fall of rain, which threw down the first 
product of their labour He burst into teais, and exclaimed, 

” Ah ' they did not raise mounds over then graves m anti- 
quity ’ His affection for the memory of his mother and dissatis- 
faction with his own innovation on ancient customs thus blended 
together, and we can sympathize with his tears For the 
regular period of 27 months, commonly spoken of as three years, 
he observed all the rules of mourning When thev were over 
he allowed five more days to elapse before he would take his lute, 
of which he had been devotedly fond, in his hands lie played, 
but when he tried to sing to tlie accompaniment of the instru- 
ment, his feelings overcame him 
For some years after this our information about Confucius 
is scanty Hints, indeed, occur of his devotion to the study of 
music and of ancient history , and we can perceive that his 
character was more and more appreciated bv the principal men 
of Lu He had passed his thirtieth year when, as he tells us, 
“he stood firm ” in his convictions on all the subjects to the 
learning of which he had bent his mind fifteen years before 
In 517 B c two scions of one of the principal houses in Lu joined 
the company of his disciples m consequence of the dying com- 
mand of Its chief , and being furnished with the means by the 
marquis of the state, he made a visit with them to the capital 
of the kingdom Ihere he examined the treasures of the royal 
library, and studied the music which was found m its highest 
stvle at the court There, too, according to Sze-ma C h'len, he 
had several interviews with Lao-tsze, the father of laoism It 
IS characteristic of the two men that the latter, a transcendental 
dreamer, appears to have thought little of his visitor, while 
Confucius, an inquiring thinker, was profoundly impressed 
with him 

On his return to Lu, in the same year, that state fell into great 
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disorder The marquis was worsted in a struggle with his 
ministers, and fled to the neighbouring state of Ts'i Thither 
also went Confucius, for he would not countenance by his 
presence the men who had driven their ruler away He was 
accompanied by many of his disciples , and as they passed by 
the T‘ai Mountain, an incident occurred which may be narrated 
05 a specimen of the way in which he communicated to them 
his lessons The attention of the travellers was arrested by a 
woman weeping and wailing at a grave The sage stopped, and 
sent one of his followers to ask the reason of her grief “ My 
husband’s father,” said she, “ was killed here by a tiger, and 
my husband also, and now my son has met the same fate ” 
Being asked why she did not leave so fatal a spot, she replied that 
there was there no oppressive government “ Remember this,” 
said Confucius to his disciples, "remember this, my children, 
oppressive government is fiercer and more feared than a tiger ” 
He did not find in Ts'i a home to his liking I he marquis of 
the state was pu^/led how to treat him The teacher was not a 
man of rank, and yet the prince felt that he ought to give him 
more honour than rank could claim Some counsellors of the 
court spoke of him as " impracticable and conceited, with a 
thousand peculiarities ” It was proposed to assign to him a 
considerable revenue, but he would not accept it while his 
counsels were not followed Dissatisfactions ensued, and he 
went back to I u 

There for fifteen more years he continued in private life, 
prosecuting his studies, and receiving many accessions to his 
disciples He had a difllicult part to play with the different 
parties in the state, but he adroitly kept himself aloof from them 
all , and at last, in his fifty-second year, he was made chief 
magistrate of the city of Chung-tu A marvellous reformation, 
we are told, forthwith ensued in the manners of the people , 
and the marquis, a vounger brother of the one that fled to I s*i 
and died there, called him to higher office He was finally 
ippointed minister of crime, — and there was an end of crime 
1 wo of his disciples at the same time obtained influential positions 
m the two most powerful clans of the state, and co-operated 
with him He signali/ed his vigour by the punishment of a great 
officer and in negotiations with the state of Ts'i He laboured to 
restore to the marquis his proper authority, and as an important 
step to that end, to dismantle the fortified cities where the great 
chiefs of clans maintained themselves like the barons of feudal 
Europe For a couple of years he seemed to be master of the 
situation "He strengthened the ruler,” it is said, "and re- 
pressed the barons A transforming gov ernment went abroad 
Dishonesty and dissoluteness hid their heads Loyalty and 
good faith became the characteristics of the men, and chastity 
and docility those of the women He was the idol of the people, 
and flew in songs through their mouths ” 

flic sky of bright promise was soon overcast The marquis 
of Is'i and his advistrs saw that if Confucius were allowed to 
]irosecute his course, the influence of Lu would become supreme 
throughout the kingdom, and Is'i would be the first to suffer 
A large company of beautiful women, trained in music and 
daiK mg, and a troop of fine horses, were sent to I u The bait 
took , the women were welc omed, and the sage was neglected 
The marquis forgot the lessons of the master, ami yielded supinely 
to the fascinations of the harem Confucius felt that he mast 
leave the state 1 he neglect of the marquis to send round, accord- 
ing to rule, among the ministers portions of the flesh after 
a great sacrifice, furnished a plausible reason for leaving the 
court He withdrew, though very unwillinglv and slowly, hoping 
that a change would come over the marquis and his counsellors, 
and a message of recall be sent to him But no such message 
came , and he went forth in his fifty-sixth year to a weary 
period of wandering among various states 
A disciple once asked Confucius what he would consider the 
first thing to be done, if intrusted with the government of a 
state His reply was, " The rectification of names ” When 
told that such a thing was wide of the mark, he held to it, and 
indeed his whole social and political system was wrapped up in 
the saying He had told the marquis of Ts'i that good govern- 
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ment obtained when the ruler was ruler, and the minister 
minister , when the father was father, and the son son Society, 
he considered, was an ordinance of heaven, and was 
made up of five relationships — ruler and subject, 
husband and wife, father and son, elder brothers and 
younger, and friends There was rule on the one 
side of the first four, and submission on the other The rule 
should be m righteousness and benevolence , the submission 
m righteousness and sincerity Between friends the mutual 
promotion of virtue should be the guiding principle It was true 
that the duties of the several relations were being continually 
violated by the passions of men, and the social state had become 
an anarchy But Confucius had confidence in the preponderating 
goodness of human nature, and in the power of example in 
superiors " Not more surely,” he said, “ does the grass bend 
before the wind than the masses yield to the will of those a.ho\ e 
them ” Given the model ruler, and the model people would 
forthwith appear And he himself could make the model ruler 
He could tell the princes of the states what they ought to be , 
and he could point them to examples of perfect virtue in former 
times, — to the sage founders of their own dynasty , to the sage 
T'ang, who had founded the previous dynasty of Shang , to the 
sage Yu, who first established a hereditary kingdom in China , 
and to the greater sages still who lived in a more distant golden 
I age With his own lessons and those patterns, any ruler of his 
day, ivho jvould listen to him, might reform and renovate his own 
state, and his influence would break forth beyond its limits till 
the face of the whole kingdom should be filled with a multitu- 
dinous relation-keeping, well-fed, happy people " If any ruler, 
he once said, " would submit to me as his director for twelve 
months, I should accomplish something considerable , and m 
three years I should attain the realization of mv hopes ’ Such 
were the ideas, the dreams of Confucius But he htd not been 
able to get the ruler of his native state to listen to him His 
sage counsels had melted away before the glance of beauty and 
the pomps of life 

His professed disciples amounted to 3000, and among them 
were between 70 and 80 whom he described as “ scholars of 
extraordinary ability ” The most attached of them 
were seldom long awav from him They stood or sat ailcipitM 
reverently by his side, watched the minutest particulars 
of his conduct, studied under his direction the ancient historv , 
poetry and rites of their country, and treasured up e\ ery syllable 
which dropped from his lips They have told us how he never 
shot at a bird perching nor fished w ith a net, the creatun s not 
having in such a case a fair chance for their liv es , how he 
conducted himself m court and among v illagcrs , how he ate 
his food, and lay in his bed, and sat in his carriage , how he 
rose up before the old man and the mourner , how he changed 
countenance when it thundered, and when he saw a grand displav 
of viands at a feast He was free and unreserved m his inter- 
course with them, and was hurt once when they seemed to think 
that he kept back some of his doctrines from them Several of 
them were men of mark among the statesmen of the time, and 
It is the highest testimony to the charai ter of Confucius that he 
inspired them with feelings of admiration and reverence It was 
they who set the example of speaking of him as the greatest of 
mortal men , it was they who struck the first notes of that paean 
which has gone on resounding to the present day 

Confucius was in Ins fifty -sixth vear when he left Lu , and 
thirteen years elapsed ere he returned to it In this period were 
comprised his travels among the different states, when he hoped, 
and ever hopied in vain, to meet with some prince who vvouUl 
accept him as his counsellor, and initiate a government that 
should become the centre of a universal reformation Sever il 
of the princes were willing to entertain and support him , hut 
for all that he could say, they would not change their ways 

His first refuge was in Wei, a part of the present Ho-nan, 
the marquis of which received him kindly , but he was a weak 
man, ruled by his wife, a woman notorious for her accomplish- 
ments and wickedness In attempting to pass from Wei to 
another state, Confucius was set upon by a mob, which mistook 
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him for an officer who had made himself hated by his oppressive 
deeds He himself was perfectly calm amid the danger, though 
his followers were filled with alarm They were 
wander- however, to retrace their way to Wei, and he 

lags ’ I'ad there to appear before the marchioness, who 
wished to SCO how a sage looked There was a screen 
between them at the inter\iew, such as the present regent- 
empresses of China use in giving audience to their ministers , 
but T/e-lu, one of his pnncipal disciples, was indignant that the 
master should have demeaned himself to be near such a woman, 
and to pacify him Confucius swore an oath appealing to Heaven 
to reject him if he had acted improperly Soon afterwards he 
left the state 

Twice again, during his protracted wanderings, he was placed 
in imminent peril, but he manifested the same fearlessness, and 
expressed his confidence in the protection of Heaven till his 
course should bo run On one of the occasions he and his company 
were m danger of perishing from want, and the courage of even 
Tze-lu gave way “ Has the superior man, mdeed, to endure in 
this way ? ” he asked “ The superior man may have to endure 
want,” was the reply, “ but he is still the superior man The 
small man m the same circumstances loses his self-command ” 

While travelling about, ( onfuems rcpeaitedly came across 
recluses, — a class of men who had retired from the world in 
disgust That there was such a class gives us a stnking glimpse 
into the character of the age Scholarly , and of good principles, 
thev had given up the conflict with the vices and disorder that 
prevailed But they did not undcrstind the sage, and felt a 
contempt for him struggling on against the tide, and always 
hoping against hope We get a fine idea of him from his en- 
counteis with them Once he was looking about for a ford, 
and sent Fze-lu to ask a man who was at work in a neighbouring 
field where it was I he man was a recluse, and having found 
that his questioner was v disnple of Confuciua, he said to him 
** Disorder m a swelling flood spreads over the kingdom, and no 1 
one IS able to repress it linn follow a mister who withdraws 
from one ruler and another that will not take his advice, had 
you not better follow those who withdraw from the world 
iltogethcr ? ” With these words he resumed his hoe, and would 
give no information about the ford T7c-lu went back, and 
leported what the man had said to the master, who observed 
“It IS impossible to withdraw from the world, and associate with 
birds and beasts that have no iffinity with us With whom 
shojld I associate but with suffering men > The disorder that 
prevails is what requires my efforts If right principles ruled 
through the kingdom, there would be no necessity for me to 
change its state ” We must recognize in those words a brave 
heart and a noble sympathy Confucius would not abandon the 
cause of the people He would hold on his way to the end 
Defeated he might be, but he would be true to his humane and 
righteous mission 

It was in his sixty-ninth v ear, 483 B r , that C onfucuis returned 
to Lu One of his disciples, who had remained m the state, 
had been successful in the command of a military expedition, 
and told the prime minister that he had learned his skill in w ir 
from the mtster, —urging his recall, and that thereafter mean 
persons should not be allowed to come betwee n the luler and him 
The state was now in the hands of the son of the marquis whose 
neglect had driven the sage away , but Confucius would not 
again take office Only a few years remained to him, and he 
devoted them to the completion of his literary tasks, and the 
delivery of his lessons to his diseiplcs 

next vtir was marked bv the death of his son, which he 
boie with cqnammitv His wife had died many vears before, 
and It jars upon ns to read how' he then commaneled the young 
man to hush his lamentations of sorrow We like him better 
wh^n he mourned, as has been related, for his own mother 
It is not true, however, as has often been said, that he had 
divorced his wife before her death The death of his favourite 
disciple. Yen Hvvui, m 481 B c , was moie trying to him Ihen 
he wept and mourned beyond what sc emed to his other followers 
the bounds of propriety, exclaiming that Heaven was destroying 


him His own last year, 478 b c , dawned on him with the tragic 
end of his next beloved disciple, Tze-lu Early one morning, 
we are told, m the fourth month, he got up, and with 
his hands behind his back, dragging his staff, he 
moved about his door, crooning over — 

“ The gieat raountam must crumble, 

The strong beam must breik, 
riu. wist man must wither away like a plant ' 

Tze-kung heard the words, and hastened to him The master 
told him a dream of the previous night, which, he thought, 
presaged his death “ No intelligent ruler,” he said, “ arises to 
take me as his master My time has come to die ” He took to his 
bed, and after seven days expired Such is the account we have 
of the last days of the sage of China His end was not un- 
impressive, but It was melaneholy Disappointed hopes made 
his soul bitter No wife nor child was by to do the offices of 
affe-otion, nor was the expectation of another life with him, 
when he passed away from among men He uttered no prayer, 
and he betrayed no apprehension Years before, when he was 
very ill, and 1 ze-lu asked leave to pray for him, he expressed a 
doubt whether such a thing might be done, and added, “ I have 
prayed for a long time ” Deep-treasured now in his heart may 
have been the thought that he had served his generation by the 
will of God , but he gave no sign 
When their master thus died, his disciples buried him with 
great pomp A multitude of them built huts netr his grave, 
and remained there, mourning as for a father, for nearly three 
years, and when all the rest were gone, Tze-kung, the last of 
his favourite three, continued alone by the grave for another 
period of the same duration The news of his death w'ent thiough 
the states as with an electric thrill The man who had been 
neglected when alive seemed to become all at once an object 
of unbounded admiration The tide began to flow which has 
hardly ever ebbed dunog thiee and-tweiity centuries 

Ihe grave of Confucius is in a large rectangle separated from 
the rest of the K'ung cemetery, outside the city of K‘iuh-fo\v 
A magnificent gate gives admission to a fine avenue, lined with 
cypress trees and conducting to the tomb, a large and lofty 
mound, with a marble statue in front, bearing the inscription 
of the title giv'en to Confucius under the Sung dynasty — “ Ihe 
most sagel / ancient Teacher , the all-accomphshed, all-informed 
King ’ A little m front of the tomb, on the left and nght, are 
smaller mounds over the graves of his son and grandson, from 
the latter eil whom we have the remarkable treatise called Ihe 
Doctrine of the Mean All over the place are imperial tablets of 
different dynasties, with glowing tributes to the one man whom 
China delights to honour , and on the right of the grandson’s 
mound is a small house said to mark the place of the hut where 
Tze-kung passed his nearly five years of loving vigil On the 
mound grow cypresses, acacias, what is called “ thi crystal tree,’ 
said not to be elsewhere found, and the Achillea, the plant whose 
stalks were employed m ancient times for purposes of divination 
The adjoining city is still the home of the K'ung family , and 
there are said to be m it some 40,000 or 30,000 of the descendants 
of the sage I he chief of the family has large estates by imperial 
gift, with the title of “ Duke by imperial appointment and 
hereditary right, continuator of the sage ” 

The dynasty of Chow finally perished two centuries and a 
<juarter after the death of the sage at the hands of the first 
historic emperor of the nation,— the first of the ^ 
dynisty of Ts'm, who swept away the foundations of 
the feudal system State after state went down before 
his blows, but the name and followers of Confucius were the 
chief obstacles in his way He made an effort to destroy the 
memorv of the sage from off the eartn, consigning to the flames 
all the ancient books from which he drew his rules and examples 
(save one), and burying alive hundreds of scholars who were 
ready to swear by his name But Confucius aiuld not be so 
extinguished The tyranny of Is'in was of short duiation, 
and Hic next dynasty, that of Han, while entering into the new 
China, found its surest strength in doing honour to his name, 
and trying to gather up the wreck of the ancient books It is 
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difficult to detemime what there was about Confucius to secure 
for him the influence which he has wielded Reference has been 
made to his literary tasks , but the study of them only renders 
the undertaking more difficult He left no writings in which 
he detailed the principles of his moral and social system The 
Doctrine of the Mean, by his grandson Ize-sze, and The Great 
Learning, by Ts^ng Sin, the most profound, perhaps, of his 
disciples, give us the fullest infoirnation on that subject, and 
contain many of his sayings The Lun^Yit, or Analects, “ Dis- 
courses and Dialogues,” is a compilation in which many of his 
disciples must have taken part, and has great value as a recoitl 
of his ways and utterances , but its chapters are mostly disjecta 
membra, affording faint traces of any guiding method or mind 
Mencius, Hsiin K'lng and writers of the Han dynasty, whose 
works, however, are more or less apocryphal, tell us much about 
him and his opinions, but all in a loose and unconnected way No 
Chinese writer has ever seriously undertaken to compare him 
with the philosophers and sages of other nations 

Ihe sagt, probably, did not think it necessary'' to put down 
many of his own thoughts in writing, for he said of himself that 
Connexion transmitter, and not a maker ” Nor did 

with the ht lay claim to have any divine revelations He was 
literature not born, he declared, with knowledge, but was fond 
ot China antujuity, and earnest in seeking knowledge there 

The rule of life for men in all their relations, he held, was to be 
found within themselves The right development of that ruk 
in the ordering not of the individual only, but of society, was to 
be found in the words and institutions of the ancient sagis 

China had a liter itiiro biTore Confucius All the monuments 
ot It, hovever, were in danger of perishing through the disorder 
into which tht kingdom had fallen The feudal system that had 
subsisted for more thm isoo vears had become old Confucius 
did not see this, and it was impossible that he should 

China was in his tyes drifting from its ancient moorings, 
drifting on a sea of storms “ to hideous rum and combustion ” , 
and the expedient that occurred to him to arrest the evil wa^ to 
gather up and preserve the records of antiquitv, illustrating 
and commending them by his own teachings For this purposi 
he lectured to his disciples on the histones, poems and constitu- 
tional works of the nation What he thus did was of inestimable 
value to his own countrymen, and all other men are indebted 
to him for what they know of China before his time, though all 
the contents of the ancient works have not come down to us 

He wrote, we are told, a pref ice to the Shn King, or Book of 
Historicrl Do( iimonts The preface is, in f ict onlv a schedule, 
without any remiik by Contucius himself, giving the names of 
100 books, of which it consisted Of these wc now possess f;q, 
the oldest going back to the 2^rd century, and the latest dating 
in th( 8th cen^^ury D c The credibility of the earlier portions, 
and the genuineness of several of the documents have been 
questioned, but the collection as a whole is exceedingly valuable 

The Shih king, oi Ancient Poems, as existing in his time, or 
compiled by him (as generally stated, contrary to the evidence 
in the case), consisted of 311 pieces, of which we possess 303 
The latest of them dates 383 years n r , and the ohlest of them 
iscends perhaps twelve centuries hicrher ft is the most inteiest- 
ing book of ancient poetry m the world, and manv of the pieces 
arc really fine ballads Confucius was wont to say that he who 
was not acquainted with the Shih was not fit to lie conversed 
with, and thtt the study of it would produce a mind without a 
single depraved thought This is nearly all w< have from him 
about the poems 

The Ii ki, or Books of Rites and Ancient Ceremonies and 
of Institutions, chiefly of the ( how dynasty, have come down 
to us in a sadly mutilated conditiem They are still moic than 
sufficiently voluminous, but the\ were edited, when recovered 
under the Han dvnastv, with so manv additions, that it is hardlv 
worth while to speak of them in connexion with Confucius, 
though much of what was added to them is occupied with his 
history and sayings 

Of all the ancient books not one was more pnred bv him 
than the Yt-ktng, or ” The Book of Changes,” the rudiments 


of which are assigned to Fuh-hi about the 3otli centurj b c 
Those rudiments, however, are merely the 8 trigrams and 64 

hexagrams, composed of a whole and a broken line ( -, ), 

witliout any text or explanation of them earlier than the rise 
of the Chow dynasty Ihe leather thongs, by which the tablets 
of Confucius’s copy were tied together, were thrice worn out 
by his constant handhng He said tliat if his life were lengthened 
he would give fifty years to the study of the \t, and might then 
be without great faults This has come down to us entire It 
not intended from the first for purposes of divination, it was so 
used both beiore and after Confucius, and on that account 
It was exempted, through the superstition of the emperor of 
the Is'm dynasty, from the flames It is supposed to gne ,1 
theory of the phenomena of the phjsic^d universe, and of moral 
and politic-til principles bv the trigrams and the different lines 
and numl:)ers of the hex^rgrams of Fuh-hi Almost < very sentence 
in It IS enigmatic As now published, there are always subjoined 
to It certain appendixes, which are asr ribed to Coniucius himself 
l^ythagoras and he were contemporaries, and in the fragments of 
the Samian philosopher about the ” elements of numbers as tht 
elements of realities ” there i-s a remarkable analogy with much 
of the \ 1 No Chinese critic or foreign student of Chinese litera- 
ture has yet been abk to giv e a satisfactory account of the Ixiok 

But a greater and more serious difficulty is presented b\ 
his last litcrarj libour, the work tlaimed bv him as his own 
and which has alrcadv been referred to more than once as tht 
Annah of Lu Its title is the Ctiun Chiu, or “Spring and 
Autumn,’ the events of even' vear being digtsted under the 
heads of the four stasons, two of which art mtd by sjnecdochc 
for the whok Mencius held that the composition of the Ch un 
Ch'tu was as great a work as \ u’s regulation of th,, waters of tht 
deluge with which the '>/m King commences, and did for the 
face of sotietv what the earlier labour did lor the face of n iture 
Ihis work also has l>e<n prescived nearly entire, but it is e\- 
cessiv'eh mtagic The events of 242 >cars bartlv furnish an 
hour or two’s reading Confucius’s annals do not bear a grtatei 
proportion to the events which thev indicate than the htading-- 
in our Bibles bear to the contents of tht chapters to which thev 
are prefixed Happily Iso K ui-ming took it in hand to supplj 
those events, intorporating ako others with them, and continuing, 
his narratives over some additional years, so that through him 
the hi’-tory of China in all it* sUitts, from vear to vear, for mort 
than two centuries and a h ilf lies hart before us Iso nevei 
challenges the text of the master as being incorrect, } 1 1 he doe*- 
not warp or modifv his own narratives to make them square 
with it , and the astounding fict 1 , that wlien we compart tic 
events wuth the summarv of thtm, wc must pronounce the 1 ittt 1 
misleading m the txtreme Men are charged with murdtr who 
vvert not guiltv of it and bast murders aie related as if the / had 
been natural dttths Vilhins, over whose fate the readi i 
rejoices, arc put down as vutim*' of vile treason, and thost wlm 
dt lit V ith them as he would have betn glad to do me subjected 
to horrible ext t utions vv ithoiit one vv ord t'f sv mpathv Ignoring 
concealing and misrepresenting an the characteristics ot tin 
Spring ami iutuinn 

Ancl vet this vvoik is iht modal for all histoiical summuus m 
China Ihe w ant of harmony Ik tween tin facts and tht state- 
ments about them is p item to ill st holars and it is the know ledgt 
of this, unacknovvkdged to themselves, which has made tht 
liUrati labour with an astonishing amount of fruitless mgenuitv 
and learning to find in individual words, and the turn of eveiv 
sentence, some nivstenous indication of prust or blame Bi 1 
the majontv of them vv ill admit no fl iw in the sage or in h 
annals Ills exampk in the hook has Kfi verv injurious fo his 
countrv Ont almost wishes that t ritaal icisons tould ht found 
ftir tlcnv mg Its autlHiitit itv ( onluciiis said th it bv tlu Sprti' 
and 4utumn men vvoultl know him and men wtaild t oiulcmn him ’ 
It certainly obliges us to make il irge dodiit turn fioni our estim Ui 
of his (haracter and of the bent fit nl influcntt which he has 
exerted The examination of his htti aiv labours does not on th< 
whole increase our appreciation ot Inm We gtl a bight r idt 
of the man born the actounts whuh his distiples have given u. 
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of his intercourse and conversations with them, and the attempts 
which they made to present his teachings m some systematic 
form If he could not arrest the progress of disorder in his 
country, nor throw out principles which should be helpful in 
guiding it to a better state under some new constitutional 
system, he gave important lessons for the formation of in- 
dividual character, and the manner in which the duties in the 
relations of society should be discharged 
Foremost among these we must rank his distinct enunciation 
of “ the golden rule,” deduced by him from his study of man’s 
mental constitution Several times he gave that rule 
Ruh ** express words — ” What you do not like when done 
to \ ourself do not do to others ” The peculiar nature 
of the Chinese language enabled him to express this rule by one 
character, which for want of a better term we may translate in 
English by “ reciprocity ” When the ideagram is looked at, 
it tells Its meaning to the eye It is composed of two other 
characters, one denoting “ heart,” and the other —itself com- 
posite — denoting “ as ” Tze-kung once asked if there were any 
ohe word which would serve as a rule of practice for all one’s life, 
and the master replied, yes, naming this character (^, shu), 
the “ as heart,” r e my heart in sympathy with yours , and 
then he added his usual explanation of it, which has been given 
above It has been said that he only gave the rule m a negative 
form, but he understood it also m its positive and most compre- 
hensive force, and deplored, on one occasion at least, that he had 
not himself always attained to taking the initiative in doing to 
others as he would have them do to him 
Another valuable contribution to ethical and social science 
was the wav in which he incukated the power of example, and 
the necessity of benevolence and righteousness in all who were in 
authority Many years before he was bom, an ancient hero and 
king had proclaimed in China ” The great God has conferred 
on the people a moral sense, compliance with which would show 
their nature invariably right To cause them tranquilly to 
pursue the course which it indicates is the task of the sovereign ” 
Confucius knew the utterance well , and he carried out the prin- 
ciple of It, and insisted on its application in all the relations of 
society He taught emphatically that a bad man was not fit to 
rule As a father or a magistrate, he might wield the instruments 
of authority and punish the transgressors of his laws, but no 
forthputting of force would countervail the influence of his 
example On the other hand, it only needed virtue in the 
higher position to secure it in the lower This latter side of his 
teaching is far from being complete and correct, but the former 
has, no doubt, been a check on the “ powers that be,” both in 
the family and the state, ever since Confucius became the ac- 
knowledged sage of his country It has operated both as a 
restraint upon evil and a stimulus to good 

\ few of his more characteristic savings may here be given, 
the pith and point of which attest his discrimination 
Msyiaga character, and show the tendencies of his 

views — 

" Wliat the suptnoi irii'n seeks is in himself what the small 
man steks is in others 

I he superior man is dignified, but does not wr ingle social, 
but not a partisan Hi docs not jiromote a man simply because ot 
his words, nor dot s he put good Mords aside because of the man ’ 

“ A poor man who does not flattci, and a nch man who is not 
proud, are passable characters but they are not tqual to the poor 
who yet are cheerful, and the rich who yet lovi the rules of propriety 
Learning undigested by thought is labour lost, thought un- 
assisted by learning is perilous ’ 

' In style all that u riijiiuid is that it convey the meaning 
‘ Extiavagance leads to insubordination, and parsimony to mean 
ness It IS better to be mean than insubordinate ” 

‘ A man can enlarge his principles , principles do not enlarge the 
man That is, man is greater than any system of thought 
‘ Ihe cautious sddom err 

Sententious sayings like these have gone far to form the 
ordinary Chinese character Hundreds of thousands of the 
literati can repeat every sentence in the classical books , the 
masses of the people have scores of the Confucian maxims, 
and little else of an ethical nature, in their memories, — ^and with 
a beneficial result 


D’fiLIRE 

Confucius laid no claim, it has been seen, to divine revelations 
Twice or thrice he did vaguely intimate that he had a mission 
from heaven, and that until it was accomplished he 
was safe against all attempts to injure him , but his rtiigioa 
teachings were singularly devoid of reference to any- •adphu*- 
thing but what was seen and temporal Man as he is, 
and the duties belonging to him in society, were all that he 
concerned himself about Man’s nature was from God , the 
harmonious acting out of it was obedience to the will of God , 
and the violation of it was disobedience But in affirming this, 
there was a striking difference between his language and that 
of his own ancient models In the King the references to the 
Supreme Being are abundant , there is an exulting awful 
recognition of Him as the almighty personal Ruler, who orders 
the course of nature and providence With Confucius the vague, 
impersonal term, Heaven, took the place of the divine namt 
There is no glow of piety m any of his sentiments He thought 
that It was better that men should not occupy themselves with 
anything but themselves 

There were, we are told in the Analects, four things of which 
he seldom spoke — extraordinary things, feats of strength, 
rebellious disorder and spiritual beings Whatever the institu- 
tions of Chow prescribed about the services to be paid to the 
spirits of the departed, and to other spirits, he performed 
reverently, up to the letter , but at the same time, when one of 
the ministers of Lu asked him what constituted wisdom, he 
replied “ To give one’s self earnestly to the duties due to men, 
and while respecting spiritual beings, to keep aloof from them,— 
that may be called wisdom ” 

But what belief underlay the practice, as ancient as the first 
footprints of history m China, of sacrificing to the spirits of 
the departed, Confucius would not say There was no need, 
m his opinion, to trouble the mind about it While you cannot 
serve men,” he replied to the inquiry of T/e-lu, ” how can you 
serve spirits ? ” And what becomes of a man’s own self, when 
he has passed from the stage of life ^ The oracle of Confucius 
was equally dumb on this question “ While you do not know 
life, ’ he said to the same inquirer, “ what can you know about 
death ? ” Doubts as to the continued existence of the departed 
were manifested by many leading men m China before the era 
of Confucius In the pages of Tso k'lu-ming, when men are 
swearing in the heat of passion, they sometimes pause and rest 
the validity of their oaths on the proviso that the dead to whom 
the> appeal really exist The “ expressive silence ’ of Confucius 
has gone to confirm this scepticism 

Ills teaching was thus hardly more than a pure secularism 
He had faith in man, man made for society, but he did not care 
to follow him out of society, nor to present to him motives of 
conduct derived from the consideration of a future state Good 
and evil would be recompensed by the natural issues of conduct 
within the sphere of time, — if not in the person of the actor, y et 
m the persons of his descendants If there were any joys of 
heaven to reward virtue, or terrors of future retribution to punish 
vice, the sage took no heed of the one or the other Confucius 
never appeared to give the evils of polygamy a thought He 
mourned deeply the death of his mother , but no generous word 
ever passed his lips about woman as woman Nor had he the 
idea of any progress or regeneration of society The stars all 
shone to him m the heavens behind , none beckoned bnghtlv 
before It was no doubt the moral element of his teaching 
springing out of his view of human nature, which attracted 
many of his disciples, and still holds the best part of the Chinese 
men of learning bound to him , but the conservative tendency 
of his lessons — nowhere so apparent as in the Cliun CHiu — is 
the chief reason why successive dynasties have delighted to do 
him honour (J Te ) 

cong£ D’£LIRE (in Norman French, congi d^eslire, leave to 
elect), a licence from the crown m England issued under the 
great seal to the dean and chapter of the cathedral church of 
the diocese, authorizing them to elect a bishop or archbishop, 
as the case may be, upon the vacancy of any episcopal or archi- 
episcopal see in England or in Wales According to the Chronicle 
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of Ingulphus, abbot of Crowland, who wrote in the reign of 
William the Conqueror, the bishoprics in England had been, 
for many years prior to the Norman Conquest, royal donatives 
conferred by delivery of the ring and of the pastoral staff 
Disputes arose for the first time between the crown of England 
and the see of Rome m the reign of William Rufus, the pope 
claiming to dispose of the English bishoprics , and ultimately 
King John, by his charter Ut Itberae sunt electiones tohus A ngltae 
(1214), granted that the bishops should be elected freely by the 
deans and chapters of the cathedral churches, provided the 
royal permission was first asked, and the royal assent was required 
after the election This arrangement was confirmed by subse- 
quent statutes passed in the reigns of Edward I and Edward III 
respectively, and the practice was ultimately settled in its present 
form by the statute Payment of Annates, &c , 1534 According 
to the provisions of this statute, upon the avoidance of anv 
episcopal see, the dean and chapter of the cathedral church are 
to certify the vacancy of the see to the crown, and to pray that 
they may be allowed to proceed to a new election Ihe crown 
thereupon grants to the dean and chapter its licence under the 
great seal to elect a new bishop, accompanied by a letter missive 
containing the name of the person whom the dean and chapter 
are to elect The dean and chapter are thereupon bound to 
elect the person so named by the crown within twelve days, in 
default of which the crown is empowered by the statute to 
nominate by letters patent such person as it may think fit, to 
the vacant bishopric Upon the return of the election of the new 
bishop, the metropolitan is required by the crown to examine 
and to confirm the election, and the metropolitan’s confirmation 
gives to the election its canonical completeness In case of a 
vacancy in a metropolitical see, an episcopal commission is ap- 
pointefl by the guardians of the spiritualities of the vacant see 
to conlirm the election of the new metropolitan At one time 
deans of the “ old foundation ” — in contradistinction to those 
of the “new foundation, ’ founded by Henry VIII out of the 
spoils of the dissolved monasteries — were elected by the chapter 
on a conge d’elire from the crown, but now all deans are installed 
by letters-patent from the crown (See Confirmation of 
Bishops ) 

CONGLETON, HENRY BROOKE PARNELL, iST Baron 
1776-1842), was the second son of Sir John Parnell, bart 
1744-1801), chancellor of the Irish exchequer, and was educated 
at Eton and Cambridge In 1801 he succeeded to the family 
estates in Queen’s county, and married a daughter of the carl 
of Portarlington , and in 1802, by his father-in-law’s interest, 
he was returned for Portarlington to parliament, but he speedily 
resigned the seat In 1806 he was returned for Queen’s county, 
for which he sat till 1832, when he withdrew from the repre- 
sentation In 18 ?3, however, he was returned for Dunclee , 
end after being twice re-elected for the same city (1835 and 1837), 
he was raised to the peerage m 1841 with the title of Baron 
Congleton of Congleton In 1842, having suffered for some time 
from ill-health and melancholy, he committed suicide He was 
a Liberal Whig, and took a prominent part in the struggle of his 
party In 1806 he was a commissioner of the treasury for 
Ireland , it was on his motion on the eivil list that the duke of 
Wellington was defeated in 1830 , in that year and m 1831 he 
was secretary at war , and from 1835 till 1841 he was paymaster 
of the forces and treasurer of the ordnance and navy He was 
the author of several volumes and pamphlets on matters con- 
nected with financial and penal questions, the most important 
being that On Fmanctal Reform, 1830 

He was succeeded as 2nd baron by his eldest son John Vesey 
(i8o‘;-i88^), who in 1829 joined the Plymouth Brethren, and 
spent his life in enthusiastic religious work He left no son, and 
his brother Henry William (d 1896) became 3rd baron, being 
succeeded by his second son Henrv (1839-1906), a soldier who 
rose to be major-general 

CONGLETON, a market town and municipal borough m the 
Macclesfield parliamentary division of Cheshire, England, on 
the North Staffordshire railway, 1574 m N W by N of London 
Pop (1901) 10,707 It IS finely situated in a deep valley, on 
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the banks of the Dane, a tributary of the Weaver To the east 
Cloud Hill, and to the south Mow Cop, rise sharply to heights 
exceeding 1000 ft Congleton has no buildings noteworthy for 
age or beauty, save a few old timbered houses The grammar 
school was in existence as early as 1553 In the i6th and 17th 
centuries the leather laces known as “ Congleton points ’’ were 
in high repute , but the principal industry of the town is now 
the manufacture of silk, which was introduced in 1752 by a 
Mr Pattison of I ondon C oal and salt are raised, and the other 
industries include fustian, towel, couch, chair and nail factories, 
iron and brass foundries, stone quarries and corn mills At 
Biddulph, 3 m S , in A narrow valley, across the border in 
Staffordshire, are several coal-mines and iron-foundries The 
gardens of the Grange here are celebrated for their beautv 
Congleton is served by the Macclesfield canal The borough is 
under a mayor, 6 aldermen and 18 councillors Area, 2^72 acres 

Congleton (Congulion) is not mentioned in any historical record 
before the Domesday Survey, when it was held by Hugh, earl 
of Chester, and rendered geld for one hide In the 13th century, 
as part of the barony of Halton, the manor passed to Henry, 
earl of Lincoln, who by a charter dated 1282 declared the town 
a free borough, with a gild merchant and numerous privileges, 
including power to elect a mayor, a catchpole and an aletaster 
This charter was confirmed bv successive sovereigns, with some 
additional privileges In 11524 the burgesses were exempted 
from appearing at the shire and hundred courts, and in 1583 
the body corporate was reconstructed under the title of mayor 
and commonalty, and power was granted to make by-laws and 
to punish offenders The governing charter, which held force 
until the Municipal Corporation Act of 18315, was granted bv 
James I in 1624, and instituted a mavor, 8 aldermen, 16 capital 
burgesses, a high steward, common-clerk and other officers 
Charters were also granted by Charles II and George IV In 
1282 Henry, earl of Iincoln, obtained a Saturday market and 
an eight davs’ fair at the feast of St Peter ad Vincula, and the 
market is still held under this grant In 1311 a Tuesday market 
IS mentioned, and a fair at the feast of St Martin Henry VI 
in 1430 granted to the burgesses a fair at the feast of SS Philip 
and James James I confirmed the three existing fairs and 
granted an additional fair on the Thursday before Quinquagcsima 
Sunday Congleton suffered severely from the plagues of 1603 
and 1641, and by the latter was almost entirely depopulated 
On the whole, however, the town has steadily grown in population 
and commercial prosperity from the granting of its first charter 

Stc Vtclorta Counlv Historv, Cheshire Kobtrt Head, Congleton 
Fast and Present (Congleton, Samutl Yates, 4 n History of 

the Ancient Toun and Borough of Congleton (Congleton, 1820) 

CONGLOMERATE (from the Lat conglomerare, to form into 
a ball, glomus, glomerts , so also the general term “ conglomera- 
tion ’’ for a miscellaneous collection of things, gathered together 
in a mass), in petrology, the term used for a coarsely fragmental 
rock consisting of rounded pebbles set in a finer grained matrix 
Ihe pebbles must be rounded, otherwise the rocks are breccias, 
and these ha\e a distinctly different geological significance 
They have attained their present shapes by weathering and bv 
attrition during transport by streams and the waa ( s and currents 
of the sea Ihe pebbles consist mainly of hard rocks, such as 
granite, gneiss, sandstone, greywacke, or sometimes hmestont 
Quartzites, cherts and flints, and \em- quartz are among the 
hardest and most durable of all rocks, and hence are specially 
abundant in conglomerates Fragments of yein-quartz forma 
large part of the “ banket-rock ’ of the auriferous Transvaal 
reefs, one of the most important conglomerates economically 
In tins case the matrix consists mainly of quartz and chlorite, 
and gold occurs both in the matrix and m the pebbles Igneous 
rocks on account of their toughness are also yery abundant 
m many conglomerates , those at the base of the Old Red 
Sandstone of Scotland, which are thousands of feet in thickness, 
consist largely of andesite, porphynte, granite, diorite and 
porphyry, along with vein-quartz, quartzite and various kinds 
of gneiss Soft and friable rocks, on the other hand, such as 
shale, mica-schist and coal, are rarely found in any quantity 
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as pebbles in conglomerate-beds They are ground to pieces by 
friction against harder masses and help to form the matrix 
The size of the pebbles varies greatly , occasionally they are 
TO or 20 ft in diameter, more frequently they are a foot or less 
1 he cementing matrix m which the pebbles are embedded usually 
bears some resemblance m composition to the nature of the 
pebbles, but contains a larger proportion of the softer ingredients, 
siuh as clay, mica, weathered felspar, calcite and dolomite 
Often It resembles a felspathic or calcareous sandstone , if 
limestone fragments are common it may be highly calcareous, 
or may be in large measure dolomitic Often the matrix is 
stained red by compounds of iron I he “ brockram ” of the 
north of England is a well-known Permian limestone -con- 
glomerate I he Dolomitic Conglomerate is a similar rock, but of 
inassic age Both of these are often extensively dolomitized 
and pass into breccias, where their fragments are angular and 
unworn The pebble beds of the Bunter ( I na-.sic period) are also 
familiar to geologists I hey cover extensive areas in the mid- 
lands of England, and are well seen at Budleigh Salterton on the 
south coast The pebbles are mostly quartzite with granite, 
chert, sandstone and igneous rocks 

Conglomerates are rarelv well bedded, showing at most a 
rude stratification, but they may contain intercalations of 
finer matcuals such as sandstone and shale, which indicate the 
bedding clearly In these fossils mav be found, but they do 
not often occur in the conglomerates themselves, as the con- 
ditions are generally unsuitable for the preservation of organic 
remains Ihe pebbles, however, may be highly fossihferous, 
and sometimes important evidenrt is provided by this means 
as to the age of the conglomerate On account of the imperfect 
stiatification it is often very hard to estimate the thickness of 
conglomerates, and this difficulty is increased by the fact that 
many of them must have Ix^cn laid down as sloping Imnks of 
pebbles and not as fiat layers of deposit Conglomeiates are 
merely consolidited gravels, and have originated mostly on 
seashores or m shallow waters near land They are typical shore 
formations, and are especially frequent where one series of 
stratified rocks rests upon an older group unconformably Other 
conglomerates occur along with fine-grained red sandstones, 
salt beds and such rocks as accompany desert deposits We 
may compare them with the accumulations of pebbles which 
coyer extensiye areas of existing deserts A quite distinct group 
of conglomerates cha’-actcrizes regions where the rocks are much 
broken and sheared these may very closely resemble true 
conglomerates, but have really been prodiued by the mashing 
together of rock masses along zones of frai ture and movement 
rht\ are known as “ crush-conglomerates ” or “ auto-cIastic 
rocks ” Conglomerates may undergo metamorphism, and arc 
then converted into “ conglomtrate-gnciss ” or “ conglomcrate- 
schist ” rheir peliblcs are flattened and dragged out of shape 
by interstitial movement, while the matnx becomes highly 
crystalline One of the best -known examples of this is the 
Obermittwcida gneiss (Saxonv) (I ^ f') 

CONGO, formerly known as Zaire, the largest of the rivers of 
Africa, exceeded in size among the rivers m the world by tlK 
Amazon only The Congo, though it has a shorter course than 
the Nile, has a length of fully 3000 m and a drainage area 
estimated at 1,425,000 sq m , witli a diameter of some 1400 m 
cither wav This vast area includes the equatorial basin of 
( entral Afnca and much of the surrounding plateaus West 
and north th( Congo basin is bounded by comparatively narrow 
bands of higher ground, while east and south the drainage area 
of the river im hides considerable poitions of the high plateaus 
of east and ''Outh Central Africa The mam drainage of the 
( ongo system is thus north and west, and these two clirections 
dominite the great bow-hke sweep of the main stream before 
It IS deflected south on approaching the western highlands, 
through which it finally forces a way to the Atlantic Ocean 
From the high lands of the south and east in which the head- 
streams of the Congo hayc their origin, the land falls m a succes- 
sion of Steps, generally marked by gorges or rapids in the upper 
courses of the streams Besides the mam stream most of the 


affluents of the river are navigable for considerable distances , 
m all there are over 6000 m of navigable water m the Congo 
basm and 20,000 m of overhanging wooded banks On the 
Congo alone are over 4000 islands, many of considerable length — 
some fifty of tliem are over ten miles long 1 he volume of water 
poured into the Atlantic is at least 1,200,000 cubic ft per second ‘ 
Head-Streams — The most distant head-streams of the Congo 
are far to the north and east of those most to the south, and it is 
difficult to determine which stream is the “ parent ” nver The 
easterly head-streams are, however, regarded generally as 
markmg the true course of the Congo Ihe most remote of 
these rivers is the Chambezi, which, with its tributaries, rises 
(in British territory) on the southern slope of the plateau between 
lakes Nyasa and Tanganyika at an elevation of about 6000 ft 
Ihe watershed is formed by the crest of the plateau, and is 
perfectly distinguishable, save at a spot called Ikomba, about 
half-way between the lakes, where is a swamp which drains to 
both tire Atlantic and the Indian oceans The Chambezi 
source is in 9® 6' b , 31® 20' E Its chief tributary, the Kaningu, 
rases m 9® 50' S , 33® 2' E The Chozi, an affluent of the Karungu, 
rises m the same latitude as the Chambezi, about half a degree 
to the east of that stream After the junction of the Karungu 
and Chambezi the river flows in a south-westerly direction 
tlirough a fairly fertile country, and receiving many tributaries 
becomes a lar^e river witli steep wooded banks and many islands 
Its width varies greatly, from 30 yds to 2 m m a comparativeb 
short distance , its depth is rarely less than 14 ft In its lowti 
course the Chambezi passes through papyrus marshes, and divid- 
ing into several rhannels, enters the vast swamp which forms 
the southern part of Lake Bangwtulu {q v) The large river, 
known as the Luapula (Great River), which issues from Bang 
weulu in IT® 31' S and runs south thiough this swamp maybe 
regarded as a cxintinuation of the Chambezi, there being a channel 
from the one stream to the other The T uapula on leaving the 
swamp bends west and then south — reaching 12° 25' S — and 
approarhes the watershed of the Zambezi, receiving several 
southern tributaries The source of its most southern affluent 
and therefore the most southern point in the Congo basin, is 
approximately in 13'" 30' S lurnmg north the luapula pu- 
cipitates itself down the Miinibatuta (or Mambinma) Falls 
(12® 17' S , 29° 15' k ), the thunder of which can be heaid on a 
still night for 8 or 9 m 1 he river, the width of which vanes 
from 250 to 1200 yds, is almost unnavigable until below the 
Johnston Falls (Mambilima of the natives) a senes of rapids 
extending from 11® 10' to 10° 30' S Below the falls the rivei 
IS navigable oy steamer all the way to T ake Mwcri — a distance 
of icx) m Befoie entering Mweiu (<77') the T uapula again 
passes through a swampy region of deltaic charicter, a great 
part of the water escaping eastwards by various rliannels, and 
after spreading over a wide area finallv passing into Mweni b\ 
Idgoon like chmnels east of the mam Luapula mouth From 
Bangweulu to Mweru the fall of the rivei in a total distance of 
350 m IS about 700 ft The river (known now as the T uvua) 
makes its exit at the N W comer of the lake , and bending 
westwards m a winding course passes, with manv rapids, across 
the zone of the Kcbara and Mugila mountains, falling dunng 
this interval nearly looo ft In about 6° 45' S , 26® 50' F it 
joins the Kamolondo (otherwise 1 ualaba) the western mam 
branch of the Congo, which, as it flows m a broad level valle\ 
at a lower level than the eastern branch, is held by some to lx* 
the true head-stream Ihe Kamolondo is formed by the junction 
of scicral streams having their souice on the northern slope of 
the south-central plateau as it dips towards the equatorial basin 
This escarpment contains many heights exceeding 6000 ft The 
streams flowing south from it belong to the Zambezi basm, but 
the watershed is not everywhere clearly defined Thus the 
I umpemba (on affluent of the Lokuleshe, one of the mam 
tributaries of the Lubudi) rises in 11® 24' S , 24° 28' L , 3 m S 

’ Sir John Murray estimated the mean annual discharge of the 
Congo at 4T0 291 cub m , making it in this respect only second 
to the Amazon (S'ccZ Hang Mag , 1887) The annual lamfall of the 
basm he put at 121 1 S44 fub m 
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and 6 m E of the source of the Zambezi, both streams running 
a parallel course northward for some 15 m There is, however 
no connexion between the /ambe/i and Congo systems Ihe 
Lualaba, also known as Nzilo, which is the mam stream of the 
Kamolondo, rises at an altitude of 4700 ft , in 26° 40' E , just 
north of 12° S — the watershed of the western head-streams of 
the Congo being everywhere north of th\t parallel Last of the 
Lualaba — between it and the Luapula—nses the river I ufira 
With many windings the Lnalahi ind Lufira pursue a generally 
northerly directum, pissmg through the Mitumha range in deep 
gorges, their course being broken by rapids for |o or 50 m 
Below Konde Rapids m 9° 20' S the Lualabi is, however, free 
from obstructions (Just above the last of the senes of rapids 
It is joined by the Lubudi, a considerable river and the western- 
most of the Kamolondo afllucnts ) Between the rapids named 
and 7“ 40' S its valley is studded with a chain of small lakes and 
backwaters Ihe largest — Upemba — has channels communicat- 
ing both with the Lualaba and the Lufira In the rainy season 
the whole region becomes a marsh , vanous grasses, especially 
papyrus, form floating islands, and the conditions generally 
recall the sudd region of the Nile In ibout 8® 20' S the 
I ualaba and I ufira unite m one of these marshy lakes — Kisalc — 
through which there is a navigable channel The river issuing 
from I ake Kisale is called Kamolondo , it has a width varying 
from 300 to 1000 ft and an avrrage depth of to ft From 
Konde Rapids to those of Dia m 15° 20' — distance of 300 m — 
there is no interruption to n ivigation saving the floating m isses 
of vegetation on Kisale at high water The region watered by 
these western head-streams of the Congo includes Katanga 
and other districts which are among the most fertile and densely 
populated m Belgian Congo 

The Upper Con^o or Lualaba — After the junction of the 
Luapula (Luvua) and the lualaba (Kamolondo) the united 
stream, known as the I ualaha or Lu ilaba-Congo, and hire over 
half a mile wide, pursues a N N W course towards the equator 
The Dia Rapids, already mentioned, arc the first obstruction 
to navigation encountered A mile or two lower down the 
Lualaloa passes through a narrow gorge called the Porte d’Fnfer 
From this point as far north as -j® to' S the course of thi nver 
IS interrupted by falls and rap'ds the chief being the rapids 
(iri 3” 55' S ) below the Arab settlement of Nvangwe and those 
at Sendwe in 3° 13' S In this part of its (oiirse the Congo 
becomes a majestic river, often over a mile wide with flat 
wooded banks, the onlv ual impediments to navigation between 
the Dia Rapids and Stanley Falls being those named Between 
the junction of the two mam upper branches, about 1700 ft 
above the sea, and the first of the Stanley Falls (1520 ft ) the 
fall of the river is less than 200 ft in a distance of 300 m During 
the whole of this section the T ualaln receives the most of its 
tribuUnes from the east Of these, the Lukuga connects Lake 
Tanganyika with the Congo system The Lukuga (set Fangan- 
yika) drains the mount unous countrv through which it passes, 
and also, intermittently, receives the overflow waters of Tangan- 
yika The outlet from the lake is sometimes clear, sometimes 
silted up The Lukugt is miuh broken b> rapids, falling tooo 
ft during its course of some 300 m Farther north arc a number 
of streams which dram the forest region between 4° S and the 
equator, the Lubamba, the Elila or Lira, the Luindi and the 
Lowa being the most important Their sources he on an upland 
region we^t of the Albertinc rift-vallc} The I uindi in its 
middle course has a general width of 60 to 100 } ds , hut the Lowa 
is larger, receiving two important affluents, the Luvuto from 
the north and the Ozo which rises in the mountains at the N W 
end of Lake Kivu The lower course of the Luindi is very 
tortuous 

Stanley Falls — Stanley Falls, which mark the termination 
of the upper Congo, begin a few miles south of the equator 
At this point the river forsakes the northerly course it has been 
pursuing and sw^eeps westward through the great equatorial 
basin 'The falls consist of seven cataracts extending along a 
curve of the nver for nearly 60 m They aie not of grcit height - 
the total fall is about 200 ft — but thev efTcctinllv prevent 
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navigation between the waters above and those below except 
by canoes The first five cataracts are near together , onlv 

9 m separate the first from the fifth The sixth cataract is 
22 m lower down, and the seventh, the most formidable of all 
the cataracts, is 26 m below the sixth The fall, divided into 
two portions by an islet, is 800 yds wide The channel is 
narrowed at the foot of the fall to some 430 >ds by an island 
close to the left bank , on tlie nght bank of the nver is the 
island of Wane Rusari (2 m long bv J m broad), separated from 
the mainland b> a channel 30 vds wide The fall is only about 

10 ft , but the enormous mass of water, and the narrow limits 
to which it IS suddenly contracted, make it much more imposing 
than many a far loftier cataract Small rapids mark the course 
of the river for another 2 m 

The Middle Congo — Below Stanlev Falls the Congo is unbroken 
by rapids for 980 m , and is navigable throughout this distance 
all the year round The riv er here makes a bold north-westerly 



part of this section the Congo presents a lacustnne character 
Immediate Iv below the falls the nver, from J to i m broad, 
flows between low hills, which on the south give place to a 
swamp) region, the river-bank marked bv a ridge of clav and 
gravel After recciv mg the w iters of the \niw imi — 1 30 m 
lielow the falls— the Congo broidcns out to 4 or 3 m , its banks, 
densely wooded, arc unifomil) low, and the surface of the water 
IS studded with alluvial islands and innumerahle sandbanks, 
rendenng it impossible save at rare intervals to see from bank 
to bank The valocitv of the (unent dccreiscs as the waters 
spread out, though theie is ilw ivs a channel from to 3 ft 
deep About 100 m below the Aruwimi confluence the Loika 
or Itimbin joins the mam stream from the north the Congo 
narniwing considcrahlv here owing, it is supposed to the matter 
deposited b\ the I^ika At two or three other places lower 
dewn, the nver is contracted to 2} or 2 m as a result of a slight 
elevation in the ground, but for n distince of 300 m no real hill 
IS met with On the southern curve of the horseshoe bend are 
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found the largest islands of the Congo — Esumba, 30 m long, 
and Nsumba, 50 m long, and over 5 across at its broadest part 
At this point the river from bank to bank is 9 m wide Opposite 
Nsumba, the Mongala, a northern affluent, enters the mam 
stream, whilst lower down (just north of the equator) the Liilanga, 
Ikelemba and Ruki rivers, southern tributaries, mingle their 
black waters with the dark current of the Congo Thirty miles 
south of the equator the river is joined by the Ubangi {q v ), its 
greatest northern affluent Here the Congo is fully 8 m wide 
Opposite the Ubangi confluence is the mouth of a narrow channel, 
some 10 m long, which connects the Congo with Lake Ntomba, 
a sheet of water about 23 m long by 8 to 12 broad In flood 
time the water flows from the Congo into the lake Immediately 
below ferruginous conglomerate hills of slight emmence reduce 
the nver to a width of less than 2 m , and in comparatively close 
succession are two or three other narrows With these exceptions 
the Congo continues at a width of 1; to 6 m until at 2° 36' S it 
abruptly contracts, being confined between steep-faced hills 
rising to 800 ft This stretch of the river, know n as the “ Chenal,” 
is 125 m long and is free from islands, though long reefs jut into 
the stream Its width here varies from 2 m to less than i m 
\bout 40 m after the Chenal is entered the Kasai {qv) coming 
from the south empties its brick-oolourcd waters at right angles 
into the Congo through a chasm in the hills 700 yds wide 'I he 
confluence is known as the Kwa mouth The Chenal ends in 
the lake-like expansion of Stanley Pool, 20 m long by 14 broad 
The middle of the pool is occupied by an island (Bamu) and 
numerous sandbanks Its rim is “ formed by sierras of peaked 
and picturesque mountains, ranging on the southern side from 
1000 ft to 3000 ft in height” Ihe banks offer considerable 
variety m character On the north bank are the Dover Cliffs, 
so named by H M Stanley from their white and glistening 
appearance, produced, however, not by chalk but by silver sand, 
the subsidence of which into the water renders approach to the 
bank sometimes dangerous The banks of the lower end of the 
pool are comparatively flat On the south side, however, stands 
the great red cliff of Kalhna Point (about 50 ft high), named 
after an Austrian lieutenant drowned there in 1882 Round the 
point rushes a strong current 7^ knots an hour, difficult to stem 
even for a steamer On the northern bank of the river at the 
western end of the pool is the French port of Brazzaville South 
of the pool hills, low but steep, reappear, and 4 m lower down 
begin the cataracts which cut off the middle Congo from the sea 
Some 300 yds above the first of these cataracts is the Belgian 
jxirt of Leopoldville, connected with the navigable waters of the 
lower river by railway At Stanley Pool the elevation of the 
river above tlie sea is about 800 ft , a fall of over 500 ft m the 
980 m from Stanley Falls The banks of the river throughout 
this long stretch of country are very sparsely populated The 
number of inhabitants in 1902 did not exceed 125,000 
The velocity of the stream in the middle Congo varies con- 
siderably At the Aruwimi confluence the rate is from 300 to 
550 ft a minute , in the broader stretches lower down the current 
is not more than 200 ft a minute Through the Chenal the pace 
IS greatly accelerated, and as it flows out of Stanley Pool the 
current is not less than 600 ft a minute 

The Lower Congo — The cataracts below Stanley Pool are 
caused by the river forcing its way through the mountains which 
run parallel to the western coast of the continent The highlands 
(known as the Serro do Crystal) consist of two principal mountain 
zones with an intermediate zone of lower elevation The passage 
of this intermediate zone is marked by a fairly navigable stretch 
of river extending from Manyanga to Isangila, a distance of 
70 m , during which the only serious rapids are those of Chumbo 
and Itunzima, the latter in 13° 54' E , while above and below, 
rapids succeed each other at short intervals Some eighteen 
mam rapids or falls occur during the uppier section (87 m ), in 
the course of which the level drops about 500 ft , and about ten 
in the lower section (56 m ), during which the fall is about 300 
ITie last rapid is a little above the port of Matadi, beyond which 
the river is navigable for large vessels to the sea, a distance of 
about 85 m At Matadi the tall cliffs on either side sink away 


and the river widens out into an estuary with many mangrove- 
bordered creeks and forest-clad islands of a deltaic character 
This estuary is traversed by a deep canon, in which soundings of 
900 ft have been obtained The mouth of the nver is in 
6° S and 12® 20' E The canon or gully is contmued into the 
open sea for over 100 m , with depths as much as 4000 ft below 
the general level of the sea floor Just below Matadi, where the 
width of the river is about half a mile, depths of 276 and 360 ft 
have been found, the current here running at from 4 to 8 knots, 
according to the season , while the difference in level between 
high and low water is 20-2 1; ft The difference in level is not due 
to tidal action but is caused by the rainy or dry seasons, of which 
there are two each during the year In the middle Congo May 
and November are the times of greatest flood , in the lower river 
the floods arc somewhat later At Stanley Pool the maximum 
rise of water is aboqt 15 ft The tides are felt as far as Boma, 
49 m from the mouth of the river, but the rise is there less than 
a foot , while at the mouth it is 6 ft The canon above men- 
tioned is occupied by salt water, which is nearly motionless 
Above It the fresh water runs with increasing velocity, but 
decreasing depth, so that just within the mouth of the river it is 
only a few feet deep 

The river at its mouth between Banana Point on the north 
and Sharks Point on the south is over 7 m across Banana 
Point (which grows no bananas) is the end of a long sandy 
peninsula, its highest spot not more than 6 ft above high water , 
Sharks Point is holder and shaped somewhat like a reaping- 
hook with the point turned inward, thus enfolding Diegos Pay 
The current of the river is perceptible fully 30 m out to sea, 
the brown waters of the Congo being distinguishable from the 
blue of the ocean 

Vorthern Tributary Rivers — The various head-streams and 
affluents of the upper Congo have been already described 
Below Stanley Pool numerous streams with courses of 100 01 
more miles dram the Crystal Mountains and join the Congo 
They are unnavigable and comparatively unimportant There 
remain to consider the affluents of the middle river Of these 
the most important, the Ubangi on the north and the Kasai 
on the south, with their tributary streams, are noticed separately 
In dealing with the other affluents of the Congo those entering 
the river on the right bank will be considered first 

The Lindi enters the Congo about 15 m below Stanley Falls in 
25® 4' E It rises in i° N , 28° 30' E , and flows W in a tortuous 
course Below the I indi Falls in i® 20' N , 26® E it is navigable, 
a distance of over 100 m A mile or two above its tonfluenLC 
with the Congo it is joined by the Chopo, a more southerly 
and less important stream The basins of these two rivers do 
not extend to the outer Congo watershed, but the next feeder, 
the great Aruwimi, rises, as the Ituri in close proximitv to 
Albert Nyanza, flowing generally from cast to west It is formed 
of many branches, including the Nepoko from the north, and its 
upper basin extends over 2i° of latitude Ihe upper nvei, to 
about 27° E , IS much broken by rapids, but apart from those of 
Yambuya in 24® 47' the lower nver is nearly free from obstruc- 
tions To Yambuya, the limit of navigation from the mouth 
of the Aruwimi, is a distance of over 90 m The Aruwimi flows 
almost entirely through the great equatorial forest, which here 
seems to reach its maximum density Its confluence with the 
Congo IS in 1® 12' N , 23° 38' E On its north bank just above 
the mouth is the station of Basoko The next tributary, known 
as the Loika, Itimbin or Lubi river, rises in about 26® F , and, 
flowing generally west, joins the Congo by two mouths, 22® 35'- 
46' E The Loika is navigable by steamers as far as the Lubi 
Falls, a distance of 150 m The Mongala, the next great 
tributary to join the Congo, drains the country between the Loika 
to the east and the Ubangi to the west It rises in about 3® N , 
23® 20' E , and flows in a somewhat similar curve (on a smaller 
scale) to that of the Ubangi The Mongala is navigable for over 
300 m , and gives access to a fertile rubber-producing region 
The Mongala confluence is in 1° 53' N , 19° 49' E Below the 
Ubangi confluence the Sanga, in i® 12' S , 16° 53' E , joins the 
Congo The Sanga rises in the north-west verge of the Congo 
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basm and flows m a general north to south direction Its lower 
course is tortuous, as it flows across level, often swampy, plains 
The main northern branch rises m southern Adamawa in alxiut 
7° N , 15° E An almost equally large western branch, the 
Dscha (or Ngoko), rises in about 3° N , 1 34 E , and after flowing 
V\ for 100 m makes a sudden bend S E , joining the mam 
stream m 1° 40' N , 16° E In its course it traverses a vast tract 
of uninhabited forest The Sanga is navigable bv steamers as 
far as the south-east corner of the German colony of Cameroon, 
X distance of 350 m The Likuala and Alima, which join the 
( ongo within 30 m. of the mouth of the Sanga, are mui h smaller 
streams The L6fini (mouth m 2° 57' S , 16° 14' E ) is the last 
stream of any size to join the Congo above Stanley Pool 
Southern Tributaries — The first of the southern tributaries 
of the middle Congo, the Lomami enters the mam stream m 
0° 46' N , 24° 16' h It has a length of over 700 m , rising m 
nearly q° S It flows S to N , the greater part of its course being 
parallel to and from 40 to 130 m west of the upper Congo 
It IS comparatively narrow and tortuous, but deep, with a strong 
current, and is hardly broken by rapids north of 4^° S About 
3'’ S It traverses a region of swamps, which may have given rise 
to the reports once current of a great lake in this localit) For 
the last 200 m it is navigable by steameis Below the mouth of 
the I omami there is a long stretch with no southern tributary , 
aa the great plain within the Congo bend is drained by streams 
flowing in the same direction a>> the middle Congo — east to west 
The Lulanga (or Lulongo), about 400 m long, enters m 0° 40' N , 
18° 16' E Its northern branch approaches within 20 m of the 
Congo in Its upper course Ihe main branch of the Ruki or 
Juapa, which enters a little north of the equator in 18° 21' F , 
lias Its rise between 24° and 25° E and about 3° S in the swampv 
region traversed by the Lomami On account of the colour of 
Its water it was named by H M Stanlcv the Black river It is 
aliout 600 m long and has two large southern tributaries A 
few miles above the Ps.uki confluence the Ikclcmba (some i^o m 
in length) joins the Congo The three rivers, I ulanga, Ikelemba 
and Kuki, and their sub-streams, have between them over 
1000 m of navigable wateis No lapids intercept then course 
Exploration — Unlike the Nile there ire no classic associations 
with the Congo A single mention made of the Zaire bv Camoens 
m the Lustads exhausts its connexion with literature (up to the 
beginning of the iqth centurv ), other than in little knov'n and 
semi-fabulous accounts of the ancient kingdom of Congo The 
mouth of the river was discovered by the Portuguese naval 
ollicer Diogo C So or Cam either in 1482 or 1483 lo mark the 
discovery and to claim the land for the Portuguese crown he 
erected a marble pillar on what is now called Sharks Point 
Hence the river vva. first called Rio de PadrAo (Pillai river) 
It soon, however, became known as Zaire {qv ), a corruption of 
a native word meaning “ river,” and subsequently as the Congo 
In the three ( entuncs succeeding Diogo Cfto’s discovery strangelv 
little was clone to explore the river At length the British 
Admiralty took action, and in 1816 despatched Captain J K 
Tuckey, R N , at the head of a well-equipped mission The 
expedition was prompted by the suggestion that the Congo was 
identical with the Niger So slight was the knowledge of the 
river at that time that the only chart with any pretension to 
accuracy did not mark it farther than 130 m from the mouth, 
a state of affairs, in the opinion of the admiralty, “ little creditable 
to those Europeans who for nea’-ly three centuries have occupied 
various parts of the coast ” near the river s mouth Captain 
luckey’s expedition reached the mouth of the ( ongo on the 6th 
of July i8x6, and managed to push up stream as far as Isangila, 
bevond the lowest series of rapids , but sickness broke out, the 
commander and sixteen other Europeans died, and the expedition 
had to leturn Captain Tut key and several of his companions 
are buried on Prince’s Island, just above Boma, the point where 
the Congo widens into an estuary A detailed survey of the first 
23 m of the river was effected in 1826 by the “ Ixvin ” and the 
‘ Barracoota ” belonging to Captain (subsequently Vice-Admiral) 
\V F \V Owen’s expedition , in 1837 Commander J Hunt, 
of the “ Alecto,” made an attempt to ascend the rivei, but only 
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reached the cataracts C aptain, afterwards Sir Richard, Burton 
attained the same limit in 1863, and also proceeded inland as far 
as Banza Noki (Sao Salvador) In November 1872 an expedition 
under Lieutenant W Grandv, R N , was despatched from England 
for the purpose of advaneing from the west coast to the relief of 
David Livingstone So little was the Congo known, however 
that Ambriz was chosen as the starting-point and the expedition 
marched overland After many vicissitudes Lieutenant Grandv 
had to retrace his steps He reached, late in 1873, ^ point on th< 
Congo below the cataracts and intended thence to push his way 
up stream The death of Livingstone was soon afterwards 
reported , and in April 1874, just as Grandv was prepared to 
ascend the riv^er, letters of recall brought the expedition to a 
close 

It was by working down from its source that the riddle of the 
Congo was finally solved In 1868 David Livingstone traced the 
course of the Chambezi to Lake Bangweulu In March 1871 he 
reached the town of Nyangwe on the Lualaba, and died (1873) 
whilst endeavouring to trace the head-streams of that river, 
which he believed to be the Nile ” I have no fancy, ’ he once 
said, “ to be made into ‘ black man’s pot ’ for the sake of the 
Congo ’ Livingstone s views were not shared by the scientific 
world, and as early as 1872 geographers were able to affirm from 
Livingstone’s own reports that the great river system he had 
explored in the region north of the Zambezi must belong to the 
Congo and not to the N lie Actual proof was lacking and of the 
course of the mam river there was absolute ignorance But in 
October 1876, H M Stanley arrived at Nyangwe from Zanzibar 
and from that point nav igated the riv er over 1600 m to Isangila 
— “Tuckey’s Furthest’ — reached in Julv 1877, thus demon- 
strating the identity of the Lualaba with the Zaire of the Portu- 
guese Stanley s great journey marked an epoch in the history 
of Africa, politically and commercially as well as geographicallv 
Of the many travtlkrs who followed Stanlev in the Congo basin 
none did more to add to the exact kno*v ledge of the mam river 
and Its greatest tributaries — the I bangi, the Kasai and the 
Lomami — than the Rev George Grenfell (1849-1906) of the 
Baptist Missionarv Society The Aruwimi w xs partly explored 
by Stanley in 1887 in his last expedition in Africa, and wa> 
further exxmined bv Grenfell in 1894 and 1902 The western 
head-streams were Ixrgely made known bv the Belgians, Capt 
C Lcmairc and A Delacommune the last-named also mapping 
the upper Lomami and the I ukuga (Stc also L bvngi K vsm , 
f iviNCSTONF and Stanlfv) 

Sii II M Stxnity, Ihoutih Ote Datk Continent, Ac (London, 
1878) (fCOigc Grmfill Map> of the huir Con^o, with Memotandwn 
(London, 1002) Sir H H Johnston, Cioii^e Gtinfell and the Congo 
(2 vols , London, iyo8) , C Lemure, Mission surntifique du ha 
Tanga (Brussels, Kjoi-igoS) 17 mcmoiis, \o 16 being the Journal 
d( route J K lucki\, hartaliu of an L^pcd'tion to explore the 
tnir Zaire, ixs, (I ondon, 1818) L Bihin, Prools of the Identity 
of tin lualaba with the Congo {Pror Pox Geo Spr \o! \\u, 
I ondon, 1871) I e Mouiement giogtaphiqui {BiiisscN, wed ly sinc» 
1884), ind tlic geographical works intntioned in tie bibliography 
of tiic Congo Fne State C»renfLll s ni ip, scale 1 250 ooo is of the 
river between Stanley Pool and Stanley F ills Tor the lower river 
see H Dioogmans, CflUe du Pas scale i 100,000 and \otices 

sur le Pas Congo (Brussels, H)oo-ioo2) (P K C 1 

CONGO FREE STATE, the name foimcrly given by British 
writers to the ii/a/ Imiepindani du Congo i state of equatorial 
Afiica which occupied the greater part of the basin of the Congo 
river In 1908 the stat( was annexed to Belgium The present 
article gives (i) the hislorv of the slate, (2) an account of thi 
topography , ethnology , &.c of the countrv and of its economic 
condition at the date of its becoming a Bclgi.xn colony 

I IIlSXORV 

Ihe Congo tree State owed its existence to the ambition and 
force of character of a single individual It dUtd Us formal 
inclusion among the independent states of the world 
from 1885, when its founder, Leopold II , king of the 
Belgians, became its head But to understand how foriamtion 
It tame into existence a brief account is needed of its 
sovereign’s connexion with the Afiu in continent In 1876 King 
Leopold summoned a conference at Brussels of the leading 
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geographical experts in Lurope, which resulted in the creation of 
“ The International Association for the Fxploration and Civiliza- 
tion of Africa ” To carr> out its objects an international com- 
mission was founded, with committees m the prmcipal countries 
of Europe The Belgian committee at Brussels, where also were 
the headquarters of the International commission, displayed 
from the first greater activity than did any of the other com- 
mittees It turned its attention in the first place to East Africa, 
and several expeditions were sent out, which resulted in the 
founding of a Belgian station at Karema on I ake Tanganyika 
But the return of Mr (afterwards Sir) H M Stanley from his 
great joumev of exploration down the Congo forcibly directed 
the attention of Kmg Leopold to the possibilities for exploration 
and civilization offered by the ( ongo region On the invitation 
of the king, Mr Stanley visited Bnissels, and on the 25th of 
November 1878 a separate committee of the International 
Association was organized at Brussels, under the name “ Comity 
d Etudes du Haut Congo ” Shortly afterwards this committee 
became the “ International Association of the Congo,” which in 
Its turn was the forerunner of the Congo Free State The 
Association was provided with a nominal capital of £40,000, but 
from the first its funds were largely supplemented from the 
private purse of King Leopold , and by a gradual pwocess of 
evolution the work, which was ongmaJly, m name at least, 
international in character, became a purely Belgian enterprise 
Mr Stanley, as agent of the Association, spent four years m the 
country, founding stations and makmg treaties with various chiefs 
The first station was founded in February 1880 at Vivi, and before 
returning to Europe m August 1884 Mr Stanley had established 
twenty-two stations on the Congo and its tributaries Numerous 
expeditions were organized by King Leopold m the Congo basin, 
and the activity of the International Association and its agents 
began seriously to engage the attention of the European powers 
interested in Africa On behalf of Portugal, claims were advanced 
to the Congo, based on the discovery of its mouth by Portuguese 
navigators centuries before In the interests of France, M cte 
Bra/za was actively exploring on the northern banks of the Congo, 
and had established vanous posts, mcluding one where the 
important station of Brazzaville is now situat^ The fact that 
the International Association of the Congo had no admitted 
status as a sovereign power rendered the tenure of its acquisition 
somewhat precarious, and induced King Leopold to male 
determined efforts to secure for his enterprise a rec<^nized 
position Farl) m 1884 \ senes uf diplomatic events brought 
the question to a head The 2nd Farl Ciranville, then British 
foreign secretary, in February of that year concluded a conven- 
tion witli Portugal, recognizing both banks of the mouth of 
the Congo as Portuguese territory This convention was never 
ratified, but it led directly to the summoning of the Berlin Con- 
gress of 1884-1885, and to the recognition of the International 
\ssoc lation as a sovereign state 

The United States of America was the first great power, in a 
convention signed on the 22nd of April 1884, to recognize the 
Association as a properly constituted state Simul lane- 
ously, King Leopold had been negotiating with the 
powwrt* French government, the Association’s most serious 
rival, not only to obtain recognition but on various 
boundary questions, and on the 23rd of April 1884 Colonel M 
Strauch, the president of the Association, addressed to the 
French minister for foreign affairs a note m which he formally 
declared that the Association would not cede its possessions to 
any power, “ except in virtue of special conventions, which 
may be concluded between France and the Association, for 
fixing the limits and conditions of their respective action ” The 
note further declared that, as a fresh proof of its friendly feeling 
towards France, the Association engaged to give France the right 
of preference if, through unforeseen circumstances, it were 
( ompelled to sell its possessions Mention may here be made 
of the fact that m a note dated the 22nd of April 1887, M van 
Eetvelde, administrator-general of the foreign affairs of the 
Congo State, informed the French minister at Brussels that the 
International Association had not intended in 1884 that the right 


of preference accorded to France could be opposed to that of 
Belgium , and on the 29th of April the French minister took 
note, in the name of the French government, of this mterpretation 
of the right of preference, in so far as such interpretation was not 
contrary to pre-cxisting international engagements Germany 
was the next great power after the United States to recognize 
tne flag of the International Association as that of a friendly 
state, doing so on the 8th of November 1884, and the same 
rea^mtion was subsequently accorded by Great Britain on the 
i6th of December , Italy, 19th of December , Austria-Hungary, 
24th of December , Holland, 27th of December , Spam, 7th of 
January 1885 , France and Russia, 5th of Febniary , Sweden 
and Norway, loth of February , Portugal, 14th of February , 
and Denmark and Belgium, 23rd of February While negotia- 
tions with Germany for the recognition of the status of the Congo 
Free State were m progress, Prince Bismarck issued invitations 
to the powers to an international conference at Berlin The 
i conference assembled on the 15th of November 1884, and its 
! deliberations ended on the 26th of February of the following 
year by the signature of a General Act, which dealt with the 
relations of the European powers to other regions of Africa as 
well as the Congo basin The provisions affecting the Congo 
may be briefly stated A conventional basin of the Congo was 
defined, which comprised all the regions watered by the Congo 
and Its affluents, including Lake Tanganyika, with its eastern 
tributaries, and m this conventional basin it was declared that 
“ the trade of all nations shall enjoy complete freedom ” Freedom 
of navigation of the Congo and all its affluents was also secured, 
and differential dues on vessels and merchandise were forbidden 
Trade monopolies were prohibited, and provision made for civil- 
izmg the natives, the suppression of the slave trade, and the 
protection of missionaries, scientists and explorers Provision 
was made for the powers owning territory m the conventional 
basin to proclaim their neutrality As regards navigation, only 
such taxes or duties were to be levied as had “ the ( haracter 
of an equivalent for services rendered to navigation itself ” , 
and It was further provided that (Article 16) “ The roads, railways 
or lateral canals which mav be constructed with the special 
object of obviating the innavigabihty or correcting the im- 
po’fection of the river route on certain sections of the course of 
the Congo, its affluents, and other waterways, placed under a 
similar system as laid down in Article 15, shall be considered, 
in their quality of means of communication, as dependencies of 
this river and as equally open to the traffic of all nations And 
as on the river itself, so there shall be collected on these roads, 
railways, and canals only tolls calculated on the cost of construc- 
tion, maintenance, and management, and on the profits due to 
the promoters’ , while as regards the tariff of these tolls, strangers 
and natives of the respective terntories were to be treated “ on 
a footing of perfect equality ” The International Association 
not having possessed, at the date of the assembling of the Con- 
ference, anv recognized status, was not formally represented at 
Berlin, but the flag of the Association having, before the close of 
the conference, been recognized as that of a sovereign state by 
all the powers, with the exception of Turkey, the Association 
formally adhered to the General Act 

Thus early m 1885 King Leopold had secured the recognition 
of the Association as an mdependent state, but its limits were 
as yet not clearly defined On the 5th of February, 
as the result of prolonged negotiations, France conced^ "watl a$ 
the right of the Association to the course of the lower to iimita 
Congo below Manyanga, and accepted the Chiloango 
river and the water-parting of the waters of the Niadi Kwilu 
and the Congo, as far as beyond the meridian of Manyanga, as 
the boundaiy between her possessions and those of the Associa- 
tion on the lower river From Manyanga the frontier was to 
follow the Congo up to Stanley Pool, the median line of Stanley 
Pool, and the Congo agam “ up to a point to be settled above 
the river Licona-Nkundja,” from which point a line was to be 
drawn to the 17th degree of longitude east of Greenwich, 
following as closely as possible the water-parting of the 
Licona-Nkundja basin The identity of the Licona-Nkundja 
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subsequently gave rise to considerable discussions with trance, 
and eventually a protocol, signed at Brussels on the 29th of 
April 1887, continued the boundary along the Congo to its 
confluence with the Ubangi (Mobangi), whence it followed the 
thalweg of that river to its intersection with the 4th parallel of 
north latitude, below which parallel it was agreed that the 
northern boundary of the Congo Free State should in no case 
descend In accepting this frontier King Leopold had to 
sacrifice all claims to the valley of the Niadi Kwilu, m which 
he had founded fourteen stations, and to the right bank of the 
Ubangi With Portugal the Association com luded an agreement 
on the 14th of February 1885, by which the northern bank of 
the Congo was recognized as belonging to the Association, while 
Portugal retained the southern bank of the river as far as Noki 
North of the Congo Portugal retained the small enclave of 
Kabmda, while south of the river the frontier left the Congo at 
Noki and followed the parallel of that place to the Kwango 
river 

In April 1885 the Belgian chaml^er authorized King Leopold 
“to be the chief of the state founded in Africa by the Inter- 
national Association of the Congo,” anrl declared that “ the 
union between Belgium and the new State of the Congo shall 
be exclusively personal ” I his act of the Belgian legislature 
regularized the position of King Lcopwld, who at once began the 
work of organizing an administration for the new state ‘ In a 
circular letter addressed to the powers on the ist of August 
1885 His Majesty declared the neutrdity of the “ Independent 
State of the Congo,” and set out the boundaries which were 
then claimed for the new state At the date of the issue of the 
circular the agreements with France and Portugal had partially 
defined the boundaries of the Free State on the lower nver, and 
the 30th degree of longitude east of Greenwich was recognized 
as the limit of its extension eastwards 

The following is a list of the agreements subsequently made 
with reference to the boundaries of the state (see also Airica, 

§ 5 )- 

1 22ncl of Novcmljer 1885, with Trance — Protocol for dehmita 

tion of the Manyan»,a rc'^ion 

2 29th of April 18S7, uith Fiance — Protocol for dUiniitition of 

the Ubangi icgion 

3 25th of Mav 1891, with Portugi! Treaty lor delumtation of 

the Lunda region, and convention of even date lor the 

settlement of frontu rs on lower Congo 1 

4 24th of March 1804, with Portugal — Declaiation approvmg 

ddimitation of lunda region 

5 12th of May 1894, with Great Britain — Agret nient as to Nile 

valley and lioiindir ts with British Central Africa 

6 14th of August 1894, with Trance — Agieeineiit as to Atboinn 

river, and Congo and Nile basins 

7 5th of February 1895, with Tiance — Agreement as to Stanley 

Pex)l 

8 9th of May 190C), with Great Britain - \greenunt as to lorn 

tones 1 < ased in 1894 in the Nile valley 

The net result of the above agreements was to leave the Congo 
Free State with France, Portugal and Great Bntain as her 
neighbours on the north, with Great Bntain and Germany as 
her neighbours on the cast, and with Great Bntain and Portugal 
on her southern frontier The mam object of Kmg Leopold’s 
ambition was to obtain an outlet on the Nile, and for the history 
of the incidents connected with the two imporUint agreements 
made in 1894 with Great Bntain and France, and their sequel 
m the agreement made with Great Bntain in 1906, reference 
must be made to the artule Africa, § 5 The expenditure 
necessitated by the efforts of the king to attain his object in- 
volved a heavy strain on the finances of the state, reacting on 
Its internal policy The avowed object of the Free State was 
to develop the resources of the territory with the aid of the 
natives, but it early became apparent that the Arab slave-traders, 
who had established themselves m the country between Lake 
Tanganyika and Stanley Falls and on the upper nver, opposed 
a senous obstacle to the realization of this programme The 
scanty resources at the disposal of the state imposed a policy 
of restramt on the officers who were brought into relations with 

1 The form.J proclamation oi sovereignty was made at Boma 
on the 1st of July 1885 
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the Arabs on the upper nver, of whom 1 ippoo-lib was the diicf 
In 1886 the Arab-s had destroyed the stite station at Stanley 
Falls, and it was apparent that a struggle for supremaiy was 
mevitable But the Free State was at that time ill prepared 
for a trial of strength, and at Mr Stanley’s suggestion the bold 
course was taken of appointing rippoo-fib governor of Stinley 
F'alls, as the representative of Kmg 1 topold ILiis was m 1S87 
and for five years the moduK vivendt thus established continued 
m operation During those years fortified camps w ere established 
by the Belgians on the Sankuru, the Lomami, and the Arumiwi, 
and the Arabs were quick to see that each year s delay mere ised 
the strength of the forces against which they would have to 
contend In 1891 the imposition of an export duty on ivory 
excited much ill-will, and when it became known 
th.it, m his march towards the Nile, van Kerckhoven 
had defeated an Arab force the Arabs on the upper the Arabt 
Congo determined to preiipitate the conflict In May 
1892 the murder of M Hodister the reprcsentativ e of a Belgian 
trading company, and of ten other Belgians on the upper Lomami, 
marked the beginning of the Arab war When the news reached 
the lower river a Belgian expedition under the command of 
Commandant (afterwards Baron) Dhanis was making its wav 
towards Katanga Ihis expedition was diverted to the east, 
and, after a campaign extending over several months, during 
which several battles were fought and the Arab strongholds of 
Nyangwe and Kasongo were captured , the Arab power w is 
broken and many of th( leiding Arabs were killed The political 
and commercial results of the victory of the Free State troops 
were thus described bv (aptam S I Jlmde who was Baron 
Dhams’s second m command — 

“ Tfie jwhtieal geograjihv of the upper Congo 1 asm has f)( lu com 
pletcly changed, as a result of tlie Belgian camnaien against the 
Arabs It used (o ik a common sijirg m this part of Afiica that 
ill roads Icid to Ivvan.,wc this town visited b\ Livingstone 
Stinlev and Cameion, until lately one of the gri itist markets in 
Africa, has n istd to <Mst, and its site, when I last saw it, w is 
occupied by i single hoii>.c Kasongo, a more recent though still 
larger centre, with perhaps (>o,exx) inhabitants, has also been swept 
iw.iy, and is now it'picsentcd b> a station ot the Frte State 9 111 
iway on the rivir hank In haimon> with this political change the 
tiade routes have b(“tn eoripleti h altered, and the traffic which used 
to follow the well beaten track horn Nvangwe and the Lualaba acioss 
langmvika to Uji)i, or lound the lake to Zanziloar, now goes down 
the Congo to Stanley Pool and the Atlantic 

These results had been attained largely bv the aid of native 
levies and allies, and a number of the men who had taken part 
in the Arab campaign were enlisted as permanent soldiers bv the 
Belgians Among tliese were some Bitetelas, who m 1895 
1 evoked in tlie I ulua and Lomami distncts The mutineers 
were eventually tlefeated , but in 1897, while Baron Dhanis 
was makmg his wa> with a large expedition towards tlie Nile, 
the BateUlas again revolted, murdered several of their white 
officers, and took possession of a laigc area of the eastern portions 
of the state Although defeated on several occasions by the FTee 
State forces, the mutineers were not finally dispersed until near 
the end of 1900, when the list remnants were reported to have 
crossed into German territor) and surrendered their arms In 
other parts of the country the state had difficulties with native 
chiefs, St V oral of whom preserv ed their autononi) In the central 
Kasai region the state had been unable to make its authoiitv 
good up to the time it ceased to exist 

Ihe international position of tlie Tree State was from the first 
a somewhat uiomalous one It has already been noted that the 
light of preference accorded to trance m 1884, as 
interpreted m 1S87, vvis not intended to be opposed ^^t^aai 
to that of Belgium Bv his will dated the 2nd of posttioa 
August 1889 King Leopold liequeathed to Belgium 
‘ all our sovereign rights ov er the Independent State of the 
Congo, as tliey aie recognized bv the declarations, conventions 
and treaties tonduded sinee 18S4 between the foreign jxiwers on 
the one side, the International Association of the Congo and 
* After 1900 Nyangwe anil Kasongo again became towns of some 
importance, end traffic along the route to Tanganyika revived with 
the advent of railways, though the mam traffic continued down tlie 
Congo river 
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the Independent State of the Congo on the other, as well as all 
the benefits, rights and advantages attached to that sovereignty ” 
In July 1890 Belgium acquired, by the terms of a loan to the 
Congo State which was granted free of interest, the option of 
annexing the state on the expiry of a period of ten years and six 
months Notwithstanding this loan the state became involved 
m further financial difficulties,^ and on the 9th of January 1895 
the Belgian government entered into a treaty with King Leopold 
to take over the Free State with all its possessions, claims and 
obligations, as from the ist of January of that year In anticipa- 
tion of the consent of the Belgian parliament to this treaty, a 
Franco-Belgian convention was signed on the 5th of February 
1895, by which the Belgian government recognized “ the right 
of preference possessed by France over its Congolese possessions I 
m case of their compulsory alienation, wholly or in part ” But 
after long delays and a violent press campaign the ministry fell, 
the bill providing for annexation was withdrawn, and the 
chambers voted a further loan to the Free State to enable it to 
tide over its immediate difiicultics In 1901, on the expiry of the 
tei:qi of years fixed in the loan convention of 1890, the question 
of the annexation of the Congo State by Belgium again formed 
the subject of prolonged discussion A bill was brought forward 
in favour of annexation, but this time it was opposed bv the 
Belgian government, which proposed simply to let the loan run 
on without interest King Leopold likewise declared himself 
to be opposed to immediate annexation, and the bill was with- 
drawn Under the terms of the government measure, which 
finally passed through the Belgian parliament m August 1901, 
Belgium retained her right of option, though not the right to 
exercise it at a fixed date Moreover, in anticipation of the time 
when the Congo State would become a Belgian colony, there 
was issued under date of 7th of August 1901 the terms of a pro- 
posed lot orgamque, regulating the government of any colonial 
possessions which Belgium might require 

The discussions which from time to time took place in the 
Belgian parliament on the affairs of the Congo State were greatly 
embittered by the charges brought against the state administra- 
tion The administration of the state had indeed undergone 
a complete change since the earlj years of its existence A 
decree of the ist of July 1885 had, it is true, declared all “ vacant 
lands ” the property of the state (Domaitie prwe de I etat), but 
it was not for some time that this decree was so interpreted 
as to confine the lands of the natives to those they lived upon or 
“ effectively ” cultivated Their rights m the forest were not at 
first disputed, and the trade of the natives and of Europeans 
was not interfered with But in 1891 — when the wealth m 
rubber and ivory of vast regions had been demonstrated— a 
secret decree was issued (Sept 21) reserving to the state the 
monopoly of ivory and rubber in the “ vacant lands ” constituted 
by the decree of 1885, and circulars were issued making the 
monopoly effective in the Aruwimi-VVelle, Equator and Ubangi 
districts The agents of the state were enjoined to supervise 
their collection, and in future nativ es were to be obliged to sell 
their produce to the state By other decrees and circulars 
(October 30 and December 5, 1892, and August 9, 1893) the rights 
of the natives and of white traders were further restricted 
No definition had been given by the decree of 1885 as to what 
constituted the “ vacant lands ” which became the property of 
the state, but the effect of the later decrees was to assign to 
the government an absolute proprietary right over nearly the 
whole countrj’^ , a native could not even leave his village with- 
Tbe Btate ^ special permit 1 he oppressive nature of these 
becomeaa measures drew forth a weighty remonstrance from 
moaopotist the leading officials, and Monsieur C Janssen, the 
coacara resigned Vigorous protests by the private 

trading companies were also made against this violation 
of the freedom of trade secured by the Berlin Act, and eventually 

' For an account of the loans and liabilities of the state see 
1 1 The Belgian Congo, § Finance 

® The British parliamentary paper A/nca No i, jgog contams a 
memorandum on the land laws m the Congo State, showing the 
extent to which trade was monopolized throughout its territories 
by the government 


an arrangement was made by which certain areas were reserved 
to the state and certain areas to private traders, but the restric- 
tions imposed on the natives were maintained Large areas of 
the state domain were leased to companies invested with very 
extensive powers, including the exclusive right to exploit the 
produce of the soil ® In other cases, eg m the district of Katanga, 
the state entered into partnership with private companies for 
the exploitation of the resources of the regions concerned 
The “ concession ” companies were first formed in 1891 under 
Belgian law , in 1898 some of them were reconstituted under 
Congo law In all of them the state had a financial interest 
either as shareholder or as entitled to part profits * 

This system of exploitation of the country was fruitful of 
evil, and was mainly responsible for the bad treatment of the 
natives Only in the lower Congo and a narrow strip cbargea 
of land on either side of the river above Stanley Pool otmai- 
was there any freedom of trade The situation was •dmiau- 
aggravated b> the creation m 1896, by a secret decree, 
of the Domatne de la conronne, a vast territory between the 
Kasai and Ruki rivers, covering about 112,000 sq m To ad- 
minister this domain, carved out of the state lands and treated 
as the private property of Leopold II , a homlation was org inized 
and given a civil personality It was not until 1902 that the 
existence of the Domatne de la couronne was officially acknow- 
ledged The Fondahon controlled the most valuable rubber 
region m the Congo, and m that region the natives appeared to 
be treated with the utmost severity In the closing years of the 
19th centur> and the early years of the 20th the charges brought 
against the state assumed a mere and more definite character 
As indicated, they fell under two mam heads In the first plai e 
the native polic> of the Congo government was denounced as at 
variance with the humanitarian spirit which had been regarded 
bv the powers as one of the chief motives inspiring the foundation 
of the Congo State In the second place it was contended that 
the method of exploitation of the state lands and the concessions 
system nullified the free trade provisions of the Berlin Act 
Reports which gave colour to these charges steadily accumulated, 
and gave rise to a strong agitation against the Congo State 
system of government This agitation was particularly \ igorous 
111 Great Britain, and the movement entered on a new era when 
on the 20th of Ma) 1903 the House of Commons agreed without 
a division to the following motion — 

“That the govcrnmtnt oi the Congo Free Stiti having at its 
inception guaiantccd to the powcis that its nativi subjects should 
be governed with humanity, and that no trading monopoly or 
piivilcge should be pcimitttd within its dominions, this Houst 
request His Majesty' s Government to confer with the otliei powers, 
signatones of the Berlin Gcneial Act, by virtue of which ttie Congo 
Free btate exists, in order that measures may be adopted to abate 
tlic evils prevalent in that state 

In accordance with this request the 5th marquess of 
J^ansdowne, then secretary of state for foreign affairs, issued a 
despatch on the 8th of August 1903 to the British representatives 
at the courts of the powers which signed the Berlin Act, drawing 
attention to the alleged cases of ill-treatment of natives and to 
the existence of trade monopolies in the Congo Free btate, and 
in conclusion stating that Ills Majesty’s government would 

* This concession was asserted by traders who had pieviouslv 
dealt direct with the natives, and by traders who hoped so to do, 
to contravene the provision of the Act of Berlin prohibiting any 
commercial monopoly in the Congo basin The state maintained 
however, that the proprietor who exploits an<l sells the produce of 
his land is not engaging m commerce 

* The best-known of these companies are the Abir (Anglo Belgian 
India-rubber and Exploration Co ) and the SoctiU anversoise du 
commerce au Congo In Katanga the companies holding concessions 
and the state are jointly represented by the Comtti special dn Ka 
tanga In i<)o6 four new companies wtre formed in which British, 
American and French capital was largely invested Of these com 
panics the Union mi mire du Haut Katanga had for object the develop 
ment of the mineral wealth of the district named, while the Chemin 
de fer du Bas Congo undertook to build a railw ly from Leopoldville 
to Katanga The American Congo Company was gi anted a rubber 
concession in the Kasai basin The fourth company, the Sociitl 
Internationale forestiire et minidre du Congo, combined mining opera- 
tions with the exploitation of forest produce 
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“ be ^lad to receive any suggestions which the governments of 
the signatory powers might be disposed to make m reference 
to this important question, which might perhaps constitute, 
wholly or in part, the subject of a reference to the tribunal at 
the Hague ” This despatch failed to evoke any response from 
the powers, with the single exception of Turkey, but the public 
agitation against the Congo State regime continued to grow in 
force, being greatly strengthened by the publication in February 
1904 of a report by Mr Roger Casement, then British consul at 
Boma, on a journey which he had made through the middle 
Congo region in 1903 (described as the “ Upper ” Congo in the 
report) The action on the part of the British government 
resulted in considerable correspondence with the Congo govern- 
ment, which denied the charges of systematic ill-treatment of 
the natives and controverted the contention that its policy 
constituted an infringement of the Berlin Act In July 1904, 
however, King I^opold issued a decree appointing a commission 
of inquiry to visit the Congo State, investigate the condition of 
the natives, and if necessary recommend reforms The com- 
mission was composed of M Fdmond Janssens, advocate-general 
of the Belgian Cour de Cassation, who was appointed president , 
Baron Giacomo Nis( o, president ad tntenm of the couit of appeal 
at Boma , and Dr E de Schumacher, a Swiss councillor of state 
and chief of the department of justice in the canton of Lucerne 
Its stay in the Congo State lasted from the 5th of October 1904 
to the 21st of February 1905, and during that time the com- 
Reportof uussioners ascended the Congo as far as Stanleyville 
the Com- 1 hc report of the commission of inquiry was published, 
mi$aioaof minus the minutes of the evidence submitted to the 
Inquiry commissioners, in November 1905 While expressing 
admiration for the signs which had come under its notice of the 
advance of civilization in the Congo State, the commission 
confirmed the reports of the existence of grave abuses m the 
upper Congo, and recommended a senes of measures which would 
in Its opinion suffice to ameliorate the evil It approved the 
concessions system in principle and regarded forcetl labour as 
the only possible means of turning to account the natural riches 
of the country, but recognized that though freedom of trade was 
formally guaranteed there was virtually no trade, properly 
so called, among the natives in the greater portion of the Congo 
State, and particularly emphasized the need for a liberal inter- 
pretation of the land laws, effective application of the law limiting 
the amount of labour exacted from the natives to forty hours 
per month, the suppression of the “ sentry ” system, the with- 
drawal from the conce ssion companies of the right to employ 
compulsory measures, the regulation of military expeditions, 
and the freedom of the courts from administrative tutelage 
Simultaneously with the report of the commission of inquiry 
there was published a decree appointing a commission to study 
the recommendations contained in the report, and to formulate 
detailed proposals 

Naturally the development of the charges against the Congo 
State system of administration was followed with close interest 
Renewed Belgium I ittle or nothing was done, however, 
movement to advance the bill brought foiward in August 1901, 
lormnnex- providing foi the government of the Congo State in 
*Bei"ium event of its becoming a Belgian colony The 

existence of this measure was recalled in a live days’ 
debate which took place m the Belgian parliament in the spring 
of 1906, when the report of the commission of inquiry and the 
question of the position in which Belgium stood in relation to 
the Congo State formed the subject of an animated and important 
discussion In the resolution which was adopted on the 2nd of 
March the chambei, “ imbued with the ideas which presided over 
the foundation of the Congo State ind inspired the Act of Berlin,” 
expressed its confidence in the proposals which the commission 
of reforms was elaborating, and decided “ to proceed without 
delay to the examination of the projected law of the 7th of 
August 1901, on the government of Belgium’s colonial posses- 
sions ” The report of the reforms commission was not made 
public, but as the fruit of its deliberations King Leopold signed 
on the 3rd of June 1906 a number of decrees embodying various 


changes in the administration of the Congo State By the 
advocates of radical reforms these measures were regarded as 
utterly inadequate, and even in Belgium, among those friendly 
to the Congo State system of administration some uneasiness 
was excited by a letter which was published along with the 
decrees, wherein King Leopold intimated that certain conditions 
would attach to the inheritance he had designed for Belgium 
Among the obligations which he enumerated as necessarily and 
justly resting on his legatee was the duty of respecting the 
arrangements by which he had provided for the establishment 
of the Dotnatue de la courontjc and the Domatve prwe de 
letat It was further declared that the territories bequeathed 
would be inalienable 

I he fears excited by this letter that King Leopold desired 
to restrict Belgium’s liberty of action in the Congo State when the 
latter should become a Belgian colony were not diminished by 
the announcement in November 1906 of four new concessions, 
conferring very extensiv’^e rights on railway, mining and rubber 
companies in which foreign capital was largely interested This 
was immediately before the opening in the Belgian chamber of 
a fresh debate m which the history of the Congo question entered 
on a new stage of critu al important e not only from the national 
but the international point of view It had become evident, 
indeed, that things could not continue as they were In reply 
to an influential deputation which v\aited upon him on the 20th 
of November, Sir Fdward Grey, speaking as the representative 
of the British government in his capacity as secretary of state 
for foreign affairs, expressed the desire ” that Belgium should 
feel that her freedom of action is unfettered and unimpaired and 
her choice unembarrassed by anything which we have done or 
are likely to do ” , but he added that if Belgium should fail to 
take action ” it will be impossible for us to continue to recognize 
indefinitely the present state of things without a very close 
examination of our treaty rights and the treaty obligations of 
the Congo State ” 

The debate in the Belgian chamber opened on the 28th of 
November and was not concluded till the 14th of Deceml^er 
It was largely occupied with the consideration of the relations 
between Belgium and the Congo State from the constitutional 
point of view A resolution was finally adopted bv 128 votes 
to I, thirty Socialist members abstaining from voting In 
this resolution the chamber took note of ‘ the replies of the 
government, according to which the declarations contained in 
the letter of the 3rd of June do not constitute conditions but 
‘solemn recommendations,’ while ‘the convention of cession 
will have no other object than to effect the transference and 
define the measures for its accomplishment, and the Belgian 
legislature will regulate the regime of its colonial possessions in 
unrestricted liberty* In conclusion the chamber, “desiring 
without prejudice {san<; prejuger snr le foud) that the question 
of the annex ition of the Congo should be brought before the 
chamber in the shortest possible time, in accordance with the 
intention expressed by the government ’ recorded its desire 
that the central committee charged to examine the draft law 
of the 7th of August 1901 should ‘ hasten its Ubours and 1 iv 
its report at an carlv date (J s K) 

hor the purpose of considering the proposed colonial law the 
central committee was changed into a special commission, 
which from the number of members constituting it 
became known as the Commission of XVII ^^^o?*ae'^tin< 
commission held its first meeting on the 31st of fanuary uons 
1907, and did not complete its labours until the 25th 
of March 1908 Taking as the basis for discussion the diaft lot 
orgatuque of 1901, it elaborated a measure laying down the 
principles applicable to the Congo State when it should become a 
Belgian colony I he draft bill of 1901 had left the autocratic 
power of the sovereign uni hanged , the coloni il bill as passed 
by the commission completely reversed the situation, replacmg 
the absolutism of the king by thorough parliamentarv control 
This result was onlv achieved after a sev ere struggle and after 
an emphatic declaration by Sir E Grey that the British govern- 
ment would regard anN other solution as inadmissible (see tnfra) 
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While the commission was sittmg, further evidence was forth- 
coming that the system complamed of on the Congo remained 
unaltered, and that the ‘ reforms ” of June 1006 were illusory 
Various revolts of the names also occurred, and m some parts 
of the state complete anarchy prevailed Not only in Great 
Britain and America did the agitation against the administration 
of the Congo State gam ground, but m Belgium and France re- 
form associations enlightened public opmion The government 
of Great Britain let it be known that its patience was not in- 
exhaustible, while the senate of the United States declared that 
It would support President Roosevelt 111 his efforts for the 
amelioration of the condition of the inhabitants of the Congo 
The attitude of the powers was at the same time perfectly 
fnendlv towards Belgium In this manner the movement m 
favour of ending the baneful regime of Leopold II was strength- 
ened On the loth of July 1907 the Belgian premier announced 
that negotiations with the Congo State ivould be renewed, and 
on the 28th of November following a treaty was sig led for the 
cession of the Congo State to Belgium This treaty 
ireatyZt Stipulated for the maintenance of the bondation de la 
cession courotine ITiis “ government within a government ” 
was secured m all its privileges, its profits as heretofore 
being appropriated to allowances to membti*s of the royal family 
and the maintenance and development of “works of public 
utility ” m Belgium and the ( ongo, those woiks including schemes 
for the embellishment of the royal palaces and estates m Belgium 
and others for making Ostend “ a bathing city un que in the 
world ” The state was to have the right of redemption on 
terms which, had the rubber and ivory produce alone Ixicn 
ledeemed, would hive cost Belgium alxiut £8,«;oo,ooo 
I'ven those politicians least disposed to cntici'c the a< turns 
of the king protested vigorously against the provisions concerning 
the Fondahon It was recognized that the chamber would not 
vote the treaty of cession unless those provisions were modified 
Negotiations bt tween Leopold II and the Belgian premier 
followed While they were m progress the British government 
again expressed its views, and m very monitory langu.igc They 
were conveyed in a passage m tht king’s speech at the opening 
of parliament on the 2c;th of January, and m a stitement bv 
Sir Edward Grev m the House of Commons on the 26th of 
February Sir Edward (irey affirmed that the Congo State had 
“ morally forfeited every nght to intcmational recognition,” and 
quoted with approval I ord Cromer’s statement that the Congo 
s> stern was the worst he had ever seen Ihe foreign secretary 
declared, in reference to the negotiations for the transfer of the 
Congo to Belgium, that any semi-transfer which left the control- 
ling power in the hands of “ the present authorities ” would not 
be considered by Cireat Bntain as a guarantee of treaty rights 
On the same day that Sir Edward Cirey spoke a parliamentary 
paper was issued ( 4frtca No /, 1908) containing consular reports 
on the state of affvirs in the Congo The most significant of 
these reports was from Mr W G Thesiger, consul at Boma, who 
m a memorandum on the application of the labour tax, after 
detailing vanous abuses, added, “ The system which gave rise 
to these abuses still continues unchanged, and so long as it is 
unaltered the condition of the natives must remain one of veiled 
slavery ” Fight days later (on the 5th of March) an additional 
act was signed in Brussels annulling the clauses m the treaty 
of cession concerning the Fondahon, which was to lease to exist 
on the day Belgium assumed the sovereignty of the Congo and 
Its property to be absorbed in the state domains I^opold II , 
however, was able to obtain generous compensation for the 
surrender of the Fondahon Certain fragments of the domain, 
including an estate of i‘;5 sq m m Africa, a villa at Ostend, 
and some land at I^aeken, were kept by the king, who further 
retained a life interest m property on the Riviera and elsewhere 
Belgium undertook at her own charges and at an estimated cost 
of £2,000,000 to complete “ the works of embellishment ” Ijegun 
in Belgium with funds denv ed from the Fondahon and to create 
a debt of £2,000,000 chargeable on the funds *of the colony, 
which sum was to be paid to the king m fifteen annual instalments 
— the money, however, to be expended on objects “ connected 


with and beneficial to the Congo ” The annuities to members 
of the royal family were to be contmued, and other subsidies 
were promised But the most important provision was the 
agreement of Belgium to respect the concessions granted m the 
lands of the Fondahon m November 1906 to the American Congo 
Company and the Cotnpagnte foreshere et mintere, companies m 
which the Congo State had large holdmgs 

Both the treaty of cession and the additional act were sub- 
mitted to the Commission of XVII That body expressed its 
approval of both measures Its report on the treaty and the 
proposed colonial law were presented to the chamber on the 3rd 
of April Neither the treaty, the additional act, nor the colonial 
law expressly modified the land, commercial and concessionary 
regime established in the Congo, but article II of the colonial 
law provided that laws should be passed as soon as possible to 
settle the natives’ rights to real property and the liberty of the 
mdividual, while the Belgian government announced its deter- 
mination to fulfil scrupulously all the obligations imposed on the 
Congo by international conventions Public opmion m Belgium 
was disturbed and anxious at the prospect of assuming responsi- 
bility for a vast, disUnt, and badly administered country, likely 
for years to be a severe finan' lal dram upon the resources of the 
state But, though those who opposed annexation formed a 
numerous body, all political parties were agreed that m case of 
annexation the excesses which had stained the record of the Free 
State should cease 

On the 15th of April 1908 the chamber began a general debate 
on the Congo question The debate made it clear that while the 
Belgian people did not desire colonial possessions, 
annexation was the only means of escape from a situa- 
tion the (viuutry found intolerable Ihe debate closed Act 
on the 20th of August, when the treaty of annexation, 
the additional act and the colonial 1 w w( re all voted by sub- 
stantial majorities /Amendments had bi en made in the i olonial 
law giving parliament fuller control over Congo affairs and 
seeurmg greater mdependenee for the judicature On the gth 
of September following the three measures were also voted bv 
the senate flius at length ended the hesitation of the legislature , 
fourteen years after the first annexation bill had been submitted 
to It On the 14th of November the state ceased to exist, the 
rights of sovereignty being assumed by Belgium the next day 
without ceremony of any kind ^ Administrative control m 
Brussels was transferred to the newly created ministry of the 
colonies 

II The Bflc ian Conc o 

The colony of which Belgium became possessed m the manner 
narrated m the historical sketih has an area estimated at 
900,000 sq m It IS bounded W by the AtUntic, N by T'rench 
Congo, N £ by the Anglo-Fgyptian Sudan, E by the Uganda 
Protectorate, British and German k asl Africa, S E by northern 
Rhodesia (British), S W by Angola (Portuguese) The coast 
line IS only 25 m long It extends north from the estuary of the 
Congo, the northern bank of the estuary belonging to Belgium, 
the southern to Portugal The greater part of Belgian Congo 
lies between the parallels of 4° N and 10“ S and 18° and 
30” E 

Physical Features —Except for its short coast-line, and for 
a comparatively small area on its eastern frontier, the colony 
lies wholly within the geographical basin of the Congo It may 
roughly divided into four zones — (i) the small coast zone 
west of the Crystal Mountains, through which the Congo breaks 
in a succession of rapids to the Atlantic , (2) the great centril 
zone, described below , (3) the smaller zone east of the Mitumba 
range(includmg the upper courses of some of the Congo tributaries 
which have forced their way through the mountains), and west 
of I^ke Mweru and the upper ionise of the Luapula, and (4) 
an area which belongs geographically to the Nile valley The 
Crystal Mountains form the western edge of the great Central 
Afncan plateau and run, roughly, parallel to the coast The 

* The first power to recognize the transfer of the state to Belginm 
■was Germany, which did so in January 1909 
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Mitumba range extends from the south-eastern frontier of the 
colony, in a north-easterly direction towards Lake Tanganyika, 
and northwards along the western shore of that lake, past lakes 
Kivu and Albert Edward to Albert Nyanza, forming the western 
edge of the western or Albertina rift-valley. This long mountain 
chain has numerous local names. It varies in altitude from 
5000 to 10,000 ft. T’he eastern cscar}:)ment is precipitous, but 
on its western face it slopes more gently into the Congo basin. 
North of the Lukuga river the main chain throws out into the 
central zone, in a north-westerly direction, a secondary range 
known as the Bambara Mountains, which forms one of the 
boundaries of the Manyema country. The interior or lake zone 
is a high plateau with an average elevation of 3000 ft. above 
sea-level. 

The central zone dips with a we.sterl)' inclination from the 
Mitumba Mountains towards the western edge of the plateau. 
It is described as “a ccv.inln' of alluvial plains, without any 
marked mountain fiatur. ;, aciv well watered, covered with 
forests and wooded .savannalv. ’ (A. J. Wauters). The forests 
occupy the river valleys and a.re den.sest in the east and north-east 


of the state. In these prime\'al forests the vegetation is exces- 
sively rank ; passage has to be forced through thick underwood 
and creeping plants, between giant trees, whose foliage shuts out 
the sun’s rays ; and the land teems with animal and insect life 
of every form and colour. Describing the forests of the Manyema 
country, west of Lake Tanganyika, David Livingstone WTOte : 
“ Into these [primeval forost.s] the sun, though vertical, cannot 
penetrate, excepting by sending down at mid-day thin pencils 
of rays into the gloom. The rain water stands for months in 
stagnant pools made by the feet of elephants. The climbing 
plants, from the size of a whipcord to that of a man-of-war ’.s 
hawser, are so numerous, that the ancient path is the only 
passage. When one of the giant trees falls across the road, it 
forms a wall broiust high to be climbed over, and the mass of 
tangled ropes brought down makes cutting a path round it a 
work of time which travellers never undertake.” This descrip- 
tion is equally applicable to the forest region extending eastward 
from the mouth of the Aruwimi almost to Albert Nyanza. This 
forest covers un area of some 25,000 sq. rn., and into a great part 
of it the sunshine never enters. It is known variously as the 
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Pygmy Forest (from the laces inhabiting it), the Aruwimi or 
Itun Forest (from the rivers traversing it), the Stanley Forest 
(from its discoverer), or the Great Congo Forest It is the largest 
fragment within the colony of the immense forest which at one 
time seems to have covered the whole equatorial region By 
the banks of the rivers occur the “ gallery ” formations , t e 
m what appears an impenetrable forest are found avenues of 
trees “ like the colonnades of an Egyptian temple,” veiled in 
leafy shade, and opening ” into aisles and corridors musical with 
many a murmuring fount ” (Sch\icinfurth) 

I he Congo and its tributary streams are separately noticed 
I hey form, both from the point of view of the physical geography 
and the commercial development of the colony, its most im- 
portant feature , but next in importance are the forests 1 he 
wooded savannas are mostly situated on the higher lands of the 
central 7one, where the land dips down from the Mitumba 
Mountains to the Congo 

The part of the colony within the Nile basin is geographically 
of great interest It includes some of the volcanic peaks which, 
north of Lake Kivu, stretch across the rift-v alley and attain 
heights of 13,000 and 14,000 ft , Albert Edward Njan/a and 
part of the Semliki river , part of Kuwen^on {q v ), the so-called 
“ Mountains of the Moon,” with snow-clad heights exceeding 
16,500 ft The colony also includes the western shores of lakes 
Tanganyika and Kivu (^v) 

Geology — TIk jioition of the great basm of the ( ongo included m 
the colony is m only occupied, so far as it lias been explored, by 
sandstones These are sipaiable into a lower group (Kundelungu) 
of red ftlspalhic grits and into an upper gioup (Lubilasch) of white 
friable sandstones Both are considtrcd to upnscnt the Karroo 
formation of South Africa The basin m which these sandstones 
were laid down is limited on the east by ancient gneisses and schists 
overlain by the highly inclined red felspathic guts The ancient 
rocks of Katanga form the southtrn boumlary Ihe northern 
junpherv lies in Trench Congo the wistcin boundary is foimtd by 
a zom of Archean and mctamoiphic rocks and a region composttl 
of several rock groups considered to lange between the Silurian 
and Carboniferous periods but it is only in the limestones of one 
group that fossils, indicating a Devonian age, have been founel 
Rocks of Cretaceous and Tertiary ages are confined to the maritime 
zone 

Flora - 1 he most \ alu ibk of the forest floi a are the lianas, notably 
Landolpkia flonda, which yield the india-rubber of commerce 
There are also timber trees such as mahogany, ebony, teak, lignum 
vitae, African cedars and planes, while oil, borassus and bamboo 
pilms arc abundant Other trees aie the redwood and camwooil 
Gum- and resin yielding trees and plants (such as the acaeia) are 
numerous Euphorbias attain great sue and orcliillas are character 
istic of th( foicst welds Ihere an innumerable kinds of moss 
and lichens and ferns with leaves iz ft m length Of the cretptrs, 
a crmison-berntd vanetv is known as the pcppei climber Orchids 
and aloes are common In the savannas are gigantic baobab trees 
In the densest forests the trois, struggling through the tangle of 
underwood to the light, arc often 150 ft and sometimes 200 ft m 
height The undergrowth itself uses fully 15 ft above the ground 
In many districts the coffee and cotton plants arc indigenous and 
luxuriant Of fruit trees the banena and plantain are plentiful and 
of unusual sizi Peculiar to the mantime zone are mangoes and the 
coco nut palm l^apyrus is found by the nv t r banks 

Fauna -The forests are the home of sevtril kinds of monkeys, 
including the chimpanzee in the Aiuwinii region the lion, leopard, 
wild hog, wolf, hyena, jackal the python ind othei sn ikes, ancl 
particulaily of the elephant Among animals peculiar to the forest 
regions are a tiger cat alxiut the size of a leopard, the hoacy bidger 
or black Itun ratcl and the elephant shrew The zebra, giiaffe and the 
rare okapi are found in the north eastern borderlands In the more 
open districts are troops of antelopes, including i variety armeil with 
tusks, and red buffaloes Hippopotami and crocodiks abound in 
the rivers, which arc well stocked with many kinds of fish including 
varieties resembling perch and bream and otttrs make thur home 
m the river banks The manati is confined to the lower Congo 
Bird and insect life is abundant Among the birds, parrots tespeci 
illy the grey variety) are common, as are stoiks and ibises Herons, 
hawks, terns Egyptian geese, fishing eagles (Gypohierax), tlic 
weaver and the whydah bird ire found in the lower and middle 
Congo Whenever the crocodile is out of the water the spur winged 
plover IS its invariable companion The innumerable butterflies 
and dragon flies have gorgeous colourings White and red ants are 
very prevalent, as are mosquitos, centipedes, spiders and beetles 

Climate — Situated m the equatorial zone, Belgi|in Congo shows, 
over the greater part of its area, only a slight v anation of temperature 
all the year round The mean annual tempt rature is alvout 00° F 
From July to August the heat increases slightly, with a more rapid 


rise to November During December the thermometer remains 
stationary, and in January begins to rise again, reaching its maxi 
mum in February March is also a month of great heat , in April 
and May the temperature falls, with a more lapid decline m June, 
the minimum being reached again in July The mean temperature 
IS lowered on the seaboard by the coast stream from the south, and 
the thermometer falls sometimes to little over 50° F Again in the 
plateau regions m the south the night tcmpeiature is sometimes 
down to freezing point There is a marked distinctuin between the 
wet and dry seasons in the western districts on the lower Congo, 
where lams fall regularly from October to May , the dry season be ing 
from June to September But ncaicr the centre of the continent the 
seasons are less clearly marked by the amount of precipitation, rain 
falling more or less legularly at all limes of the year The seasons 
of greatest heat and of the heavy rams are thus coincident on tht 
lower river, where fever is much more prevalent than on the higher 
plateau lands nearer the centre of the continent The amount of the 
rainfall shows great variations m different years, the records at 
Banana showing a total fall of 16 in m 1890-1891 and of y8 m in 1893 - 
1804 Even in the rainy season on the lower river the rain does not 
fall continuously for a long period, the storms rarely lasting more 
than a ftw hours, but frequently attaining git it violence Hit 
greatest fall registered as occurring dining a single tornado was 6 m 
at Bololx) In July glass fires are of common occurrence, and 
fiequtntly sweep over a gi cat expanse of country M A l^ncaster, 
the Belgian me ttoiologist, formulated, as the result of a study of all 
the av'ailable data, the following rule —That the rainfall increases 
in the Congo basm (i) 111 proportion as one nears the tquatoi from 
the south, (2) as one passes from the coast to the mteiior On the 
lower Congo the prevailing winds arc from the west and the south 
west, but this prevalence becomes less and less marked towards the 
interior, until on the iippei river they come from Ihe south-east 
The wind, howi ver, lauly attains any exceptional velocity Storms 
of txtreme viohnce, accompanied by torrential run, and in rare 
instancis by hailstones, aic of not uncommon occurrcnct On tin 
coast and along the course of the lower river fogs au very rare, but 
m the intenoi early morning fogs arc far from uncommon Euro 
ptans are siibjict to the usual tiopical diseases, and the country is 
not suited for European colonization This is due more to the 
humidity th m to the heat of the climate 
Inhabitants — The population is variously estimated at from 
14,000,000 to 30,000,000 The vast bulk of the inhabitants of 
the Congo basm belong to the Bantu-Negro stock, but thert ate 
found, m the great forests, sparsely distributed bands of the 
Pygmy people, who probably represent the aboriginal inhabitants 
of Central Africa (see Akka , Bambute , Batwa , Wochua) 
In the north-east of the colony, in the upper basin of the Welle 
and the Mbomu, the Niam-Niam {qv) or A/andeh, a Negroid 
race of warriors and hunters with a social, political and military 
organization superior to that of the Bantu tribes of the (ongo 
basin, have intruded from the north They were forcing their 
way southwards when the Belgians appeared in the upper Congo 
about 1895 and arrested their further progress Neighbours 
to the A/andeh are the Mangbettu and Ababwa, who are found 
chiefly in the country between the ^Velle and the Aruwimi 
The Mangbettu, who formerly established a hegemony over the 
indigenous population, Mundu, Abisanga, Mambarc, &c , h ive 
practically disappeared as a tribe, though their language and 
customs still survive The characteristics of the inhabitants 
of this region are well summed by Casati, who states that the 
Mege are considered the most skilful in elephant-hunting, the 
Azandeh in iron -work, the Mangbettu in wood-carving, the 
Abarambo in ivory-carving, and the Momfu in agriculture 
Arab culture and traces of Arab blood are found m the districts 
where the slivc traders from the east coast had established 
stations Ihis Arab influence extends, in varying degrees of 
intensity, over the whole eastern province, that is the itgion 
bounded east by Tanganyika, west by the Lualaba, and north 
by Stanley Falls and the Mangbettu country It is mainlv 
evident in the adoption of Arab clothing and the building of 
houses m Arab fashion In the valley of the Sankuru the 
population has been slightly modified by Chinese influences 
About 1894 a party of coolits from Macao who had been working 
on the railway m the cataracts region endeavoured to return 
home overland They got as far as the Sankuru district where 
the survivors settled and married native women 
Of the Bantu tribes several mam groups mav be distinguished 
The lower Congo and coast regions are occupied by the Ba- Kongo 
(otherwise Ba-hiot), a division including the Mushi-Kongo, 
found chiefly in the Congo division of Angola, and the Basundi, 
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who live on both banks of the river in the cataracts districts, 
the Kabinda and the Mayumbe— the two last named dwelling 
in the coast districts and foot-hills immediately north of the 
mouth of the Congo A custom prevails among the coast tribes 
of placing their marriageable maidens on view in little bowers 
specially built for the purpose — the skin of the girls being stained 
red The Ba-Kongo, as a whole, appear to be a degenerate race, 
the primitive type having lieen degraded by several centuries 
of contact with the worst forms of Furopean civilization (see 
further Angoi k Inhabitants) Extending from the Kwango 
affluent of the Kasai to Lake Tanganyika are the I uba-Lunda 
groups Of these the most widespread tribe is the Ba-I uba (qv) 
The next m importance, the Ba-Lunda, are mostly confined to 
the western half of this vast region They have given their 
name to the I unda district of Angola From the i6th centurv 
(and possibly earlier) down to the close of the 19th century the 
Lunda peoples formed a more or less homogeneous state, the 
successive sovereigns being known as the Muata Yanvo The 
Katanga, one of the Luba tribes, also founded a kingdom of 
some extent and power Ihey occupy and have given their 
name to the south-east part of the colony In southern Katanga 
a tribe called Bassanga arc cave-dwellers, as are also the Balomoto, 
who live in the Kundclungu hills wtst of lake Mweru PossibK 
connected with the Luba-I unda group are the cannibal Manycma 
(<7 V ), whose home is the district between Tanganyika and the 
I ualaba at Nyangwe 

Li\ ing north of the Luba-I unda tribes, and occupying the 
country enclosed bj the great bend of the Congo and bounded 
west by the Kasai, are a large number of tribe s, the chief groups 
being the Bakuba, Basongo Mino, Balolo, Bakete, Bimbala, 
Bajaka, Bahuana, cS<.c Of these the Basongo Mino are spread 
over the country between the Kasai and I omtmi Between the 
last-named river and the I ualaba dwell the savage and cannibal 
Batetela and Bakussu Tarthcr north and largely occupying 
the valley of the Ruki are the Mongo, a large forest tribe Along 
the middle C ongo from Stanley Bool to Stanley Falls the more 
important tribes are the Bateke, in the Stanley Pool district, but 
chief!) on the north side of the river in French territory , the 
Bayanzi (Babangi), between the mouths of the Kasai and the 
Ubangi , the Bangala one of the most gifti d of the ( ongo tribes, 
whence are recruited many of the soldiery , the Bapoto and the 
Basoko These Bangala are not to be confused with the Bangala 
of the Kwango, also cannibals, who in marauding bands under 
leaders styled Jaga were devastating the country m the days of 
the early Portuguese settlements in the (ongo regions Ihe 
Banza and Mogwandi are large tribes living in the region between 
the Congo and the Ubangi 

1 hese Bantu races mav be further div ided into plain, forest and 
riverine tribes Mhth the exception of a few riverine tribes, 
such as the Wagcnia who are fishers only, all are agriculturists 
and the majority keen traders, going long distances to buy and 
sell goods, but there are m vrked differences among them corre- 
sponding to their environment The riverine tribes build excel- 
lent canoes and large “ fighting” boats, and arc almost uniformly'^ 
expert boatmen and fishermen and live much on the water, 
so much so that Hermann von Wissmann and other travellers 
were struck by the insignificant leg development of several of 
these tribes In general the physical development of these 
people IS scarcely so great as that of the aver,^e northern 
European, but the majoiity are well formed The most savage 
and truculent of the tribes are those who live in the forest 
regions , the most advanced in culture, the dwellers in the plains 
Nearly all the tribes hav e tattoo markings on the face and body , 
to this rule the Ba-Kongo tribes arc an exception Save where 
the tribes have come under Arab or F uropean influence, the cloth- 
ing IS extremely scanty, but absolute nuditv is not known The 
villages of the tribes of the lower Congo are usually surrounded 
by a palisade , the houses or huts are rettangular and about 
7 ft high, fetishes are usually found over the entry The Bateke 
build their houses in circular groups opening on a soit of court- 
yard , the houses in Bangala villages are built in parallel rows 
about 200 ft apart , plantations of manioc usually surround the 
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villages Two varieties of culture exist among the tril)es in- 
habiting the state that extending over the western and central 
area, and that of the Welle district and eastern fringe In the 
former the Ixiw with vegetable string is the chief weapon, and 
clothing IS woven from palm fibre, in the east spears are found, 
and in the Welle district swords and throwmg-knives also , 
clothing made from skins also makes its appearance, and more 
attention is paid to the shades of departed ancestors 

Some tribes, notably the Ba-Luba, possess considerable skill in 
working in wood, ivorv and metals (chieflv iron and copper) 
Ihe knives, spears and shields of native workmanship frequentlv 
show lioth ingenuity and skill, alike in design and execution 
Musical instruments of crude design are common Over a great 
part of the country the nativ es manufacture cloth from vegetable 
fibre They employ' four different colours, yellow, the natural 
colour, black, red and brown, which are obtained by dyeing, and 
these colours they combine into effective designs In some 
tribes a rude form of printing designs on cloth is practised, and 
on the ‘^ankuru and lukenve a special kind of cloth, with a 
heavy pile resembling velvet, is made by Bakuba and other 
tribes In several districts the action of the state officials and 
the concession companies in enforcing the collection of large 
quantities of rubber caused the trilxs to abandon their formei 
habits and industries, on the other hand, cannibalism, formerlv 
widely prevalent and practised by tribes with a comparativelv 
high culture (eg the Bangala), has been largely stamped out 
by the rigorous measures adopted by the state The holding 
of slaves and slave-raiding by one tribe upon another, is abo 
prohibited 

In general, each tribe is autonomous, but, as already st<ited 
considerable kingdoms have been created bv the I uba-Lunda 
groups, as also bv the Ba-Kongo, the founders of the “Kingdom 
of Congo (see Axcoia) The Balunda ‘empire ” of Muata 
Yanvo fell to pieces on the dcith of the chief Muteba, killed ir a 
war with the Kioke, a Bantu tribe of the upper Kasai, in 1892 
At one time this ‘ empire extended from the Kwango to the 
I ualaba * Ihe Katanga kingdom, then ruled bv an I nyamwezi 
adventurer named Msiri, was overthrown by the Congo State in 
1891 I he kingdom of the Cazembe (</ ), vv hu h was to the south 
and east of K itanga, has also vanished \mong the Bangala, 
each village has its chief 

Each tribe speaks a different languige or dialect of Bantu 
the chief groups being described in the article Bami I vnglagis 
Swahili, a Bantu tongue with an admixture of Arabic, &t , is 
unelcrstood bv many tribes besides those which have lieen undei 
the direct infiucnce of the Zanzibar \rabs, and it is the most 
general means of communication Ihe religion of the Congo 
tribes IS difficult to define Belief in a Supreme Being is vague 
but universal, but as this Being is good, 01 at least neutral, he is 
disregarded, and the native applies himself to the propitiation 
and coercion, bv magic d means of the countless malignant 
spirits with which he imagines himself to be surrounded, and 
which are constantly on the w ttch to catch him tripping 
Elaborate funeral rites, often accomparicd bv human sairifice, 
play a most impo’-tant part m nativ e life 1 he idea is that the 
dead man shall enter the spirit world in a manner befitting his 
earthly rank, or h„ would be despised by the other spirits, and 
also tint if proper respect were not shown to his remains, he 
might bung supernatural punishment on his relations Ihe 
point to lie recognized is the extremely close connexion in the 
mind of the native between life in this vvoild and the next, and 
between the mundane and the supernaturil 

The European population, before 1880, consisted of a few 
traders, Dutch, English, Trench and Portuguese, having factories 
in the (ongo estuary By the end of 1886 the Eurepeans 
numbered 254, of whom 46 were Belgians In Januarv iqcS 
the white population had ris^n to 2943, 1713 being Belgians 

‘ T ater on a chut named Kalambo cir\id out a new “ empire 
m the central par^ ol the Kasai basin, his authority extendmg west- 
ward from the upper Sankuru into the I unda distnct of Angola 
He wa>? m iqoo and for several years pieviousK mdependi nt of the 
Belgians and Portuguese, and had closed the countr\ to Europeans 
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Swedes (200) and Italians (197) came next in numbers The 
British numbered 145 

Tomis — There are no Kige towns in the European sense, but a 
number of government stations have been established At none 
of these stations is the total population ov er 5000 Boma {qv) is 
the headquarters of the local administration and the residence of 
a Bntish consul It is situated on the nght bank of the lower Congo, 
about 60 m from its mouth, is one of the principal ports of call for 
steamers, and the centre of a considerable trade Banina, close to 
the mouth of the Congo and B inana Point, possesses one of the best 
natural harbours on the west coast of Afnea, anti is capable of 
sheltering vessels of the largest tonnage There are a number of 
European factories, some of them dating from the i6th century, 
and the place is the centie of a consult rahle commerce Maladi is 
situated on the left bank of the Congo, at the highest point of the 
lowei river which can be reached by sea gomg vessels It is the 
point of dep irture of the Congo railway The railway company has 
constructed jetties at which steamers can discharge their cargo 
Lultungu, situated on the banks of the river of that name, a southern 
tributary of the Congo, about half way between Matadi and Stanley 
Pool, was formerly the capital of the Falls district, and the chief 
recruiting station for porleis on the lower Congo Tumba, the 
present capital of the district, is a station on the Congo railway, the 
half way house between Matadi and Stanley Pool It is about 1 17 m 
from Matadi and 143 from Dolo, the terminus of the tailway on 
Stanley Pool Dolo is situated a short distance from the pool, and 
has two channels by which vessels can enter and leave the port 
Quays and a slip for launching vessels have been constructed 
I eopoldvillt IS the capital of the Stanley I’ool district It is situated 
about 7 m from Dolo on the flanks of Mount I eopold Other places 
of importance are Luluaburg, on the I ulua rivi r Lusambo, the 
capital of the Lualaba Kisu didnct, on the Sankuru river Cotiuil 
hatvillc, the capital of the equatorial distnct, at the mouth of the 
Ruki, Stanleyville the pnncipal station of Stanley Falls district, 
New Antwtrp, a thriving little town, the capital of the Bangala 
district, situated on tlu nght bank of the Congo close to iq° E , 
Banzyville, the capitil of the Ubangi district, on the river of that 
name and Basoko, at the junction of the Aruviami and the Congo 
J ibir IS the capital of the Welle district, and m the Lado Enclave 
^ V ) on the upper Nik the principal iilaces are Rejaf, Lado and 
Dufilc Nyangwe, on the Lualaba, a little south of 4° S was a large 
native town which, about the middle of thi loth century, came under 
the dominion of the Zanzibar Arabs It was visited by David 
Livingstone m 1871 and from it in 1876 II M Stanley l^gan his 
descent of the Congo In i8<j2 the town was taken from the \rabs 
by the Congo State troojis and destroyed It has since regained 
con iderable import inee as i trading centre 

Commtmtraiions — There is v regular mail service between Ant 
werp and the ports of the lower Congo, which an also strv'eil by 
steamers from Liveipool, Hambuig, Roltcrelam and T isbon The 
Congo and its affluents iflord over 6000 m of navigable waters 
(sec Congo) \ public transport service on the rivers is maintained 
by the state Fiom its mouth to Matadi (85 m ) the Congo is nivi 
gable by oceangoing vissels From Mitadi a iiilwav, completed 
m i8y8 at a cost of ^2,720,000, vnd 260 m long, goes past the cataract 
region and ends at Stmley J’ocil, wlunee the Congo i-> navigable to 
Stanley Falls, a distance of 980 m from Stinky Falls a railway 
runs towards the Nile \n agreement with Great Britain, concluded 
m May 1906, provided fo'* the continuation of this line from the 
( ongo State frontier through the Lado Lnclavc to the navigible 
channel of the Nile near the station of I^do, a steamboat and railway 
service across Afiiei from the ( on„o mouth to the Red Sea being 
thus arringed Anotlier railway (79 m long), eomjiletcd m 1006, 
follows the left bank of the- Congo from Stanley Falls, past the rapids 
to Pdnthierville, whence there is a navigable waterway of 300 m to 
Nyangwe From Nyangwe a railway goes towards Lake Tanganyika 
Abov e Nyangwe, on the mam stre im, anothe r railw ly is built around 
the next senes of cataracts, thus opening to th'^ough communication 
the upper Lualaba The total length of steam communication by 
this route, from Katanga to the mouth of the Congo, is about 2150 m 
— 1 <548 by water and 596 by rail The Katanga region is also served 
by lines foimmg a continuation of the Northern Rhod< sia railway 
system Besides these mam lines a railway (about 90 m long), 
having its river terminus at Boma, servis the Mayumbe distnct 
The prmcipal stations are connected by telegraph lines, and, by way 
of Libreville in French Congo, cable communication with Europe 
was established in 1905 The colony is included m the Postal 
Union 

Agriculture — Until the advent of Europeans the natives, except 
m the immediate neighbourhood of some of the Arab settlements, 
did little more than cultivate small patches of land close to their 
villages They grew bananas, manioc, the sweet potato, the sugar- 
cane, maize, sorghum, nee, millet, cleusmt and other fruits and 
vegetables, as well as tobacco, but the constant state of fear m which 
they lived, cither of their neighbours or of the Arabs, offered small 
inducement to industry Nor can it be said that under their white 
masters the natives have become great agncultunst'?, though planta 
tions have been established both by the state and private com- 
panies, and coffee cocoa, tobacco, nee and maize are grown for 


export Of domestic animals, sheep and goats are common Oxen 
have been introduced fiom Europe Horses, asses and mules are 
comjiarativcly rare 

Minerals —Gold mines are worked at Kilo in the upper basin of 
the Itun river, and some 30 m W of the Mboga distnct, Albert 
Nyanza, where gold has also been found (in Bntish terntory) The 
B;uwe gold mine is m the Katanga district m the viuth of the coloiw 
It lies west of the Lualaba on the Mitumba rang , in about 11° S , 
25“ 45' E Iron IS widely distributed, and worked in a primitive 
fashion It has been found in the Manyanga country, the Manycma 
country on the upper Congo, in the Urua country, in the basins of the 
Kasai and the I ualaba, and m Katanga Ironstom hilLs, estimated 
to contain millions of tons of ironstone of supciior quality, have 
been reported m the south eastern region The wi ilth of Katanga 
m copper is great, the richest dejiosits being in the sonthi rn districts, 
adjacent to the Northern Rhodesia border In this region, watered 
by tlie Lualaba, Lufira and other head streams of the Congo, 
immense copper ort dcjiosits are found m hills and spurs of rising 
ground extending over 150 m east to west Im is found on 
the western edge of the Katanga copper belt and extends north 
along the banks of the I ualaba Copper is also reported in other 
distriets, sueh as Mpala and fjvira on Lake Tanganyika Lead ore, 
tin (Ubangi basin), sulphur and mercury have been discovert d 

Industries and Trade — The principal industry is the collection 
of caoutchouc (see Rubber) from the rubber vines, which exist in 
scemmgly inexhaustible quantities The value of the rubbtr ex 
ported, which m 188O was only £6000, had risen m 1900 to £1,158,000 
In 1907 the value wa £1,758,000 When the state was founded 
ekphant and hippopotamus ivory formed for some years the most im 
portant article of export When Europeans fust entered the Congo 
basin the natives were found to have large stores of " dead ivory ’ m 
their possession Palm oil, palm nuts, white copal, coffee, cocoa, ncc, 
earth nuts and timber are next m importance among the exports 
The trade of the state was of slow growth until after the completion, 
m 1898, of the railway between the lower and middle Congo, which 
greatly reduced the cost of the transport of goods In 1887 the 
value of goods exported of native ongiu was £79,000 In 1898 it had 
risen to £886,000 In the following year (with the railway open) the 
nitive produce txpoiled was valued at £1,442,000 In 1905 the 
total was £2,120,000 More than 75 % of the native produce, known 
as ‘ specif exports, ' go to Belgium The neighbouring Portuguese 
jiossessions are the next best customers of the colony Holland 
and Gnat Britain take most of the remainder of the trade The 
pnncipil imports are textiles and clothing, foods and drinks, 
machinery and metals, steamers and arms ancl ammunition Two 
thirds of the impoi ts are from Belgium the remainder came from 
Germany, Great Britain (chiefly cottons), trance and Holland 
It should be noted that the imjioit ition of alcohol, foi the use of the 
natives is prohibited Expoits greatly exceed the imports m value 
t)ut of a total traele to the value of £3,1100,000 m 1905 only £800,000 
repnsented imports Tins is due m large me isure to the system of 
foieed lalxiur mstituted by th( state 

Shipping —As with the trade the largest share of the slapping is 
Belgian, but it is undei 50 % of the vvbo’e tonnage The ports ot 
entry aie B inana, Boma and Matadi In 1904 there entered and 
cleared these jiorts 20'; se i going vessels of 421,072 tons Of the 
tonnage entered 193,202 was Belgian, 85,934 British, 74,536 I reneh, 
ind 67,400 German In addition about 500 smaller vessels engaged 
m the coasting trade enter and clear from Boma ami Banana every 
year 

Constitulion — The Free State, under King I eopold of Belgium, 
was organized as an absolute monarchy ( ivil and criminal codes 
were promulgated by decrees, and m both cases the laws of 
Belgium were adopted as the basis of legislation, and “ modihed 
to suit the special requirements” of the state, eg forced 
labour (preslatiom) was kgalized (law of the i8th of November 
1903)^ This forced labour was to be remunerated and was 
regarded as in the nature of a tax Besides the prestattons, a 
system of corvees, for public works, was enforced The sovereign 
was assisted m the task of government by a secretary of state 
and other high officials, with headquarters at Brussels The 
state was represented in Africa by a governor-general, placed 
at the head both of the civil and military authorities Under 
Belgian rule a colonial ministei replaced the former sccretaiy 
of state The minister has the advice of a colonial council, 
while the power of legislating for the colony is vested in 
parliament 

For administrative purposes the colony is divided into thirteen 
districts and one province, each being governed by a commissary 
The distncts are Banana, Boma, Matadi, Falls, Stanley Pool, 
Kwango Oriental, Ubangi, Lualaba-Kasai, Lake Leopold II , 
Equator, Aruwimi, Bangala and Welle Ihe region between 

* Forced labour had however, been authorized m 1891 and exacted 
m practice smee the foundation of the state 
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the Lomami nver and the great lakes, and south of the Aruwimi 
and Welle districts forms the Province Onentale It is divided 
into zones, of which the chief are Stanley Falls, Ponthierville, 
and that administered by the Katanga committee The districts 
are also subdivided into zones In 1898 the temtory in the 
valley of the upper Nile leased from Great Britain was placed for 
administrative purposes under the same regime as the districts 

Judiaal Machinery — Courts of first instance have been in- 
stituted in the various districts, and there is a court of appeal 
at Boma which revises the decisions of the inferior tribunals 
There is a further appeal in all cases where the sum in dispute 
exceeds a thousand pounds, to a superior council at Brussels, 
composed of a number of jurisconsults who sit as a cour de 
cassation 

Religion and Instruction — The religion of the native population 
IS that commonly called fetishism (see supra, Inhabitants) The 
state makes no provision for their religious teaching, but by 
the Berlin Act missionaries of all denominations are secured 
perfect freedom of action The state has established agricultural 
and technical colonies for lads up to the age of fourteen Ihese 
colonies make provision for the training of Ixiys recruited from 
those rescued from slavery, from orphans, and from children 
abandoned or neglected by their parents Practical instruction 
is given in various subjects, but the main object is to provide 
recruits for the armed force of the state, and only such lads as 
are unfitted to he soldiers are drafted into other occupations 
Missionaries have displayed great activity on the Congo In 
1907 there were about 500 missionaries in the colony, divided 
m about equal proportion between Protestants and Roman 
Catholics Ihey maintain over 100 stations The missionaries 
do not confine themselves to religious instruction, but have 
schools for ordinary and technical training There are two 
Roman Catholic bishops 

Finance — Revenue is derived from customs, direct taxes 
(on Europeans), transport charges, Ac , and from the exploita- 
tion of the domain lands (I he prohibition of the import of 
alcohol deprives the state of a ready source of re^^cnue ) Nearlv 
all the funds required in the work of founding the hree State 
were provided by Leopold II out of his privy purse, and for 
some time after the recognition of the state this system was 
continued In the first ten years of his work on the Congo 
King Leopold is reported to nave spent £1,200,000 from his 
private fortune The first fi% e years of the existence of the st ite 
were greatly hampered by the provision of the Berlin Act 
prohibiting the imposition of any duties on goods imported into 
the Congo region, but at the Brussels conference, 1890, a declara- 
tion was signed by the powers signitory to the Berhn Act, 
authorizing the imposition of import duties not exceeding 10 
ad valorem, except in the case of spirits, which were to be subject 
to a higher duty By agretment with France and Portugal, a 
common tariff (6 % on most gootls imported, 10 % on the export 
of ivory and india-rubber, % on other exports) was adopted 
by these powers and the Congo Free State 

Funds for the administration were also obtained by loans 
In July 1887 bonds bearing interest (from January 1900) at 

% were issued to the amount of £443,000 to represtnt sums 
advanced to the founders of the state 1 he bulk of these bonds 
(£426,000) were issued to King Leopold, but in January 1895 
His Majesty cancelled the bonds in his possession In 1S88 and 
1889 bearer bonds to the amount of £2,800,000 were issued out 
of an authorized issue of £6,000,000 The balance of the loan 
was issued in 1902 The bonds are redeemable in 99 yt\rs by 
annual drawings, and are entitled to an addition of 5 % per 
annum when drawn The redemption fund is administered by 
a committee representing the bondholders The Belgian govern- 
ment m 1890 advanced a sum of £1,000,000, and in 1895 two 
further sums of £211,000 and £60,000, the former to enable 
the state to repay a loan and so prevent the forfeiture of an 
immense territory which had been pledged as security to an 
Antwerp banker, and the latter to balance the 1895 budget 
In October 1896 a loan of £60,000 was raised at 4 %, and m 
June 1898 a further sum of £500,000 was raised at the same rate 


of interest In October 1900 a 4 % loan of £2,000,000 was issued 
for the purpose of public works, including railways, and in 
Pebruary 1904 a decree was issued authoruing the creation of 
bonds to bearer for £1,200,000, at 3 % From 1890 to 1900 
King Leopold is stated to have made a grant of £40,000 per 
annum from his private purse to the public funds In 1901 
Belgium renounced the repayment of its loans and the payment 
of interest, reserving the right to annex the state, whose financial 
obligations to Belgium would revive only if that kingdom should 
renounce its rights to annex the Congo In 1886 the total 
revenue of the country was under £3000, deriv ed from the state 
domains The revenue from this source, obtained almost entirelv 
from rubber and ivory, had risen in 1891 to £52,000, in 1896 to 
£235,000, m 1900 to £448,000, and m 1905 to £660,000 Thtse 
figures do not, however, disclose the total profits which accrued 
to the Free State from its trading ojxrations in the Congo 
Official returns placed the public expenditure at a higher figure 
than the revenue The totals given for 1905 were re\enuc, 
£1,197,466, expenditure, £1,392,026 The monetary system 
is based on the gold standard, and the coinage is the same as 
that of the Latin union On the lower Congo transactions are 
in cash, but on the middle and upper Congo the use of coins in 
place of barter or the native brass wire currency makes but 
s'ow progress Moreover, save in the lov\cr Congo state payments 
(down to 1908) were made in trade goods 

Defence — The army consists of African trcxjps officered by 
Europeans Some ol the men arc recruit<<i from the neif^hbourmg 
territories, but the greater part consists of locally raised levies, 
leciuitid jiartly by voluntiry enlistment and partly by the enforced 
enlistment e>f a ceitam numbei of men m c ich enstnet, who are 
^elected l)\ tin commissary m conjunction with the local elicfs 
riieeffcclnc -.trength is al)Out 15 000 There ire oecr 200 European 
officers, and over 300 European sergeants I he term ol service for 
volunteers does not exceeei seven years, while the militiamen raised 
i)y enforced enlistment serve for five years on letivc service, and for 
two ycais m the reserve The irtilleiy inriucics Knipjts, M ixims 
anel Norc'enfeldts A fort has been t recti d it Clunk kassa near 
Boma, commineling the river bc’ow the Falls, and there is another 
fo"t at Kmsh ess i on btanley i^ool to protect Leoi>oldvillo and the 
lailway terminus Ihc governor ge neral is comm inder m ehicf 
of the armed fo < es of the stale, and the commiss-ines are in com- 
mand of the tmhtuv forees m their districts In the iRgi budget 
the cxpendituic on the aimy w cs given at /go, 000 and by 1900 
It had risen to 4 3i2,cx)o In 1005 the charge fell to £221 241 

Bibliography — (1) Ofjuial Proti>c«!i and Gcncial let of the 
IFcs/ Aftican Confetmte (London, 18R5) (\nne\. i to Protocol 9 

con( uns copies of (lie^ treaties by which tin Inteniational As^n 
of the Congo obtained the lecogmtion of the Euioptan govern 
ments ) Document:^ diplomatijue^ Affaires du Con^o, 

(Pans, 1895) (t, French \ellow Book ) I J^tat tndi ptndaut du 
Cott^o a I exposition de Bruxelles (Brussels, iRgj) Bullihn offuitl 
de t Hat indipindant du Cnru^o (Brussels, 18S5-1908) (published 
monthly, and replace el, November 1908, by the Bulletin off’Ctel du 
Congo beige) Documents conitrnani le Congo, tmprtmes par ordre 
de la ihambre dts reprdsintants dt Bdgiqiu. (1891-189';) Cxpost 
dts motifs du projit de lot approuiant I aitiiextott du C u go d la Bit 
grque {documents parlementaues, No 9/) (Brussels 1805) Annates 
du musie du Congo (flora, fiiina, ethnography, Ac ) (Bnisstls, 1898 
et seej ) Despauh tn retard to ulhgtd til treatment of natnes 
and to the exisltiuc of trade nionopolus tn the Congo (London, 
IV03) Cortespoudtrue and itpoit from His Ma]et.iy s consul at 
Boma respecting the administration of the Congo (London, 

1904) (contains a lengthy report from Mr EOf,er Casement the 
British consul, condemning m several r sp,.tts the treatment of 
natives by tlie state) tuithei coiiespondence respecting the 
administration of the stale is cont uneel in the white pipers Ifrna, 
No r of loof, looCi, 1907, Bos r and s of 1908 and No i of 1909 
Rapport de la commission d enquite dans les territoires de I Hat 
(Brussels, Nos o and 10 of the Bulletin ofpciel tor looy i volumin- 
ous document the tenor of the icport is indie iteel m the section 
Ilistorx) O Iou\\ei'>, lots cu viguctir dans I Hat uuilpcndant du 
Congo (Brussels, igo*;) 

(2) Non-offictal I e Mouvemenl gdographtque, a weekly migizine, 
founded m i88y by A J \\ aiders, and devoted chioflv to Congo 
affairs A Bibhographie du Congo, /SSo-/6gj (a list of 3800 books, 
pamphlets, maps and notices), compiled by A J W inters and A 
Bnvl, was published at Brussels m 1805 Tlie most important 
books in this bibliography an 1 he Congo and J oundtng of its Free 
by (Sir) 1 1 M Stanley (London, 188 s) xnd Le Congo, histortque, 
diplomatique, physique, politique, iconomtque, humanitaire et colonxale, 
b\ A Chapaux (Brussels, 1894) "Stanley s book is of lustor.c im- 
fiortance der^cnbmg the work he and hi i helpers aci omplished on 
the Congo between 1879 and 18S4. and Chapaux’s volume gives the 
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bcbt general account of the Free Stale in convenient size The 
history section includes a valuable summary of the work of ex- 
ploration m the Congo basin from the days of David Livingstone 
up to 1893, L £tat indipendant du Congo, by \ J Wauters (Brussels, 
1899}, IS a book of similar character to that of Chapaux Both 
Chapaux and Wauters deal with ethnology and zoology Sir H H 
Johnston, George Grenfell and the Congo (2 vols , London, 1908), 
largely geographical, historical, anthropological and philological 
studies based on the work of Grtnfill For geology see J Cornet, 
‘‘ Observations sur la gdologie du Congo occidental. Bull soc giol 
belg vols X and xi {189^1897) , tbid “ Les Formations post- 
primaircs du bassm du Congo, Ann soc giol belg vol xxi (1893- 
1894) , G F J Preumont, “ Notes on the Geological Aspect of some 
of the North-Eastern Territories of the Congo Free State,” Quart 
Jottrn Geol i>oc vol Ixi (1905) The economic aspect of the colony 
IS dealt with in Congo, cltmat, constitution du wl et hygtine by 
Bourguignon and five others (Brussels, 1898) The Tall of the Congo 
4rabs, by S L Hmde (London, 1897), is an account of the cam- 
paigns of 1892-1893 by an English surgeon who served is a captain 
in the state forces The Congo Stale, by D C Boulger (London, 
1898), Droit et administration de I ital indipendant du Congo, by 
h Catticr (of Brussels University) (Brussels, 1898), and L'Afrtque 
nouvetle, by E Dcschamps (professor de droit des gens at Louvnn 
University) (Pans, 1903b are treatises covering all branches of the 
state s activity, from tne st indpomt of admirers of the work of 
I^opold 11 , in Africa Professor Cattier in a later woik,E/t<rfc sur 
la situation de I itat indipendant dn Congo (Brussels, 1906), seven ly 
criticizoel the Congo administration Other indictments of Congo 
State methods arc contained m La Question congolatse, by A Ver- 
meerseh (Brussels, 1906), II Congo (Rome, 1908), by Captain 
Baccari Civilization in Congoland, by II R Fox Bourne (London, 
1903), and King Leopolds Rule in Ifnca (London, 1904), Red 
Rubber (London, 190O) , and 4 Memorial on Native Rights in the 
Land (London, 1909), by E D Moicl Ten Years in I quatoria, 
by Major G Ccusiti (London, 1891), contains much information 
concerning the peoples, zoology, Ac , of the north eastein patts of 
the state (F R C ) 

CONGREGATION (Lat congregatio, a gathering together, 
from cum, with, and grex, gregis, a Hock, licrd), an assembly of 
persons, especially a hotly of such persons gathered together 
for religious worship, or the body of poisons habitually attending 
a particular church, hence the basis of that system of religious 
organuation known as Congregationalism (qv) Apart from 
these, the more general meanings of the word, “ congregation ” 
13 used in the English versions of the Old and New Testaments 
to translate the Hebrew words 'eddk and kdhdl, the whole 
community of the Israelites and the assembly of the people 
The words “ assembly ” and “ congregation ” have been to a 
certain extent distinguished in the Revised Version, “ congrega- 
tion ” being kept for 'eddh and “ assembly ” for kdhdl The 
Septuagint generally translates the first by irviaytoy?), the second 
by cKKkrfrla (see J 11 belbie, m Hastings’s Diet of Btble, s v 
” ( ongrcgation,” cf “ Assembly,” tb ) In the Roman Church 
“ congregation ” 's applied to the committees of cardinals into 
whose hands the administration of the various departments 
of the church is given (see Curia Rcmana) The committees 
of bishops who regulate the business at a general council of the 
church arc also known as “ congregations ’ In the Roman 
Church there are several kinds of associations for religious 
purposes known by the generic name of “ congregation ” , 
such are (1) those branches of a particular order, which, for 
the sLiicter practice of the rules of their order, group thcmschcs 
together under a special form of government and discipline, — 
thus the I rappists are a congregation of the Cistercians, the monks 
of Cluny and St Maur are congregations of the Benedictines , 
(2) communities of religious under a common rule , persons 
belonging to such communities have either taken no vows, or 
have not taken “solemn” vows, of the many congregations 
of this class may be mentioned the Oratorians, the Oblates and 
th( I a/arists , (3) m France religious associations of the laity, 
male or female, joined together for some religious, charitable or 
educational purpose (see Francf / aw and Insitlultons) Lastly 
“ congregation ” in secular usage is applied to two governing 
bodies at the university of Oxford, \u the “ Ancient House of 
Congregation,” in whom lies the granting and conferring of 
degrees, consisting of the vice-chancellor, proctors and “ regent 
masters,” and secondly the “ Congregation of th^ University of 
Oxford,” created by the University of Oxford Act 1854, and 
consisting of all members of convocation who are “ resident,” 


t e have passed 141 nights within 2 m of Carfax during the 
preceding year All statutes must be passed by this congregation 
before introduction in convocation, and it alone has the pwwer 
of amending statutes (see Oxford) At Cambridge University 
congregation is the term used of the meeting of the senate In 
Scottish history, from the fact that the word occurs, in the sense 
of “ church,” frequently m the national covenant of 1 537, the 
name of “ congregation ” was used of the Reformers Generally 
and similarly the title of “ lords of the congregation ” was given 
to the signatories of the covenant 
CONGREGATIONALISM, the name given to that type of church 
organization in which the autonomy of the local church, or body 
of persons wont to assemble in Christian fellowship, is fund i- 
mental Varied as are the forms which this idea has assumed 
under varying conditions of time and place, it remains distinctive 
enough to constitute one of the three mam types of ecclesiastical 
polity, the others being Episcopacy and Presbyterianism 
Fpiscopacy m the proper sense, t e diocesan Fpiscopacv, repre- 
sents the principle of official rule in a monarchical form Presby- 
terianism stands for the rule of an official aristocracy, exercising 
collective control through an ascending senes of ecclesiastical 
courts In contrast to both of these, which in different ways 
express the principle of clerical or official authority, Congrega- 
tionalism represents the principle of democracy m religion It 
regards church authority as inhering, according to the very 
genius of the Ciospel, in each local body of behev ers, as a miniature 
realization of the whole Church, which can itself have only 
an ideal corporate being on earth But while m practice it is 
religious democracy, m theory it claims to be the most immediate 
form of theocracy, (jod Himself being regarded as ruling His 
people directly through Christ as Head of the Church, whether 
Catholic or local So viewed, Congregationalism is essentially a 
“ high church ” theory, as distinc t from a high clerical one It 
springs from the religious pnneiph that each body of believers 
m actual churvh-fellowship must be free of all exUrnal human 
control, m order the more fully to obev the will of God as con- 
veyed to conscience by His Spirit Here responsibility and 
privilege are correlatives This, the negative aspect of the 
congregational idea, has emerged at certain sLvges of its history 
as Independenev Its positive side, with its sense of the wider 
fellowship of “ the Brotherhood ” (i Pet v 9, cf 11 17), has 
expressed itself in varying degrees at different times, according 
as conditions were favourable or the reverse But eathohcity of 
feeling is inherent m the congregational idea of the church, 
inasmuch as it knows no valid use of the term intermediate 
between the local unit of habitual Christian fellowship and the 
church universal On such a theory confusion between full 
Catholicity and loyaltv to some partial expression of it is mini- 
mi/ed, and the feeling for Christians as such, everywhere and 
under whatever name, is kept pure 

The Congregationalism of the Apostolic C hurch was, to begin 
with, part of its heritage from Judaism In the record of 
Christ’s own teaching the term “ church ” occurs only 
twice, once m the universal sense, as the true or 
Messianic “ Israel of (jod ” (Matt xvi iS, cf Gal vi tloaallsm 
16), and once in the local sense corresponding to the 
Jewish synagt^ue (Matt xviii 17) As Chiistianity passed to 
Gentile soil, the sovereign assembly (ecclesia) of privileged 
citizens m each Greek city furnished an analogy to the latter 
usage These, the two senses recognized by C ongregationahsm, 
remained the only ones known to primitive Christianity Writing 
of the unity of the church as set forth by Paul m hphesians. 
Dr Hort {The Christian hcclesia, p 168) says “ Not a word in 
the epistle exhibits the One Ecclesia as made up of many 
Ecclesiae To each local Ecclesia St Paul has ascrilied a corre- 
sponding unity of its own, each is a body of Christ and a sanctuary 
of God but there is no grouping of them into partial wholes 
or into one great whole I he members which make up the One 
Fcclesia are not communities but individual men Ihe One 
Ecclesia includes all members of all partial Ecclesiae , but its 
relations to them all are direct, not mediate It is true that 
St Paul anxiously promoted friendly intercourse and sympathy 
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between the scattered Ecclesiae , but the unity of the universal 
Ecclesia as he contemplated it does not belong to this region 
It IS a bulk of theology and religion, not a fact of what we call 
ecclesiastical politics ” 

Organization corresponded to the life distinctive of the new 
Ecclesia This was one of essential equality among “ the 
saints ” or “ the brethren,” turning on common possession of 
and by the one Spirit of Christ “ The whole congregation of the 
faithful was responsible for the whole life of the church — for 
Its faith. Its worship, and its discipline ” (Dale) All alike were 
“ priests unto God ” m C hnst (Apoc i 6 , i Pet ii 9) and en- 
trusted with prerogatives of moral jurisdiction (i Cor vi i ff ) 

“ The P'cclesia itself, 1 e apparently the sum of all its male adult 
members, is the primary bodv, and, it would seem, even the 
primary authority ” So says Dr Hort (p 229), adding that 
“ the very origin and fundamental nature of the Ecclesia as a 
community of disciples renders it impossible that the principle 
should rightly become obsolete ” In the Apostolic age local 
ofiice was determined, on the one hand, by the divine gifts 
{chansms) manifesting themselves m certain persons (i Cor xii , 
Rom XU 3 ff ) , and on the other by the recognition of such 
gifts by the inspired common consciousness of each Ecclesia 
(i (or XVI 15-18, I rhess v 12 ff) In most cases this took 
formal effect in a setting-apart by prayer, sometimes with laying- 
on of hands Such consecration however, whatever its form, 
was a function of the local Ecclesia as a whole, acting through 
those of Its members most fitted by gift or standing to be its 
represent itivts on the occasion \s to the specific officers thus 
called into being, whether for supervision or relief (i Cor xii 28), 
the New Testament knows none in the local church superior 
to elders, the ruling order in Judaism also " Hishoji ” (overseer) 
was “ mainly, if not alw lys, vot a title, but a description of the 
elder’s function” (Hort, p 232) Each church at first had at 
its head not a single chief pastor, but a plurality of elders 
( = bishops) acting as a i ollege 

In course of time there emerged from this presbyterial body 
a primii'i tnUr pares, 1 e a permanent leader, to whom henceforth 
the description ” bishop ” tended to be restricted I his is the 
‘ monarchic il episcopate ” which first meets us m the letters 
of Ignitius, eariv in the 2nd eentury (see Ciurch Hisforv) 
But whatever its exact attributes, as he conceived it, it wis 
still strictl) a congregational ofiice Each normal church had 
its own bishop or pastor, as well as its presbyterv and bodv of 
deacons “One citv, one church ( paiish’ in the ancient 
sense) with its bishop, ’ was the rule ^ Henee “ if wt are to give 
a name to these primitive communities with their bishojis, 
‘congregational’ will describe them better than ‘dioccsin ” 
(Sanday, Ax/jcsz/cir, HI vui p 3^3) Nor did this state of things 
change so soon as is often supposed It persisted in the mtm 
duiing the 2nd and 3rd centuries, and onl) faded before the 
growing mfluenee of metropolitan or diocesan bishops in the 4th 
centurv Ihese, the bishops in the first instance of provmcnl 
capitals, graduallv acquiicd a control over their episcopal 
brethren in lesser cities, analogous to that of the civil governor 
ove’’ other piovincial officials Indeed the development of the 
whole hierarchy above the congregational bishop was largtlv 
influenced by the impel lal system, especially after Church and 
State came into alliance under Constantine 

This sacrifice of local autonomy was m a measure prepared for 
by an earlier centralizing movement proper to the churches 
themselves, whereby those m certain areas met in conference or 
“ synod ” to formulate a common policy on local problems 
Such mter-church meetings cannot be traced back bejond the 
latter half of the 2nd century, and were purely ad hoe and 
informal, called to consider specific questions like Montanism and 
Paster observance Nor were thev at first confined to church 
officers, much less to bishops, but included “the futhful” of 
all sorts (Euseb Ihst Fed v 16, p 10), and were in fact “ councils 
composed of whole churches ” (^ex umversis ecclesits), where 

^ An ancient city generally included a distnet around it, dwcllcr-j 
in which would go ecclesiastically, as well as politically, with those 
living within the city proper, | 


929 

there was a true “ representation of the whole Christian name ’ 
(Tert De Je]un 13) In a word, they were “ councils ot 
churches ” {id De Pud 10) and not merely of church officers 
Naturally, however, as the areas represented increased, the 
more indirect and partial became the representation possible 
Thus far, however, synods were still compatible with kx d 
autonomy and so with Congregationalism But as the idea 
that bishops were successors of the apostles came to prevail, 
presbyters, though sharing m the deliberations, graduallv ceased 
to share m the voting , while synods insensibly acquired more 
and more coercive control over the churches of the area repre- 
sented Yet the momentous change which finallv crushed out 
Congregationalism, by substitution of legal coercion for moral 
suasion as the final means of securing unity, came relatively late 
m the history of the ancient Catholic Church 

Ihe seat of authority in Discipline, the means by which the 
church strives to preserve the Christian standard of living from 
serious dishonour m its own members, is the touch-stone of 
church politics The local Ecclesu m the Apostolic age was 
itself responsible for the conduct of its members (i Cor vi r ff 
and the Epistles passim) ‘ If a man will not hear the church,” 
when the local church-meeting utters the mind of C hnst on a 
moral issue, he has rejected the fin d court of appeal and is 
tpco faclo self-cxcommunicate (Matt xviii 17) This remains 
the working rule of antc-Nuene Christianilv ^ Indetd ( vprian 
plainly lays it <lown that the chunh members must withdraw 
from sinful officers, <!ince “the people itself m the m un has 
power either of choosing worthy priests (bishojis) or of refusing 
unworthy ones ” (Fp 67 3) 

On the whole, then, ( ongregationalism, the self-government of 
each local church, prev tiled for tht most part during the first 
two and a half centuries of Chnstiamtv , and with it a church life 
which, with all its dev i lopments of ministry and ritual remained 
fundamentally popular m basis (cf T M Lindsay, The Chureh 
and the Ministry in tht Larlv Ctnturus, p 239 and passim) 
The cential idea was tlie sanctit) of the rhurch members as 
such, rather than of the ministrv is a clciical order This is 
implied 111 the oldest ordination rules and forms of praver, siuh 
as those undt riving the ‘( inoris of Hippolylus ” and related 
collet tions It is also implied m the congregational form mcl 
spirit of the earlust liturgies , but most of all in the discipline 
of the church before ( tmstantmc But from the time of ( yprian 
(ad 250) the idea of the m nistr> as clergy or priesthood gamed 
ground, par illel with the more mixed quality of those admitted 
bv baptism to the status of ‘ the faithful,” and with tlie increas- 
ingly sacramental conception of the means of grue 

in both respei ts the reflex action of the \ovalianist and 
Donatist controversies upon Catholicism was disastrous to the 
earlier idea of church-fellowship Formal and technical tests of 
membership, such as the reteption of sacriments from a dulv 
authonzul elergv, came to replace Christ’s own test of charactci 
I he church ceased e\ ( n to be thought of as a sock ty of ‘ saints, ’ 
or to be organized on that basis The gulf between the “ lait) ” 
and “ clergy ” w'cnt on widening during the 5th ind 6th ccnterics, 
and the people, stripped of their old prerog itiv es (sav c in form 
here and there), passed into a spiritual pupillage which was one 
distinctive note of the medieval Church In such a Catholic 
atmosphere Congregationalism could have no being, sav i among 
little groups of men who protested against the existing order 
These, m proportion as they revived a primitive tvpe of piet), 
tended to recover also some of its forms of organization “ 1 hey 
bore witness to the loss of the true idea of the ( hnstiau church,” 
though they did not avail to restore it btill a good deal of 
semi-congrcgationalism piobablv did exist m obscure ciicles 
which preluded the widtr Reformation and were merged m it 
So was It among the Waklenses, who rt asserted the priesthood 
of all believers still more among the Lollards,* who produced 

* So not only the Didacht, (xv 3, cf xiv i, 2), but also Tcrtullian 
{4pol ch 39), and evtn Cvpiian and tht 4th-ccnturv ipostoht 
ConsltiuUons (a 17), as well as the Dtdasialia, its yrd-ccnturv Isasis 

* G M Irevelyan, Fniiland in the Ige of 11 yeltffe (1899) \\ H 

Summers, Our Lollard 411005(015 (1906), pp 51, 92, 109 ff 
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a “ conventicle ” type of Christian fellowship, supplementary 
to attendance at the parish church This, while far short of 
theoretic Congregationalism, was a prophecy of it 

Congregationalism proper, as a theory of the organized 
Christian life contemplated in the New Testament, re-emerges 
only at the Reformation, with its wide recovery of 
aspects of evangelic experience as acceptance 
^'th God and constant access to Him through the sole 
mediation of Christ The practical corollary of this, 
“ the Priesthood of Believers,” though grasped by Luther (cf 
Lindsay, Hist of the Reformation, 1 435 ff ) and continental 
reformers generally, was not fully earned out by them in church 
organization ITiis was due partly to a sense that only here and 
there was there a body of believers ripe for the congregational 
form of church-fellowship, which Luther himself regarded as the 
New lestament ideal (Dile, pp 40-43), partly to fear of Ana- 
baptism, the ridical wing of the Reformation movement, which 
first strove to recover primitive ChnsPanity apart altogether 
from traditional forms In certain Anabaptist circles the 
primitive idea of a “ covenant ” between b lievers and God as 
conditioning all their life, especially one with another, was re- 
vived (Champlin Burrage, The Church-Covenant Idea, Phila- 
delphia, T904) Their local church life, as moulded by this idea 
(found even in the church constitution adopted by Hesse in 
1526), was congregational in type But Anabaptism was not to 
remain an abiding force on the continent , and though colonies 
of its exiles settled m Lngland, they did not produce the Congre- 
gationalism which sprang up there under Elizabeth This was 
(ontmuous rather with the I olUrd type of seiret congregation 
existing m various places, eapecnlly in I/ondon and the adjacent 
counties, at the opening of the i6th century and later {e g the 
” Known M( n ” at Amersham and elsewhere, Dile, pp 38 f 61) 
Alreidy in 1330 Strype refers to certain ” sectaries ” in Essex 
incl Kent, as “ the first that made sejiarition from the Reformed 
Churc h of h ngland, hiving gathered congregations of their ovn ” 
Then, during Mary’s reign, secret congregations met under the 
leadership of Protestant clergy, and, when these were lacking, 
even of lavmcn But these “ private assemlilies of the professors 
in these hard times,” as Strype calls them, were congre gation il 
simply by accident On Elizabeth’s accession thev ceased to 
assemble, until it was plain that she did not intend a radical 
reformation Then only did some of their memlxjrs resume scci c t 
assembly, with a more definite view to conformity m all things 
to the New Testament type and that alone 

Still, the development of congregational c hutches proper was 
gradual, the result of constant study of “ the Word of Gcxl ” m 
the light of experience The process can be traced most clearly 
in London ^ There, owing to measures taken in 1565-15^6 to 
enforce clerical subscription to the authorized order of worship, 
especially touching vestments, certain persons of humble station 
began to assemble in houses ‘ for preaching and ministering the 
sacraments ” (GnndaTs Remains, Ixi ) This led in June 1567 
to the arrest of some fifteen out of a hundred men and women 
met in Plumbers’ Hall (ostensibly for a wedding), none of whom, 
to judge from the eight examined, was a minister Probably 
they were not long kept in prison, for six of them were among a 
similar body of 77 persons ” found together ” m a private house 
on March 4, 1568, the leaders of whom were imprisoned, and 
liberated only after ” one whole year,” early in May 1569 {tbtd 
pp 316 ff ) Perhaps it was lietween 1567 and 1568 that they 
begin to organize themselves more fully m conjunction with 
four or five of the suspended clergy, with elders and deacons of 
their own appointihg (Grmdal, Zurich T otters, Ixxxii , Remains, 

* Here m 1561 ajjpcartd A Confeiston of faith, made by common 
consent of divers refurmed Churches beyond the seas with an F xhor 
tation to the Reformation of the Church It wivocihcl the polity 
that our Saviour Josus C hnst hath establi'^hed, ’ with “pastors, 
supermtcndcs, deacons , so tint “all true pastors have tijua’ 
power and autnonty and for this cause, that no church out,ht 
to pretend any rule or lordship over other ” and none ought ‘ to 
thrust himself into the government of the Ch«rch»[d3 hy ordination 
at large], but that it ought to be done by election ' bee Burrage, 
fhe Church-Covenant Idta, p 43 


1x1 ) This act of ordaining mmisters, probably after the Genevan 
order — which they certainly used from May 1568 — and their 
excommunication of certain deserters from their ” church ” (so 
Grmdal), clearly mark the fact that this body of some 200 persons 
had now deliberately taken up a position outside the national 
church, as being themselves a ” church ” m a truer sense than 
any parish church, inasmuch as they conformed to the primitive 
pattern Their ideal is embodied in a manifesto set forth about 

1570 under the title The True Marks of Christ’s Church, &c , 
and signed by “ Richard Fvtz, Minister,” as being ” the order of 
the Privy Church in London, which by the malice of batan is 
falsely slandered ” 

‘ Ihe mmds of them that by the strength and woiking of the 
Almighty, our Loid Jesus Christ, have set their hinds and hcaits to 
the pure, iininingled and sincere worshipping of God, iccording to his 
blessed and glorious Woid m all things, only abolishing and abhor- 
ring all traditions and inventions of man whatsoever, in the same 
Religion and Service of our Lord God, knowing this always, that 
the true and afflicted Church of our Lord and Saviour Jesus ChiisL 
either hath, or else ever more continu illy under the cross strneth 
for to have, 

“birst and foremost, tht (donous word and Evingcl preached, 
not in bondage and subjection [1 e liy episcopal lieenetj, but freely 
and purely 

“Secondly, to have the Saeianicnts ministered purely, only and 
altogether acconling to the institution and good worde of the 
Lord Jesus, without any tradition or invention of man 

“And last of all, to have not the filthy Canon law, but di>eipline 
only and altogether agreeable to the same heavenly and almighty 
woide of our good Loid, Jesus Christ 

Here we have essential Congregationalism, formulated for 
the first time m England as the original and genuine t hriilian 
polity, and as such binding on those loyal to the Head of the 
Church All turns, as we see from the petition addressed in 

1571 to the queen by twcnt> -seven persons (the majority women, 
possibly wives m some cases of men m prison), upon the duty 
of scpirition with a \iew to purity of (hristiin fellowship 
(2 Cor vi 17 f ), and upon moral discipline “ b> the strength 
and sure wirrint of the Lord’s good word, as in Matt win 
15-18 (i Cor V ) ” were it only in a chiinh of “ two or three ” 
gathered m the Name Whatever miy be thought of their 
application of these principles, there is no mistaking the detjily 
religious aim of these separatists for conscience’ sake, viz the 
rcilizing of the Christian ideal in personal conduct, in a fellow- 
ship of souls alike devoted to the Higlu st , nor can it be doubted 
that the “mingled” communion of the parish churches made 
ehurch “ fellowship ” in the apostolic sense a practical impossi- 
bility This was confcss^,d alike by the bishops (eg Whitgift) 
and by the Puritans, who maintained the paramount duty of 
remaining within the queen’s church and there working for the 
further reformation which they recognized as sadly needed by 
English religion But the radical “ Puritans ” (the above 
ducaments m the State Paper Office arc endorsed “ Bishop of 
London Puritans ”) felt that this meant treason to the Headship 
of Christ in Ills Church , and that until the prince should set 
aside “ the superstition and commandments of men,” and “ send 
forth princes and ministers [like another Josiah], and give them 
the Book of the Lord, that they may bring home the people of 
God to the purity and truth of the apostolic Church,” they 
could do no other than themselves live after that divine ideal 
They were not scparit^d of their own choice, but by the word 
of God acting on their consciences 

“ Refo mation without tarrying for Anie ” was the burden 
laid on th hi art of the Congregational pioneers in 1567-1571 , 
and It continued to press heavily on many, both “ Separatists ” 
ind conforming “ Puritans ” (to use the nicknames used by 
foes), before it became written theory m Robert Biowmc’s work 
under that title, published at Middclburg in Holland m 1582 
(see Bpowne, Robert) The story of the many attempts made 
m the interval by “ forward ” or advanced Puritans to secure 
vital religious fellowship within the queen’s Church, and of the 
few cases m which these shaded off into practical Separatism, 
IS still wrapped m some obscunty ® But tentative efforts withm 

* See, however, The Presbyterian Movement in the retj^n of Queen 
rittabetk, as tllustraied by the Minute Book of ihe Dedham Classis, 
i^S2~isSg (Camden Society, 3rd senes, vol viii , 1905) 
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parochial limits, by accustoming the more godly sort to feel an 
inner bond peculiar to themselves, prepared many for the 
congregational idea of the church, and on the other hand made 
them feel more than ever dissatisfied with the “ mixed ” services 
of the parish church It seemed to them impossible that vital 
religion could Ijc inculcated, unless there were other guarantee 
for mmisternl fitness than episcopal licensing, unless in fact the 
godly m each parish had a voice in deculing whether a man was 
(ailed of God to minister the Word of God (see C Burrage, The 
True Story of Robert Browne, pp 7, ii f ) But this implied the 
gathering of the earnest “professors” in etch locality into a 
definite Ixxly, committed to the Gospel as their law of life 
buch a “ gathered church ” emerges as the great desideratum 
with Robert Browne, between ie;72, when he graduated at 
Cambridge, and 1580-11581, when he first defined his Separatist 
theory It involved for him a definite “ covenant ” entered 
into by all members of the church, with God and with Gods 
people, to abide by Christ’s laws as ruling all their conduct, 
mdivulually and collectively 

It has been debated how far Biowne derived this idea fiom Dutch 
An d) iptibl*! m Noi-wich and elsewhere Doubtless the ‘ covi nant 
idea was most chaiacteristic of Anabaptests But they eonncelcd 
it closely with adult baptism, whereas Biowne enjoined btptism 
for the children of those aln ady m covenant, and m no case taught 
It baptism Thus he evidently m ide tht wilimf, covenant of 
conscious faith the essence of the matter, and regarded the sign or 
seal as secondary Considenng, tlun, his other differences from 
\n (baptist thtoiics, and the aliscnce of any hint to the contrary 
111 his own autohiographieal rcfcrtnccs " it i> safe to affirm that lie 
hid no conscious inckbtc diuss to the An ibaptists (Williston 
Wilkei, Creeds and Platfmms of Con^rcf> , New \oih, l8<)3, p lO) 
If Ik aclopted ideas then in the air, wluther of Anabapti t or other 
origin (see p 706 fcxitnote i), he did so as seeing them m Scripture 

From Browne’s idea of a holy people, covenanted to walk 
after Christ s mind and will, all else flowed, as is set forth m his 
Book which shtwtth the life and manners of all true Christians 
As It may be called the primarv classic of congregational thcorv , 
Its leading pnmiples must here be sumtnari/cd Ilciring tlu 
word of God unto obedience being dut to “ the gift of His “spirit 
to His children,” every church member is a spiritual person, 
with a measure of the spirit and ofhee King Priest and Prophet, 
to be exercised directly under the supreme Headship of Christ 
Thus mutual oversight and care are among the duties of the 
members of Christs body, while their colleetiv'e mspirition, 
enabling them to “ try the gifts of geidliness ” of specially enelowed 
fellow-members, is the clivine warrant in election to church 
office Thus the “ authontv and offii e ” of “ e hurch governors ” 
IS not derived from the people, but from God, “ by dut consent 
and agreement of the church ” Conference between sister 
churches for counsel is provided for , so that, while autonomous, 
they do not live as isolated units Such were the leading features 
of lirowne’s Congregationalism, as a polity distinet from both 
Fpiscopaey and Presbyterianism Any varieties m the con- 
giegational genus which emerge later on, keep withm his general 
outlines To this fact the very nickname “ Brownists, ’ usual’) 
given to early “ Separatists ” bv accident, but Congregationolists 
m essence, is itself witness 

“ The kingdom of God was not to be bv-gun by whole parishes, 
but rather of the worlhic'st, were they never so few ’ I his 
sentence from Browne s spiritual autobiography contains the 
root of the whole matter, and explains the title of his other 
(hicf work, also of 1582, A Treatise of Reformation without 
t( rrytng for any, and of the wicl edness of those Preachers uhich 
will not reform till the Magistrate command or compel them Here 
h'*, first of known Knglish v ritcrs, sets forth a doctrine which 
while falling short of the \iiabaptist theory that the civ il ruler 
has no standing in the affairs of the Church, in that religion is 
X matter of the individual consiicnec hcfoie God, yet marks a 
certain advance upon current views Magistrates “ have not 
that authority over the church as to be spiritual Kings 
. but only to rule the commonwealth m all outward 
justice And therefore also because the Church is in a 

commonwealth, it is of their charge , that is, concerning the 
outward provision and outward justice, they are to look to it j 
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But to compel religion, to phnt churches by power, and to force 
a submission to cce Icsiastical government by laws and penalties, 
belongeth not to them neither yet to the Church” 

{Treatise, &e , p 12) Here Browne distinguishes aictpt ince of 
the covenant relation with God (religion) and tiie forming or 
“planting” of ehnnhes on the basis of God’s covenant (with 
Its laws of government), from the enforcing of the covenant 
voluntarily ae(Kfpted, whether by ehiirch-cx( ommunication or 
by civil penalties — the latter only in east s of flagrant impiety, 
such as idolatry, blasphemy or Sabbath-breaking In virtue of 
tills distinction which implied that the nation was not actually 
m covenant with God, he taught a relative toleration In this 
he was m advance even of most Separatists, who held with 
iiarrow * “ tlut the Prince ought to compel all their subjects 
to the healing of Gods Worn m the public eeercises of the 
church ’ As, however, the prince might approve a false type 
of Church, in spite of what tliey ^ botli assumed to be the clear 
teaehing of Scripture, and should so far lac resisted, Browne 
and Birrow found themselves prac tically in the same attitude 
towards the princes religious coeieion It was part of their 
higher allegiance to the King of kings 

Between 1580 and 1581, when Browne formed m Norwich the 
first known church of this order on definite scriotural theory, 
and Octolxr I'Ss, when, being convinced that the times wen 
not yet ripe for the rtali 7 ation of the perfect polity, and taking 
a more charitable view of the established Church, he j lelded to 
the pressure brought to bear on him by his kinsman Lord 
Burghley, so far as partially to conform to parochial public 
vvorship as defined by law (see Browne, Robert), the history of 
Congregationalism is mainly tint of Browne and of lus writings 
1 heir effect w is eonaderable, to judge from a royal proclamation 
•gainst them and those of his friend Rolocrt Harrison, issued in 
|unc 1583 But t'a repression of “sectaries ’ was now, mcl 
onwards until the c ml of the reign so sex c re as to prevent nice li 
.ulion on the-^e lines btill ^ir Walter Raleighs rhetorical 
estimate of “near 20,000” Brownists existing m 1 ngland in 
Apiil I <593, at least means some thing Weluar of“ Brownists 
m I ondon about 1385, while the London petitioners of 15CJ2 refer 
to their fellows m ‘ other gaols throughout the land ’ , and the 
Irue Confission of i3<}6 spot ifit s Norwich, Gloucester, Bury 
bt Ldmunds, as well as ‘ manv other plaees of the land But 
cf organized churches we can tiaee none m Englanel, until wc 
come m 1386 to Ciieenwood md Barrow, the men whose devotion 
to a cause m which they felt the imperative tall of God seeris 
to hxve rallied into churih-fellowship the bepanxtists in London, 
whether those of Fytz’s day or those later convinced by the 
failme of the Puritan efforts at reform and by the writings of 
Brownt At what exact date this lamdon cliurih — whicli had a 
more or less continuous histoiv clown to and lieyond 1024 — was 
acluallv formed, is ofxn to doubt It w is only in btpttnilx;r 
IS92 that It elected officers viz a pastor CFiantis Johnson), 
a teacher (Gretnwood\ two deaeons and two elders Vet as 
Jiarrow held that a church eu'dd exist prior to its ministry , this 
settles nothing 

In 1 589 Cmtenwood and Barrow tornposed “ \ true Description 
out of the Word of God of the visible C hureh ’ which represents 
tlic ideal entertained m their circle It was prac tiexllv identical 
with that set forth by Browne m i!5‘82, though they were at 
puns to deny person xl lonnexion with him whom they now 
iigarded as an apostate “The Brownist and the Bxrrowist 
go hand m hand together ’ So was it said in 1602 , and there 
Is no good g»'oi'rul (sec Powiike, pp J05 IT, 126 f ) for distin- 
guishing t’xe theories of the t\ o leaders xs to the authority of 

' See r J Powickc, //e«ry J 3 a) row (iqw), pp 1 28 f , for his \ itws 
on the topic 

- 1 1 to all honest kaikrs m StaU , well as in Chinch, is it was 
in Israel when a. king like Heze 1 i ih restored the Coacnant and then 
set aliout enforcing oboelienee to it I he problem of interputatun 
oX the DiMiie Will, csjitciallv m the. case of thi papist or tradi- 
tionalist, lay h« yond then Msion at th< tiuK Iltncc th< ir doctrine 
was not really one of Iicesioin of conscience or toleration 

* S Brt dwell, ir/(c of the 1 oin Jations of Brouni'^me (i ■588I 

p 135 bee also 1 J I’owicke, " Lists of the Early Separatists ’ 
in Cong Jlist Sol. rninsactions, i 1401! 
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elders Both equally teach the supremacy of ‘ the whole 
church ’ m all discipline, including that upon elders or officers 
generally, if need arise Possibly Barrow laid more stress also 
on the orderly “ ruUs of the Word ” to be followed in all church 
actions, and so conveyed a rather different impression 

After the execution of Greenwood, Barrow and the ex-Puritan 
Penrj (a recent recruit to Separatism), in the spring of iSO"?, 
it seemed to some that Separatism was “ in effect extinguished ” 
This was laigcly true for the time as regards Fngland, thanks 
to the rigour of Archbishop Whitgift, aided by the new act which 
left deniers of the queen’s power m ecclesiastical matters no 
option but to lea\e the realm Even this hard fate the bulk 
of the London church was ready to endure Gradually they 
resumed church-fellowship in Amsterdam, where they chose 
the learned Henry Ainsworth {(jv) as teacher, in place of Green- 
wood, but elected no new pastor, as they expected Francis 
Johnson (1^62-1618) soon to be released and to rejoin them 
Ihis he did at the end of isio;, after a vain attempt to find 
asylum under his country ’s flag ^ m Newfoundland It was 
here and now that divergent ideals as to the powers of the 
eldership re illy emeigcd Johnson, a man autocratic by nature, 
and Itaning to his old Presbyterian ideals on the point, held that 
the church had no power to control its elders, once elected, m 
their exercise of discipline, much less to depose them , while 
Ainsworth, true to Barrow and the “ old way ” as he claimed, 
sided with those who made the church itself supreme throughout 
The church divided on the issue , but neither section has further 
historical importance l*ar otherwise was it with the church 
which wis formed origin illy at Gainsborough (? 1602), by 
“ professors ” trained under zealous Puritan clergy m the du- 
trict where Nottinghamshire, Yorkshire and Lincolnshire meet, 
but which about 1606 reorganized itself for reasons of con- 
venience into two distinct churches, meeting at (lamsborough 
and in Scrooby Manor House k re long these were forced to seek 
lefiigo, in 1607 and 1608 respectively, at Amsterdam, whence the 
Scrooby church moved to Leiden in 1609 (Bradfords Htsloty 
of Flvmnuth Plantation, chs 1-3) The permanent issues of 
the (iiinsborough-Amstcrdam church are connected with the 
origins of the Biptist wing of Congregationalism, through John 
Smyth and Fhomas Helw> s As for the Scrooby-I ciden church 
unclcr |ohn Robinson {qv ), it was in a sense the direct parent 
of historical “ ( ongregatiorulism ” alike in England and America 
(see below, section Amtncan) 

Sejiaratism was now pvssing into ( ongregationalism,^ both 
m sentiment and in Ivnguagc Ihe emphasis changes fiom 
protest to cilm exposition In the freer atmosphere of Holland 
the exiles lose the antithetical attitude, with its narrowing and 
exaggerative tendency, and gam breadth and b dance m the 
assertion of their distinctive testimony Ihis comes out in the 
writings lioth of Robinson and of Henry Jacob, both of whom 
passed gradually from Puritanism to Separatism at a time when 
the silencing of some 300 Puritan clergy by the Canons of 1604, 
and the exercise of the royal supremacy under Archbishop 
B me roft, brought these “ brethrem of the Second Separation ” 
into closer relations with the earlier Separatists In a work of 
1610, the sequel to his Divine Beginning and In:>titution of 
r/irist’s true Vnible and Ministerial Church, Jacob describes “ an 
entire and independent® body-politic,” “endued with power 
immediately undtr and from Christ, as every proper church is 
and ought to be ” But his claim for “ independent ” churches 
no longer denies that true Christianity exists within parish 
assemblies Similarly Robinson wrote about 1620 a Treatise 
of the lawfulness of hearing of the Ministers of the Church of 
England which shows a larger catholicity of feeling than his 

* So the Amstcidam church petitioned James, on his accession, 
to allow them to live m their native land on the same terms as French 
and Dutch churches on English soil (see Walker, op ett 75 foil ) 

® The ihslract term dates only from the i8th century But 
“ congregational ” (due to the rendenng of ecclena by " congrega- 
tion in caily English Bibles) appears about 1642, to judge from 
the New Lnphsh Dictionars 

® “ Independent ’ is not yet used technically, as it came to be 
about 1O40 


earlier J iislificatton of Separation (1610). These semi-separatists 
still set great store by the church-covenant, in which they bound 
themselves “ to walk together m all God s ways and ordinances, 
according as He had already revealed, or should further make 
them known to them ” But thev realized that “ the Lord had 
more truth and light yet to break forth of his llolv Word ” , 
and this gave them an open-minded and tolerant spirit, which 
continued to mark the church m Plymouth Colony, as distinct 
from the Puritans of Massachusetts Bay Such, then, was the 
type of church formed m 1616 by Henry Jacob m London ft 
was founded under the tolerant Archbishop George Abbot (1562- 
1633), would have been content with toleration such as the 
French and Dutch churches m England enjoyed But ( harles I 
and Archbishop Laud would make no terms with dtniers of 
royal supremacy in religion, and m 1632 this church was 
persecuted 

Besides sue h regular churches m London and the prov mcc s 
under the early Stuarts, there were also numerous “ conventicles ’ 
composed of very humble folk, such as the eleven about I ondon 
which Bishop Joseph Hall (1(574-1656) reports in 16^1, and 
which he states m 1640 had grown to some eighty In these 
latter the earlier Brownist or even Anabaptist spirit probablv 
prevailed Further there was arising a new type of “ Inde- 
pendent,” to use the term now coming into use Conjoint 
repression of civil and religious liberty had made thoughtful 
men ponder matters of church polity Ihe majority, indeed, 
even of dttermined opponents of personal lulc in state and 
church favoured Presbyterianism, particularly before 1641, 
when Henry Bui ton’s Protestation Protested brought before 
educated men generally the principles of ( ongregationalism, 
IS distinct from Puritanism, by applying them to a matter of 
practical politics But besides this telling pamphlet and th( 
controversy which ensued, the experience of New hngluid as 
to the practicability of ( ongregationalism, at least in that 
modified form known as the “ New England Way,” produced a 
growing impression, especiilly on parliament Hence evtn 
before the VVestminstcr Assembly met in July 1643, Indepeiid 
ency could reckon among its friends men of distinction m tht 
state, like Cromwill, Sir Harry Vane, Lord Saye and Sole 
while Milton powerfully pleaded the power of liuth to take can 
of herself on eijual terms In the Assembly, too, its champions 
were fit, if few I hey included Thomas (loodwm and Philip 
Nye, who had practised this polity during exile abioad and now 
strove to avert the substitution of Presby ten ui uniform itv foi 
the Epis(oj)acy which, as the ally of absolutism, had alienated 
Its own children fsee Presbyterianism) Yet the “ hive Dis- 
senting Brethren” would have failed to secure toleration iven 
for themselves as Congn gaDonahsts — such was the die id fdt bv 
the assembly for Anabaptists, Antinomians, and other “sec- 
taries ’ —had It not been for the vaguer, but widespiead Inde- 
pendency existing in parliament and in the army Here, thin, 
we meet with a distinction (cf Dale, p 374 ff ) of moment for tin 
Commonwealth era, between “ Independency ” as a pnneijile 
and “Congregationalism” as an ideal of church polity 
Independency, like Nonconfoimitv , is primarily a negative teim 
‘ It simply alhrms the light of any society of private persons to 
meet together for worship without being interfered with ‘ 
by any external authority ’ Such a right may be asserted on 
other theories than the congregational or even the Christiui 
Congregationalism, however, “ denotes a positive theoiy of the 
organization and powers of Christian churclus, having as 
corollary independency of external control, whether civil or 
ecclesiastical “ Historically the two terms have been used 
interchangeably ” during the last two hundred years But undt r 
the Commonwealth many professed the one without fully 
accepting the other 

During the Civil War Congregationalism broadened out into re- 
ciproi al relations with the national life and history 1 henceforth 

* The opposite of this external Independency, admission of civil 
oversight even for chinches enjoying internal ecclesiastical scif- 
govemmtnt, was also common, being the outcome of the tiaditional 
Puritan attitude to the state Sfc A Mackennal, The Evotution 
of Congregattonahsm (1901), pp 4 a R 
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It involves not only the story of Nonconformity and the 
growth of religious liberty, but also the whole development of 
modern England I o sketch even m outline ‘ The E\olution of 
( ongregationalism ” m correspondence with so complex an 
enMronment is htre impossible Only salient points cxn be 
indic tted 

During the Protectorate, with its practical cstxhhshmxnt of 
Piesbytcuans, Independents and Baptists, the position of 
t ongregationalism was really anomalous, in so f tr as any of its 
pastors became parish ministers,^ and so received “ pubhf 
maintenance ” and were expected to administer the sacraments 
to all and sundry But the Restoration soon changed matters, 
and by forcing Presbyterians and Congregationahsts alike into 
Nonconformity, placed the former, instead of the latter, m the 
anomalous position In practice they became Independents, 
after tr) mg m some cases to create voluntary presbyteries, like 
Baxter’s Associations, adopted partially in 1660, m spite 
of repressive legislation But though IVesbyterians did not in 
many instances become Congregationahsts also, until a later date, 
the two types of Puritanism were drawn closer together m the 
half-century after 1662 The approximation was mutual Both 
had given up the strict pire divmo theory of their polity as 
apostolic The Congregationalism of the Savoy Declaration 
(Oct 12, 1658), agreed on bv representativ cs —the majority 
non-mmistenal — from 120 churches, is one tempered by ex- 
perience gamed in Holland and New England, as well as in the 
Westminster Asscmlily Hence when, after the Toleration Act 
of 1680, a serious attempt wis made to draw the two types 
together on the basis of Heaih of Agreement a'>sented to by the 
United Ministers in and about London, formerly called Presbyterian 
and Congregational, the basis partook of both (much after the 
fashion of the New England Wav), though on the whole it 
favoured C ongregationalism (sec Dale, pp 474 ff ) In many 
trust-deeds of this date (which did not contain eioctrmal ( lausts), 
ind for long after, the phrise “ Presbyterian or Indt pendent ’ 
octurs Yet the two gradually drifted apart again owing to 
doctrinal differences, emerging first on the Cah inistic doctrine of 
grace, such as broke up the joint “ Merchants Lecture ” started 
in 1672 in Pinners’ Hall, and next on ( hn^tologv In both 
rises the Congregation ilists teiok the “ high the I’resbyterians 
the “moderate” view These specific differences revealed 
different religious tendencies,^ the one t\pe being more warmly 
Evangelical, the other more “ rational and congcni il in temper 
with i8th-eentury De ism 1 he theologic d di\ ision was accentu- 
ated by the Sxiters’ Hall ( ontroversy (1717-1710), whieh, 
nominally torn lung religious liberty versus subscription, really 
involved differences as to Trinitarian doctrine Ere long 
\rianism and Sociniamsm were general among English Presby- 
terians (see Uniiarianism) Congregationahsts, on the other 
hand, whether Independents or Baptists, remained on the whole 
Irinitanans, largely perhaps in virtue of their very politv, with 
Its intimate relation between the piety of the people and that of 
the ministry Yet the relation of Congicgational polity to its 
religious ideal had already become less intimate and conscious 
than even half a century before the system was held simply as 
one traditionally associated with a serious and unworldK piety 
“ Church privileges ’ meant to many only the sacred duty of 
electing their own ministry and a formal right of veto on the 
proposals of pastor and deacons I he fusion into one office of 
the functions of “ elders ” and “ deacons ’ (still distinguished 
in the Savoy Declaration of i6i;8) was partly at least a svmptom 
of the decay of the church-idea in its original fulness, a clecay 
Itself connected wath the general decline in spiritual inUnsity 
which marked 18th-century religion, after the overstrain of the 
preceding age Yet long before the Ev^angelical Reviv .il proper, 

'For the distinction between ‘‘ Gathered ’ and “ Re formed ’ 
churches m this connexion, see Dale, p 376 

2 \ parallel is afforded by the history of Congregationalism m 
Scotland, which arose early m the 19th century through the evan 
gchstic fervour of the Haldanes in an era of ‘ mo<h ratism ’ , also 
bv the rise of the kindred Evangt heal Union shortly before the 
Disruption m 1843 These two movements coalesced in a single 
( ongrcgational Union in 1897 
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pirtial revivals of a warmer piety occurred m certain circles , 
ind among the Independents in particular the new type of 
hymnody initiated by Isaac Watts (1707) helped not a httk 

The Methodist movement touched all existing types of I nghsh 
religion, but none more than ( ongregaMonalism While the 
“ rational ” Presbyterians wire repclU d by it as “ enthusiasm,” 
the Independents hid sulhcunt m common with its spirit to 
assimilate — altf r some distrust of its special way s and doctrines — 
Us passion of Chnsllikt pity for “ those out of the wav , ’ and so 
to lake their share in the wider c vangcli/ation of the people and 
the Christian philanthropv which flowed from the new inspira- 
tion For underneath obvious differences, like the Arrniman 
1 theology of the Weslevs and the Presbyterian tyjoe of their 
[ organization, there was latent aflinity between a “ methodist 
society ” and the original congregational idea of a church , 
ind m practiee Methodism, outside the actual control of the 
Wesleys, in various ways worked ejut into (ongregationalism 
(see Mackennal, op cii pp is^ff, Dale, pp 583 ff ) So was 
It m the long run with the Countess of Huntingdon s Connexion, 
springing from WhiteficlcTs (alvinistie wing of the Revival, 
not to mention the congregational strain m some minui Methodist 
churches 

But whilst Congregationalism grew thereby m numbers and 
m a sense of mission to all sorts ind conditions of men— laek of 
which was one of the disabilities due in pirt to its seeUnan 
position before the law (sec Mackennal, pp 142 ff ) — it modified 
not only its Calvinism but also its old church ideal ^ in the process 
Dining most of the next century it inclined to an individualism 
imtcmpercd by a sense of m)stic union with God and in Him 
with all men (see Dale, pp 387 ff , for an estimate of these and 
other changes) It lost, however, Us exclusive spirit Its pulpit, 
which had alwav s been the centre of power m the ehurches, 
his for a centurv or more Liken a wider range of influence m 
a succession of notable jirc ache rs Congregation ilists generally 
have lieen to the fore m attempts to .apply ( hnstian principles 
to matters of social, munuipal, national ind international 
imporLuice I hey have lieen steady friends of foreign missions 
m the nicest catholic form (supporting the I ondon Mission irv 
Society, founded in 171)!; on .an inter-clenominational basis), of 
temperance, popular edue ition and international pe.iee 7 heir 
weakness as .1 denomination has lain Utterly m their veiy 
catholicity of sympathy Ihus it was left to the Oxford Rev iv al, 
with Us emphasis on eerLun aspects of th< Church idea, to help 
to re-awaken m manv Congregation elists a due feeling lor 
specific chureh-fellowship, wluch was the ni.iin passion with 
tiieir forefathers Another mfluenee mil ing in the s.amc direc- 
tion, but m a different spirit, was the Broad Church ideal 
represented in various forms by lhom.as Frskine of I inlathen, 
h W Robertson of Brighton and f 1 ) Maurice In the last 
of these the conception of Chnst’s Headship of the human race 
assumed a speewlly inspiimg form This eonccjUion, in a more 
definitely Biblical and Christian shape, attained forcible expres- 
sion in the writings of R W Dale of Birmmgh.am, the most 
influential Congregationahst 111 the closing decades of the ie)th 
century , m whom lived afresh the high Congregationalism of the 
early Scpiratists 

Modern Congregationalism, as highly sensitive to the Aeitgcnt 
and its solvent influence on dogma, shared for a time the critic il 
and negative attitude produced bv the first impact of a culture 
determined by the conception of development as applying to 
the whole realm of experience But it his largely outgrown 
this, and is addressing itself tei the progressive re-inlerprctation 
of C hristi initv, m an esscntully constructive spirit Similarly 
Its ecclesiastical statesmen h iv e been de veloping the full possi- 
bilities of Its polity, to suit the demands of tlie tunc for co- 
ordinated effort M hile its principle of congregational autonomy 
has been gammg ground in the more centralized systems, 

* Another disability, acuhlv felt by all Nonconlormists, ert Ltd 
by the act of 1OO2, viz exclusion from tlic national centrt of 
education, they sHovc earnestly to remedy hy their academu s, (he 
story of which is sketched by Dale, pp 499 ff , 5159-561 

* The modern use ot the teim chapel seems to date only from 
Methodism (Mackennal, p 165) 
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tvhether Episcopal or Presbyterian, its own latent capacity 
for co-operation has been evoked by actual needs to a degree 
never before realized in England Association for mutual help 
and counsel, contemplated in some degree m the early days, 
from Browne to the Savoy Declaration of 1658, but thereafter 
forced into abeyance, began early in the 19th century to find 
expression m County Unions on a voluntary basis, especially 
for promoting home missionary work These in turn led on to 
the Congregational Union of England and Wales, formed m 
1832, and consisting at first of “ County and District Associa- 
tions, together with any ministers and churches of the Congrega- 
tional Order recognized by an Association ” Later it was found 
that an assembly so constituted combined the incompatible 
functions of a council for the transaction of business and a 
congress for shaping or expressing common opinion and its 
constitution was modified so as to secure the latter object only 
B it after half a century’s furth^'r experience, public opinion, 
stimulated by growing need for common action in relation to 
certain practical problems of home and foreign work, proved ripe 
for the realization of the earlier idea in its double form In 1904 
the Union was again modified so as to embrace (t) a council of 
300, representative of the county association ■>, to direct the 
business for which the Union as siuh is rccponsihle, and (2) a 
more popular assembly, made up of the council and a large 
number of direct representatives of the associated churches 
Associition, however, remains as before voluntary, and some 
churches arc outside the Union , nor has a resolution of the 
assembly more than moral authority for any of the constituent 
churches As regards the “ Dedaration of haith, (huich Order 
and Discipline ” adopted in 1833, and still printed m the ofhcixl 
Year Book “ for general information ” as to “ what is commonly 
believed ” by members of the Union, what is characteristic is the 
attitude taken in the prelimm iry notes to “ creeds and artwles of 
religion ” These are disallowed as a bond of union or test of 
communion, much as in the Savoy Deri iration of 1658 it is said 
that constraint “ causeth them to degenerate from the name 
and nature of Confessions,” “ into Exactions and Impositions of 
taith ” 

Among topics which have exercised the collective mind of 
modern ( ongregationalism, and still exercise it, are church-aid 
and home missions, church extension m the Colonies, the con- 
ditions of entry into the ministry and sustentation therein, 
Sunday school work, the social and economic condition of the 
people (issuing m social settlements and institutional churches), 
and, last but not least, foieign missions Indeed the support of 
the London Missionary Society has come to devoKe almost 
wholly on C ongregationahsts, a responsibility recognized by the 
Union m 1889 and again m 1904 To afford a home for the 
centrili/ed activities of the Union, the Memorial Hall, Tamngdon 
Street, I ondon, was built on the site of the Tleet prison— -soil 
consecrated by sacrifice for conscience under Elizabeth — ^and 
opened m 1875 Tliere the Congregational Library, founded a 
generation liefore, is housed, as well as a publication department 
A congregational hymn-book (including Watts’ collection) was 
issued by the Union m 1836, and again in fresh forms m 1859, 
187 j and 1887 

I he theological colleges which tram for the Congregational 
ministry have themselves an interesting history, going back to 
the private ” academies ’ formed by ejected ministers They 
underwent great extension owing to the t vangelical Revival, and 
be( ame largely centres of evangelistic activity (Dale, p 593 ff ) 
But they were burdened by the necessity of supplying literary 
as well as theological training, owing to the disabilities of Non- 
conformists at Oxford and (.ambiidge till 1871 Even before 
that, however, owing partly to the impulse given by the university 
of London after 1836, the standard of learning m some of the 
colleges had been rising , and the last generation has seen marked 
advance in this respect In 1886 Spring Hill College, Birming- 
ham, was transplanted to Oxford, where it was refounded under 
the title of Mansfield College, purely for the poSt-graduate study 
of theology (first principal, Dr A M Fairbairn), m 1905 Cheshunt 
College, founded by the countess of Huntingdon, was transferred 


to Cambridge, to enjoy university teaching , whilst the creation 
of the university of Wales, the reconstitution of London Uni- 
versity, and the ert ation of Manchester University, led, between 
1900 and 1905, to the affiliation to them of one or more of the 
other colleges Indeed in all cases the students are now m some 
soit of touch with a university or university college There are 
eight colleges m E ngland, viz , besides Mansfield and Cheshunt, 
New and Hackney Alleges, London , Western College, Bristol , 
Yorkshire United College, Bradford , Lancashire Independent 
College, Manchester , the Congregational Institute, Nottingham 
In Wales there are three (one partly Presbyterian), m Scotland 
one, and in the colonies three The students number over 400 
Congregational statistics are very uncertain before 1832, 
when the Union began to make such matters its concern About 
1716 Daniel Neal knew of 1107 dissenting congregations, 860 
Presbyterian or Independent (of which perliaps 3150 were Inde- 
pendent), and 247 Baptist During the i8th century, though 
the Independents increased at the expense of the Presbyterians, 
It is doubtful whether they kept pace with the increase of popula- 
tion, until the Evangelical Revival In 1832 they reckoned 
some 800 churches, the Baptists 532 In 1907 the figures were, 
for Great Britain ^ as a whole Churches, branch cliurches 
and mission stations, 4928 , sittings, 1,801,447 . church members, 
498,953 , Sunday school scholars, 729,347, with 69,575 teachers , 
ministers (with or without pastoral charge), 3197, together with 
299 evangelists and lay pastors , lay preacheis, 5603 In other 
parts of the British empire there are some 1045 churches and 
mission stations (many native). South Africa, 385 , Australia, 
311, and lasmania, 49, Briti*:!! North America, 151 , British 
(lUiana, 50, and Jamaica, 48, New Zealand, 35, India, 15, 
Hongkong, 1 There are also congregational churches in 
\ustria, Bulgaria, Holland, Noiv/ay, Portugal, Spam, Sweden 
and m Japan (93) Apart from these, however, and some 
150,000 communicants m its foreign missions, British and 
American “ Congregationalism ’ reckons more than a million 
and a qurrter church members , while, including those known 
aj Baptists (^ v ), the total amounts to several millions more 
The Union of 1832 led indiiectly to two further deaelopments 
In the first place it fostered the growth of Congregationalism m 
British colonics Beginnings had already been made— jiartly 
by help of the Loni’on Missionary Society — in British North 
America (from New England), South Africa, Australia and 
British Guiana But m 1836 a Colonial Missionary Society was 
founded m connexion with the Union Secondly, a medium 
now existed for drawing closer the bonds between English and 
American Congrcgationalists Tins gradually led to the idea of 
“ An Ecumenical Council of Congregational Churches,” broached 
111 1874, and first realized in 1891, in the London International 
Council under the presidency of Dr R W Dale (</ v ) The 
second council met m Boston in 1S99, and the third in T dinburgh 
m 1908 Their proceedings were issued m full, and the institu- 
tion promised to take a permanent place in Congregationalism 
Bibliograihv — T he literature bearing on the subject is given 
with some fulne-js in the apjiendix to R W Dale 3 Ht'tiory of Lnglish 
Congregational nm (1907), the most authoritative work at piLscnt 
available For the ancient chinch the data arc collected m T M 
r indsav s The Church and the Ministry in tl 0 early Centuries (1902), 
and ui papers by the present wnter in the Contemp Review for July 
1897 and April 1902 For the modern peiiod m particular set 
H M Dexters Congregationalism of the I ast I hree Hundnd Yeats, 
as sten tn its Literature (New York, 1880), suppkrncnlod by biblio 
graphics in the first vols of the Congregational Historical Society s 
J ransactions (jgoi- ), themselves a growing store of fu sh 
materials Of the older histones Waddinglon s Congicpational 
History in 5 vols (1869-1880) contains abundant data, while for 
more detailed study reference may be made to various county 
histones, such as T Coleman, Independent Chinches of Northampton- 
shire (1853), T W Davids, Annals of Evangelical Nonconformity in 
Essex (18O3), R Hillcy, Laru-ashire, its Puritanism and Noncat - 
formity (1869) G H I'lki,, Ancient Meeting Houses in London (1870) , 
J Erowni, History of Cong in Norfolk and buffolk , W 

Uiwick, Nonconformity in Hertfordshire (1884) , W Denshani and 


* In Ireland the oldest existing Congregational church (at Cork) 
dates from 1760 , but most belong to the 19th century There are 
now 41 churches, attended by alxiut 10,000 persons The Channd 
I lands have t 2 churches, the oldest founded in 1803 
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J Ogle, Congr Churches of Dorset (1899) , H Summers, History 
of the Berks, S Bucks, and S Oxon Cong Churches (igo^) , and F J 
Powicke, History of the Cheshire Cong Union, 1806-1906 The 
Victorian County Histones (Corstible) may also be consulted Im- 
portant documents for CongregationuJi Faith and Order, with 
Iiihtoncal introductions, are printed in WiUiston Walker s Creeds 
and Platforms of Congregationalism (New York, 189^ A classic 
cjqiosltion of Congregational theory is contained m R W Dale's 
Manual of Cong Principles (1884) (J V B ) 

In America — ^The history of American Cor^regationalism 
during its early years is practically that of the origm of New 
England It may be said to begin with the arrival m 1620 of a 
small company including William Brewster, elder of the refugee 
church in Leiden, which founded Plymouth in the modern 
Massachusetts in the winter of that year Strictly speaking the 
members of this colony were Separatists, i e they belonged 
to that small body of Bniish Independents who “ separated ” 
from the state church under the leadership of Richard Clifton 
or ( lyfton (d 1616), lector of Babworth, and Brewster, a layman 
of Scrooby in Nottinghamshire By the end of ten years the 
Plymouth colony numbered about 300 About 1628 the religious 
troubles m England led to the emigration of a large number of 
Puritans , the colony of Massachusetts Bay was founded m 
1628-1630 by settlers led by John Fndicott and John Wmthrop, 
and a church on congregational laics was founded at Salem in 
1629, and another soon afterwards at Boston, which became 
the centre of the colony The similarity between the two 
colonies led to a close relationship, and considerable reinforce- 
ments continued to arrive until 1640 Certain differences in 
opinion on franchise questions led to the founding of the colony 
of Connecticut m 1634-1636 by settlers led by Ihomas Hooker 
(d 1647), John Haynes (d 1654), and others, and the colony of 
New Haven was founded m 1638 by a small company under 
John Davenport (1^97-1670) and Theophilus Eaton (d 1638) 
In 1643 these four congregational colonics formed a confederacy 
with a view to their common safety 

It has been calculated tlmt m the period 1O20-1640 upwards 
of 22,000 Puritan emigrants (the figures ha\e been placed as 
high as 50,000) sailed from British and Dutch ports 1 he reasons 
that compelled their departure determined their quality , they 
were all men of rigorous consciences, who loved their fatherland 
much, but religion more, driven from home not by mercantile 
necessities or ambitions, but solely by their determination to be 
free to worship Cod They were, as Mi'ton said, “ faithful and 
freeborn Englishmen and good Christians constrained to forsake 
their dearest home, their friends, and kindred, whom nothing 
but the wide ocean and the savage deserts of America could hide 
and shelter from the fury of the bishops ” Men so moved so 
to act could hardly be commonplace , and so among them wc 
find characters strong and marked, with equal ability to rule 
and to obey, as William Bradford (1590-1657) and Brewster, 
Edward Winslow (1595-1655) and Aides blandish (1584-1656), 
John Wmthrop (1588-1649) and Dr bamuel I'ullcr, and men so 
inflexible in their love of liberty and faith m man as Roger 
Williams and young Harry Vane As were the people so were 
their ministers Of these it is enough to name John Cotton, 
able both as a divine and as a statesman, potent m England by 
his expositions and apologies of the “ New England way,’ 
potent m America for his oiganizing and administrative power , 
Thomas Hooker, famed as an exponent and apologist of the 
“ New England way ” , John Eliot, famous as the “ apostle of 
the Indians,” first of Protestant missionaries to the heathen , 
Richard Mather, whose influence and work were carried on by 
his distinguished son, and his still more distinguished grandson, 
Cotton Mather I he motives and circumstances of the emigrants 
determined their polity , they went out as churches and settled 
as church states They were all Puritans, but not all Independ- 
ents —indeed, at first only the men from Leiden were, and they 
were throughout more enlightened and tolerant than the men 
of the other settlements Wmthrop’s company were noncon- 
formists but not separatists, esteemed it ” an honour to call the 
Chunh of England, from whence we rise, our dear mother, 
emigrated that they might be divided from her coiruptions, not 
from herself But the new conditions, backed by the special 
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influence of the Plymouth settlement, were too much for them , 
they became Independent, — first, perhaps, 01 necessity, then of 
conviction and choice Only so could tliey guard their ecclesi- 
astical and their civil liberties These, indeed, were at first 
formally as well as really identical In 1631 the general court 
of the Massachusetts colony resolved, “ that no man shall be 
ailmitted to the freedom of this bt dy politic, but such as are 
members of some of the churches witliin the limits of the same ” 
This lasted till 1664 In New Haven the same system prevailed 
from 1639 till 1665 Church and SUte, citizenship in the one 
and membership in the other, thus became identical, and the 
foundation was laid for those troubles and consequent sesenties 
that vexed and shamed the early history of Independene> m 
New England, natural enough w hen all their circ umstances arc 
fairly considered, indefensible when we regard their idea of the 
relation of the civil power to the conscience and religion, but 
explicable when their church idea alone is regarded And this 
latter was th( ir own standpoint , their acts were more acts of 
church disc'phne than those of civil penalty 
The years following the settlement of the four colonies were 
occupied m the solution of problems in churcli and civ il govern- 
ment and in the preparation for the proper training of minsters 
The relaiion between membership of the church and meml>ership 
of the civic community has been mentioned Ihe principal 
problem which divided the settlers was that known as the “ Half 
VVay Covenant,” which conc'erned the status of the children of 
original church members I he difliculty wis that, according 
to the principles held by the founders of the churches, the 
admission to membership of a pirent involved a similat status 
m the case of his children , on the other hand, no adult could 
be admitted unless the chimh as a whole was convinced that 
he was a man of proved Christian character \ compromise was 
arrived at by two assemblies, the first a convention of ministers 
held at Boston in 1657, the second a general synod of the churches 
of Massachusetts m 1662 As a result of these a'sembhes it 
was decided that tliosc who hid become members m childhood 
simply by virtue of their parents’ sUtus could not subsequently 
join in ihe celebration of the Lord 3 Supper nor record votes 
on ecclesiastical issues, unless they should approve themselves 
ft, they might, however, m thi ir turn bring their children to 
baptism and hand on to them the degree of membership which 
they tliemselves had received from their own parents I his 
el issification of the members into those who were m full com- 
munion and those who belonged only to the “ Half Way Cove- 
nant” w IS vigorously attacked by Jonathan Edwards, but it 
was not abolished until the early years of tne 19th century 
Of far greater importance not only to Congregationalism but 
also to the future of the Amencap colonies was the care taken 
by the settlers to provide adequate training for their ministers 
As early as 1636 they founded Harvard (ollcge, and in 1701 
Yale (cdlege was established Ihe emphasis laid by tne Congre- 
gationalists on this branch of their work has been eharacteristic 
of their successors both m America and in Great Britain 
len years after the founrlation of Harv’ard, missionary work 
among the Indians was undertaken by John Eliot and Ihomas 
Mayhew Eliot produced his Indian translation ol the benptures 
in 1661-1663, and by about 1675 there were six Indian churches 
with some 4000 eonv erts 

The enthusiasm which thus marked the early years of American 
Congregational ists rapidly cooled from one geneiation to another 
It was not until 1734 that a new outburst of zeal was aroused by 
the ” revivalist ” work of Jonathan Edwards, followed m 1740- 
1742 by George Whitefield Ihis wave of enthusiasm spread 
from Northampton, Mass, till it swept New England In- 
fortunately, however, the solid work achieved was accompanied 
by much superficial excitement among emotional persons for 
whom the so-called “ Great Awakening ” was merely a pass- 
ing sensation Moreover there was considerable controversy 
between the “Old Lights,” who regarded the “revival” as 
positively pern cious, and the “ New Lights,” who approved it 
Partly owing to its own faults and partly owing to the stress of 
political excitement which followed it, the Edwardean revival 
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was followed by nearly half a century of lethargy, during which 
the chief interest centred m the gradual growth of doctrinal 
controversy Two new theological schools began to emerge 
from the old Calvinistic theology of the early settlers Ihe first 
owed its origin to Jonathan Edwards (the elder) and was carried 
on by Samud Hopkins (1721-1803), Joseph Bellamy (1719- 
1790), Nathxniel Emmons (1745-1840), Jonathan Fdwards (the 
younger) and Timothy Dwight (1752-1817) I his system 6f 
thought, known as the “ New England Iheology,” rapidly 
became predominant, and by the beginning of the 19th century 
vas generally adopted An equally important school, though 
numerically smaller, came into existence in eastern Massachusetts 
under the leadership of Charles Chauncy (1592-1672) and 
Jonathan Mayhiw (1720-1766) During the events which led 
up to the Declaration of Independence this school, known as the 
“ Liberal ” school, was not prominent though the number of 
Its adherents steadily grew Subsequently, however, largely 
owing to the activity of men like William Ellery (banning, it 
acquired great importance As caily as 1805 it was recognized 
as predominant in Harvard College, and in 1815 it had become 
a distinct denomination under the new title “ Unitarian ” (see 
Unitvriavism) 

When the excitement caused by the Revolution had subsided, 
Congi egationalism entered upon a new period of energy From 
1791 onwards revival work again became prominent with results 
which far surpassed those of the Edwardean period Ihe 
number of church membcis steadily increased, and activities of 
wider and more lasting importani e were undertaken The loss 
of Harvard ( ollege compelled the provision of new seminaries, 
and missionary work both home and foreign was vigorously 
carried on Ihe following are the seminaries founded since 
1800 \ndover (1S08), Bangor (1816), Hartford (1834), the 
theological school of Obcrlm College (1835), Chicago (1858), 
Pacific (1869, now at Berkeley, Cal ), and Atlanta (Georgia), 
1901 In 1822 a special theological department was organized 
at Yilt Up to 18 ro missionary work had been tamed on at 
home by several local societies, but in that year the American 
Bo ird of ( oinmissioncrs for Foreign Missions was organized 
Other societies undertook various departments of work at home 
the Congregational Ivducxtion Society, for assisting candidates 
for the ministry (1815), the American Missionary Association 
(1846), founded by the anti-slavery party for the conversion 
of the negroes, which subsequently devoted its energies to work 
among the Indians of the west, the negroes of the south, the 
Chinese of the west coast and the T\kimo in Alaska , to aid in 
the building of churches and mission rooms the American 
Congregational Union was formed in 1853 (now called the Con- 
gregational Church Building Society) To these last societies is 
largely due the growth of the Congregational bodv in the west 
In the early days of this expansion Congregationalism and 
Presbyterianism worked hand m hxnd, but the so-called “ Plan 
of Union ” (1801) was successively abandoned by the Conserva- 
tive Presbyterians in 1837 and by the Congregationalists through 
the “ Albany Convention ” m 1852 It was this decision which 
for the first time gave to Congregationalists a true feeling of 
denominational unity (see lx low) 

The 19th century was a period of considerable progress for 
the Congregational body, and on the whole the same may be 
said for the first seven years of the 20th century On the other 
h-xnd, the numerical increase had not kept pace with the increase 
of population Ihe English Congregational Year Book for 1908 
said, m reference to the United States “ In spite of phenomenal 
increase of population Congregationalism in the states, as here 
m Ldndon, is only marking time If other sister churches were 
reporting progress, or were simply keeping abreast of the popula- 
tion, these facts would not be so ominous as they undoubtedly 
are But we hear no good news of that kind, and gather small 
comfort from the mere fact that Congregational churches are 
holding their own as well as any of their neighbours It must, 
therefore, be admitted that the great expansion which marked the 
first half of the 19th century has not been proportionately 
maintained None the less, Congregationalism has through its 


leading representatives taken an increasingly important part in 
theological controversy ana scholarship generally Among the 
followers of Jonathan Edwards the more prominent have been 
N W Taylor (Yale) and Edwards A Park (Andover) A new 
statement of the doctrine of the Atonement, proposed by Horace 
Bushnell (1802-1876) about 1850, provoked great controversy, 
but during the later years of the 19th century was widely accepted 
under the title of the “ New Theology ” It has not, however, 
caused a serious division within the denomination. 

Congregationalism in America has thus spread from New 
Fngland, its primitive home, over the West to the Pacific, 
hut has never had more than a slight foothold m the Southern 
states The remarkable junction or fusion of the Independents 
or “ Separatists ” who emigrated from Leiden to Plymouth, 
Massachusetts, with the Puritan Nonconformists of Massachusetts 
Bay, modified Independency by the introduction of positive 
fraternal relations among the churches This gave rise to 
Congregationalism in the more proper sense of the term Beyond 
the limits of New England the progress of the denomination 
as such was, as we have seen, a good deal hmdered for a long 
period by the willingness of New Englanders going West either 
to join the Presbyterians, with whom they were substanti illy 
agreed in doctrine, or to combine with them in a mixed scheme 
of policy m which the Presbyterian clement was uppermost 
It w-is not until about 1850 that Ameruan Congregationalists 
began to draw more closely together, and to propagate m the 
Western states and territories their own distinctive policy 
Meanwhile, without giving up the mam principle of the autonomy 
of the local church, they have developed m various ways an 
active disposition to co-operate as a unittd religious body This 
tendency to denominational union is manifest partly m the work 
of the various educational and missionary societies which have 
been enumerated, but more strikingly in the institution of the 
National Council, which is convened at intervals of throe \cars, 
and IS composed of ministers and lay delegates representing the 
churches The council, like the minor advisory councils which 
have been from early times called together for the guidance of 
particular churches on occasions of special difiiculty, is each 
time dissolved at its adjournment It is possessed of no authority 
Its function is to deliberate on subjects of common concern to 
the entire denomination, and to publish such opinions and 
counsels as a majority may see fit to send forth to the churches 
Ihe first of the National Councils (held at Boston m 1865) 
issued a brief statement of doctrine (the “ Burial Hill Declara- 
tion ”), descriptive of the religious tenets generally accepted by 
the denomination Later (1883) a large committee, previously 
appointed, framed a more full confession of faith (the “ Com- 
mission Creed ’ ), with the same end m view Of course neither 
of these creeds was in the least binding upon inmisLcrs or upon 
churches, except so far as in each instance they might be volun- 
tarily adopted The movement m the direction of union has 
been still further promoted by the International Councils referred 
to above (section on British Congregationalism ad fin ), in which 
the American Congregationalists have met the representatives 
of their brethren in Great Britain and its colonies having the 
same faith and polity In the different states, conferences, 
composed likewise of representatives of the several churches and 
their pastors, have sprung up I hese meet at stated intervals for 
the consideration of practical subjects of moment, and for the 
promotion of a religious spirit There is a tendency, moreover, 
to accord to the conferences the function of determining the tests 
of ministerial standing m the Congregational denomination 
In some of the states the licensing of preachers, which was 
formerly left to the voluntary associations of ministers in the 
different localities, has been made a function of the state con- 
ferences At the very first, in New England, the theory was held 
that a minister, on ceasing to be the pastor of a particular 
church, falls into the rank of laymen But the view was very 
soon adopted, and since has universally prevailed, that a minister 
m such cases still retains his clerical character In later times the 
measure of authority conceded to a pastor as the shepherd of a 
flock has been much diminished m consequence of the gradual 
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development of democratic feeling m both minister and congre- 
gation This loss of clerical prestige has been due in no small 
degree to the increasing habit of dispensing with a form of 
installation, and of substituting for a permanent pastorate, 
instituted with the advice and consent of a council, an engage- 
ment to serve as a minister for a fixed term of one or more years 
Under this custom of “ stated supplies ” ordination may be 
granted to those whose ministry in a particular church is made 
and dissolved by no other process than a mutual agreement 
The Congregational churches, as distinct from the churches 
retaining the same polity, but separated by the adoption of 
Unitarian opinions, have m times past professed to be Calvinists 
of stricter or more moderate types But as early as 1865, 
Arminians were welcomed to Congregational fellowship In the 
last few decades, with the spread m the community of innova- 
tions m doctrinal and critical opinions, a wider diversity of belief 
has come to prevail, so that “ Fvangelical,” m the popular sense 
of the term, rather than “ Calvinistic,” is the epithet more suit- 
able to American Congregational preachers and churches 

The Year Book for iyo7 rcpoiUd the total number of communi- 
cants m all the states at 708,013 (in 1857, 224,732) Sunday school 
scholars, 679,044 (in 1857, 195,572) , churches, 5989 (m 1857, 2350) , 
ministers, 5972 (in 1857, 2315) the amount of benevolent contri- 
butions by the churches as $2,591,693, m addition to a total home 
expenditure of $8,986,727 In the theological seminaries there 
were 417 students m 1907-1908, as compared with a maximum 
of 596 in 1891-1892, and a minimum of 181 in 1864-1805 The 
American Board of Comraissiom rs for Foreign Missions reported 
for the year ending August 31, 1907 579 mission me s ma 4135 

native workers , 580 charches with OS, 000 communicants and 

65,000 scholars 

bee Williston Walker, Htitorv of the Congregational Churches tn 
the United States (1894) A Dunning, I he National Council Digest 
(Boston, 1906) 

CONGRESS (I at congressus, coming together, from cottgredi , 
ciintf with, and gradus, step), m diplomacy, a solemn assembly 
of sovereigns or their plenipotentiaries met together for the 
purpose of definitely settling internationxl questions of common 
interest In this political connotation the word first came 
into use m the 17th centurj , xn isolated instance occurs m 
1636, when it was applied to the meeting of delegates summoned 
by the pope to Cologne, to attempt to put an end to the Thirty 
Years’ War In 1647 the meetings of delegcates for the conclusion 
of peace, assembled at Osn vbruck and M unster, were termed a 
congress , and m spite of objections to it on the ground that it 
was “coirsc and inappropriate,” based on the physiological 
sense of the word, it continued thenceforward in use 

The adoption of the name Congress for the national legislative 
body in the United States (and so for other American countries) 
was simply a development from this usage, for the “ Continental 
Congresses’ of 1774 and 1775-1781, and the “ C ongress of the 
f ('infcderation ” (1781 1788), were, as inter-state representative 
deliberative bodies, analogous to international congresses, and 
the Congress of 1789 onw irds ultimately consists of representa- 
tives of the sovereign states composing the Union, this body is, 
however, dc alt with under United Stai es Political Institutions 
The more general analogous use of the term (Church Congress, 
kc ) IS of modern origin 

In Its international sense the term congress” is only applied 
to gatherings of first-class importance, attended either by the 
sovereigns themselves or by their secretaries of state for foreign 
affairs , less important meetings, e g either m preparation for a 
congicss or for the settlement of a particular question, are 
usually termed “ conferences ” The dividing line between the 
congress and the conference is, however, historically ill-defined , 
and though a congress of the first importance, e g that of Vienna 
(1814-1815), IS never otherwise described, the two terms have 
often been used indifferently in official diplomatic correspondence 
even of such dignified assemblages as the meetings of sovereigns 
and statesmen at Aix-la-Chapelle (1818), Troppau (1820) and 
Laibach (1821) The individual sessions of a congress are also 
sometimes called conferences 

The results of the work done at various international congresses 
in developing a sense of the common interests of nations are 
dealt with under International Law and its allied articles 
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The more important congresses, eg Munster and Osnabruck 
(Westphalia) in 1648 , Breda, 1667 , Aix-la-Chapelle, 1668, 
1748, 1818 , Nijmwegen 1678 , Regensburg, 1682 , Ryswick, 
1697, Utrecht, 1713, letschen, 1779, Pans, 1782, 1814, 
1815, 1856, Rastadt, 1794, Amiens, 1802, Chatillon, 1814, 
Vienna, 1814-1815, Troppau, 1820, Laibach, 1821, Verona, 
1822 , Berlin, 1878, are treated under their topographical 
headings The present article is concerned only with the 
questions of constitution and procedure 

Convocation and constituent Elements of a Congress — Any 
sovereign Power lias the right to issue invitations to a congress 
or conference In pnnuplc, moreover, every state directly 
concernexl in the matters to be discussed has the right to he 
represented But this principle, though affirmed bv the Powers 
at Aix-la-Chaptlle m 1818, has rarely been translated into 
practice At the congress of Vienna (1814-1815), the decisions 
of which affected everv state in Europe, a committee of the five 
great Powers claimed and exercised the right to settle every- 
thing of importance , and this set the precedent which has been 
followed ever since At the congresses of Pans and Berlin, as 
at that of Vienna, the great Powers regulated the affairs of lesser 
states without consulting the representatives of the latter 
Similarly, at the conference of 1869 on the affairs of Crete no 
representative of Greece was present , and at the conference 
of London (1883), on the international regulation of the Danube, 
the sovereign state of Rumania, though a Danubian Power, was 
not represented It was only with great difficulty that ( avour 
obtained admission to the congress of Pans in 1856, and the 
proposal of a congress in 1859 broke down on the refusal of Austria 
to admit the right of Sardinia to be represented M Pradier- 
Fodere deplores the consistent breach of the “ fundamental 
rule ” in this respect , but since every sovereign state, great anti 
small, once admitted, has an equal voice, it is difficult to sec 
how a pnnciple, cquitdile in theorv, could lx; established in 
practice The failure of the Hague conferences to arrive at anv 
substantial results was m fact due, more than anything else, to 
the admission on equal terms of a crowd of very unequal Powers 
It may then lie liid down that ill congresses and conferences 
th It have effected settlements of importani e have Ixicn summoned 
and dommated b> Powers strong enough to enforce respect for 
their views 

Preliminanes — Before a congress meets it is customarv, not 
only to agree on the place of meeting (a question often of first- 
class importance) and on the Powers to whom invitations arc 
to be sent, but to define very larcfully the nature and scope 
of the business to be transacted Ihis is done sometimes bv 
an elaborate exchange of diplomatic correspondence issuing 
in preliminary conventions, sometimes by the summoning of 
conferences, eg those at Vienna in 1855 preliminaiy to the 
congress of P ins m 1 856 

Procedure — When the congress assembles the first business 
IS the verilication of powers, which is done by a commission 
specially appointed to examine the credentials of the pleni- 
potentiaries It IS usual for the Powers, for obvious practical 
reasons to be represented b\ two or three plenipotentiaries 
If the foreign minister himself attend, he needs no credentials , 
those of his colleagues are countersigned by him The verifica- 
tion being completed, questions of procedure, of preitdeme and 
the like, are settled In earlier times this wis a matter of 
extreme difficultv anil dclicao , since there was no norm by which 
the respective dignity of the representatives of first-class Powers 
could be established , an inerediblc amount of time w is wasted 
in futile questions of precedence, and not seldom negotiations 
for a pieace that everv one desired broke down on a point of 
etiquette All this has been obviated bv the rule observ cd at 
the congress of Berlin (1878), according to which the pleni- 
potentiaries took their seats at a horse-shoe table in the alpha- 
betical order of the states they represented, according to the 
French alphabet 

The presidency of the congress is bv courtesy reserved for the 
minister for foreign affairs of the state m which the meeting is 
held, if, however, he decline to serve, a president is elected , 
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or, if there be a mediating Power, the minister representing this 
presides At the first session the president takes his seat and 
dehvers a speech welcoming the delegates and sketching the 
objects of the meeting , the bureau of the congress (secretary, 
assistant secretaries, and archivist) is then elected on the nomina- 
tion of the president, and its members are mtroduced to the 
assembly Finally the president impresses on all present the 
obligation of keepu^ the proceedmgs secret, and adjourns the 
session for a day or two, in order that the mmisters may have an 
opportunity of making each others’ acquaintance and talking 
matters over in private Serious business begins with the 
second session 

The discussions are governed by carefully defined rules Thus 
every proposition must be presented in writing, and all decisions 
to be binding on all must be unanimous The secretary keeps 
the mmutes (proc^s-verbal) of each session, which are signed by 
all present and read at the next meeting This protocol — as it 
has been called since the congress of Vienna — takes the form of 
a bald, but very exact r^sum6 of important points discussed, 
endmg with a record of the conclusions and resolutions arrived 
at If there be no such results, opinions arc recorded If anv 
plenipotentiary dissent from the general opinion, such dissent 
must be recorded m the protocol Sometimes short signed 
memoranda, known as a vote or opinion, are attached to the 
protocol, stating the reasons that have governed the Powers in 
question in agreeing to a given conclusion Individual Powers 
may express their dissent in two ways either by placing such 
dissent on record, as Lord Stewart did at Laibach, or by with- 
drawme altogether from the sessions of the congress, as Spam 
did at Vienna and (rreat Bntain at Verona 1 hough the Final 
Act of Vienna was issued as the act of all the Powers, the sub- 
sequent formal adhesion of Sp^un was considered necessary to 
complete the “ European ” character of that treaty , the action 
of Great Britain at Verona prevented the intervention in Spain 
from having the sanction of the concert At Vienna in 1814, 
owing to the vast range of the questions to be settled, the work 
of the congress was distributed among committees , but at 
Pans (1856) and Berlin (1878) all matters were discussed and 
settled m full session The conclusions arrived at after the 
discussion of the various subjects before the congress are usually 
embodied m separate conventions, duly signed by the Powers 
who are a party to them Finally, these separate conventions 
are brought together in an inclusive treaty, signed by all the 
plenipotentiaries present, known as the Final Act< 

Ste P Piadier-Fod^ rc, Cours de droit diplomatique (2 vols , 2nd cd , 
Pans, 1899) (WAP) 

CONGREVE, RICHARD (1818-1899), English Positivist, was 
bom at Leamington on the 4th of September 1818, and was 
educated at Rugby under Dr \rnold, who is said to have expressed 
a higher opinion of him than of any other pupil After taking 
first-class honours at Oxford and gaming a fellowship at Wadham 
College, he spent some time as a master at Rugby, but returned 
to Oxford as a tutor Soon after the revolution of 1848 he visited 
Paris, where he made the acquaintance of Barthdlemy St Hilaire 
and Auguste Comte He was so attracted by the Positive 
philosophy that he resigned his fellowship in 1855, and devoted 
the remainder of his life to the propagation of the Positive 
philosophy He took a leading part in the work carried on m 
Chapel Street, Lamb’s Conduit Street In 1878 he declined to 
admit the authority of Pierre Laffitte, Comte’s official successor, 
and the result was a split in the ranks of English Positivism, 
hredenc Harrison, Dr J H Bridges and Professor E Beesljr 
forming a separate society at Newton Hall, Fetter Lane Con- 
greve translated several of Comte’s works, and in 1874 published 
a large volume of essays, in which he advocated Comte’s view 
that It was the duty of Great Britain to renounce her foreign 
possessions He was a man of high charawrter, courtly manners 
and great mtellectual capacity He died at Hampstead on the 
5th of July 1899 

Publications — Roman Empire of the West (1,855) , annotated 
edition of Anstotle s Politics (1855 2nd ed , 1874), Catechism of 
the Positive Religion, translated from the French of A, Comte (1858 , 
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3rd ed , 1891) , Elizabeth of England (1862) , Essays, political, social, 
and religious (1874 , 2nd series, 1892) , Historical Lectures (collected 
m one volume, 1902) 

CONGREVE, WILLIAM (1670-1729), English dramatist, the 
greatest English master of pure comedy, was bom at Bardsey 
near Leeds where he was baptized on the loth of February 
1670, although the inscription on his monument gives his date 
of birth as 1672 He was the son of William Congreve, a soldier 
who was soon after his son’s birth placed m command of the 
garrison at Youghal To Ireland, therefore, is due the credit 
of his education — as a schoolboy at Kilkenny, os an under- 
graduate at Dublin, where he was a contemporary and friend of 
bwift From college he came to London, and was entered as a 
student of law at the Middle lemple The first-fruits of his 
studies appeared under the boyish pseudonym of “ Cleophil,” 
in the form of a novel whose existence is now remembered only 
through the unabashed avowal of so austere a moralist as Dr 
Johnson, that he “ would rather praise it than read it ” In 
Congreve’s real career began, and early enough by the latest 
computation, with the brilliant appearance and instant success 
of his first comedy, The Old Bachelor, under the generous auspices 
of Dryden, then as ever a living and immortal witness to the 
falsehood of the vulgar charge which taxes the greater among 
poets with jealousy or envy, the natural badge and brand of the 
smallest that would claim a place among their kind The dis- 
crowned laureate had never, he said, seen such a first play , 
and indeed the graceless grace of the dialogue was as yet only to 
be matched by the last and best work of Etherege, standing as 
till then It had done alone among the barefaced brutalities of 
Wycherley and Shadwcll The types of Congreve’s first work 
were the common conventional properties of stage tradition , 
but the fine and clear-cut style in which these types were repro- 
duced was his own The gift of one place and the reversion of 
another were the solid fruits of his splendid success Next year 
a better play from the same hand met with worse fortune on the 
stage, and with yet higher honour from the first living poet of 
his nation The noble verses, as faultless in the expression as 
reckless in the extravagance of their applause, prefixed by 
Dryden to The Double Dealer, must naturally have supported 
the younger poet, if indeed such support can have been required, 
against the momentary annoyance of assailants whose passing 
clamour left uninjured and secure the fame of his second comedy , 
for the following year witnessed the crowning triumph of his art 
and life, in the appearance of 1 ove for Love (1695) Iwo years 
later his ambition rather than his genius adventured on the 
foreign ground of tragedy, and The Mourning Unde (1697) began 
such a long career of good fortune as in earlier or later times 
would have been closed against a far better work Next year 
he attempted, without his usual success, a reply to the attack 
of Jeremy Collier, the nonjuror, “ on the immorality and profane- 
ness of the English stage ” — an attack for once not discreditable 
to the assailant, whose honesty and courage were evident enough 
to approve him incapable alike of the ignominious precaution 
which might have suppressed his own name, and of the dastardly 
mendacity which would have stolen the mask of a stranger’s 
Against this merit must be set the mistake of confounding in 
one indiscriminate mdu tment the levities of a writer like Con- 
greve with the brutalities of a writer like Wycherley — an error 
which ever since lias more or less perverted the judgment of 
succeeding critics The general case of comedy was then, 
however, as untenable by the argument as indefensible by the 
sarcasm of its most brilliant and comparatively blameless 
champion Art itself, more than anything else, had been out- 
raged and degraded by the recent school of the Restoration , 
and the comic work of Congreve, though different rather m kind 
than in degree from the bestial and blatant licence of his im- 
mediate precursors, was inevitably for a time involved m the 
sentence passed up>on the comic work of men in all ways alike 
his inferiors The true and triumphant answer to all possible 
attacks of honest men or liars, brave men or cowards, was then 
as ever to be given by the production of work unarraignable 
alike by fair means or foul, by frank impeachment or furtive 
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imputation In 1700 Congreve thus replied to Collier with The 
Way of the World — the unequalled and unapproached master- 
piece of English comedy, which may fairly claim a place beside 
or but just feneath the mightiest work of Moline On the stage 
which had recently acclaimed with uncritical applause the 
author’s more questionable appearance in the field of tragedy, 
this final and flawless evidence of his incomparable powers met 
with a rejection then and ever since inexplicable on any ground 
of conjecture During the twenty-eight years which remained 
to him, Congreve produced little beyond a volume of fugitive 
verses, published ten years after the miscarriage of his master- 
piece His even course of good fortune under Whig and Tory 
governments alike was counterweighed by the physical in- 
firmities of gout and failing sight He died, January 19, 1729, 
in consequence of an mjury received on a journey to Bath by 
the upsetting of his carnage ; was buried in Westminster Abbey, 
after lying in state in the Jerusalem Chamber, and bequeathed 
the bulk of his fortune to the chief friend of his last years, 
Henrietta, duchess of Marlborough, daughter of the great duke, 
rather than to his family, which, according to Johnson, was 
then m difficulties, or to Mrs Bracegirdle, the actress, with whom 
he had lived longer on intimate terms than with any other mistress 
or friend, but who inherited by his will only £200 The one 
memorable incident of his later life was the visit of Voltaire, 
whom he astonished and repelled by his rejection of proffered 
praise and the expression of his wish to be considered merely as 
any other gentleman of no liter iry fame I he great master of 
well-nigh every province in the empire of letters, except the only 
one in whi< h his host reigned supreme, replied that in that sad 
case Congreve would not have received his visit 
The fame of the greatest I nglish comic dramatist is founded 
wholly or mainly on but three of his five plays His first comedy 
was little more than a brilliant study after such models as were 
eclipsed by this eirliest effort of their imitator, and tragedy 
under his hands appears rouged and wrinkled, in the patches 
and powder of Lady Wishfort But his three great comedies 
are more than enough to sustain a reputation as durable as our 
language Were it not for these we should have no samples 
to show of comedy m its purest and highest form Ben Jonson, 
who alone attempted to introduce it by way of reform among 
the mixed work of a time when comedy and tragedy were as 
inextricably blended on the stage as m actual life, failed to gn e 
the requisite ease and the inclispensable grace of comic life 
and movement to the action and pission of his elaborate 
and magnificent work Of Congreve’s immediate predecessors, 
whose aim had been to raise on French foundations a new 
English fabric of simple and unmixcd coined) , Wycherley was 
of too base metal and Etherege was of metal too light to be 
weighed agnnst him , and liesides theirs no other or finer coin 
was current than the crude British ore of Sha Iw ell’s brutal and 
burly talent Boi rowing a metaphor from Landor we may sav 
that a limb of Alolu^re would he\e sufficed to make a ( ongreae, a 
limb of Congreve would luve sufficed to make a bheridan Ihc 
broad and robust humour of Vanbrugh’s admirable comedies 
gives him a place on the master s right hand , on the left stands 
Farquhar, whose bright light gf’nius is to Congreve’s as female 
IS to m ik , or “ as moonlight unto sunlight ” No English wnter, 
on the whole, has so nearly touched the skirts of Moli^re , but 
his splendid intelligence is wenling m the deepest and subtlest 
quality which has won for Moh^re from the greatest poet of his 
country and our age the trilnite of exact and final definition 
conveyed m that perfect phrase which salutes at once and denotes 
him — “ ce moqueur pensif comme un apotre ” Only perhaps in 
a single part has Congreve half consciously touched a note of 
almost tragic depth and suggestion , tliere is something well- 
nigh akin to the grotesque and piteous figure of Amolphe 
himself in the un venerable old age of Lady Wishfort, set off and 
lelieved as it is, with grace and art worthy of the supreme 
French master, against the only figure on any stage which need 
not shun comparison even with that of C^lim^ne 
The Worhs of William Congreve were published m 1710 vols ) 
The Dramatyc- Works of "Wycherley, Congreve edited by Leigh 


Hunt (1849), contains a biographical and critical notice of Congreve 
St-e also Jhe Comedies of WilUam Congreve (1895), with an intro- 
duction by W G S Street , and 1 he Best Plays of William Congreve 
(1887, 1903), edited for the Mermaid Senes by A C Ewald The 
Life of Wtlltatn Congreve {1887) by Edmund Gosse, m E S Robert- 
son's Great Writers, contains a bibliography by J P Andt rson 

(ACS) 

CONGREVE, SIR WILLIAM, Bart (1772-1828), British 
artillerist and inventor, was bom on the 20th of May 1772, 
lieing the eldest son of Lieutenant-General Sir William Congreve 
(d 1814), comptroller of the Ro) al I aboratory at Woolwich, 
who was made a baronet in 18 1 2 He was edut ated at Singkwell 
school, Kent, and (1788 1793) at Trinity College, C^mbrwlge, 
taking the degrees of B \ in 1793 and M A in 1795 In the 
latter year he entered the Middle Temple, and up to 1808 he 
lived m Garden Court, at first studying law, later editing a 
political newspaper, and in the end devoting himself to the 
development of the war rocket, for which he is chiefly remembered 
ihrough his father he enjoyed many opportunities of experiment- 
ing with artillery material, and fiually in 1805 he was able to 
demonstrate to the prince regent, Pitt and others the uses of 
the new weapon In 18015 he accompamtd Sir Sidney Smith in 
a naval attack on the Trench flotilla at Boulogne, but the 
weather prevented the use of rockets In another attack on 
Boulogne m 1806, however, the Congreve rockets, which were 
fired in salvos from boats of special construction, were very 
effectual, and m 1807, 1S08 and 1809 they were employed with 
excellent results on land and afloat at the su ge of ( openhagen, 
in Ixird Gambler’s fight in the Basfjue Roads and in the W alcheren 
expedition Congreve himself was present in all tliese affairs 
In 1810 or i8ii he became equerry to the pnnee regent, with 
whom he was a great favourite, and m 18 ti he was elected a 
fellow of the Royal Society, m the same )ear he at last 
received militar) rank, being gazetted lieutenant-colonel in the 
Hanoverian artilkrc In 1812 he became number of parliament 
for (latton In 181 3, at the request of the admiralty , he designed 
a new gun for the armament of frigates, which was adopted and 
very favourably reported on In the same y ear the newly formed 
“ RcKket Troop ’ of the Royal Artillery v\as sent to serve with 
the Allies in Germany, an i this troop rendered excellent serv ice 
at the battle of Itipzig, where Us commander Captain Bogue 
was killed In recognition of their services Congreve was shortly 
afterwards decorated b\ the sovereigns of Russii and Sweden 
Manv vears later the Congreve rocket was superseded by Hale s, 
which had no stick 

In 1814, on the death of his father, Colonel Congreve succeeded 
to the baronetcy and also to the office of comptroller of tlie 
Royal Laboratory He also became mspector of military 
machines, but his Hanoverian commission did not (it seems) 
entitle him to command troops of the Ro\al Artillery, ancl 
there was a certain imount of friction and jcalousv between 
(ongrevc and the Royal Artiller\ ofiiccrs During the visit of 
the alhed sovereigns to I/Ondon m this year, Congreve arranged 
the fetes and especially the pyrotechnic displav s which the prince 
regent gave in their honour In 1817 he became senior equerry 
to the prince and a K H , and in 1818 mtjor-gencral a la suite 
of the Hanoverian army In 1820 Sir William Congreve was 
elected M P for Plymouth (for which constituency he sat until 
Ins death), and in the following year, at the coronation of George 
IV (whose senior equerry he remained), he arranged a great 
pyrotechnic displax m Ilydc Park In his later y ears Congreve 
took a prominent part in various industrial vcntuics, such as 
gas companies, v\hich, however, veere for the most ptirt un- 
successful He died at Toulouse on the i6th of May 1828 

Congreve was an ingenious ancl versatile man of science 
Besides the war rocket he invented a gun-rccoil mounting, a 
time-fuze, a parachute attachment to the rocket, a hydro- 
pneumatic canal lock and sluice (1813), a perpetual motion 
machine (see Pfrpktuai Motion), a process of colour printing 
(1821) which was widely used in Germanv, a new form of steam- 
engine, and a ipethod of consuming smoke (which was applied 
at the Roy al Laboratory) , he also took out patents for a dexk 
in which time was measured by a Ixill rollmg on an inclined 
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plane , for protecting buildings against fire , inlaying and 
combining metals , unforgeable bank-note paper , a method 
of killing whales by means of rockets , improvements in the 
manufacture of gunpo\\der , stereotype plates , fireworks , 
gas meters, &c The first friction matches made in England 
(1827) were named after him by their inventor, John Walker 
He published a number of works, including three treatises on 
The Congreve Rocket System (1807, 1817 and 1821 , the last 
was translated into German, Weimar, 1829), An Elementary 
Treatise on the Mounting of Naval Ordnance (1812) , A Descrip- 
tion of the Hydro pneumatical Lock (181^), A Neio Principle of 
Steam-Engine (1819), Resumption of Ca<;h Payments (1819), 
Systems of Currency (1819), &c 

See Colonel J R J jocebn m Journal of the Royal Artillery, 
vol 32, No 1 1, and sources i herein icforn d to T he account m the 
Dictionary of National Biogrr phy is v 1 y inacc iiate 

CONGRUOUS (from Lat coi gri ere, to agree), that which 
corresponds to or agrees with anything , the derivation appears 
m “ congruence,” a condition of such correspondence or agree- 
ment, a term used particularly in mathematics, eg for a doubly 
infinite system of lines (see Sorf\ce), and 111 the theory of 
numbers, for the relation of two numbers, which, on being 
divided bv a third numlKi, known as the modulus, leave the 
same remainder (see Number) I he similar word “ congniity ” 
IS a term of Scholastic tlvology m the doctrine of merit God’s 
recompense for good wm ks, if pcrfoimcd m a state of grace, is 
based on “ condignity,” nentum de condigno , if before such a 
state IS reached, it shoif o be fit or “ congruous ” that God should 
recompense such work^ by conferrin ' the “ first grace,” mentum 
de congriio The term is also used in theologv, in reference to 
the controversy between the Jesuits and the Dominicans on 
the subject of grace, at the end of the i6th centurv (sec Moiina, 
Luis, and Suarf7, Francisco) 

CONIBOS, or Manoas, a tribe of South \mcriran Indians 
inhabiting the Pampa del Sacramento and the banks of the 
Ucayali, Peru Spanish missionaries first visited them in 1683, 
and m 16815 some Franciscans who had founded a mission among 
them were massacred A like fate befell a priest in 1695 They 
have since been converted and are now a peaceful people 

CONIC SECTION, or briefly Conic, a curve in which a plane 
intersects a cone In ancient geometry the n ime was restricted 
to the three particular forms now designated the ellipse, parabola 
and hvperlifiU, and this sense is still rctuned in general works 
Put m modern gtometiy, esptciilly in the inalytical and pro- 
jective methods, the “ principle of contmuitv ” renders advisable 
the inclusion of the other forms of the se< tion of a ( one, viz the 
circle, and two lines (and also two points, the reiiprocal of two 
lines) under the geneial title come The definition of conics as 
sections of a cone was cmplovi d by the Greek geometers as the 
fundamental principle of their rose art hes in this subject , but 
the subsetiuent development ol geometru al methods has brought 
to light many other meins for defining these curves One defini- 
tion, which IS of especial value in the geometrical treatment of the 
conic sections (ellipse, parabola and hyperbola) in piano, is tha<^ 
a conic IS the locus of a point whose distances from a fixed point 
(termed the focus) and a fixed line (the directn ) are m constant 
ratio This ratio, known as the eccentricity, determines the 
nature of the curve , if it be greater than unity, the conic is a 
hvperbola, if equal to unity, a parabola, and if less than 
unity, an ellipse In the case of the circle, the centre is the focus, 
ind the line at infinity the directrix , we therefore see that a 
circle IS a conic of zero eccentricity 

In projective geometry it is convenient to define a conic 
section as the projection of a circle The particular conic into 
which the circle is projected depends upon the relation of the 
“ vanishing line ” to the circle , if it intersects it in real points, 
then the projection is a hyperbola, if in imaginary points an 
ellipse, and if it touches the circle, the projection is a parabola 
These results may be put in another way, viz the line at infinity ! 
intersects the hyperbola in real points, the ellifwe in imagmary 1 
points, and the parabola in coincident real points A conic may 1 
also be regarded as the polar reciprocal of a circle for a point , 


I if the point be without the circle the conic is an ellipse, if on the 
circle a parabola, and if within the circle a hyperbola In 
analytical geometry the conic is represented by an algebraic 
equation of the second degree, and the species of conic is solely 
determined by means of certain relations between the coefficients 
Confocal conics are conies having the same foci If one of the 
foci be at infinity, the conics are confocal parabolas, which may 
also be regarded as parabolas having a common focus and axis 
An important property of confocal systems is that onl^ two 
confocals can be drawn through a specified point, one being an 
ellipse, the other a hyperbola, and they intersect orthogonally 

The definitions given above reflect the intimate association 
of these curves, but it frequently happens that a particular conic 
IS defined by some special property (as the ellipse, which is the 
locus of a point such that the sum of its distances from two 
fixed points is constant), such definitions and other special 
properties are treated in the articles Ellipse, Hyperbola and 
Parabola In this article we shall consider the historical 
development of the geometry of conics, and refer the reader to 
the article Geometry Analytical and Projective, for the special 
methods of investigation 

History — 1 he invention of the conic sections is to be assigned 
to the school of geometers founded by Plato at Athens about the 
4th century b c Under the guidance and inspiration of this 
philosopher much attention was given to the geometry of solids, 
and It is probable that while investigating the cone, Menaechmus, 
an associate of Plato, pupil of Eudoxus, and brother of Dino- 
stratus (the inventor of the quadratnx), discovered and investi- 
gated the various curves made by truncating a cone Menaechmus 
discussed three species of cones (distinguished by the magnitude 
of the vertical angle as obtuse-angled, right-angled and acute- 
angled), and the only section he treated was that made by a 
plane perpendicular to a generator of the cone , according to the 
species of the cone, he obtained the curves now known as the 
hyperbola, parabola and ellipse That he made considerable 
progress in the study of these curves is evidenced by Eutocius, 
who flourished about the 6th century a d , and who assigns to 
Menaechmus two solutions of the problem of duplicating the 
cube by means of intersecting conics On the authority of the 
two great commentators Pappus and Proclus, Euclid wrote 
four books on conics, but the origin ds are now lost, and all we 
have IS chiefly to be found in the works of Apollonius of Perga 
Archimedes contributed to the knowledge of these curves by 
determining the area of the parabola, giving both a geometrical 
and a mechanical solution, and also by evaluating the ratio of 
elliptic to circular spaces He probably wrote a book on conics, 
but it IS now lost in his extant Conoid<; and Spheroid <; he di fines 
a conoid to be the solid formed by the revolution of the pxiabola 
and hyperbola about its axis, and a spheroid to be formed 
similarly from the ellipse , these solids he discussed with great 
acumen, and effected their cubature by his famous “ method of 
exhaustions ” 

But the greatest Greek writer on the conic sections was 
Apollonius of Perga, and it is to his Conte Sections that we are 
indebted for a review of the early history of this subject Of 
the eight books which made up his original treatise, only seven 
are certainly known, the first four in the original Greek, the next 
three are found in Arabic translations, and the eighth was 
restored by Edmund Halley in 1710 from certain introductory 
lemmas of Pappus The first four books, of which the first three 
are dedicated to Eudemus, a pupil of Aristotle and author of the 
original Eudemian Summary, contain little that is original, 
and are principally based on the earlier works of Menaechmus, 
Aristaeus (probably a senior contemporary of Euclid, flourishing 
about a century later than Menaechmus), Euclid and Archimedes 
The remaining books are strikingly original and are to be regarded 
as embracing Apollonius’s own researches 

The first book, which is almost entirely concerned with the con 
struction ot the three come sections, contains one of the most 
brilliant of all the discoveries of Apollonius Pnor to his time, a 
right cone of a definite vertical angle was required for the generation 
of any particular conic Apollonius showed that the sections 
could all be produced from one and the same cone, which mav be 
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either right or oblique, by simply varying the inclination of the 
cutting plane The importance of this generalization cannot be 
overestimated , it is of more than historical interest, for it lemains 
the basis upon which certain authorities introduce the study of 
these curves To comprehend more exactly the discovery of 
Apollonius, imagine an oblique cone on a circular base, of which the 
line joining the vertex to the centre of the base is the aMS The 
section made by a plane containing the axis and pt rpt ndieular to 
the base is a triangle contained by two generating lines of the cone 
and a diameter of the basal circle Apollonius considered sections 
of the cone made by planes at any inclination to the plane of the 
circular base and peipendieular to the triangle containing the axis 
The points in which the cutting plane mltrsccts the sides of the 
triangle aie the vertices of the curve and the line joining these 
points 13 a diameter which Apollonius named the latus transversum 
He discriminated the three species of conics as follows —At one of 
the two vertices eicct a perpendicular (lattis rectum) of a certain 
length (which is determined below), aiul join the extremity of this 
line to the other vertex At any point on the latu’i transversum 
erect an ordinate Then the sijuare of the ordinate intercepted 
between the diameter and the curve is etjual to the rectangle eon 
tamed by the poition of the diameter between the hrst vertex and 
the foot of the ordinate, and tlic segment of the ordinate intercepted 
between the diameter and the hm joining the extremity of the latus 
rectum to the second vertex Tins propei ty is true for all conics, and 
it served as the basis of most of the constructions and propositions 
given by Apollonius Ihe conies arc distinguished by the ratio 
between the latus rectum (which wis oi finally calUd the latus 
erectum, and now often n ferred to as the parameter) and the segment 
of the ordinate intercepted between the diamete r and the lint joining 
the secontl ve ’•te x with the extremity of the latus rectum When the 
cutting plane is inclined to the base of the cone at an angle less than 
that made by the sides of the eont, the latus rectum is greater than 
the intercept on the ordinate, ind we obtain the ellipse , if the 
plane IS inclined it an equal angle vs the side, the latus tectum 
eejuils the intercept, anel we obtain the parabola if the inclination 
of the plane be gieater than that of the sieie , we obtain the h>p<r 
bola In modern notation, if we denote the ordinite by >, the 
distance of the foot of tlu ordinate from the vertex (the abscissa) 
by X, and the latus rectum by p, these relations m ly be expressed as 
y^<px for the ellipse, y^ = pv for the parabola, anel p\ lor (he 
hyperbola Pappus m his commentary on Apollonius stites that 
these names were given in virtue of the above ii ladons but leeord 
ing to Eulocius the curves were nimed the parabola, elhjisc or 
hy pel bola, according as the angle of the cone was equal to, less 
thin, or greater thin aright angle The word parabola w is use <1 
by Archimedes, who v is prior to \pollonius, but this m i> be in 
inlcipol ition 

We may now summarize the contents of the Comes of Apol- 
lonius Ihe first book deals with the generation of the three 
ionics , the second with the asymptotes, axes and diameters , 
the third with various metrical relations between transversals, 

( liords, tangents, asymptotes, &c , the fourth with the tlieory 
of the poll and polar, itu luding thi harmonic division of v straight 
line, and with systems of two conics, whu h he shows to intersect 
in not more than four points , lie also investigates conics having 
single and double contact Ihe fifth book contains properties 
of normals and their envelopes, thus embracing the germs of the 
theory of evolutes, and also maxima and minima problems, 
such as to draw the longest land shortest lines from a given point 
to a conic , the sixth book is concerned with the similant> of 
conics , the seventh with complementary chords and conjugate 
diameters , the eighth book, aci ordmg to the restoration of 
lidmund Halley, continues the subject of the preceding book 
His proofs are generally long and clumsy , this is ae counted for 
m some measure by the absence of symbols and technical terms 
Apollonius was ignorant of the directrix of a conic, and although 
he incidentally discovered the focus of an ellipse and hyperbola, 
he does not mention the focus of a parabola He also considered 
the two branches of a hyperbola, calling the second branch the 
“ opposite ” hyperbola, and shows the relation which existed 
between many metrical properties of the ellipse and hyperbola 
The focus of the parabola was discovered by Pappus, who also 
introduced the notion of the diree tnx 

The Comes of Apollonius was translated into Arabic by Tobit 
ben Korra in the gth century, and this edition was followed by 
Halley in 1710 Although the Arabs were in full possession of 
the store of knowledge of the geometry of conics which the 
Greeks had accumulated, they did little to increase it , the only 
advance made consisted in the application of describing inter- 
secting conics so as to solve algebraic equations The great 


pioneer in this field was Omar KhayyAm, who flourished m the 
nth century These discoveries were unknown m western 
Jvurope for many centimes, and were re-mvented and developed 
by many European mathematicians In 1522 there was pub- 
lished an original work on comes bv Johann Werner of Nurem- 
burg This work, the earliest published in Christian Europe, 
treats the conic sections m relation to the original cone, llie 
procedure differing from that of the Greek geometers Werner 
was followed bv Franciscus Maurolyeus of Messina, who adopted 
the same method, and added considerably to the discoveries of 
Apollonius Claude Mydorge (1585-1647), a hreneh geometer 
and friend of Descartes, published a work De sectwmbus comets 
in which he greatly simplified the i umbrous proofs of Apollonius, 
whose method of treatment he followed 

Johann Kepler (1571-1630) made many important discoveries 
m the geometry of conics Of supreme importance is the 
fertile conception of the planets revolving about the sun m 
elliptic orbits On this is based the great structure of celesti il 
mechanics and the theory of universal gravitation , and in the 
elucidation of problems more directly concerned with astronomv, 
Kepler, Sir Isaac Newton and others discovered many properties 
of the conic sectiems (see Mlchamcs) Kepler’s greatest contri- 
bution to geometry lies in his formulation of the ‘ jmnciple of 
continuity ’ which enabled him to show that a parabola has a 
“ caccus (or blind) focus ’ at infinity, and that all lines through 
this focus are parallel (see Gfometricvl Continlijv) I his 
assumption (which diflercntiates ancient from modem geometry) 
has been developed into one of the most potent methods of 
geometrical investigation (see Gfomftry Protective) We mav 
also notice Keplers approximate value for the circumference 
of an ellipse (if the semi-axes be a and h the approximate 
circumference is Tr(a + b)) 

An import ant gc ncrah/ation of the conic sections was dev eloped 
about the beginning of the 17th century by Girard Desargues and 
Blaise Pascal Since all conics derived from a cinular cone 
appear circular when viewed from the apex, thev conceived the 
treatment of the conic sections as projections of a circle From 
this conception all the properties of conies lan be deduced 
Desargues has a special claim to fame on account of his beautiful 
theorem on thi involution of a quadrangle inscribed m i conic 
Pascal discovered a striking property of a hexagon inscribed in 
a ( onic (the hexa^rammum mysttcum ) , from this theorem Pascal 
is said to have dedured over 400 corollaries, including most of 
the results obtained by earlier geometers This subject is 
mathematically discussed m the article G^OM^lKv Ptojective 

While Desargues and Pasc al were founding modern synthetic 
geometry, Rene Descartes was developing the algebraic repre- 
sentation of geometric relations Ihe subject of analytical 
geometry which he virtiiallv created enabled him to view the 
conic sections as algebraic equations of the second degree, the 
form of the section depending solely on the coefficients This 
method rivals in elegance all other methods , problems are 
investigated by purely algebraic means, and generalizations 
discovered which elevate the method to a position of paramount 
importance John W’allis, in addition to translating the Contes 
of Apollonius, published m 1655 an original work entitled De 
sectwmbus comets nova methodo expositis, m which he tnated 
the curves bv the Cartesian method and elenved their properties 
from the elefimtion in piano, completely ignoring the connexion 
between the conic sections and a cone 1 he anah tical method 
was also followed by G F A de 1 Hopital m his Tratte analyltque 
des sections contques (1707) A mathematical investigation of 
the conics by this method is given m the article Geometry 
Analytical Philippe de la Hire, a pupil of Desargues, wrote 
several works on the conic sections, of which the most important 
is his SecUones Comcae (1685) Ills treatment is s\ nthetic, and he 
follows his tutor and Pascal m deducing the properties of conics 
by projection from a circle 

A method of generating conics essentially the same as our 
modem method (>( homographic pencils was discussed bv Jan de 
Witt in h\s hlementa linearum cun arum {16^0) , but he treated 
the curves by the Cartesian method, and not synthetically. 
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Similar methods were devised by Sir Isaac Newton and 
Cohn Maclaunn In Newton’s method, two angles of constant 
magnitude are caused to revolve about their vertices which are 
fixed m position, m such a manner that the mtersection of two 
limbs moves along a fixed straight line , then the two remaming 
limbs envelop a conic Maclaurm’s method, published m his 
Geometna. organua is based on the proposition that the 

locus of the vertex of a triangle, the sides of which pass through 
three fixed points, and the base angles move along two fixed 
lines, is a conic section Both Newton’s and Maclaurin’s methods 
have been developed by Michel Chasles In modern times the 
study of the conic sections has proceeded along the lines which 
we have indicated , for further details reference should be made 
to the article Geomftrv 

Autiiouitihs —For the ancient geometry of conic section-i, 
especially of Apollonius, reference should be made to T L Heath s 
Apollonius of Perga (1886) , more gcncial accounts arc given in 
James Gow, A Shott History of Creek Mathematics (1884), and m 
H G Zcaihm, Die F ehre von dem Kegelschnittenin A Iterthum {i8Sfi) 
Michel Chasles in his ^ perfu histonque sur I ortgtne et le developpe 
ment des mHhodes en gdometne (1837, a third edition was published 
in 1889), gives a valuable account of both the ancient and modem 
geometry of conics a German translation with the title Geschuhte 
der Geometrie was published in 1839 by L A Sohneke A ^opious 
list of early works on conic sections is gu en m Fred W A Murhard 
Bibliotheca mathematica (Leipzig, 1798) The history is also treated 
m general historical treatises (see Maiiifm vries) 

Geometrical constructions arc treatf d in 1 II Eagles, Cons/zM'/n^ 
Geometry of Plane Curves (1886) , geometnc mvestig itions primarily 
based on the relation of the conic sections to a cone are given in 
Hugo Hamilton s De Sectianibns Conicis (1758) tins metliod of 
treitmeut has been largely replaced by consideiing the cuivis from 
their d< hnitioii in piano, and then jiassing to their derivation from 
the cone and cylindir This method is followed m most modem 
works Of such text books there is an ever mcreasmg number 
hert wc may notice W H B( ->ant, (teomelrical Conic lectio is 
C Smith, Geometrical Ctmus W H Dicw, Geometrical Treatise on 
Conic Seilitins Refeience may also be made to C Ta)dor, in 
Introduction to Ancient and Modern Geometry of Conics (i88i) 

See also list of works under Geometry A nalytxcal and Projective 
CONINE, or Coniine (a-propyl piperidine), Cgll^yN, an alka 
loid occurring, associated with y-coniccine, conhydrine, pseudo- 
conhydrine and methyl coninc, in hemlock {Contum macu- 
lalim) It IS a colourless oily liquid of specific gravity 0841; 
(20® ( ), boiling at 166® C , almost insoluble in water, soluble 
in ether and in alcohol It has a sharp burning taste and a pene- 
trating smell, and acts as a violent poison It is dextro-rotatory 
The alkaloid is a strong base and is very readily oxidized , 
chromic acid converts it into normal butyric acid and 
ammonia, h>drogen peroxide gives aminopropylvalerylaldt - 
hyde, NHg CH(C3H7) (0112)3 CHO, whilst the benzoyl derivatn e 
IS oxidized by potassium permanganate to benzoyl-a-amino- 
valenc acid, C^HjCO NH CH(C8H7) (( 112)3 COOH It combines 
directly with methyl iodide to form dimethyl coninium iodide, 
C10II22NI, which by the destructive methylation process of 
A W Hofmann {Benchte, 1881, 14, pp 494, 6159) is converted 
into the hydrocarbon conylene Cgllj,, a compound that can also 
be obtained by heating nitrosoconme with phosphoric anhydride 
to 80-90'’ C On heating conine with concentrated hydnodic 
acid and phosphorus it is decomposed into ammonia and norm il 
octane C^TIjg Conine is a secondary base, forming a nitroso dt n- 
vative with nitrous acid, a urethane with chlorcarbonic ester and 
a tertiary base (methyl conine) with methyl iodide , reactions 
which point to the presence of the =NH group in the molecule 
It was the first alkaloid to be synthesized, a result due to A 
Ladenburg (see various papers in the Benchte for the years 1881, 
1884, 1885, i886y 1889, 1893, 1894, 1895, and Liebig’s Annalen 
for 1888, 1894) A W Hofmann had shown that conine on 
distilbtion with /me dust gave a-propyl pyridine (conynne) 
This substance when heated with hvdnoclic acid to 300“ C is 
converted into o-propyl piperidine, which can also be obtained 
by the reduction of a-allyl pyridine (formed from a-methyl 
pyndme and paraldehyde) The a-propyl piperidine so obtained 
15 the inactive (racemic) form of conme, and it can be resolved 
into the dextro- and laevo-varieties by means«of dextro-tartanc 
acid, the d-conine d-tartrate with caustic soda giving J-conme 
ebsely resembling the naturally occurring alkaloid A Laden- 


burg (Ber 1906, 39, p 2486) showed that the difference m the 
rotations of the natural and synthetic <i-coninc is not due to 
another substance, liO-conine, as was ongmally supposed, but 
that the artificial product is a stereo-isomer, which yields natural 
conine on heating for some time to 2go°-3oo°, and then distilling 

■y-Coniceme, CgHj^N, is a tetrahydro conynne, ; e a tttra- 
hydro propyl pyndme It may be obtained by brominating 
conme, and then removmg the elements of hydrobromic acid 
with alkalis Other conicemes have been prepared Con- 
hydrine, CgHjyNO, and pseudoconhjydnne are probably stereo- 
isomers, the latter bemg converted into the former when boiled 
with ligroin Since conhydrine is dehydrated by phosphorus 
pentoxide into a mixture of a and /? conicemes, it may be con- 
sidered an oxvconme Methyl conine, C^HjgN or CgHj^ N(CHg), 
IS synthesized from conme and an aqueous solution of potassium 
methyl sulphate at 100'’ 

OONINGTON, JOHN (1825-1869), English classical scholar, 
was born on the loth of August 1825 at Boston in Lincolnshire 
He knew his letters when fourteen months old, and could read 
well at three and a half He was educated at Beverley Grammar 
school, at Rugby and at Oxford, where, after matriculating at 
University College, he came into residence at Magdalen, where 
he had been nominated to a demyship He was Ireland and 
Hertford scholar in 1844 > MarUi 1846 he was elected to a 
scholarship at University College, and m December of the same 
year he obtained a first class in classics , in February 1848 he 
became a fellow of University He also obtained the Chancellor s 
prize for I atm verse (1847), English essay (1848) and Latin 
essay (1849) He successfully applied for the I'ldon law scholai- 
ship in 1849, and proceeded to London to keep lus terms at 
Lincoln’s Inn The legal profession, how cv er, prov ed distasteful, 
and after six months he resigned the scholarship and rt turned 
to Oxford During his brief residence in London he formed a 
connexion with the Morinng Chronicle, which was maintained 
for some time He showed no special aptitude for journalism, 
but a senes of articles on university reform (1849-1850) is 
noteworthy as the first public expression of his views on a subject 
that always interested him In 1854 his appointment, as first 
occupant, to the chair of Latin literature, fouiidcel by Corpus 
Christi College, gave him a congenial position l-rom this time 
he confined himself with characteristic conscientiousness almost 
exclusively to Latin hterature The only important exception 
was the translation of the last twelve books of the llicui in the 
Spensenan stanza m completion of the work of P S Worslcy, 
and this was undertaken in fulfilment of a promise made to his 
dying friend In 1852 he began, m conjunction with Prof 
Goldwin Smith, a complete edition of Virgil witla a teimmcnUr> , 
of which the hrst volume appeared m 1858, the second in 1864 
and the third soon after his death Prof Goldwm Smith wds 
compelled to withdraw from the work at an early stage, and 
in the last volume his place was Jaken by II Nettleship In 
1866 Conington published his most famous work, the translation 
of the Aeneid of Virgil into the octosyllabic metre of Scott The 
version of Dryden is the work of a stronger artist, but for 
fidelity of rendering, for liappy use of the principle of compensa- 
tion so as to preserve the general effect of the original, and for 
beauty as an independent poem, Conmgton’s version is superior 
That the measure chosen does not reproduce the majestic sweep 
of the V irgilian verse is a fault m the conception and not in the 
execution of the task Conington died at Boston on the 23rd 
of October 1869 

His edition of Persius with a commentary and a spintcd prose 
translation was published postluimously in 1872 In the sdinc year 
appeared his Miscellaneous V/ntings, edittd by J A Symonds, with 
a memoir by Professor II J S Smith (see also H A J Munro m 
Journal of Philology, n , 1869) Among his other editions arc 
Aeschylus, Agamemnon (1848), Choephon (1857) English verse 
translations of Horace, Odes and Carmen Saeculare (1803), batires, 
Epistles and Ars Poetxca (1869) 

CONISTERIUM (from Gr ko'vis, dust), the name of the 
room in the ancient palaestra or thermae (baths) where wrestlers, 
after being anointed with oil, were sprinkled with sand, so as to 
give them a grip when wrestling 
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CONJEEVERAM) Kanchipukam, a town of British India, 
m the Chmgleput district of Madras, 45 m W b W of Madras 
by rail Pop (1901) 46,164 It is esteemed by the Hindus as 
one of tlie holiest places m southern India, ranking among the 
seven sacred cities of India, and is remarkable for the number 
of Its temples and shrines Of these the old Jam temple, situated 
m a hamlet some 2 m south of the Weavers’ quarter of the city 
(Pillapalaiyam), dates from the time when the Chola power was 
at Its height (12th or 13th century), and is of great importance 
to the historian by reason of the inscriptions, which contain an 
almost perfect record of the dynasties who held the country 
Older than this temple are the Vaikuntha Perumal temple of 
Vishnu and the Siva temple of KailasanSth, which date from the 
time of the Pallava kings The great temple of Siva, dedicated 
to Ekambara Swami (the god with the single garment) is remark- 
able for Its lofty towers {gopuram) and the extreme irregularity 
of Its design, through which it gains in picturesqueness what it 
loses in dignity Besides the towers, it has several fine porches, 
great tanks approached by flights of stone steps, and the “ hall 
of the thousand columns ” This latter contains actually 540 
columns, most of them elaborately carved, arranged in twenty 
rows About 2 m distant, in Little Conjeeveram, is the Vara- 
daraja-swami Vaishnava temple, also containing a hall of pillars, 
beautifully carved, and possessing a wonderfully rich trcasur> 
of votive jewels A mark on the wall of the inner enclosure, 
something like a horseshoe, is held to be the first letter of the 
name of Vishnu tor a century or more the Tangalai and 
Vadagalai sects, connected with the worship of the temple, lia\e 
been quarrelling fiercely as to the form of tins symbol , the 
questions arising out of this led to much litigation, and though 
final judgment was given by the privy count il, the matter still 
constitutes a danger to the peace Ihe general aspect of the city 
is pleading, with low houses and broad streets lined witli fine 
trees Its only noteworthy industry is the weaving of the superior 
silk and cotton saris worn by native women 

Conjeeveram, a British corruption of K^chlpuram (the 
golden city), is verv ancient, having been in the early centuries 
of the Christian era the capital of the Pallava dynasty The 
Chinese trav eller Hsuan Ts mg, who visited it m the 7th century, 
says that it was then 6mm circumfeience and mliabited by a 
people superior to any he had met m piety and courage, love of 
justice and reverence for learning In the nth century the city 
was conquered by the Cholas, who held it until their overthrow 
by the Mussulmans in 1310, after which it fell under the sway 
of the kings of Vijayanagar In 1646 it was taken from them 
by the Mussulmans, who m their turn were ousted by the 
Mahrattas in 1677 Shortly afterwards the emperor Aunmgzeb’s 
forces retook the place, which remained m Mussulman hands 
until 1752, when it was captured by Clive 
CONJUGAL RIGHTS, those rights which a husband and wife 
(Lat conjux) have to each other’s society When either party 
continues to refuse to render these rights to the other, they may 
be enforced by a suit for the restitution of conjugal rights 
In England the jurisdiction which the old ecclesiastical courts 
exercised to enforce this nght was transferred to the divorce court 
by the Matrimonial Causes Act 18157 The procedure is by cita- 
tion and petition, but, before a petition can be filed, a wntUn 
demand must be made to the refusing party for cohabitaMon 
Previous to the Matrimonial Causes Act 1884, disobedience to a 
decree for the restitution of conjugal rights rendered the refusing 
party liable to attachment and imprisonment The act of 1.884 
substituted for attachment, if the wife be the petitioner, an order 
for penodical payments by the husband to the wife Failure 
to comply with a decree for restitution is deemed to be desertion, 
and a sentence of judicial separation maybe pronounced, although 
the period of two years prescribed by the act of 1857 may not 
have expired Conjugal rights cannot be enforced by the act 
of either party (R v Jacksan, 1891, i QB 671), the proper 
procedure being to apply to the court for relief 

CONJUNCTION (from Lat conjungere, to join together), a 
general term signifying the act or state of being joined together 
It IS used technically in astronomy and grammar In astronomy, 


943 

“ conjunction ” is the nearest apparent approach of two heavenly 
bodies whicli seem to pass each other in their courses — said to 
be m longitude, right ascension, &c , when they have the same 
longitude, &c A superior conjunttKin is one m which the lesser 
body IS beyond the greater, especially when a planet is beyond the 
sun An inferior conjunction is one m which a planet is on our 
side of the sun In grammar the term “ conjunction ” is applied 
to one of the so-called “ parts of speoch,” viz those words which 
are used to “ jom together ” words, clauses or sentences Con- 
junctions are variously classified accordmg to their specific 
function, eg adversative (“but,” “though”) which contrast, 
tUaitve (“therefore”) where the second senteme or clause is 
an inference from the first, temporal where a time-rclation is 
expressed, and so forth 

CONJURING, the art, sometimes called White or Natural 
Magic, and long associated with the profession of “ magician, ’ 
consisting of the performance of tricks and illusions, with or 
without apparatus Historically this art has taken many forms, 
and has been mixed up with the use of what now are regarded 
as natural though obscure physical phenomena The employ- 
ment of purely manual dexterity witliout mechanical apparatus 
may be distinguished as legerdemain, prestidigitation or sleight 
oj hand 

Whether or not the book of Exodus makes the earliest historical 
reference to this form of natural “ magic ” when it records how 
the magicians of igypt imitated certain miracles of Moses “ by 
their enchantments, ’ it is known that thi Egyptian hierophants, 
as well as the magicians of ancient Greece and Rome, were 
accustomed to astonish their dupes with optical illusions, visible 
leprescntations of the divmities and subdiv unties jxissing before 
the spectators m dark subterranean chambers The principal 
optical illusion employed in these effects was the throwing of 
spectral imiges upon the smoke of burning meensc bv means 
of concave metal mirrors But according to Hippolytus {Ref 
Gtn Haer i\ 35), the desired effect was often produced m a 
simpler way, bv causing the dupe to look into a cellar through a 
basin of water with a glass bottom standing under a sky-blue 
ceiling, or by %ures on a dark wall drawn in inflammable 
material and suddenly ignited The flashes of lightning and the 
rolling thunders which sometimes accompanied these manifesta- 
tions were easy tricks, now familiar to everybody as the ignition 
of lycopodium and the shaking of a sheet of metal The ancient 
methocls described by Hippolytus (iv 32) were very similar 

Judging from the accounts which history has handed down 
to us, the marvels performed by the thaumaturgists of antiquity 
were very skilfully produced, and must have required a con- 
siderable practical knowledge of the art The Romans w'ere 
in the habit of giving conjuring exhibitions, the most favourite 
feat being that of the cups and balls, ’ the performers of 
which were called acctabulani,Sinii the eups themselves arr/aiM/a 
The balls used, however, instead of being the convenient light 
cork ones employed by modem conjurors, were simply round 
white pebbles which must have added grcitly to the difficulty 
of performing tiic trick The art survived the barbansm and 
Ignorance of the middle agt s , and the eai best professors of tlie 
modern school were Italians such as Jonas, Androlctti and 
Antonio Carlotti But towards the close of Elizabeths reign 
conjurors were classed with “ruffians, blasphemers, thieves, 
vagabonds, Jews, Turks, heretics, pagans and sorcerers ’ 

Ihe histoiy of conjuring by mechanical effects and inventions 
IS full of curious det ul Spectral pictures or reflections of mov mg 
objects, similar to those of the camera or magic lantern, v\ere 
described in the 14th and i6th centuries Thus, m the House 
of Fame, bk in, Chauctr speaks of ajipearances such as the 
subtil tregetours perform at feasts — pictorial representations 
of huntmg, falconry and knights jousting, with the persons and 
objects instantaneously disappearing , exhibitions of the same 
kind are mentioned bv Sir John Mandevilk, as seen by hun at 
the court of “ the Great Chan ” in Asia , and m the middle of 
the i6th centijry Benvenuto Celhni saw phantasmagoric spectres 
projected upon smoke at a nocturnal exhibition m the Colosseum 
at Rome The existence of a camera obscura at this latter date 



944 CONJURING 


IS a fact, for the instrument is described by Baptista Porta, 
the Neapolitan philosopher, m his Magia Naiuralts (1558) And 
the doubt how magic lantern effects could have been produced 
m the 14th century, when the lantern itself is alleged to have 
been invented by Athanasius Kircher in the middle of the 17th 
century, is set at rest by the fact that glass lenses were constructed 
at the earlier of these dates, — Roger Bacon, in his Discovery of 
the Miracles of Art, Nature and Magic (about 1260), writing of 
glass lenses and perspectives so well made as to give good 
telescopic and microscopic effects, and to be useful to old men 
and those who have weak eyes Towards the end of the 18th 
century Comus, a French conjuror, included in his entertainment 
a figure which suddenly appeared and disappeared about three 
ft above a table, — a trick explained by the circumstance that 
a concave mirror was among his properties , and a contemporary 
performer, Robert, exhibited the raising of the dead by the same 
agency Earlv in the 19th century Philipstal gave a sensation 
to his magic lantern entertainment by lowering unperceived 
between the audience and the stage a sheet of gauze upon which 
fell the vivid moving shadows of phantasmagoria 
A new era in optical tricks began in 1863 when John Nevil 
Maskelyne (b 1839), of Cheltenham, invented a wood cabinet 
in which persons vanished and were made to reappear, although 
It was placed upon high feet, with no passage through which a 
person could pass from the cabinet to the stage floor, the scenes, 
or the ceiling , and this cabinet was examined and measured for 
concealed space, and watched round by persons from the audience 
during the whole of the transformations The general principle 
was this if a looking-glass be set upright in the corner of a 
room, bisecting the right angle formed by the walls, the side 
wall reflected will appear as if it were the back, and hence an 
object may be hidden behind the glass, yet the space seem to 
remain unoccupied I his principle, however, was so earned 
out that no sign of the existence of any mirror was discernible 
under the closest inspection Two years later the same simple 
principle appeared in “ The Cabinet of Proteus,” patented by 
Tobin and Pepper of the Polytechnic Institution, in which two 
mirrors were employed, meeting in the middle, where an upright 
pillar concealed their edges In the same year Stodare exhibited 
the illusion in an extended form, by placing the pair of mirrors 
in the centre of the stage, supported between the legs of a three- 
legged table having the apex towards the audience , and as the 
side walls of his stage were draped exactly like the back, reflection 
showed an apparently clear space below the table top, where 
in reality a man in a sitting position was hidden behind the 
glasses and exhibited his head (” The Sphinx ”) above the table 
1 he plane mirror illusion is so effective that it has been reproduced 
with modifications by various performers In one case a living 
bust was shown through an aperture m a looking-glass sloping 
upward from the front towards the back of a curtainui cabinet , 
in another a person stood half-hidden by a vertical mirror, and 
imitation limbs placed in front of it were sundered and removed , 
and m another case a large vertical mirror was pushed forward 
from a back corner of the stage at an angle of 45 degrees, to 
cover the entrance of a living “ phantom,” and then withdrawn 
Maskelyne improved upon his original cabinet by taking out a ' 
shelf which, in conjunction with a mirror, could enclose a space, 
and thus left no apparent place in which a person could possibly 
be hidden He introduced a further mystification by secretly 
conveying a person behind a curtain screen, notwithstanding 
that, during the whole time, the existence of a clear space under 
the stool upon which the screen is placed is proved by performers 
continually walking round The principle of reflecting bv means 
of transparent plate -glass the images of highly - illuminated 
objects placed in front, so that they appear as if among less 
brilliantly lighted objects behind the glass, was employed in 
the ” ghost ” illusions of Sylvester, of Dircks and Pepper, of 
Robin, and of some other inventors, — the transparent plate-glass 
being, in some cases, inclined forwards so as to reflect a lime- 
lighted object placed below the front of the stage, and in other 
arrangements set vertically at an angle so as to reflect the object 
from a lateral position 


Among the acoustic wonders of antiquity were the speaking 
head of Orpheus, the golden virgins, whose voices resounded 
through the temple of Delphi, and the like Hippolytus (iv 4) 
explains the trick of the speaking head as practised in his day, 
the voice being really that of a concealed assistant who spoke 
through the flexible gullet of a crane Towards the close of the 
10th century Gerbert (Pope Silvester II ) constructed (says 
William of Malmesbury) a brazen head which answered ques- 
tions , and similar inventions are ascribed to Roger Bacon, 
Albertus Magnus, and others In the first half of the 17 th century 
the philosopher Descartes made a speaking figure which he called 
his daughter Franchina , but the superstitious captain of a vessel 
had It thrown overboard In the latter part of the same century 
Thomas Irson, an Englishman, exhibited at the court of Charles 
II a wooden figure with a speaking-trumpet in its mouth , 
and questions whispered in its ear were answered through a 
pipe secretly communicating with an apartment wherein was a 
learned priest able to converse in various languages Johann 
Beckmann, in his History of Inventions (about 1770, Eng transl 
by W Johnston, 4th ed , 1846), relates his inspection of a speaking 
figure, in which the words really came through a tube from a 
confederate who held a card of signs by which he received 
intelligence from the exhibitor Somewhat later was shown in 
England the figure of an infant suspended by a ribbon, having a 
speaking-trumpet in its mouth, — an illusion in which two contav e 
mirrors were employed, one of them concentrating the rays of 
sound into a focus within the head of the figure , and the mirror 
nearest the figure was hidden by a portion of the wall-paper 
which was perforated with pin-holes In 1783 Giuseppe Pinetti 
de Wildalle, an Italian conjuror of great originality, exhibited 
among his many wonders a toy bird perched upon a bottle, 
which fluttered, blew out a candle, and warbled any melody 
proposed or improvised by the audience, — doing this also when 
removed from the bottle to a table,orwhen held in the performer’s 
hand upon any part of the stage Ihe sounds were produced 
by a confederate who imitated song-birds after Rossignol s 
method by aid of the inner skin of an onion m the mouth , and 
speaking-trumpets directed the sounds to whatever position 
was occupied by the bird About the year 1825 Charles, a 
Frenchman, exhibited a copper globe, carrying four speaking- 
trumpets, which was suspended in a light frame m the centre 
of a room Whispiers uttered near to this apparatus were heard 
by a confederate in an adjoining room by means of a tube 
passing through the frame and the floor, and answers issued from 
the trumpets in a loud tone Subsequently appeared more than 
one illusion of a similar order, in which the talking and singing 
of a distant person issued from an isolated head or figure by 
aid of ear-trumpets secretly contained within parts in whuh, 
from their outside form, the presence of such instruments would 
not be suspected It is probable that the automaton trumpeters 
of Friedrich Kaufmann and of Johann Nepomuk Malzel were 
clever deceptions of the same kind As described in the Journal 
de Mode, 1809, Malzel’s life-size figure had the musical instrument 
fixed in Its mouth , the mechanism was wound up, and a set 
series of marches, army calls, and other compositions was 
performed, accompaniments being played by a real band 
Mechanical counterparts of the human lips, tongue and breath, 
both in speech and in playing certain musical instruments, have, 
however, been constructed, as in Jacques de Vaucanson’s 
celebrated automaton flute-player, which was completed in 
1736 , the same mechanician’s tambourine and flageolet player, 
which was still more ingenious, as, the flageolet having only 
three holes, some of the notes were produced by half-stopping , 
Abb^ Mical’s heads which articulated syllables, and his automata 
playing upon instruments , Kempelen’s and Kratzenstein’s 
speaking-machines, in the latter part of the i8th century , 
the speaking-machine made by Fabermann of Vienna, closely 
imitating the human voice, with a fairly good pronunciation of 
various words , the automaton clarionet-player constructed by 
Van Oeckelen, a Dutchman, and exhibited in New York in i860, 
which played airs from a barrel like that of a crank-organ, and 
could take the clarionet from its mouth and replace it, and 
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Maskelyne’s two automata, “ Fanfare ” (1878) playing a comet, 
and “ Labial ” (1879) Playing a euphonium, both operated by 
mechanism inside the figures and supplied with wind from a 
bellows placed separately upon the stage 

Lucian tells of the magician Alexander in the and century 
that he received written questions enclosed m sealed envelopes, 
and a few days afterwards delivered written responses in the 
same envelopes, with the seals apparently unbroken , and both 
he and Hippolytus explain several methods by which this could 
be effected In this deception we have the germ of “ spirit- 
reading ” and “ spint-wnting,” which, introduced m 1840 by 
John Henry Anderson, “ The Wizard of the North,” became 
common m the repertoiie of modern conjurors, — embracing a 
variety of effects from an instantaneous substitution which 
allows the performer or his confederate to see what has been 
secretly written by the audience Ihe so-called ” second-sight ” 
trick depends upon a system of signalling between the exhibitor, 
who moves among the audience collecting questions to be answered 
and articles to be described, and the performer, who is blind- 
folded on the stage As already stated, the speaking figure which 
Stock showed to Professor Beckmann, at Gottingen, about 1770, 
was instructed by a code of signals In 1783 Pinetti had an 
automaton figure about 18 in m height, named the Grand Sultan 
or Wise Little Turk, which answered questions as to chosen 
cards and many other things by striking upon a bell, intelligence 
being communicated to a confederate by an ingenious ordering 
of the words, syllables or vowels m the questions put Ihe 
teaching of Mesmer and the feats of clairvoyance suggested to 
Pinetti a more remarkable performance in 1785, when Signora 
Pmctti, sitting blindfold in a front box of a theatre, replied to 
questions and displayed her knowledge of articles in the possession 
of the audience Half a century later this was developed with 
greater elaboration, and the sv stem of telegraphing cloaked by 
intermixing signals on other methods, fiist by Robert-Houdm 
in 1846, then by Hermann in 1848, and by Anderson at a later 
period Details of the s> stem of indicating a \ ery large number 
of answers by slight and unperccived variations in the form of 
question are given by F A Gandon, La seconde vue dhmlee 
(Pans, 1849) 

Fire tricks, such as walking on burning coals, breathing 
flame and smoke from a g ill-nut filled with an inflammable 
composition and wrapped m tow, or dipping the hands in 
boiling pitch, were known in early times, and are explained 
by Hippolv lus (iv 33) At the close of the 17th century Richard- 
son astonished the Fnghsh public by chewing igniud coals, 
pouring melted lead (really quicksilver) upon his tongue and 
swallowing melted glass Strutt, m Sports and Pastimes of the 
People of England, relates how he saw Powcl the fire-eater, 
in 1762, broil a piece of beefsteak laid upon his tongue,— a 
piece of lighted charcoal being placed under his tongue v\hich a 
spectator blew upon with a bellows till the meat was sufficiently 
done This man also drank a melted mixture of pitch, brimstone 
and lead out of an iron spoon, the stuff blazing furiously These 
performers anointed their mouths and tongues with a protective 
composition 

Galen speaks of a person in the 2nd century who relighted 
i blown-out candle by holding it against a wall or a stone which 
had been rubbed with sulphur and naphtha , and the instan- 
taneous lighting of candles became a famous feat of later times 
Baptista Porta gave directions for performing a trick entitled 
“ many candles shall be lighted presently ” I bread is boiled in 
oil with brimstone and orpiment, and when dry bound to the 
wicks of candles , and, one being lighted, the flame runs to them 
all He sa>s that on festival days they are wont to do this 
among the Turks “ Some call it Hermes his ointment ’ In 
1783 Pinetti showed two figures sketched upon a wall, one of 
which put out a candle, and the other relighted the hot wick, 
when the candle was held to their mouths By wafers he had 
applied a few grains of gunpowder to the mouth of the first, 
and a bit of phosphorus to that of the other A striking trick 
of this conjuror was to extinguish two wax candles and simul- 
taneously light two others at a distance of 3 ft , by firing a pistol 
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The candles were placed in a row, and the pistol fired from the 
end where the lighted candles were placed , the sudden blast of 
hot gas from the pistol blew out the flames and lighted the 
more distant candles, because m the wick of each was placed 
a millet-gram of phosphorus A more recent conjuror showed 
a pretty illusion by appealing to carry a flame invisibly between 
his hands from a lighted to an unlighted candle What he did 
was to hold a piece of wire for a second or two in the flame of the 
first candle, and then touch with the heated wire a bit of phos- 
phorus which had been inserted in the turpentine-wetted witk 
of the other But m 1842 Ludwig Dobler, a German conjuror 
of much originality, surprised his audience by lighting two 
hundred candles instantaneously upon the firing of a pis*ol 
Ihis was the earliest application of electricity to stage illusions 
The candles were so arranged that each wick, black from prc’ lous 
burning, stood a few inches in front of a fine nozzle gas-burner 
projecting horizontally from a pipe of hvdrogen gas, and the 
two hundred jets of gas passed through the same number of 
g ips m a conductmg-w irc An electru current leaping in a spark 
through each jet of gas ignited ail simultaneously , and the gas 
flames fired the candle wicks 

J E Robert-Houdm (18015-1871), who opened his “ Icmple 
of Magic ” at Pans m 1845, originated the application of electro- 
magnetism for secretly working or controlling mechanical 
apparatus in stage illusions Ills Soirees fantastiques at Pans 
gave him such a reputation that the hrench government actually 
sent him to Algiers in order to show his superiority to the local 
marabouts , and he ranks as the founder of modern conjuring 
He first exhibited m 184s his light and heavv chest, which, when 
placed upon the broad plank or “ rake ’ among the spectators, 
and exactly over a powerful electromagnet hidden under the 
cloth covering of the plank, was hi Id fast at pleasure In order 
to divert suspicion, Houdin showed a second experiment with 
the same box, suspending it bv a rope vihich passed over a single 
small pulley attached to the ceiling , but anv person in the 
audience who took hold of the rope to feel the sudden inerease 
in the weight of the box was unaware that the rope, while 
appearing to pass simph over the pullev , reallv passed upward 
over a winding-barrel worked as required bv’^ in assistant 
Remarkable ingenuity was disphycd in concrabug i sm ill 
clectromignct m the handle of his glass bill, as will is in his 
drum, the electric current passing through wires hidden within 
the cord by which the si artiiles were suspended In one of 
Iloudm s illusions — throwing ei^ht half i row ns into a crvstal 
cash-box previously set swincmg — electruitv v rmplovid m 
a different manner lop bottom, sides and ends of an oblong 
casket were of transparent glass, held togethir at ill the edges 
bv a light metal frame Ihe coins wiie tome did under an 
opaque design on the lid, and supported bv i fihe lid of glass, 
which was tied bv cotton thread to a piece of plitinum win 
Upon connecting the electric circuit, the pi xtmum, becoming red- 
hot, seveied the thread, letting fall the glass flap and dropping 
the coins into the box 

Down to the latter part of the i8th centurv no means of 
secretly tommunie iting ad hliiinn motions to apparently 
isolated pieces of mechanism had superseded thi clumsv device 
of packing a confederate into a box on legs draped to look like 
an unsophisticated table Pinetti placed three horizontal lev ers 
close beside each other m the top of a thin table, cov ered by a 
cloth, these levers being actuated bv vviics passing through the 
legs and feet of the table and to the confederate behind a scene 
or partition In the pedesital of each piece of apparatus which 
was to be operated upon when set looselv upon the table were 
three corresponding levers hidden by cloth, and, after being 
examined bv the audience, thi piece of mcchdni''m w is placed 
upon a table m such a position that the two sets of lev ers exactly 
coincided, one being superimposed upon the other In one 
“ effect ” the confederate worked a small billows in the base of a 
lamp, to blow out the flame , in anothir he lit go a trigger, 
causir^ an arrqvv to fly by a spring from the bow of a doll sports- 
man , he actuated a double-bellow s inside i bottle, w hich caused 
flowers and fruit to protrude from among the foliage of <in 
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artificial shrub, by distending with air a number of small bladders 
sliaped and painted to represent them , he opened or shut valves 
which allowed balls to issue out of various doors in a model house 
as directed by the audience, and he moved the tiny bellows 
m the body of a toy bird by which it blew out a candle Other 
conjurors added more complicated pieces of apparatus, — one 
being a clock with small band moving upon a glass disk as required 
by the audience The glass disk carrying the numbers or letters 
was in reality two, the back one being isolated by ratchet teeth 
on Its periphery hidden by the ring frame which supported it, 
and, though the pillar-pedestal was separated into three pieces 
and shown to the spectators, movable rods, worked by the 
table levers, were in each section duly covered by cloth faces 
Another mechamcal trick, popular with Torrini, Houdin, Philippe 
and Robin, and worked in a similar way, was a little harlequin 
figure which rose out of a box set upon the table, put his legs 
over the front of the box and sat on the edge, nodded his head, 
smoked a pipe, blew out a candle, and whistled a one-note 
obbligato to an orchestra Robert-Houdin employed, instead of 
the table levers, vertical rods each arranged to rise and fall m a 
tube, according as it was drawn down by a spiral spring or 
pulled up by whip-cord which passed over a pulley at the top 
of the tube and so down the table leg to the hiding-place of the 
confederate In his centre table he had ten of these " pistons, ’ 
and the ten cords passing under the floor of the stage terminated 
at a ke> board Various ingenious automata were actuated bv 
this means of transmitting motion , but the most elaborate 
piece of mechanical apparatus constructed by Iloudin was his 
orange tree The oranges, with one exception, were real, stuck 
upon small spikes, and '•oncealed by hemispherical screens which 
were covered with foliage , and the screens, when released oy 
the upward pressure of a piston, made half a turn, and disclosed 
the fruit Ihe flowers were hidden behind foliage until raised 
above the leaves by the action of another piston Near the top 
of the tree an artificial orange opened into four portions , while 
two butterflies attached to two light arms of brass rose up 
behind the tree, appeared on each side by the spreading of the 
arms, and drew out of the opened orange a handkerchief which 
had been borrowed and vanished iwav 
Many of the illusions regarded as the original inventions of 
eminent conjurors have been really improvements of older 
tricks Hocus Focus Jumor, The Anatomy of Legerdemain (4th 
ed , 1654) gives an explanatory cut of a method of drawing 
different liquors out of a single tap in a barrel, the barrel being 
divided into compartments, each having an air-hole at the top, 
by means of which the liquid m any of the compartments was 
withheld or permitted to flow Robert-Houdin applied the 
principle to a wine-hottle held in his hand from which he could 
pour four different liquids regulated by the unstopping of any of 
the four tiny air-holes which were covered by his fingers A 
large number of very small liqueur glasses being provided on 
trays, and containing drops of certain flavouring essences, 
enabled him to supply imitations of various wines and liquors, 
according to the glasses into which he poured syrup from thi 
bottle , while by a skilful substitution of a full bottle for an 
emptied one, or by secretly refilling m the act of wiping the bottle 
with a cloth, he produced the impression that the bottle was 
“ inexhaustible ” In 1835 was first exhibited m England a 
trick which a Brahman had been seen to perform at Madras 
several years before Ching Lau Lauro sat cross-legged upon 
nothing, — one of his hands only just touching some beads hung 
upon a genume hollow bamboo which was set upright in a hole 
on the top of a wooden stool The placing of the performer in 
position was done behind a screen , and the explanation of the 
mysterious suspension is that he passed through the bamboo a 
strong iron bar, to which he connected a support w^hich, concealed 
by the heads, his hand and his dress, upheld his body In 
1849 Robert-Houdin reproduced the idea under the title of 
ethereal suspension, — professedly rendering his son’s body 
devoid of weight by administering vapour of etl^pr to his nose, 
and then, m sight of the audience, laying him in a horizontal 
position m the air with one elbow resting upon a staff resembling 


a long walking-stick The support was a jointed iron frame 
under the boy’s dress, with cushions and belts passing round and 
under the body Subsequently the trick was improved upon by 
Sylvester — the suspended person being shown in several changes 
of position, while the sole supporting upright was finally removed 
For the latter deception the steel upright was made with polished 
angular faces, apex towards the spectators, and acted in a dim 
light on the same principle as the mirrors of a Sphinx table 
Before lowering the light, the reflector bar is covered by the 
wood staff set up before it 

Ihe mysterious vanishing or appearing of a person under a 
large extinguisher upon the top of a table, and without the use 
of mirrors, was first performed by Comus, a French conjuror 
very expert in the cups-and-balls sleigh t-of-hand, who, appearing 
in London in 1789, announced that he would convey his wife 
under a cup in the same manner as he would balls Ihe feat 
was accomplished by means of a trap m a box table Early in 
the i9tli century Chalons, a Swiss conjuror, transformed a bird 
into a young lady, on the same principle In 1836 Sutton vaned 
the feat by causing the vanished body to reappear under the 
crust of a great pie Houdin “vanished” a person standing 
upon a table top which was shown to be only a few inches thick , 
but there was a false top which was let down like the side of a 
bellows, this distension being hidtlen by a table-cloth hanging 
sufficiently low for the purpose, and the person, when covered 
by the extinguisher, entered the tabic through a trap-door 
opening upwards Rohm, in 1851, added to the wonder of the 
trick by vanishing two persons in succession, without any 
possibility of either escaping from the table, — the two persons 
really packing themselves into a space which, without clevei 
arrangement and practice, could not hold moie than one The 
sword-and-basket trick was common m India many years ago 
In one form it consisted m inverting an empty ha ket over a 
child upon the ground , after the child h id secreted himself 
between the basket- bottom and a belt concealed by a curtain 
painted to look like the actual wicker bottom, a sword was 
thrust through both sides of the basket, the child screaming, 
and squeezing upon the sword and upon the ground a blood- 
coloured liquid from a sponge When the performer upset the 
basket, the child could not he seen , but another child similarly 
costumed suddenly appeared among the spectators, having 
been up to that time supported by a pair of stirrups under the 
cloak of a confederate among the bystanders In another form 
an oblong basket is used large at the bottom and tapering to the 
top, with the lid occupying only the central portion of the top, 
and the child is so disposed round the basket that the sword 
plunged downward avoids him, and the performer can step 
inside and stamp upon the bottom to prove that the basket is 
empty In 1865 Stodare mtroduced the trick into Fngland, hut 
in a new manner Upon fight trestles he placed a large oblong 
basket , and after a lady attired in a profuse muslin dress had 
composed herself and her abundance of skirt within, and the 
lid had been shut and the sword plunged through the sides, the 
basket was tilted towards the audience to show that it was empty, 
and the lady reappeared in a gallery of the hall The basket 
was formed with an outer shell to turn down, leaving the lady 
with her dress packed together lying upon the basket bottom 
and behind what had formed a false front side, — the principle 
being the same as m the clown’s box, which, when containing a 
man, is rolled over to display the inside empty Ihc reappearmg 
lady was a double, or twin sister 

Among the most meritorious and celebrated mechanical 
illusions have been automaton figures secretly mfluenced m 
their movements by concealed operators In the 17 th century 
M Raisin, organist of Troyes, took to the French court a harpsi- 
chord which played airs as directed by the audience , but, upon 
opening the instrument, Louis XIV discovered a youthful 
performer inside In 1769 Baron Kempelen, of Pressburg, in 
Hungary, completed his chess-player, which for a long time 
remained the puzzle of Europe It was an illusion, — the merit 
consisting in the devices by which the confederate player was 
hidden m the cabinet and body of the figure, while the interior 
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was opened m successive instalments to the scrutiny of the 
spectators The first player was a Polish patriot, Worousky, 
who had lost both legs m a campaign , as he was furnished with 
artificial limbs when m public, his appearance, together with the 
fact that no dwarf or child travelled m Kempelen’s company, 
dispelled the suspicion that any person could be employed inside 
the machine Ihis automaton, which made more than one tour 
to the capitals and courts of Europe, and was owned for a short 
tune by Napoleon I , was exhibited by Malzel after the death of 
Kempelen m 1819, and ultimately perished m a fire at Phila- 
delphia in 1854 A revival of the trick appeared soon afterwards 
in Hooper’s “ Ajeeb,” shown at the Svdenliam Crystal Palace 
and elsev/here A chess-playing figure, “Mephisto,” designed 
by Gumpel, was also exhibited No space existed for the 
accommodation of a living player within , but, as there was no 
attempt at isolating the apparatus from mechanical communica- 
tion through the carpet or the floor, there was nothmg to preclude 
the movmg arm and gripping finger and thumb of the figure 
from being worked by any convenient connexion of threads, 
wires, rods and levers In 1875 Maskelyne and Cooke produced 
at the Egyptian Hall, m London, an automaton whist player, 
“ Psycho,” which, from the manner in which it was placed upon 
the stage, appeared to be perfeetly isolated from anv mcchanii al 
communication from without, tlurc was no room within for 
the concealment of a living pla>er by aid of any optical or other 
illusion, and yet the free motions of both arms, especully of the 
right arm and hand m finding unv card, taking hold of it, and 
raising it or lowering it to any posit'on and at any speed as 
demanded by the audunee, indicated that the actions were 
directed from without ihe arm had all the complicated 
movements net essary for chess or draught playing , and 
“ Psytho ” calculated any sum up to a total of 99,000,000 A 
still more original automaton was Maskelyne s figure “ Zoe,” 
constructed in 1877, which wrote and drew pictures at dictation 
of the audience “ Zoe,” a nearly hfe-sue but very light doll, 
sat loose upon a cushioned skeleton-stand, of which the solid 
feet of the plinth rested upon a thick plate of clear glass laid upon 
the floorcloth or carpet of the stage “ Psycho,” a smallti 
oriental figure, sitting cross-legged on a box, was supported by 
a single glass cylinder of clear glass, which, as originally exhibited, 
stood upon the carpet of the stage, but was afterwards set loose 
upon a small stool, having solid wood feet 
That a mysterious and apparently elaborate mcchamtal 
movement may, after all, possess the utmost simplicity is 
illustrated by the familiar conjuring trick known as ‘ rising 
cards” Four cards having been chosen by the audience ar*d 
rt turned to the pack, this is placed end upwa’'ds m a glass goblet, 
or in a thm case not deep enough to hide the pack, upon the 
top of a decanter o’- upon a stick At command, the cards rise, 
one at a time, out of the pack , one rises part of the way and 
sinks back again , one rises cjuitkly or slowlv as directed , one 
comes out feet first, and, on being put back, rises head upwards 
like the othci-s , and one dances m time to music, and finally 
jumps out of the pack At the conclusion there remam only the 
goblet or tlie case and the cards, subject to the minutest exammi- 
tioa of any one from the audience, without a trace of moving 
mechanism visible This was one of tlie chief -jiux of louu 
Christian Comte, the Funeh conjuror and ventriloquist, at the 
end of tlie i8tli century, and m varied forms has been popular 
to the present d i> Probably it was suggested by the earlier 
device of the golden head dancing m a glass tumbler, which 
IS described in The Conjuror Unmasked (ly^o) Several crown 
pieces were put in the glass, a small gilded head above them, 
and a plate or other flat cover laid upon the mouth of the glass , 
yet the head thus isolated jumped mside the glass so as to count 
numbers and answer questions The secret communicator of 
motion was a fine silk thread attached to the head and passmg 
through a tiny notch cut in the Up of tlie glass, and so to a 
confederate who pulls it In the ease of the rising cards the 
whole of the movements are effected by arranging a single silk 
thread in the previously prepared pack, passing over some 
cards and under others, and led behind the decanter or other 
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support to the stage and thence to the confederate As this in- 
finitely simple mechanical agent is drawn altogether out of the 
pack after the last card has risen, literally no trace remains of 
any means of communicating motion to the cards 

Oriental ingenuity, which furnishe<l the original idea of the 
ethereal suspension trick, contributed the Chinese rings mtro- 
dueed into England m 1834 , also the Cliinesc feat of producing 
a Ixiwl of w Iter with gold-fish out of a shawl, first seen m England 
m 1845, and live Indian rope- tying and sack feats upcjn which 
the American brothers Davenport founded a distinct order of 
performances m 1859 Iheir quick escape from rope bonds in 
which they v/cre tied by representatives of the audieme, the 
instantaneous removal of their coats in a dark seance, leaving 
themselves still Ijound, and their various other so-called “ pheno- 
mena ” were exposed and imitated by Maskelyne, who, m i860, 
greatly surpassed any feats which they had accomplished He 
proceeded to exhibit iumself floating m the air, to show ‘‘material* 
i/ed spirit forms, and to present a sueccssion of wonders of 
the spirit mediums m novel performances One of Maskely ne s 
cleverest inventions was the liox which he constructed m ib6o , 
It closely fitted when he packed himself in a cramped position 
witlun , It was enclosed m a canvas wrapper, corded with anv 
length and complicated meshing of rope, and the knot sealed, 
yet his tseape was effected in seven seconds Taking more time, 
he performed the converse of these opfiations cxtapi the scaling 
Pio’ idcd witli the wrapper and the <»pen box, hmiself standing 
outside, he drew a curtain before himtocemceal the modus opt ratidi, 
and m a few minutes was found in the box, v>hich, though so 
small as to permit no limb to be moved more than a few inches, 
he riev crtncless wrajipcd and corded as exactly as if he had 
operated from the outside 

Modern conjuring lias given rise to mam interesting develop- 
ments, but none perhaps attracted a larger sliare of public 
attention th in the leg il battle in the last y cars of the eeutur) 
over this l)ox-triek The ease hid a special inte’-est in Lnglaml, 
from the fact tliat it was the only one m which a truk had ever 
occupied the attention of the House of I ords The litigation 
arose in this wav Mr Maskely ne had been m the habit of offering 
a considerable reward to an) one who could produce a correct 
imitation of his box-tnek Thi offer was a direct challenge to 
imitators, and was intended to show — as nothing else could have 
done — that the tricks sold and exhibited as ‘ correct unitaiiuns 
were not what they professe d to be i w 0 amateur mechanicians, 
liavmg ma.de or procured a box ex*ernallv resembling Mr Maske- 
lync s, gave a private performance before a few friends, and then 
claimed the reward Mr ilaskeh ne refused to jiav , his contention 
being that hundreds of people had already esc iped from locked 
and corded boxes rescmblmg his m appcarantc Indeul, it was 
for that very reason that he had been compelled to nuke the 
offer The cla’mants then brought an action to rccov er 500 — 
the amount offered Mr M iskch ne produi ed his box in court, 
and challenged the plaintiffs to expose the secret, contending 
that they could not possibh unitate correctlv i trick of whicli 
they did not know the secret Iheir point, however, was tint 
thev had notliing to do with the secret, and tint a box-tnek 
was not a triek-box Ihe jury , being unable to decide whether a 
methanical trick is a piece of meihanism or the effect it produces, 
could not agree, and were diseliargcd In a second trial, the 
jury, after much deliberation, found for the piaintiffs Mr 
Maskelyne appealed against the verdict His appeal occupied 
the court for three days, and v\as dismissed Finally he cirricd 
tlie CISC to the House of Lords, ind lo'-t it The majoritv of thi 
law lords, while fully admitting tint the secret had never Ix^cn 
discovered, were of opinion tliat the trick had been correitlv 
“imitated” To people dealing with mech imcal devices this 
decision is bound to appear not a little curious V mechanical 
truk is a mechanical invention, and when wc hive two absolutely 
different inventions, although they mav produce more or less 
similar results, one is by no means an imitatwn of the other — 
to say nothing of a ‘ correct imitation ” Apphed to inv ention$ 
generally, such a ruling w'ouUi produce disastrous results 

To those interested m magic, however, one effect of the 
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litigation was to intensify the mystery surrounding the original 
box-trick The whole matter has been publicly thrashed out 
It has been learned that the trick, generally, consists of a movable 
panel fastened by a secret catch Provided that the rope be not 
too severely knotted over that panel, the performer can escape , 
but otherwise failure is inevitable Further, it is known that 
the original trick has never failed, even under the most severe 
tests, whereas the imitations have failed repeatedly There can 
only be one reason for this — a great difference in the mechanical 
principles employed 

Like most forms of refined entertainment the conjuror’s magic 
appears to have kept well abreast of the times Certainly, at 
no period of the worid’s history has it ever been so popular as at 
present As a natural consequence, so many skilled exponents 
of the art have never before existed Ytt there is one respect m 
which at the present day conjuring shows no advance upon the 
ecords of earlier times 1 he one great peculiarity in connexion 
with magic, at every period, has been the limited number of those 
who prove themselves capable of originating magical effects 
I his peculiarity has never been more thoroughly emphasized 
than at present Since the days of Robert-Houdin, only two 
men have attained any remarkable degree of prominence — Mr 
Maskelyne and M Ruatier de Kolta There are many who, as 
3 nttrtainers, are entitled to rank with the highest, but to those 
two only can prominence be justly given as originators The 
mly logical conclusion to be drawn is that to invent original 
llusions is a matter of no ordinary difficulty, and, indeed, all 
who have attempted work of that kind will admit that such is 
he case When, however, an original principle has been invented, 
t may be utilized m producing many and apparently quite 
distinct effects As an example of this, Maskelyne’s “ Cleopatra’s 
'^fecdle, ’ invented in 1879, may be mentioned The trick con- 
>isted of a piece of mechanism representing an exceedingly light 
model of the famous obelisk So light was it, in fact, that it 
ould easily be lifted with one hand Upon an isolated stand, 
orev lously examined by the audience, a sheet of ordinary brown 
3aper was laid, and on this the “ needle ” was placed Thus 
during the performance communication with the obelisk was 
ibviously impossible Yet from within it human beings emerged 
n a most startling manner The secret consisted in the fact 
hat the “ needle ” was capable of being lifted by invisible 
means, and from the outset contained two or three persons 
oncealed within it Notwithstanding the fact that this illusion 
vas one of Mr Maskeljncs simplest devices, it puzzled even 
\perts for a considerable time W hen at last the secret leaked 
3ut, the principle was seized upon with avidity and utilized in a 
iranety of wavs— for example, by M Buatier de Kolta in his 
leautiful illusion, “ The ( ocoon,” first produced at the Egyptian 
FTall, London, in 1887 In this case de Kolta had the advantage 
)f Mr Maskelync’s assistance in perfecting the mechanical details 
De Kolta’s smaller tricks have for years supplied the whole 
irmy of ordinary conjurors with novelties In 1886, at the Eden 
Iheatre, Pans, he introduced his famous illusion known as 
‘ The Vanishing Lady ” This myster> , performed as he alone 
ould perform it, was one of the most effective tncks ever 
xhibited Hundreds of “ imitations ” were, of course, produced , 
)ut, like the imitations of Mr Maskelyne’s box, they sink into 
nsignificance when compared with the original , and in this 
ase, unfortunately for the originator, the reputation of the 
iriginal was speedily ruined b> clumsy exponents, who only 
>ucreeded m exposing the principle The effect produced by de 
K.olta w as as follows — Taking from his pocket what appeared 
0 be an ordinary newspaper, folded, he opened it out and laid 
t upon the stage Then a chair was shown, front and back, to 
he audience, and placed upon the paper Madame de Kolta, 
n ordinary evening dress, then took her seat upon the chair, 
ind a large piece of blai k silk was thrown over her, enveloping 
ler from head to foot Then de Kolta would shout, “ I’ll throw 
,rou in the air ' ” — or words to that effect — and to all appearance 
le grasped her round the waist, lifted her above Ivs head, and 
>he vanished, covering and all, at his finger-tips 

Among the illusions depending for their effect upon sudden 


disappearance, perhaps the most inexplicable was that produced 
by Mr Maskelyne in 1891 under the appropriate title of “ Oh ' ” — 
that being an expression frequently used by spectators upon 
witnessing the startling effect In the illusion the performer 
whose disappearance was to be effected seated himself upon a 
raised couch, above which a kind of canopy was supported upon 
brass rods From the canopy depended curtains capable of 
being raised or lowered The right hand of the performer was 
strapped to one end of this couch, and the left hand was secured 
by means of a strap attached to one end of a stout cord The 
other end of the cord, having been passed through a hole in the 
framework of the canopy, was securely held by a member of the 
audience The curtains were then lowered to within 18 in of the 
ground, and through an aperture in the front curtain the per- 
former’s right hand was passed This hand, again, was held by 
a second member of the audience Finally, a sheet of iron was 
placed beneath the couch, to prevent any possibility of the 
performer s escape being effected through a trap in the stage 
Thus, with the performer’s right hand in full view, his left drawn 
upwards bv the cord attached to it, and a clear space below the 
couch, escape seemed impossible , yet, upon the word “ Go ' ” 
the right hand disappeared^ the cord became slack in the hands 
of the holder, the curtains were instantly raised, and the 
performer had vanished 

In 1886 M Buatier de Kolta, in conjunction with Mr Maskelyne, 
presented at the Egyptian Hall, London, a series of illusionary 
effects upon an entirely novel principle, to which tlic) gave the 
name of “ Black Magic ” The mam idea was based upon the 
fact — obvious when once it is pointed out — that visible fomi 
cannot exist in the absence of shadow or varying tint In other 
words, we can only distinguish forms when they exhibit either 
variations in colour or shade Absolute uniformity must, 
necessarily, mean mvisibilitv To bring about this uniformitv, 
the entire stage was draped m black velvet, giving it the ap- 
pearance of a dark and immensely deep cavern 1 here were no 
lights within it, though from the front it was brilliantly illumin- 
ated Upon the stage, thus prepared, the most startling 
appearances and disappearances took place, within a few feet 
of the footlights I he illusions were produced by the simple 
method of covering an\ thing to be concealed by screens of 
black velvet These could be brought almost to the front of 
the stage and >et would remain invisible , thus, in an instant, 
persons or articles would appear, apparently from space, 01 
would disappear into it Ihc principle involved m the pro- 
duction of these illusions was adopted subsequently by many 
conjurors, and has served to produce an almost endless variety 
of effects 

The production of innumerable blossoms from a sheet of paper 
was undoubtedlv the prettiest of M Buatier de Kolta’s smaller 
tricks V small sheet of cartridge-paper is twisted into a cone, 
which is shown to be empty, but immediately artificial blossoms 
begin to pour out of it until quite a bushel of them are piled up 
Unfortunately for the inventor, the first time he introduced the 
trick at the Eden Theatre, Pans, one or tw'o of the “ blossoms ” 
were carried by a draught of air into the auditorium These 
were at once sold to a manufacturer of conjuring appliances, 
and within a few days de Kolta’s “ Spring Blossoms ” were upon 
the market 

Another startling trick, by the same inventor, is “ The Flying 
Cage ” \ liv'e bird is imprisoned within a small cage, held 
between the performer’s hands, when suddenly, by a quick 
movement of the arms, both bird and cage vanish The cage 
simply collapses, and is drawn by a string up the coat-sleeve, 
the unfortunate bird being sometimes maimed, if not killed 
outright The Society for the Prevention of Cnielty to Animals 
once took action in the matter, and sought to prevent the 
performance of the trick at one of the London music-halls , but 
the conjuror in this case invited the officials to witness a private 
demonstration, and was clever enough to convince them that 
there was no cruelty ( onjunng with animals has a great 
( harm for young folk, and happily it is very seldom that a trick 
involves any cruelty whatever The animals, as a rule, quickly 
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become accustomed to the business, and appear thoroughly 
to understand what is required of them 
In recent years the mystery known as “ Second Sight ” has 
been vastly improved The old system, invented by Pmetti 
in 1785, and brought to great perfection by Robert-Houdin, has 
almost disappeared It consisted of an elaborate code of signals, 
given by means of subtle variations in the questions put to the 
supposed clairvoyant , the form in which the question was 
put conveying the appropriate answer Now it is customary to 
avoid speech altogether The information is conveyed by means 
of gesture or slight sounds at varying intervals This business 
requires an enormous amount of practice, and an abnormal 
memory on the part of those who become expert 

But there are certain tricks of this class which require little 
or no skill and a very small amount of practice Ihese are 
generally mtroduced by impostors who claim or tacitly suggest 
the possession of supiernatural powers 1 he following is a very 
familiar example of the kind of trick employed by such persons 
1 he performers are usually a man and a woman The man first 
appears, and informs the audience that he will shortly introduce 
a lady possessing extraordinary powers Not only <»,n she 
read the thoughts of any person whose mind is en rapport with 
hers, but also she can foretell the future, trace missing fnends, 
discover lost property, &c In order to display the lady s capa- 
bilities, he requests that any members of the audience who have 
questions they would like answered will write them secretly 
For convenience m writing slips of paper, pencils and squares of 
thick millboard are passed round, the millboard squares being 
for use as writing-desks The writers are particularly cautioned 
to allow no one to «!ec what is written, but to fold up the papers 
and retain them in their own possession Further, the writers 
are instructed that, when the c lairvoyant appears, the thoughts 
of each must be kept intently fixed upon what he has written 
1 he pencils and millboards are then collected, and the prepara- 
tions being so far complete, other portions of the entertainment 
arc proceeded with Finally, as the last item in the programme, 
the clairvoyant is introduced A handkerchief, upon which 
some liquid has been poured, is held over the lady’s nose and 
mouth, and apparently she falls into a trance Then she proceeds 
to describe the appearance of certain of the writers, the position 
they occupy in the room, and the nature of the questions they 
have written, giving to tiiose questions more or less plausible 
answers The trick never fills to produce the most profound 
astonishment, and bv its means several persons have mtde 
rapid strides to fortune But the whole business is an impudent 
imposture Ihcreforc it cannot be too often or too thorouglily 
exposed It is accomplished as follows home of the millboards 
passed round for convenience m writing are built up of a number 
of thicknesses, fastened together at the edges onlv Beneath 
the outer layer a sheet of carbon paper is concealed, so that 
the pressure of the pencil ciuses a reproduction m duplicate 
to be impressed upon an inner layer of cardboard These pre- 
pared pads are handed round by attendants, who note the dress 
and appearance of the persons by whom the questions are written 
That information, together with the prepared pads, is subse- 
quently conveyed to the clairvoyant She requires a certain 
amount of time in order to memorize the questions and the 
description of the writers , consequently she is not introduced 
to the audience until, say, an hour has elapsed Of course, it 
would not be discreet to have all the millboards prepared 
Many of them, perhaps the majority, are reallv what they appear 
to be , but, needless to say. the questions written upon these are 
never answered It is carefully pointed out beforehand that the 
clairvoyant can only read the questions of those whose minds 
are in sympathy with hers That statement, naturally, serves 
to account for her inability to read or answer questions written 
by those who have used the plain millboards 
In connexion with this trick a further imposture is carried 
out by inviting strangers to send, by post, anv questions thev 
wish to have answered Such an invitation appears to be quite 
straightforward and genuine, but those who are sufficiently 
credulous or sufficiently curious to respond to it lend themselves 
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to the perpetration of an ingenious fraud In reply to anv such 
communication, the writer is informed that it is necessarv for 
him to attend one of the public performances, and endeavour to 
bnng his mind into harmony with that of the clairvoyant 
Enclosed is a complimentary ticket entitling him to attend anv 
performance he pleases The procedure, then, is simply this 
Each ticket bears a private mark, and a corresponding mark 
IS put upon the letter written by the person to whom it is st nt 
When any marked ticket is presented, the attendant notes the 
dress and appearance of the visitor and the seat he occupies 
lhat information is given to the clairvoyant, together with the 
ticket She refers to the letter bearing the mark corresponding 
to the ticket, and ascertains what that particular visitor wishes 
to know Thus to the public she appears to read and answer a 
question which has not been written down, but merely thought 
of by a total stranger 1 hire are numerous methods of obtaining 
information by means similar to those already described Suffi- 
cient, however, has been said to show that such devices are of 
the simplest, and require nothing more than a callous effronten 
to c-arrv tliem into effect Of course, all kinds of mischances 
are bound to occur But, when one is supposed to be dealing 
with undiscov^cred laws of n iture, it does not require much in- 
genuity to wriggle out of any situation, however difficult 

Modem magic calls to its aid all the appliances of modern 
science — electricit\ , magnetism, optics and mechanics, but the 
most successful adepts in the art look down upon all such aids 
and relv upon address and sleight of hand alone The presti- 
digitator s motto is “The qulckne^s of the hand deceives the 
eye”, but this very phrase, which is alwavs in a performers 
mouth, IS m itself one of the innocent frauds which the conjuror 
employes as part and parcel of his exhibition 7 lie truth is that 
It is not so much upon the quickness w ith vv hie h a feat is performed 
as upon the adroitness with winch the time and means of j)erfom> 
mg It are concealed that its success depends 1 he right oppor 
tunity for executing the required movement is technically called 
a temps I his is defined to be anv act or movement winch dis- 
tracts the attention of the audience while something is being 
“ vanished ’ or “ produced ” Experiment will reae'ilv convince 
any one that it is absolutely impossible to move the hard so 
quicklv as to abstnict or replace anv object without being 
perceived, so long as the eves of the audience are upon the 
performer But it is verv easv to do so unnoticed, provided the 
audience are looking another wav at the time , and the faculu 
of thus diverting their attention is at once the most difficult and 
the most nec e ssarv accomplishment for a conjuror to icquire It 
does not suffice to point, or isk them to look m another direction 
because thev will obviously suspect the tnith ind look with all 
the more persistence The great requisite is to hive a good 
eve ’ — in French conjuring pirlancc aroir dt lad in earnest, 
convinced look of the pcrfoimcr in a particular direction will 
rarrv every ones glances with it, while a furtive glance at the 
hand which is performing some function tint should be kept 
secret will ruin all 

The motto prefixed bv llobert-Houdin to hi-, chapter on the 
“ Art of Conjuring ’ is — “ to succeed as a (onjuror, three things 
are essential first, dexteritv second, dexteritv , and third, 
dextentv ’ , and this is not a meic truk of linguogc for triple 
dexterity is required, not onlv to tram the hand tc tin needful 
adroitness, but to acquire the requisite command of eye and 
tongue Unfortunatclv this dexterity may be applied not onlv 
to conjuring but to cheating putiiularlv in the case of card 
sharpers It takes various forms (i) marking the cards, (2) 
abstracting certain cards during the game for clandestine uce 
(3) previouslv concealing cards about the person , (4) packing 
the cards , ( s) substituting marked or prepared packs , (6) 
confederacy , (7) false shuffles AH these methods arc thoroughlv 
exposed in Robert-Houdm’s work Les Trtchertes des Grea The 
successful card-sharper must have qualities which, if applied 
m a legitimate direction, would ensure distinction in almost 
any profession, 

In the case of piirelv dextencil tricks, little advance has been 
made Recently some new sleights were mtroduced from 
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America These consist in an amplification of the method of 
concealing coins and cards at the back of the fingers The 
principle has received the incongruous title of “ back-palming ” 
By means of this method both back and front of the h^d 
alternately can be shown empty, while, notwithstanding its 
apparent emptiness, the hand nevertheless conceals a com or 
card The first and fourth fingers are caused to act as pivots, 
upon which the concealed articles are turned from front to back, 
and vice versa, the turning being performed bv the second and 
third fingers The movement is very rapid, and is accomplished 
m the act of turning over the hand to show the two sides alter- 
nately The sleight requires an enormous amount of practice 
It has been brought to the highest state of perfection by Herr 
Valadon 

In all ages a very popular magical effect has been the apparent 
floating of a person in empty space An endless variety of in- 
genious apparatus has been indented for the purpose of pro- 
ducing such effects, and the present article would be incomplete 
without some reference to one or two of the more mc^ern 
examples A very pretty illusion of this kind is that originally 
produced under the title of “ Astarte ” A lady is brought 
forward, and after making her bow to the audience she retires 
to the back of the stage, the whole of which is draped with black 
velvet and kept in deep shadow I here she is caused to rise m 
the air, to move from side to side, to advance and retire, and to 
revolve in all directions The secret consists m an iron lever, 
covered with velvet to match the background, and therefore 
invisible to the audience This lever is passed through an opening 
m the back curtain and attached to a socket upon the metal 
girdle worn by the performer The girdle consists of two rings, 
one inside the other, the inner one being capable of turmng 
about Its axis By moans of this mam lover and a spindle passing 
through It and gearing into the inner ring of the girdle, the 
various movements are produced A hoop is passed over the 
performer with a view to demonstrate her complete isolation, 
but the audience is not allowed to examine it It has a spring 
joint which allows it to pass the supporting lever Among 
illusions of this class there is probably none that will bear com- 
parison with the “ levitation ” mystery produced by Mr Maske- 
lyne A performer, in a recumbent position, is caused to rise 
several feet from the stage, and to remain suspended in space 
while an intensely brilliant light is thrown upon him, illuminating 
the entire surroundings Persons walk completely round him, 
and a solid steel hoop, examined by the audience, is passed ov er 
him, backwards and forwards, to prove the absence of anv 
tangible connexion 

Ihe secrets of conjuring vere for i long time jealously guarded 
by its professors, but in 1793 a work appeared in Pans, by M 
Decremps, entitled Testament de Jirome Sharpe, professeur de 
physique amusante, -which gucs a very fair account of the methods 
then m vogue Tn 185S a. still more important and accurate book 
was published — Sorcellerte anctenne et mnderne evpli^uee, by J N 
Pousm and m 1868 J E Robert- Houdm issued his Secrets de la 
prestidi gallon et de la magie, which is a masterly exposition of the 
entire irt and mystery of conjuring The last-mentioned book was 
trar slated into English by Professor Louis Hoffman, the author 
of Modern Magte See also Hoffman, More Ma^c, and Later 
Magic Edwin Sachs, Sleight of Hand and J N Maskclyne, 
Sharps and Flats (J \ Ci , G Fa , J N M ) 

CONKLING, ROSCOE (1829-1888), American lawyer and 
political leader, was bora in Albany, New York, on the 30th of 
October 1829 He was the son of Alfred Conkhng (1789-1874), 
who was a representative in Congress from New York in 1821- 
1823, a Federal district judge m 1825-18S2, and U S minister 
to Mexico in i852-i853. Roscoe Conklmg was admitted to the 
bar at Utica, New York, m 1850, was appointed district-attorney 
of Oneida county m the same >ear, and soon attained success 
m the practice of hrs profession At first a Whig he joined the 
Republican party at its formation, and was a Republican repre- 
sentative in Cor^ress from 1859 to 1863 He refused to follow 
the financial policy of his party m 1862, and delivered a notaWe 
speech against the passage of the Legal Tender A^t, which made j 
a certain class of treasury notes receivable for all public and 
private debts In this opposition he was joined by his brother, j 


Frederick Augustus Conklmg (1816-1891), at that time also 
a Republican member of Congress In 1863 he resumed the 
practice of law, and in April 1865 was appomted a special judge 
advocate by the secretary of war to investigate alleged frauds 
in the recruiting service m western New York He was again 
a representative m Congress from December 1865 until 1867, 
when he entered the Senate After the war he allied himself 
with the radical wing of his party, was a member of the joint 
committee that outlined the congressional plan of reconstructing 
the late Confederate States, and laboured for the impeachment 
of President Johnson During President Grant’s admimstration 
he was a member of the senatorial coterie that influenced most 
of the president’s policies, and m 1873 Grant urged him to accept 
an appointment as chief justice of the Supreme Court, but 
he declined In the Republican national convention of 1876 
C onkling sought nomination for the presidency, and after the 
disputed election of this year he took a prominent part m 
devising and securing the passage of a bill creating an electoral 
commission In 1880 he was one of the leaders of the unsuccess- 
ful movement to nominate Grant for a third presidential term 
With Grant’s successors, Hayes and Garfield, his relations were 
not cordial , an opponent of civil service reform, he came into 
conflict with President Hayes over the removal of Chester A 
Arthur and other federal office-holders m New York, and when 
m 1881 President Garfield, without consulting him, appointed 
William H Robertson, a political opponent of Conklmg, as 
collector of the port of New York, and when this appointment 
was confirmed bv the Senate m spite of Conklmg’s opposition, 
Conklmg and his associate senator from New York, Thomas C 
Platt, resigned their seats m the Senate and sought re-election 
as a personal vindication Being unsuccessful, Conkhng took 
up the practice of law in New York city, again declining, m 
1882, a place on the bench of the Supreme Court, and appeared 
m a number of important cases While in public life Conklmg 
always attracted attention bv his abilities, his keenness and 
eloquence m debate, his aggressive leadership and his striking 
personality Though always a strenuous worker m Congress, 
he was not the originator of any great legislative measures, and 
his efficiency as a law-maker is thought to have been much 
impaired by his personal animosities His hostility to James G 
Blame, a fellow Republican senator, was especially marked He 
died in New York city on the i8th of April 1888 

See A R Conklmg (ed The Life and I titers of Roscoi Conkhng 
(New York, 1889) 

CONN, LOUGH, a kike of western Ireland, in Co Mayo Its 
length (N N W to S b I ) is 9 m and its extreme breadth 
rather over 4 m , but two promontories projecting from opposite 
shores about the centre narrow it to less than i m On the south 
a passage so narrow as to be bridged communicates with Lough 
Cullin , the current through this channel, normally from Conn 
to Cullm, IS sometimes reversed The total length of the two 
loughs IS nearly 12 m They dram eastward by a short channel 
tributary to the Moy, and the principal affluents are the Deel 
and the Manulla Lough Conn lies 42 ft above sea-level It 
contains a few islands, and its shores are generally low, but the 
isolated mass of Ncphin (2646 ft ) rises finely on the west The 
lake IS m favour with anglers 

CONNAUGHT, ARTHUR WILLIAM PATRICK ALBERT, 

Duke of (1850- ), third son and seventli child of Queen 

Victoria, was born at Buckingham Palace on the ist of May 1850 
Bemg destined for the army, the young prince was entered at 
the Royal Military Academy, Woolwich, in i866, and gazetted 
to the Royal Engineers on the 19th of June 1868 In the follow- 
ing November he was transferred to the Royal Artillery, and on 
the 3rd of August 1869 to the Rifle Brigade He became captain 
m 187X, and, transferred to'thc 7th Hussars m 1874, was promoted 
major in 1871;, and returned to the Rifle Brigade as lieutenant- 
colonel in September 1876 He was promoted colonel and major- 
general in 1880, lieutenant-general in 1889, general in 1893 
He accompamed the expeditionary force to Egypt m 1882, and 
commanded the Guards brigade at the battle of Tel-el-Kebir 
He was mentioned three times m despatches, received the C B* 
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and was thanked by parliament In 1886 the duke went to 
India and commanded the Bombay armv until 1890, when he 
returned home He commanded the southern district from 1890 
to 1893, and that of Aldershot from 1893 to 1898 On the 
departure of Lord Roberts for South Africa the duke succeeded 
him as commander-in-chief of the forces in Ireland, 9th of 
January 1900 On attaining his majority in 1871 an annuity of 
£15,000 was granted to Prince Arthur by parliament, and in 
1874 he was created duke of Connaught and Stratheam and earl 
of Sussex On the 13th of March 1879 he married Princess 
Louise Marguerite of Prussia, third daughter of Prince Frederick 
Charles, and received an additional annuity of £10,000 The 
duke and duchess represented Queen Victoria at the coronation 
of the tsar Nicholas II at Moscow in 1896 On the reorganization 
of the war office and the higher commands m 1904, the duke 
was appointed to the new office of inspector-general to the 
forces, from which he retired m 1907, being then given the new 
post of commander-in-chief in the Mediterranean, stationed at 
Malta, which he held until 1909 
CONNAUGHT, a province of Ireland occupying the mid- 
westem portion of the island, and having as the greater part of 
Its eastern boundary the river Shannon, over its middle course 
It includes the counties Mayo, Sligo, Leitrim, Galway and 
Roscommon {qq if for topography, &c ) According to the 
legendary chronicles of Ireland, Connaught (Connacht) \/as given 
by the Milesian conquerors of the country to the Damnonians, 
and the Hook 0 / Leinster gives 1 inne mac (^nrath (20 b c ) as the 
first of the list of the kings of all Connaught, whose realm at its 
greatest extent included also the <listrict of Brenny 01 Brcffny, 
corresponding to the modem countv of Cavan Ihe Damnonian 
dynasty held its own till the 4th century a d , when it was ousted 
by the Milesian Muireadhach Tireach, king paramount (airdrigh) 
of Ireland from 331 to 357 Henceforth the annals of Connaught 
are of little interest until the end of the 12th century, when 
William de Burgh received a grant of lands in Connaught from 
King John as lord paramount of Ireland In the quarrel between 
Ccitha! Carrach and Cathal Crovderg for the throne he supported 
either side in turn, ivith the result that he lost his Connaught 
estates m 1203 In T207, however, his son Rahard received a 
grant from King Hemy III of the forfeited lands of the king of 
( onnaught, and thenceforth the history of the province is closely 
bound up with that of the great family of Burgh (qv) In iqfir 
Conn vught, with Ulster, fc'l nomin dly to the crown, in the person 
of Ldward IV , as heir of Lionel, duke of Clarence, and his wife, 
daughter and heiress of William de Burgh, ^rd earl of Ulster 
(d 1 333) In the wild districts of the west of Ireland, however, 
legal titles were easier to claim than to enforce, and from 1333 
onward Connaught was m fact divided between the de Burghs, 
Bourcks or Burkes (MacWilliam “ Oughters ” and MacWilham 
“ Fighters ”), assimilated now to the Irish in dress and manners, 
and the native kings of the ancient Milesian dynasty, which 
survived till 1464 It was not till the i6th century that Con- 
naught began to l^e effectively brought under English rule A 
stage in this direction was marked by the conversion in 1543 
of the MacWilham Fighter, Ulick Bouick, into a noble on the 
Fnghsh model as earl of Clanncarde , though it was not till 
1603 that the MacWilham Oughter became Viscount Ma\o 
Meanwhile, about 1580, Connaught was for the most part divided 
into shires by Sir Henry Sidney, who also brought into existence 
the administration of Connaught and Munster by presidents, 
which continued for seventy years Ihe county Clare (hitherto 
Thomond or North Munster) was now annexed to Connaught, 
and continued to belong to it down to the Restoration 
CONNEAUT, a city of Ashtabula countv, Ohio, USA, on 
Lake Eric at the mouth of Conneaut Creek, and about 68 m 
N E of Cleveland Pop (1890) 3241 , (1900) 7133, of whom 
1227 were foreign-born It is served by the New York, Chicago 
& St Louis (which has railway repair shops here) the Lake Shore 
& Michigan Southern, and the Bessemer & Lake Erie railways, 
and by car femes which ply between Conneaut and Rondeau 
and Port Stanley on the Canadian side of Lake Erie There is a 
beautiful public park of 20 acres on the lake shore Conneaut 


IS situated in a gram-growing and dairying region , it has an 
excellent harbour to and from which coal and ore are shipped, 
and is a sub-port of entry The city has planing mills, flour mills, 
brick works, tanneries, canneries and manufactories of electric 
and gas fixtures, electric lamps ana tungsten gas lamps The 
municipality owns and operates its electnc-hghting plant In 
1796 surveyors for the Connecticut Land Co built a log store- 
house here, but the permanent settlement dates from 1798 , in 
1832 Conneaut was incorporated, and it became a city in 1898 

CONNECTICUT, one of the thirteen original states of the 
United States of America, and one of the New England group of 
states It is bounded N bv Massachusetts, E by Rhode Island, 
S by Long Island Sound, and W by New York , the b W 
corner projects along the Sound S of New York for aliout 13 m 
Situated between 40° 54' and 42° 3' N lat , and 71® 47' and 73" 
43' W long , Its total area is 4965 sq m , of which 145 are ^\a‘^er 
surface only two states of the I nion, Rhode Island and 
Delaware, arc smaller in area 

Physiography — Connecticut lies m the S portion of the 
peneplain region of New England Its surface is m general 
that of a gently undulating upland divided near the middle by 
the lowland of the Connecticut valley, the most striking physio- 
graphic feature of the state Ihc upland rises from the low S 
shore at an average rate of about 20 ft in a mile until it has a 
mean elevation along the N border of the state of 1000 ft or 
more, and a few points in the N V\' list to a height of about 
2000 ft above the sea The lowland dips under the waters of 
long Island Sound at the S and rises slowly to a height of only 
roo ft above them where it crosses the N horder At the N 
this lowland is about 15 m wide , at the S it narrows to onlv 
5 m and its total area is alxiut 600 sq m Its formation ws', 
caused by the removal of a hand of weak rocks bv erosion after 
the general upland surface had been first formed near sea-level 
and then elevatid and tilted gently S or S I in this band of 
weak rocks were several sheets of hard igneous rock (trap) 
inclined from the horizontal several degrees and so re:>istint 
that they were not removed but remained to form the ‘ trap 
ndges ’ such as West Rock Ridge near New Haven and the 
Hanging HiUs of Meriden These are identical m otigir and 
structure with Mt Tom Range and Holvoke Range of Ma'-sa 
thusetts, being the S continuation of those structures Ihe 
ridges are generally deeply notched, but their highest points 
rise to the upland heights, directlv to the E or W Ihe W 
section of the upland is more broken than the L section for m 
the W are several isolated peaks King in lint with the b con- 
tinuation of the Green and the Housatonic mountain rmges of 
Vermont and Massechusetts, the highest among them being 
Lear Mountain (bahsburv ) 2355 ft GndleyMounta]n(^alisbur/) 
2200 ft , Mt Riga (bahsburv), 2000 ft , Mt Ball (Norfolk) 
and Lion’s Head (SilisburvQ each 1760 ft C inaan Mountain 
(North Canaan) 1680 ft , ind Ivv Mountain (fioshcn) 1640 ft 
Just as the surface of the lowland is broken bv the notched 
trap-ridgcs, so that of the upland is often interrupted b> rather 
narrow deep vallevs, or gorges, extending usuallv from N to S 
or to the S E The lowland is draim d by the ( onncctu ut nv er 
as far S as Middletown, but here this nver turns to the S L 
into one of the narrow v illeys in the T section of the upland, 
the turn being due to the fact that the nver acquired its present 
course when the land was at a lower level and I'lefoie the lowland 
on the soft rocks was excavated The pnncipal rivers m the 
\V section of the upland are the Housatonic and its affluent, 
the Naugatuck , in the E section is the Th imcs which is really 
an outlet for three other rivers (the Yantic, the Shctucket and 
the Quinebaug) In the central and N regions of the state the 
course of the nvers is rapid, ow mg to a relatively recent tilting 
of the surfxce The Connecticut nver is navigable as far as 
Hartfoid, and the Thames as far as Norwich The Housatonic 
ri/er, which m its picturesque course traverses the whole breadth 
of the state, has a short stretch of tide-water navigation The 
lakes which ^re found m all parts of the state and the rapids 
and waterfalls along the rivers arc largelv' due to disturbances 
of the drainage lines by the ice invasion of the glacial period. 
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To the glacial action is also due the extensive removal of the 
original soil from the uplands, and the accumulation of morainic 
hills in many localities The sea-coast, about 100 m 111 length, 
has a number of bays which have been created by a depression 
of small valleys making several good harbours 

The climate of Connecticut, though temperate, is subject to 
sudden changes, yet the extremes of cold and heat are less than 
m the other New England states The mean annual temperature 
IS 49° F , the average temperature of winter being 27°, and that 
of summer 72° Since the general direction of the winter wmds 
IS from the N W the extreme of cold ( - 10° or - 15®) is felt in the 
north-western part of the state, while the prevailing summer 
winds, which are from the S W , temper the heat of summer m 
the coast region, the extreme heat (100°) being found m the 
central part of the state The annual rainfall varies from 
45 to 50 in 

fgruulture — Connecticut is not an agricultural state Al- 
though three-fourths of the land surface is included m farms, 
oitly 7 % of this three-fourths is cultivated , but agriculture 
is of considerable economic and historic interest The accounts 
of the fertility of the Connecticut valley were among the causes 
leading to the English colonization, and until the middle of the 
nineteenth century agriculture was the principal occupation 
The soils, which are composed largely of sands, except in the 
upland valleys where alluvial loams with the sub-soils of clav 
are found, were not suitable for tillage However, a thrifty, 
industrious, self-reliant agricultural life developed, labour was 
native-born, the women of the household worked in the fields 
with the men, some cmplo>ment was found for every season, 
and a system of neighbourly barter of food products took the 
place of other modes of exchange But the development of 
manufactures in the first half of the iqth century the competi- 
tion of the new western sUtes m farm products, and the change 
in the character of the population incident to the growth of 
Cities, caused a great change m agriculture after i860 Indeed 
during every decade from i860 to 1890 the total value of farm 
property and products declined , and the increase of products 
from 1890 to 1900 was due to the growth of dairy farms, which 
yielded almost one-third of the total farm product of the state 
In the same decade Indian corn, potatoes and tobicco were the 
only staples whose acreige increased, and tlve production of all 
cereals except Indian corn and buckwheat declined Tobacco, 
which was first grown here between 1640 and 1660, because of 
a law restricting the use ot tobacco to that grown m the colony , 
was m the decade 1890-1900 the only crop raised for consumption 
outside the state , its average yield per acre (167 j Iti) was 
exceeded in the continental United States only m Vermont 
1844 lb) and Massachusetts (1674 Iti) m 1899, and m 1907 
1510 lb) by New Hampshire (1650 lb), Vermont (1625 lb) and 
Massachusetts (iss"? lb) The total value of Connecticut 
tobacco in 1907 was $2,501,000 (1906, $4,415,922 , 1905, 

$3>9IIj 933)^ and the average farm price was 11 5 cents per lb (in 
1906, 18 cents , 1905, 17 cents) But the cultivation of tobacco 
IS confined almost exclusively to the valleys of the Connecticut 
and Housatonic rivers, and these lands arc constantly and ex- 
pensively treated with nitrogenous fertilizers , the grades raised 
are the broad-leaf and the Habana seed-leaf wrappers, which, 
excepting the Florida growth from Sumatra seed, are the nearest 
domestic approach to the imported Sumatra Ihe manufacture 
of cigars was begun in South Windsor, Connecticut, in 1801 
Dairying was responsible for the increased production between 
1889 and 1899 of Indian corn and the large acreage in hay, which 
surpassed that of any other crop, but many hay and gram farms 
were afterwards abandoned Ihe production of orchard fruits 
and market vegetables, however, increased during the decade 
1890-1900 Other eviclences of the transition in agricultural 
life are that in Tolland and Windham counties the value of farm 
buildings exceeded that of farm land, that in Middlesex and 
Fairfield counties the acreage as well as the value of the farms 
declined, that native farm labour and ownership were being 
replaced by foreign labour and ownership , while dependent 
land tenure is insignificant, 87 % of the farms being worked by 


their owners The state board of agriculture holds annual 
conventions for the discussion of agricultural problems 
Minerals — The mineral industries of Connecticut have had a 
fortune very similar to that of agriculture The early settlers 
soon discovered metals in the soil and began to work them 
About 1730 the production of iron became an important industry 
in the vicinity of Salisbury, and from Connecticut iron many of 
the American military supplies in the War of Independence 
were manufactured ( opper was mined in East Granby as 
early as 1705 and furnished material for early colonial and United 
States coins Gold, silver and lead have also been produced, but 
the discovery of larger deposits of these metals in other states 
has caused the abandonment of all metal mines in Connecticut, 
except those of iron and tungsten The quarries of granite 
near Long Island Sound, those of sandstone at Portland, and of 
feldspar at Branchville and South Glastonbury, however, have 
furnished building and paving materials for other states , the 
stone product of the state was valued at $1,386,540 in 1906 
Limestone, for the reduction of lime, is also mined , and beryl, 
clays and mineral springs yield products of minor importance 
On account of the importations from Canada, C hesapeake Bay 
and the Great Lakes, the mackerel, cod and menhaden fisheries 
declined, especially after i860, and the oyster and lobster 
fisheries are not as important as formerly In 1905, according 
to the U S Bureau of fisheries, the fisheries’ products of the 
state were valued at $3,173,948, market oysters being valued at 
$1,206,217 and seed oysters at $1,603,615 
Manufactures — Manufacturing, however, has encountered 
none of the vicissitudes of other industries Manufactures 
form the principal source of Connecticut’s wealth, — manufac- 
turing gave occupation m 1900 to about one-lifth of the total 
population, and the products m that year ranked the state 
eleventh among the states of the American Union Indeed, 
manufacturing in Connecticut is notable for its early beginning 
and Its development of certain branches bevond that of the 
other states Iron products were manufactuied throughout 
the i8th century, nails were made before 1716 and were 
exported from the colony, and it was in Connecticut that 
cannon were cast for the Continental troops and the chains 
were made to block the channel of the Hudson river to British 
ships linware was manufactured m Berlin, Hartford county, 
as early as 1770, and tin, steel and iron goods were peddled 
from Connecticut thiough the colonics The Connecticut 
clock maker and clock peddler was the i8th-ctntury embodi- 
ment of Yankee ingenuity , the most famous of the next 
generation of clock makers were Eli lerry (1772-1852), who 
made a great success of his wooden clocks , Chauncey Jerome, 
who first used brass wheels in 1837 and founded in 1844 
the works of the New Haven Clock Co , Gideon Roberts , 
and lerry ’s pupil and successor, Seth Thomas (1786-1859), who 
built the factory at Ihomaston earned on by his son Seth 
Thomas (1816-1888) In 1732 the London hatters complained 
of the competition of Connecticut hats in their trade Before 
1749 brass works were in operation at Waterbury — the great 
brass manufacturing business there growing out of the making 
of metal buttons In 1768 paper mills were erected at Norwich, 
and m 1776 at Past Hartford In 1788 the first woollen mills 
m New England were established at Hartford, and about 1803 
one bundled merino sheep were imported by David Humphreys, 
who in 1806 built a mill in that part of Derby which is now 
Seymour and which was practically the first New England 
factory town , in 1812 steam was first used by the Middletown 
Woollen Manufacturing Company In 1804 the manufacture of 
cotton was begun at Vernon, Hartford county , mills at Pomfret 
and Jewett City were established m 1806 and 1810 respectively 
Silk culture was successfully introduced about 1732 , and there 
was a silk factory at Mansfield, Tolland county, m 1758 The 
period of greatest development of manufactures began after the 
war of 1812 The decade of greatest relative development was 
that of 1860-1870, during which the value of the products in- 
creased 96 6 % During the period 1850-1900, when the popula- 
tion increased 145 %, the average number of wage -earners 
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employed m manufacturing establishments increastd 248 3 %, 
the number so employed constituting 13 7 % of the state’s 
total population in 1850 and 19 «; % of that in 1900 The 
average number of wage-earners employed in establishments 
conducted under the factory system alone was 1 3 7 % greater 
in 1905 than in 1900 In 1900 Connecticut led the limtcd States 
m the manufacture of ammunition, bells, brass ind copper 
(lolled), brass castings and finishings, brass ware and needles and 
pins In the automobile industry the state in 1905 ranked second 
(to Michigan) in capital invested and was sixth in value of 
product, but fiist in the a\crage value per car, which was $2354 
($2917 for gasoline , $234^ for electric , $673 for steim cars) 
Connecticut has long ranked high m textile manufactures, but 
the product of cotton goods in 1900 ($15,489,442) and in 1905 
($i8,239,i 5‘5) had not materially advanced bevond that of 1890 
($13,409,476), this being due to the increase in cotton manu- 
fa( tilling in the South Between 1890 and 1900 Connecticut’s 
products m dyeing and finishing of textiles, industries which 
have as yet not developed in the South, increased 217 3 % from 
$713,388 m 1890 to $2,269,967 in 1900 , m 1905 their value was 
$2,215,314 The manufacture of woollen goods and silk also 
increased respectively 33 % and 26 3 % between 1890 and 1900 , 
tlie returns for 1900, however, include the fur hat product 
{$7,546,882), which was not included in the returns for 1890 
In 1905 the value of the woollen goods manufactured in the state 
was $11,166,963 , of the silk goods, $15,623,693 I he value of 
the products of all the textile industries combined increased 
from $46,819,399 in 1900 to $56 933,113 in 1903, when the «.om- 
bined textile product \alue was gre iter than that of any other 
manufactured product m the state The most important single 
industry in 1905 was the manufacture of roiled bniss and copper 
with a product vduc of $41,911,903 (in 1900, $36,325,178) 

7 % total for the United States , the value of the 

product of the other brass industries was briss ware (1903) 
$9,022,427, — 51 6 % of the total for the United States,— (icjoo) 
$8,947,431 , and brass castings and brass finishing (1905) 
$2,982,115, (1900) $3,254239 Hardware ranks»nc\t in im- 
portance, the output of 1903 bung valued at $21 480,652, — 
which was 46 9% of the total product value of hardware for 
the entirt United Stites,— as agun-.t $16301,198 m 1900 
then come in rank of product \ due for 1905 foundry and 
machine shop products (1903) $20,189,384,(1900) $18,991,079 , 
cotton goods , silk and silk goods , ammunition (1903) 
$13,394,483 — being 77 2 % of the \alue of all ammunition made 
in the U uted States, — (1900) $9,823,712, and lubbir bools 
and shoes (1905) $12,829,346, (1900) $11,999038 In 1903 the 
state ranked first m the United States in the value of clocks 
m xnufactured, — $6,1 38,03 or 69 4 % of the tot il product \ alue 
of the indiistrv for that year m the United States, —and also in 
the value of plated ware — $8,125,881, being 66 9 % of the product 
value of the United States 

The decade of greatest absolute increase m the v due of 
manufactures was that ending m 1900, the value of manufactured 
products m that year bung $352,284,116, in increase of 
$104487,742 over that of 1890^ The general tendency was 
towirds the centralization of industry, the number of establish- 
ments in the leading industrus increasing less than 5%, while 
the capital and the value of the products increased respectively 
33 5 % and 42 % Among the new manufactories were a ship- 
building establishment at Groton near New London, whith 
undertook contracts for the United States government, and a 
compressed-air plant near Norwich Of the 359 manufactured 
products classified by the United States census, 249, or almost 
seven-tenths, were produced m Connecticut 

This prominence in manufactui es is due to excellent transport i- 
tion facilities, to good water powers, to the ease with which lalxiur 
is got from large cities, to plentiful cipital (furnished by the large 

* Ihc ligurc given above as the gioss value of all manufactured 
})roduct 3 in lyoo includes that of all nvinufacfurmg end mechanical 
establishments The value of the products of factories alone was 
8315,106,150 By 1905 this had mcreaseil to 8369,082,091 or 

17 I %. 
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insurance and banking concerns of the state), and to ( onnecticut’s 
liberal Joint Stock Act of 1837 (copied in Great Britain and else- 
where), permitting small sums to be capitalized in manufactures , 
and even to a larger extent, possibly it is the result of the in- 
genuity of the ( onnccticut people In the two denelts 1880- 
1900 more patents weic secured m Conncrtirut m proportion 
to its population than in any other st ite It was in Connecticut 
that Elias Howe and Allen B Wilson developed the sewing 
machine, that Chirles (modveir diseovered the process of 
vulcanising rubber, that Samuel Colt bigin the manufacture 
of the Colt fire-arms , and it was from neir New Haven that 
111 Whitmy went to Georgia where he invented tlu (otton gm 
Ihe earliest form of manufacturing was that of household 
industries, nails, clocks, tin ware and other useful irticles being 
mule by hand, and then peddled from town to town Hence 
Connecticut became known as the “ I and of Yankee Notions ” , 
and small wares are still manufactureel, liie patents granted to 
inventors in one citv ranging from bottle-top lianelles, bread 
toasters anel limp holders, to head-rests for church pews and 
scissors-sliatpencrs Ihen, after a long schooling in ingenuity 
by the system of household industries, came the division of 
labour, the introduction of maciiinery and the modern factory 
I ranspoi tation of pioducls is facilitated by water routes (chicfiv 
coisting), for which there arc ports of entry at New lliven, 
Ilartforel, Stonington, New 1 ondon and Bridgeport anel bv 
1013 m (on the ist of Januiry 1908) of steam rail w ij s One 
company, the New \ ork, New Hiven & Hartforel, ceintrolled 
87 % of this railwav mileige in 1904, and praetieallv ill the 
steamboat lines on Long Ishnd Sound Since 1893 elcctiic 
railways operated by the trollc v sy stein have steadily de v elojied, 
their mileage in 1909 approxim itmg 895 m By their influence 
the rural districts hav e been brought into close touch vvilli the 
cities, and manv centres of population hive' been so connectf'd 
as to make them practicillv one community 

Populatjon — The popuhlion uf Coinecticut in 18S0 was 
622,700, m 181)0 746238 — in increase of 198 in iqoo, 
908,420 — an mere isc of 21 7 , eiver thit ot 1890 ind in 1910, 

1,11 1 73b ( f t''e i()oo popuhlion 98 2 % were white, 26 2 % 

were foreign born and 31 i fhe nativ c whites we rt of foreign 
parentage Of the foreign-born element, 2()8^'o were Irish, 
there were also many Germans anel Austrians, English anel 
Frtnth- and English-t inadians In 1900 there were 24 incor- 
porated cities or boroughs with a popahtion of more th in 50C0 
and on this bisis almost three-fifths of the tot il population of 
the state was ui ban Ihe principal cities hav mg a population 
of meire than 20,000 were New Haven (108027) Hartford 
(79,850), Bridgeport (70 966) Waterburv (43,839), New Britam 
(25998), and Meriden (24 '>96) Ihc industrial development 
his affected religious conditions In the cail\ part eif the 19th 
century the Uongrcgitiemal church had the largest number of 
communicants , in 1906 more than tliree-hfths of the church 
population was Roman Cathohr the ( ongregationahsts com- 
posed about one-third of the remainder, and next ranked the 
Episcopalians, Methodists and Baptists 

Government — Ihc present constitution of Connecticut is that 
framed and adopted m 1818 with subsequent amendments 
(33 up to 1909) Amendments are adopted after approv xl lay a 
majority vote of the lower house of the general asscmblv, a 
two-thirds majority of both houses of the next gener il issemblv, 
and ratification by the townships The executive and legislative 
officials are chosen by the electors for a term of two years, 
the attorney general for four \ears , the judges of the supreme 
court of errors and the superior court, appointed by the general 
assembly on nomination bv the governor, serve for eight and 
the judges of the courts of common picas (m H irtford. New 
London, New Haven, I itchhcld and Fairfield counties) and of 
the district courts, chosen in like manner, serve for four years 
In providing for the judicial system, the constitution says 
‘ the powers and jurisdietion of which courts shall be defined 
by law ’ The general mblv has intei preted this as a justifica- 
tion for interference m legal matters It has at various times 
granted divorces, confirmed faulty titles, annulled decisions 
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of the justices of the peace, and validated contracts against 
which judgment by default had been secured Qualifications 
for suffrage are the age of twenty-one years, citizenship in th** 
United States, residence m the state for one year and in the 
township for six months preceding the election, a good moral 
character, and ability “ to read in the English language anv 
article of the C onstitution or any section of the Statutes of tins 
State ” ^ Women may vote for school officials The right to 
decide upon a citizen’s qualifications for suffrage is vested m 
the selectmen and clerk of each township A property qualifica- 
tion, found m the original constitution, was removed in 1845 
The Fifteenth Amendment of the Federal Constitution was 
ratified (1869; by Connecticut, but negroes were excluded from 
the suffrage by the state constitution until 1876 

The jurisprudence of Connecticut, since the 17th centurj, 
has been nutablc for its divergence from the common law of 
FngUnc’ In 1639 inhcntince by primogeniture was abolished, 
and this resulted in conflict with the British courts in the 
i8th century - At an early date, also, the office of public prose- 
cutor was created to conduct prosecutions, which until then 
had been left to the aggrieved party The right of bastards 
to inherit the mother’s property is recognized, and the age of 
consent has been placed at sixteen years Neither husband nor 
wife acquires by marriage any interest in the property of the 
other , the earnings of the wife are her sole property and she 
h is the right to m.ie contracts as if unmarried After residence 
111 the state for three years divorce m ly be obtained on grounds 
of fraudulent contract, desertion, neglect for three years, adultery, 
cruelty, intemperance, imprisonment for life and certain crimes 
I he Joint Stock Act of 1837 furnished the precedent and the 
principle for similar legishtion in other American states and 
(it is said) for the English Joint Stock Companies Act of 1856 
Ihe relations between capital and labour are the subject of a 
series of stitutes, which prohibit the employment of children 
under fourteen years of age in any mechanical, mercantile or 
manufacturing establishment, punish with fine or imprisonment 
any attempt by an employer to influence his employee s vote 
or to prevent him from joining a labour union, and in cases of 
insolvency give preference over general liabilities to debts of 
$100 or less for labour A homestead entered upon record and 
occupied by the owner is exempt to the extent of $1000 m value 
from li ibihty for debts 

fhe government of Connecticut is also notable for the variety 
of its administrative 1 cards Among these arc a board of 
pardons, a state library committee, a board of mediation and 
arbitration for adjustment of labour disputes, a board of educa- 
tion and a railway commission Ihe bureau of labour statistics 
has among its duties the giving of information to immigrant 
labourers regaroing their legal rights it has free employment 
agencies at Bridgeport, Norwich, Hartford, New Haven and 
Waterbury A state boaul of chanties has supervision over all 
philanthropic and penal institutions 111 the state, including 
hospitals, which numbered 103 in 1907 , and the board visits 
the almshouses supported by seventv-eight (of the 168) towns 
of the Slate, and investigates and supervises the provision made 
for the town poor in the other ninety towns of the state , some, 
as late as 1906, were, with the few paupers maintained by the 
state, cared for in a private almshouse at Tariffville, which wss 
commonly known as the state almshouse ” J he institutions 
supported by the state are a state prison at Wethersfield, the 
Connecticut industrial school for girls (reformatory) at Middle- 
town and a similar institution for bovs at Meriden, the C onnecticut 
hospital for the insane at Middletown, and the Norwich hospital 
for the insane at Norwich The state almost entirely supports 
the Connecticut school for imbeciles, at Lakeville , the American 
school for the deaf, m Hartford, the oral school for the deaf, 

* The constitution prescribes that " the privileges of an elector 
shall be forfeited by a conviction of bnbe^, forgery, perjury, duelling, 
fraudulent bankruptcy, theft or other offense for which an infamous 
punishment is mflicte<j, ’ but this disability may m any case be 
removed by a (wo thirds vote of each house of the general assembly 

^ See an article, ‘The Connecticut Intestacy Law, by Charles 
M Andrews, in the Yale Review, vo' m 


at Mystic , tlie Connecticut institute and industrial home for 
the blind, at Hartfoid , Fitch’s home for soldiers, at Noroton , 
ten county jails m the eight counties , and eight county temporary 
homes for dependent and neglected children 
Education — Education lias always been a matter of public 
interest in Connecticut Soon after the foundation of the 
colonies of Connecticut and New Haven, schools similar to the 
English Latin schools were established Ihe Connecticut Code 
of 161^0 required all parents to educate their children, and every 
township of 50 householders (later 30) to have a tcarhi r supported 
by the men of family, while the New Haven Code of 1056 also 
encouraged education In 1672 the general court granted 600 
acres of land to each county for educational purposes, in 1794 
the general assembly appropnatid the proceeds from the sale 
of western lands to education, and m 1837 mule a similar 
disposition of funds received from the Fediral treasury The 
existing organization and methods in school work began m 1838, 
when the state Ixiard of commissioners of common schools (later 
replaced by a board of education) was organized, with Henry 
Barnard at its head In 1900, 5 9 % of the population at leist 
10 years of age was illiterate All children between 7 and 16 
are required to attend school, but those over i are excused if 
they labour, every township of more than 10,000 inhibit ints 
must support an evening school for those over 14, and text- 
books are provided by the townships for those unable to purch isc 
them In 1907-1908 the total school revenue was $5,027,877 
or $22 35 for each child enrolled, the enrolment being 78 51 % 
of the total number of children enumerated under school age 
Of the school revenue about 2 81 % was derived from a per- 
manent school fund, 10 96 "o from state taxation, 80 43 % from 
local taxation and 5 8 % from other sources 1 he average 
school term was 186 73 days (m 1899-1900 it w is 189 01 cl i>s), 
end the aveiage monthly salary of male tc vchers $11507, 
that of female teachers, $50 5 Supplementing the educative 
influence of the schools are the public libraries (i6r in number 
m 1907), the St ite appropriates $200 to establish, and $ioo 
per annum to inuntiin, a public libiary (provided the town in 
which the hbr iry is to bw cstibh'ihcd contributes an equal 
amount), and the Public Library Committee has for its duty 
the study of library jiroblems Higher education is provided 
by Yale University {qv) , by Trinity College, at Hartford (non- 
sectarian), founded m 1823 , by Wesleyan University, at Middle- 
town, the oldest college of the Methodist Churih in the United 
States, founded in 1831 , by the Hartford Iheological Seminary 
(1834), by the Connecticut Agricultural ColUge, it Storrs 
(founded i88i), which has a two years’ course of preparation 
for rui il teachers and has an experiment station , by the Connecti- 
cut Experiment Station at New Haven, which was established m 
1875 at Middletown and was the first m the United States , 
and by normal schools at New Britain (established iHbi), 
Willimantic (1890), New Haven (1894) and Danbury (1903) 
Finance — In the year ending on the 30th of September 190S 
tlie receipts of the state treasury were $3,925,492, the ex- 
penditure $4,741,549, and the funded debt, deducting a 
(ivil List hund of $525,513 in tlie treasiirv, was $548,586 
The debt was increased m April 1909 by the issue of bonds for 
$1,000,000 (out of $7,000,000 authorized in 1907) Ihe principal 
source of revenue was an indirect tax on corporations, the tax 
on railways, savings banks and life insurance companies, yielding 
70 % of the state’s income A tax on inheritances ranked next 
ihere is a military commutation tax of $2, and all persons 
neglecting to piy it or to piy the poll tax are liable to imprison- 
ment A state board of equalization has been established to 
insure equitable taxation More than 130 underwriting institu- 
tions have been chartered in the state since 1794 Ihe insurance 
business centres at Hartford The legal rate of interest is 6 %, 
and days of grace are not allowed 
History — Ihc first settlcnii nt by Europeans m Connecticut 
was made on the site of the present Hartford m 1633, by a party 
of Dutch from New Ncthcrland In the same year a trading 
post was established on the Connecticut river, near Windsor, 
by members of the Plymouth Colony, and John Oldham 
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(1600-1636) of Massachusetts explored the valley and made a 
good report of its resources Encouraged by Oldham’s ariouni | 
of the country, the inhabitants of three Massachusetts towns, 
Dorchester, Watertown and New 1 own (now Cambridge), left 
that colony for tlie Connecticut valley The emigrints from 
Watertown founded Wethersfield m the winter of 1634-1635 , 
those from New Town (now (aimbridgc) settled at Windsor in 
the summer of 1635 , and in the autumn of the same year 
people from Dorchester settled at Hartford Ihesc early 
colonists had come to Massachusetts m the Puritan migration 
of 1630 , their removal to Connecticut, m whuh they were Icfl 
principally by Ihomas Hooker (<?f ), Roger Ludlow (c 1590- 
i66';)and John Haynes (d 1654), was caused by their discontent 
with the autocratic character of the governmentin M issachusetts, 
but the instrument of government which they framed in 1639, 
known as the Fundamental Orders of Connecticut, reveals no 
radical departure from the institutions of Massichusctts The 
gcneril court — the supreme civil authority — was composed of 
deputies from the towns, and a governor and magistrates who 
were chosen at a session of the court attended by all freemen of 
the towns Its powers were not ckarly defined , there was also 
no separation of the executive, legislative and judicial functions, 
and the authority of the governor was limited to that of a 
presiding oflicer 

Ihe government thus established was not the product of a 
federation of townships, as has often been stated , indeed, the 
townships had been governed during the first year by com- 
missioners deriving authority from Massachusetts, and the first 
general court w«is probably convened by them In 163S the 
celebrated Fundamental Orders were drawn up, and in 1639 they 
were adopted Their most original feature was the omission of 
T. religious test for ( iti/enship, though a precedent for this is 
to be found in the Plymouth Colony , on the other hand, the 
union of church and state wis presumed in tlie preamble, ami 
in 1639 a property qualificition (the possession of an estate of 
£30) for suffrage was imposed b> the general court 

In the meantime another migration to the Connecticut country 
had begun m 1638, when a party of Puritans who had arrived 
m Massachusetts the preceding year sailed from Boston for the 
Connetticnt coast and there founded New Haven The leaders 
in this movement were John Davenport (1397-1670) and 
dheophilus Eaton, and their followers were drawn from tht 
English middle class boon after their arrival these colonists 
drew up a “ plantation covenant ” which made the Scriptuict. 
the supreme guide in civil as well as religious aff iirs , but no t opy 
of this IS now extant In June 1639, however, a more definite 
statement of political principles was framed, m which it w is 
clearly stated that the rules of binpture should determine the 
ordering of the church, the choice of m igistr ites, the making 
and repeal of laws, the dividmg of inheritances, anel all other 
matters of public import , that only church me mbers could 
become free burgesses and officials of the colony , that the free 
burgesses should choose twelve men who should choose seven 
others, and that these should organize the church and the civil 
government In 1643 the junsdictum of the New Haven colon} 
was extended by the admission of the townships of Milford, 
Guilford and Stamford to eoual rights with New Haven, the 
recognition of thi ir local governments, and the formation ol 
two coi rts for the whi le jurisdiction, a court of magistrates to 
try important i ises and hear appeals from “ plantation ” courts, 
and a general court with legislative powers, the highest court ot 
appeals, which was similar in composition to the general court 
of the Connecticut Colony iwo other townships were after- 
wards added to the colony, Southold, on Long Island, and 
Branford, C onn 

The religious test for citizenship was continued (except m the 
case of six citizens of Milford), and in 1644 the geieral court 
decided that the “ judicial laws of God as they were declared b\ 
Moses ” should constitute a rule for all courts “ till they be 
branched out into particulars hereafter ” The theocratic char- 
acter of the government thus established is clearly revealed m the 
senes of strict enactments and decisions which constituted the 
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famous " Blue Laws ” Of the laws (45 m number) given hv 
Peters, more than one-half really existed in New Haven, am] 
more than four-fifths existed m some form in the New England 
colonics Among thooC of New Haven are the prohibition of 
trial by jury, tht mlliction of the death penalty for adultt r>, and 
of the same penalty fur conspiraty against the jurisdiction, the 
1 strict observance of the Si>bbath enjoined, and heavy fines 
for “ concealing or entertaining (Quaker or other blasphemous 
hereticks ” ^ 

A third Puritan settlement was established in 1635 at the 
mouth of the Connecticut riv'cr, under the auspices of an English 
company whose leading members were William hicmics. Lord 
bay and Sele (1582-1662) and Robert Greville, Loid Brooke 
(1608-1643) In their honour the colony was named bay brook 
In 1639 (»eorge heriwick (d 1657), a member of the company, 
arrived, and as immigration from England soon afterwards 
greatly declined on aerount of the Punt in Revolution, he sold 
the colony to Conneelieut in 1644 Ihis early expeiiment in 
colomzition at Saybiook and the sale by Fenwick are important 
on account of their relation to a hclitious kind title Ihe bav 
and bole ( ompany secured m 1631 from Robert Rich, earl of 
Warwick (1587-1658), a cjiiit claim to his interest in the Urn 
tory ly ing be tween the Nai i leansett n\ cr and the Pacific Ocean 
ihe nature of Warwick’s light to the Lnd is not stated m am 
extant document, ai d no title of liis to it v as ever shown But 
the Connecticut authorities in their effort to establish a legal 
chirn to the country and to thwart the efforts of the Hamilton 
fiiiuly to assert its claims to the temtoiy between the Connecticut 
river and Nairagansett Bay — cl urns derived from a grant ol the 
Plymouth Company to James, marcjutss of Hamilton (i6c^- 
1649) in 1635 — elaborated the theorv that the Plymouth < ompmy 
haci made a giant to Warwick arul that eonsequentlv his quit 
elaun conferred jurisdiction upon the bay and belc fompuiv , 
but even in this event, 1 enwick had no right to make his sale, 
for which he never secured confirmation 

Ihe next step m the formation of modern Cc.nnccticut was 
the union of the New Haven colonv with the older colonv Ihis 
was accomplidied by the ro\al charter of 1W12, which definid 
the boundaries of Connecticut as extending from Massachusetts 
south to the sea, and from Namgan'ett 1 a\ west to the ^outh 
beafPieilie Ocean) Ihis ehirUr had Been secured without 
the knowledge or consent of the Niw Haven colonists and thc\ 

iturally protested ag unst the union w ith t onnecticut But 
on ae count eif the threatened absorption eif a part of the Con 
ncetuut territory by the Colonv eif New \ork granted to the 
duke of \ork m 1664, and the news that a commission hid 
been appointed in Lngliml to settle intercolonial disputes, thev 
finally assented to thi union m 1665 Hartford then bnarne 
the capital of the united colonics, but shared that honour with 
New Haven from 1701 until 1873 

The charter was liberal m its prov isions It created a eurpui i- 
tion under the name of the (jo\ t rnur and C ompany of the English 
toUmy of Connecticut in Nc.v England in Amenta, sanctioned 
the system of government alreadv existing, provided that all acts 
of the general court should be valid upon being issued under the 
scil of the colony, and made no reserv ation of roy al or parlia- 
mentary control over legislation or the adnimistratioii of justice 
Consequently there developed m (onnectieul an mdepe ndent, 
self-reliant colon i d government, which looked to its chartered 
privileges as the supreme source of authority 

Although the governmental and religious inllucnees wh’ch 
moulded Conacctuut weie smnlar to tho e which moulded New 
England at lai^e, the colonv developed ccrUin distmctive 
eharactenstus Its policy ‘was to avoid notorielv and public 
attitudes, to secure privileges without attracting needless 

1 A collection of these laws was published in his General HtUorv 
of Connecticut (London, 1781) by thcj Rev ‘'inuKl Peters (1715- 
1S26) a I ovahst clci'^vman of Uk Church o' J lu hnd wlio in 1771 
wss forcid by the jntriots or vvhi,s to Hci. from Camnccticut llu 
most extreme (and most quoted) of these laws were never in force 
in Connecticut but the substantial genuineness of others was con- 
clusively shown bv Walter F Prince, in The Report of the imertca t 
Historica' 4 ssociation for 
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notice ^ to act as intensely and vigorously as possible when 
action seemed necessary and promising , but to say as little as 
possible, and e\atle as much as possible when open resistance 
was evident folly ’ ‘ 

The relations of Connecticut with neighbouring colonics were 
notable for numerous and continuous quariels m the 1 7th century 
Soon if ter the first settlements were m'lde, a dispute arose with 
Massachusetts regarding the boundary between the two colonics , 
after the brief war with the Pcquot Indians m 1637 a similar 
(piarrel followed regarding Connecticut s right to the Pequot 
lands, and m the New England Confederation (established m 
164 friction between Massachusetts and t omucticut continued 
Dilhculty with Rhode Island was caused by the conflict between 
that colony’s charter and the Connecticut charter regarding 
the western boundaiy of Rhode Island , and the encroachment 
of outlying Connecticut settlements on Dutch territory, and 
the attempt to extend the boundaries of New York to the 
Connecticut river, give rise to other disputes Ihese questions 
of boundaiy wcie a source of continuous discoid, the last of 
them not being settled until 1881 Ihe attempts of Governors 
foseph Dudley (1647-1720) of Massachusetts, and Thomas 
Dongan (1634-17115) of New York, to unite Connecticut with 
their colonies also caused difficulty 

Ihe relations of Connecticut and New Haven with the mother 
country were similar to those of the other New Fngland colonics 
1 he period of most serious friction was that during the administra- 
tion of the New England colonie-) by Sir hdmund Andros {qv ), 
who in pursuance of the later Stuart policy both m England and 
in her American ( olonies visited Hartford on the 31st of October 
1687 to execute quo rvarranto proceedings against the charter 
of 166'’ It IS s lid that during a discussion at night over the sur- 
render of the charter the candles were extinguished, and the 
document itself (which had been brought to the meeting) was 
removed fiom the Ublc where it had been placed Accord 
mg to tradition it was hidden m a large oak tree, afterwards 
known as the Charter Oak But though Andros thus 
filled to secure the charter, he dissolved the existing govern- 
ment After the Revolution of 1688, however, government 
under the charter was resumed and the crown lawyers decided 
that the e barter had not been invalidated b> the quo warranto 
proceedings 

Religious affairs formed one of the most important problems 
in the life of the eolony Ihe established ecclesiastical system 
was the Congregational The Code of 16150 (Connecticut) taxed 
all persons for its support, provided for the collection of church 
taxes if neeessary, by civil distraint, and forbide the formation 
of new ( hurches without the consent of the general court The 
New I ngland Half Way Covenant of 1657, which extended 
churtli membership so as to me hide all baptized persons, was 
sanetioneel by the general court m 1661 The custom by which 
neighbouring churches sought mutiul aid and advice, prepired 
the way for the Presbyterian system of church government, 
which was established by an ecclesiastical assembly held at 
Saybrook in 1708, the church constitution there framed being 
known as the “ Saybrook Platform ” At that time, however, 
a hbeial policy towards dissent was adopted, the general court 
granting permission for churches “soberly to differ or dissent” 
from the establishment Hence a large number of new churches 
soon sprang into being In 1727 the Church of England was 
permitted to organize m the colony, and m 1729 a similar 
privilege was granted to the Baptists and Quakers A religious 
revival swept the colony m 1741 The very existence of the 
establishment seemed threatened, consequently m 1742 the 
general court forbade any ordained minister to enter another 
parish than his own without an invitation, and decided that only 
those were legal ministers who were recognized as such by the 
general court Throughout the remaining years of the i8th 

^ Johnston, Connecticut, p 130 

* Tor a good version of the tradition see Wadsworth or the Charter 
Oak (Hartford, 1904), by W H Gocher The tree w 4 s blown down 
m August 1856 in June 1907 a marble shaft was unvtikd on its site 
by the Society of Colonial 'VVars, of Connecticut 


! century there was constant friction between the establishment 
and the nonconforming churches , but m 1791 the right of free 
incorporation was granted to all sects 

In the War oi American Independence Connecticut took a 
prominent part During the controversy over the Stamp Act 
the general court instructed the colony’s agent m I ondon to 
insist on “ the exclusive right of the colonists to tax themselves, 
and on the privilege of trial by jury,” as rights that could 
not be surrendered The patriot sentiment was so strong that 
Loyalists from other colonies were sent to ( onnecticut, where 
it was believed they would have no influence , and the copper 
mines at Simsbury were converted into a military prison , but 
among the nonconforming sects, on the other hanci, there was 
considerable sympathy for the British cause Preparations 
for war were made m 1774 , on the 28th of April 1775 the 
expedition against Ticonderoga and Crown Point was resolved 
upon by some of the leading members of the ( onntcticut 
assembly, and although they had acted in their private capacity 
funds were obtained from the colonial treasury to raise the force 
which on the 8th of May was put under the command of Ethan 
Allen Connecticut volunteers were among the first to go to 
Boston after the battle of Lexington and more than one-half of 
Washington’s army at New York m 1776 was composed of 
( onnecticut soldiers Yet with the exception of isolated British 
movements against Stomngton m 17715, Danbury m 1777, 
New Haven m 1779 and New I ondon m 1781 no battles were 
fought in Connecticut territory 
In 1776 the government of Connecticut was reorganized as .1 
state, the charter of 1662 being adopted by the generil court 
as “ the Civil Constitution of this State, under the sole authority 
of the people thereof, independent of any King or Prince what- 
ever ” In the formation of the general government the poluy 
of the state was national It acquiesced m the loss of western 
lands through a decision (1782) of a court appointed by the 
Confederation (see Wyoming Vallev ) , favoured the levy ot taxes 
on imports by federal authority , relinquished (1786) its claims 
to all western lands, except the Western Reserve (sie Ohio), 
and in the constitutional convention of 1787 the present system 
of national representation m Congress wis proposed by the 
( onnee ticut delegates as a compromise between the plans 
presented by Virginia and New Jeisey 

for many years the Federalist party controlled the affairs of 
the state The opposition to the growth of American nationality 
which characterized the later vears of that partv found e' pres- 
sion m a resolution of the general assembly that a bill for m- 
(orporating state troeips m the federal army would be “ utterly 
subversive of the rights and liberties of the people of the state, 
and the freedom, sovereignty and independence of the same,” 
and m the prominent part taken by Connecticut m the Hartford 
Convention (see Hartford) and m the advocacy of the radical 
amendments proposed by it But the development of manu- 
factures, the discontent of nonconforming religious sects with 
the establishment, and the confusion of the executive, legislative 
and judicial branches of the government in the existing constitu- 
tion opened the way for a political revolution All the dis- 
contented elements united with the Democratic party m 1817 
and defeated the Federalists m the state election, and m 
1818 the existing constitution was adopted From 1830 until 
185^ there was close nvalry between the Democratic and Whig 
parties for control of the state administration 

In the Civil War Connecticut was one of the most ardent 
supporters of the Union cause When President I incoln issued 
his first call, for 7*5,000 volunteers, there was not a single militia 
company in the state ready for service Governor William A 
Buckingham (1804-1875), one of the ablest and most zealous 
of the “war-governors,” and a^'terwards, from 1869 until his 
death, a member of the E^mtcd States Senate, issued a call for 
volunteers m April 1861 , and soon 54 companies, more than 
five times the state’s quota, were organized Corporations, 
individuals and towns made liberal contributions of money 
Ihe general assembly made an appropriation of $2,000,000, 
and the state furnished approximately 48,000 men to the army. 
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Equally important was the moral support given to the Federal 
government by the people 

After the war the Republicans were more frequently successful 
at the polls than the Democrats Representation m the lower 
house of the geneial assembly, by the constitution of 1818, was 
based on the townships, each township having two representa- 
tives, except townships created after 1818, which had only one 
each , this method constituted a seuous evil when, in the 
transition from agriculture to manufacturing as the leading 
industry, the population became concentrated to a considerabU 
degree m a few large cities, and the relative importance ol 
the vaiious townships was greatly changed The township of 
Marlborough, with a population m ic;oo of 322, then had one 
representative, while the city of Hartford, with a population 
of 79,8150, had only two , and the township of Lnion, with 428 
inhabitants, and the city of New Haven, with 108,027, each 
hid two represent iti\ ts The apportionment of representation 
m the state senate had become almost as objectionable By a 
constitutional amendment of 1828 it had been provided that 
senators should be chosen bv districts, and that in the apportion- 
ment regard should be had to population, no county 01 township 
to be divided and no part of one county to be joined to the whole 
or put of another countv, and eacli countv to Inec at least 
two scnatois , but by 1900 any relation that the districts might 
once have had to population had disappeared The system of 1 
representation had sometimes put m power a political pirtv 
rejiresenting a minority of the voters in 1878, 188 u t 8S6, 1888 
and 1890 the Democratic candidates for state executive ofTiecs 
icceived a plurality vote , hut as a majority was not obtained 
these elections were referred to the generil assemblv, and the 
Republican party m control of the lower house secured the 
election of its candidates , in 1901 constitutional amendments 
were adopted making a plurality vote sufhcient for election 
increasing the number of scnitonil distiuts, and stipulating 
that ^ in foiming them regard slull be had” to population 1 
But the greater inequalities in township u presentation suh- 
sistc'd, although m 1874 an amendment had given all town- 
ships of ^000 inhabit lilts two sc its m the lower house, every 
other one “to be entitled to its piesent representation,” ind 
in 1876 annthci irrundmciit hid provided that no townsh'p ] 
meoiporated Llicrealter should be entitled to a upresentativc | 
“ unless It has at least 2^00 inhabitants, and unless tin town from ' 
whu h the major portion of its terntoi v is t iken h is also at least 
21500 mb ibitants ’ rhtse piovisions did not remtdv the grosser 
defei ts and is proposals for an amc ndment of the constitution 
could be submitted to the people only after receiving i inajontv 
vote of the lower house, all further attempts at effective refoim I 
seemed to be Idocked, owing to the unwillingness of the repu- [ 
sentatives of the smaller townships to suriender their unusual [ 
degree of power There hire, the question of calling a constitu 
tional convention, for which the present constitution makes no 
provision, was submitted to the peojile in 1901 an<l was earned 
But the ac t providing for the convention had stipulated th it 
the delegates thereto should be chosen on the basis of township 
representation instead of popiilition The small townships thus 
secured praetu il control of the convention, and no radical 
changes were made A compromise amendment submitted bv 
the convention, providing for two representatives for each ' 
township of 2000 inhabit ints, and one more for each 5000 above 
50,000, satisfied neither side, and when submitted to a populii 
vote, on the i6th of June 1902, was overwhelmingly defeated 
Govfrnors of Connfcticut* 
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Bibiiocraphv The " \corn Club has lecently published a hst 
of bcxiks printed in Connecticut between 1709 and 1800 (Hartford 
1904), and Mexandir Johnston s CcMiiff /a ut (Boston, 1887) contains 
a bibliography of Connecticut s histoi v up to i SS6 Inloimation con- 
cerning the physical ftatures of tlic stati nia\ bi obtained m William 
M Da\iss Physical Geography of Southitn \cii. 1 tt^laml (National 
Geographical Society Publications, 1895) For informa.tion concern- 
mgmdustnes iX!c ,scc the Twelfth Census of the United States, and thi 
Census of Manuf actio esoi 1905 and achapter in Johnston sConntcti- 
cut For law and administiation, consult the last two ch ipttrs on 
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' The Constitution ami La\vs of Connecticut in New Ingland 
States (vol 1 , Boston, i8<)7) . 1 own Kulc in Connecticut ” in Pohttcal 

’3( fence Quarterly, vol i\ Btinaid Steim r s History of Education 
m Connecticut (Washington, 1893), and the reports of the admini tra 
Live boards and offici ils, ( spi ei ill> those of the Bureau of Labor 
statistics, the Boaid of Kdueation, the Board of Chanties and the 
Treasurer Theie 1 no completely s itisf letory hastory of the slate 
Jolinston s Connutuit is well written, but Ins tluoiies regarding 
he relationship between the townships and the state are not gener 
ilh aceepteel bv histone il scholirs Ihcie is a good chapter in 
tfeibcrt L Osgood s History of the hnertcan ( olontes tit the S iin- 
eenth Century (>New \oik, 11)04) Connecticut as a Cohnv and as 
i State (Hartford, 1004 4 voL ) is vviitten from scconelary sourees 

is ilso IS G H Hollister s Histort of Coiinettfiut (to 1818) (2 vols, 
TaitforJ, i 8‘;7) Perh ps the most sitisfictorv histoiical work is 
hat of Benjamin Irumbull, -i Comfikte Histoiv of ConnecHcut from 
’6jO to (New Haven, T8n4-i{5i8) h E Atwater s History 

)/ the Colony of Niw Haitn (New Haven, 1881) is also valuable, ind 
lie monograph of C 11 Lev tnnore. The Repuidic ot New Haven, 
mel that of C M Anehevvs ‘ Ihe River Towns of Connecticut ” in 
The Johns Hopkins Umierstiy Studies (Bdltimore 1886 and i88g) 
.hould be consulted foi the mstitnlious of the colonial period 1 01 
he sources, see Colonial Records of Conncituut (15 vols, Hartfoid, 
850-1890) Ihe Recirds of the ( olony and the Plantation of New 
lavin (2 vols, Haitford, 1857-1858) and Records of the ^tate of 
Znmiecticut (2 vols , Haitford, 18114-1895) The CoUeUions (Hartford 
i8()oet stq ) of the Coimeelieut Historic il Society contain valuaiile 
natonal, especially the papers eif ( overneir Joscjili Talcott uid 
\\Q Papers (New Haven, 1865 et sce^ ) ot the New Haven (olony 
Iistoiieal Society are extremelv vahiabh tor loc U history but 
i vast number of documents relitmg to the colonial and stite 
icnods, now m the state library at Ilirtford, have never been 
lubhshed 

CONNECTICUT RIVER, a stream of tfie New England states, 

^ ‘s \ It rises m Connecticut Like m N New Hampshire 
(.vti il lirinehts join in N h Vermont, near the Canadian line, 
liioiit 2000 ft above the sta — flows S, foiming the bound ir> 
letween Vermont and New Hamoshiie, crosses Massachusetts 
Lticl Connecticut, and empties into I ong Island Sound Its tours 
s about 34!; m and its dram igi li isin 1 1 ,085 sq m The print ipxl 
ributar> is the Farmington, which rises m the (ircen Mountiins 
n M issachusctts, and jons the Connecticut above Hartfoid 
"rom Its head to the Massarh 11 setts line the banks are wooded, 
he bed nirrow, the villey slopes rut sharpH in crystallme 
ocks ind the trihutaries smxll ird torrtntii! In the 273 m 
if thi-. upper portion of its couise the average descent is 15 to 
,1 ft a mile In Massachusetts and Connecticut the river flows 
hrough p hisin of weaker Irnssir shales and sandstones, and 
he valley c onsequent^y hroadi ns out, making the finest agncul- 
ural region of large extent in New k ngland Near Holyoke and 
t other points rugged hills of harder trap rock rise so high abov e 
ht valley lowland th it they are locallv c ilUd mountains F'rom 
heir crests there arc beautiful views of the fertile Connecticut 
alley loyvland and of the more distint enclosing hills of crystal- 
inc locks The iiver winds over this lowland, for the most 
lart flowing over alluvial bottoms The valley sides rise from 
he river channels bv a senes of steps or terraces These terraces 
re noted for their perfection of form, being among the most 
lerfeit in the countr> Ihev have been cut by the river in its 
i.ork of removing the heav^v deposits of gravel, sand and clav 
hat were laid down m this lowland during the closing stages of 
he (iluial Period, when great volumes of water, heavily laden 
nth sediment, wore poureel into this valley from streams Lssmng 
rom the receding ice front In the course of this excavation of 
laeial deposits the iiver has here and there discovered buried 
purs of rock over which the water now tumbles m rapids and 
alls For example, 11 in above Hartford arc the Fnficld Palls, 
i/herc a descent of 31 8 ft in low water (17 6 m highest water) is 
node in 5 23 m At ^fiddletown Conn , the river turns abruptly 
I E , having the belt of Triassic rocks and again entering the 
ua of crystalline rocks which border the lowland Iherefore, 
rom near Middletown to the sea the valley again narrows 
he river valley is a great manufacturing region, especially 
/here there is a good water-power derived from the stream, 
s at Wilder and Bellows Palls, Vt , at Turners Falls and 
lolvoke. Mass , and cit Windsor Locks, Conn Five miles below 
Irattleboro, Vt , a huge power dam was under construction I 
a 1909 Ffforts have been made by the United States govern- I 


ment to open the nver to Holyoke, and elaborate surveys were 
made in 1896-1907 At Plnfield Rapids is a privately built 
canal with locks 80 ft long and 18 ft wide, handling boats 
with a draft of 3 ft From Hartford seaward the Connecticut is a 
tidal and navigable stream Bars form at the mouth and have 
had to be removed annually by dredging From 1829-1899 the 
Pederal government expended 551585,640 on the improvement 
of the nver During the colonial period the Connecticut river 
plaved an important part m the settlement of New I ngland 
The rival English and Dutc h fur traders found it a convenient 
highway, and English homeseckcis were soon attracted to its 
valley bv the fertility of the meadow lands Prom the middle 
of the 17th century until the advent of the railway the stream 
was a great thoroughfare between the seaboard and the region 
to the north Its valley was consequently settled with unusual 
rapidity, and is now a thickly populated region, with man> 
flounshmg towns and cities 

btt -innual Reports of the Chief of Engineers, U b Army, passim 
(mdtx, 1900) E M Baioii s Connecticut River and the 1 alley of the 
Countcticut (New \oik, iqof)) , G S Robi rts s Toivns of 
the Connecticut River Valley (Schcucctady, Now York, 1906), and 
Martha K Genth, “ Valley Tovins of Connecticut ’ m the Hulletin 
of the 4 mencan Geographical Society, vol xxaix No 9 (New York, 
1907) 

CONNECTIVE TISSUES, in anatomy Very wndely distributed 
throughout the tissues and organs of the animal body, there 
occur tissues characterized bv tlie presence of a high proportion 
of intercellular substance This intercellular substince may be 
homogeneous in structure, or, as is more commonly the case, 
It mav consist, m whole or in part, of a number of fibrous 
elements All these tissues are grouped together under thi 
name Conneetive tissues They comprise the following types — 
areolar tissue, adipose tissue, reticular or lymphoid tissue, white 
fibrous tissue, clastic tissue, cartilage and bone Ihty aie til 
developed from the same laver of embryonic cells and ill perfoim 
a somewhat similar function, viz to r onnect ind suppoi t the otlu r 
tissues and organs According to the natuie of their vvorl the 
ground substance varies in its texture, being fibrous in some , 

( ilcarcous and ngid in others As forming the most typical of 
these tissues, we will first consider the structure aieolar (on- 
nectiye tissue 

Areolar Tissue — This tissue is found in its most tvpual form 
uniting the skin to the deeper lying parts It vanes greatly in 
Its density arrordmg to the animal and the position of the hodv 
fiom which It is taken A piece of the iot.str viruty may be 
spread out as a thin sheet and then examined microscopically 
It IS then sien to consist chiefly of bundles of extremely fine 
fibies running in all directions and interlacing with one another 
to form a meshwork The spaces, or areolae thus formed 
give the name to this tissue (sec fig i) Ihe constituent fibres 
of each bundle are termed White Pibres Ihe bundles vary very 
murh in size, but the fibres of which they are composed are of 
wonderfully constant size A bundle may branch by sending off 
its fibres to unite with similar branches from neighbouring 
bundles, but the individual fibres do not brani h nor do the) at 
any time fuse with one another I hcv form bundles of greater 
or less size bv lieing arranged parallel to one another, and in these 
bundles are bound together bv some kind of cement substance 
Ihe meshwork formed by these fibres is filled up by a ground 
substance in the composition of which mucin takes some part 
In this ground substance he the cells of the tissue In iddition to 
the white hbics a second v iriety of fibres is also present in tins 
tis uo They can be readilv distinguished from the white 
fibres b\ their Hrgcr and variable size, by their more distinct 
outlme,andbv the fact that they lor the mostpart,iun as straight 
lines through the preparation Morcov er they freqiu ntly branch, 
and the branches unite with those of neighbouring fil'res lhc> 
aie known as Yellow Elastic fibres Several of these will be 
found torn across in any preparation especially at the edges, 
and the torn ends will be found to be curled up in a very character- 
istic manner The two types of fibre further differ from one 
another both chemically and physically Thus the white fibre 
swells up and dissolves in boiling water, yielding a solution of 
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gelatin, whereas the yellow elastic fibre is quite insoluble under 
these conditions Ihe white fibres swell when treated with weak 
acetic acid, and arc readily dissolved by peptic digestion but 
not by pancreatic Ihe yellow elastic fibres, on the other hand, 
are unafiected by dcctic acid and resist the action of gastric 
juice for a long time, but are dissolved by pancreatic juice In 



Fig I — Connecbve tissue, showing cells, tibics and ground 
substance x 350 (Szymnowicz ) c, Cell, e, clastic hbril, /, 
white fibril 

physical properties the white fibres arc mcxtensildc and extra- 
orcliinril) strong, even being able, weight for weight, to carry a 
greater strain than steel wire Ihe yel'ow elastic fib-ts, on the 
other hand, are easily extensible and very elastic, but are far 
less strong than thi white fibres Their elasticitj is exhibited 
by their straight course when viewed in a stretched preparation 
of areolar tissue, and this contrasts markedly with the waw 
course of the bundles of white fibres seen in the same preparation 

The Cells of Areolar 3 tssui — Several types of cells arc found 
m the spaces of this tissue and arc usually classified as follows 
(i) I amiUar alls fhcac are flittcmd branching cells which 
usiully he attached to the bundles of white fibres or at the 
junction of two or more bundles The branches commonlv 
unite with similar branches of neighbounng cells (2) Plasma 
etlli These arc composed of a highly vacuolated plasma, arc 
not flattened but otherwise vary greatly m sha|)e (3) Granular 
ceils These are spherical cells densely packed with granules 
which stain deeply with basic dyes (4) I ciuocytes 'Ihcse are 
typical blood corpuscles which have left the blood capillaries and 
gamed the tissue spaces They vary much m amount and in 
variety 

Adipose or Falty Tissue — This consists of rounded vesicles 
closely packed together to form a densi tissue, found for instance 
around an organ, along the couise of tht smaller blood vessels, 
or in the areolar tissue beneath the skin I his tissue is formed 
from creolar tissue by an accumulation of fat within cerhun of 
the cells of the tissue these arc especuilly the granular tells, 
though some regerd the fat (ells as spteiiii, in character, and to 
be found in large numbers only in certain parts of the body 
The fat is either taken in as such by the cell, or, as is more 
commonly the case, manufar tured by the cell from othei 
chemical m it( rial (e irbohydrate chiefly) and deposited w thm 
It m the form of small granules As these accumulate they run 
together to form larger granules and this process continuing, 
the cell at last becomes converted into a thii layer of living 
material surrounding a single large fat globule The use of 
fatty tissue is to serve is a stoiehouse of food material for future 
use In conformity with tins it is packed away m paits of the 
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body where it will not interfere with the working of the different 
tissues and oigans, and in several positions is made use of as 
picking to fill up irregular spates, eg between the eyeball and 
the bony socket of the eye 

Reheular Tissue — I his is a variety of connective tissue m 
whirh the reticulum of white fibres is built ip of veiy fine strands 
leaving large interspaces in which the cells typical of the tissue 
ire entloscd The ground substance of the tissue ls reduced 
to a minimum Miny connective tissue cells he on the fibres 
which may m phccs be completely covered by them This 
tissue therefore fonns a groundwork holding together the mam 
parts of an organ to form a compact vvhoU It may thus be 
demonstrated m lymphatic glands, the spleen, the liver, m 
mucous membranes and many other cellular organs 

Whitt Fibrous Tissue — This is the form of tissue m which 
the white fibres largely prejionderate Ihe fibrous bundles may 



Fig 2 — Tendon of rat’s tail, stained with gold chlonde and 
showing cells arranged m rows between the bundles of fibres 


be all ai ranged parallel to one another to form a dense compact 
structure as in a tendon It is found wherever gnat strength 
combined with flexibility is required and the fibres are arranged 
m the direction m which the stress has to be tiansmitted In 


other instancis the bundles 
may be united to form mem- 
branes, and in siu h uiscs the 
mam number of bundles run 
m one direction only, which 
IS again that in which the 
mam stress has to be con- 
ducted Such are the ligaments 
around the joints or the fasciae 
covering the muscles of the 
limbs, ^c In otht r positions, 
e g the dura mater, the fibrous 
Imndlcs course m all directions, 
thus forming a very tough 
membrane The cells of such 
tissues lie in the sp ices lietvv cen 
the bundles and are found 




Tic 3 — Transverse section of 
jiortion of a tendon showing 
irringemcnt of white fibres m 
large bundles bounded by con- 
nective tissue, with tendon cells 
between the fibn s a, tendon 
cells . 6, tendon bundka 


flattened out in tw o or three directions w here they are compressed 
by the ov al fibrous bundles surrounding them (see figs 2 and 3) 
The cells thus he in linear eroups running parallel to the bundles, 
presenting a verv characteristic appearance 

Yclloo Flastie T'iccmc — Ilus is the form of connective tissue 


mainly composed of elastic fibres It is found in those positions 
where a continuous but varying stress has to be supported In 
some positions the elastic tissue is in the form of branching 



I IG 4 — Isolated clastic fibres liganu ntum iim liac Bianclung 
filins of vcr\ definite outluu with iiu,uliil\ trans\trsc 

mai kings 


fil)ie> arranged parallel to one anollur and bound together by 
white fibres, e ligamentum nuenae (fig 4) In other cases it 
mav lie in the form of thin plates perforated in main directions 
to form a fenestrated membrane In this t\ pc a s( rics of such 
plates are arranged round the larger ^ictius torming a large 
proDortion of the artery wall 

All the connective tissues arevasrultr structures though as 
the number of cells present is not gre at and further as those cells 
are not as a rule the seat of a very active metabolism, the number 
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of blood vessels is quite small. The tissues are also supplied 
with lymphatics and nerves. 

— Cartilage or gristle is a tough and dense tissue 
possessing a certain degree of flexibility and high elasticity. It 
is found where a certain amount of flexibility is required but 
where a fixed shape must be retained, e.g. in the trachea which 
must always be kept open or in the external ear or pinna which 
owes its typical and permanent shape to the presence of cartilage. 
It is largely associated with the bones in the formation of the 
skeleton. The tissue consists of a number of cells embedded in 
a solid matrix or ground substance. Three varieties are distin- 
guished according to the nature of the matrix. Thus if the 
matrix is homogeneous in structure the cartilage is termed 
hyaline. Two other forms occur in which fibrous tissue is em- 
bedded in the cartilage matrix. They are therefore termed 
fibro-cartilagcs and if the fibres are of the white variety the 
cartilage is called white fibro-carlilage, if of the yellow elastic 
form, elastic cartilage. 

Hyaline Cartilage (fig. 5). — This consists of a number of 
rounded cells enclosed within a homogeneous matrix. The cells 
possess an oval nucleus and a 
granular, often vacuolated cell- 
body. The number of cells 
present varies considerably in 
different specimens. In freshly 
^ formed cartilage the cells are 
I numerous, the amount of matrix 
^ separating them being small. 
I ('artilage grows by a deposition 

matrix by the cartilage 

. cidls which thus become more 
and more separated from one 

, / another. After a time the cells 

i'lG. 5. -livalme tailUHKt.-. . .it 

Homogeneous matrix inter- divide and subsequently become 
sporsed with groups of cells parted from one another by dc- 
whose arrangement shows tlu'ir position of fresh matrix between 
The cells are often to be 
.seen in groups of two, three or 
four cells, indicating the common origin of each group from a 
parent cell. Towards the surface of the cartilage the cells are 
often modified in shape tending to become flattened in a direction 
parallel to the surface. Some of the cells near the surface of a 
piece of cartilage may be branched, appearing as a transition 
form between connective tissue corpuscles and typical cartilage 
cells. This is particularly the case at points where tendon or 
ligaments are attached. There may often be a deposit of lime 
salts in the matrix of hyaline cartilage especially in old animals 
or in the deeper layers of articular cartilage where it is attached 
to bone. A similar deposit of lime salts is well marked in the 
superficial parts of the skeleton of the cartilaginous fishes. In the 
development of animals possessing a bony skeleton, the skeleton 
is first laid down as hyaline cartilage which subsequently becomes 
gradually removed, bone being deposited in its place. In the 
adult, hyaline cartilage is found at the ends of the long bones 
(articular cartilage), uniting the bony ribs to the sternum (costal 
cartilage), and forming the cartilages of the nose, trachea and 
bronchi, &c. This as well as the other forms of cartilage are 
non-vascular so that the cells must gain their food-stuffs and 
get rid of their waste products by a process of diffusion through 
the matrix, a process which must of necessity be slow. 

White Fibro-C artilage. — This is a variety of cartilage in which 
numerous white fibres ramify in all directions through the matrix 
(fig. 6). The cells lie separate and not in groups, and the amount 
of matrix l^etween is commonly small. The white fibres may 
run in all directions or may chiefly nm in one direction only. 
Under the microscope the tissue closely resembles a dense white 
fibrous tissue, only the cells enclosed in it are cartilage cells and 
not connective tissue cells. Owing to the presence of so much 
fibrous tissue this variety of cartilage is very much tougher than 
hyaline cartilage and less flexible. It is found jn places which 
have to withstand a considerable amount of compression but 
where a less rigid structure than bone is demanded. Thus it is 


found forming the intervertebral disks, the intcrarticular cartil- 
ages, or at the edges of joint surfaces to deepen the surface. 





Kig. 6. — White fibro-c,.u intervertebral disk, with typical 

cartilage cells, matrix characteiued by presence of many white 
fibres. 

Elastic Fibro-C artilage. — In this variety the matrix is per- 
meated by a complex and well-defined meshwork of elastic fibres 
(fig. 7). The size of the fibres varies considerably in different 
specimens. It is found in 
parts which have to retain a 
permanent shape but where a 

considerable amount of flexi- . C'>', . . 

bility is rerjuisite, as in the - ; 
pinna of the car, the epiglottis, 

the cartilage of the Eustachian " 

Bone. — Bone is a con- - 

nective tissue in wliich a 
considerable amount of ' y ^ 
mineral matter is deposited in 
the intercellular matrix where- 
by it acquires a dense and Eig* 7' — Elastic fibro-cartilagc 
rigid consistency. If bone be Epiglottis. Abundant cartilage 
• cells m a matrix contaming many 

incinerated so that the organic branching elastic fibres, 
matter is burnt away, aresidue 

of mineral matter is left. This consists chiefly of calcium 
phosphate, and amounts to as much as two-thirds of the weight 
of the original bone. If, on the other hand, bone be macerated 
in hydrochloric or nitric acid for a time the calcium phosphate 
is dissolved, leaving the organic matter practically unaffected 
and still showing the microscopic structure of bone. Hence it 
follows that the organic matrix is uniformly impregnated with 
the calcium salts. 

According to its naked-eye appearance bone is distinguished 
as being either compact or cancellated. The former is dense like 
ivory and forms the outer surface of all bones. The whole of 
the shaft of a long bone is composed of this compact form. 
Cancellated bone has a spongy structure and contains large 
interspaces filled with a fatty tissue rich in blood vessels. This 
form of bone tissue is found forming the interior of most bones 
especially the heads of the long bones, the interior of the ribs, &c. 
The cavity of the shaft of a long bone is filled, just as in the case 
of the smaller cavities in cancellated bone, with a fatty tissue, 
the Bone Marrow (see below). 

The histological structure of bone may be made out from a 
piece of dried bone which has been ground down between grinding 
stones until it is sufficiently thin for microscopic purposes. If 
such a section be prepared from a thin transverse slice of a long 
bone the appearance pictured in fig. 8 will be seen. The section 
comprises a number of circular units bound into a compact whole 
by intervening material showing in the main the same structural 
details. Each of these circular structures is termed an Haversian 
system. In the centre of each is seen a dark area, the Haversian 
canal, around which the bone matrix is deposited in the form of a 
number of concentric laminae. Enclosed between the laminae 
are a number of small spaces also appearing black in this prepara- 
tion. These are the bone lacunae and spreading away from them 
in directions generally transverse to the laminae are seen a large 
number of fine branching lines — the canaliculi. All parts of a 
preparation such as this which appear dark in reality represent 
spaces in the bone matrix. In the course of the preparation of the 
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specimen all these cavities have been filled up with finely divided 
d6bris and hence appear opaque. In the living lx)ne these spaces 
are filled with a tissue or a cell or with fine protoplasmic processes. 
Thus the Haversian canal contains an artery and vein, some 
capillaries, a flattened lymph space, fine medullated nerve fibres — 
the whole being supported in a fine fatty tissue. Each lacuna is 
filled with a cell— the bone corpuscle — and the canaliculi contain 
fine branching processes of these cells. On comparing such a 
section with one taken parallel to the long axis of the shaft of a 
bone it is seen that the Haversian canals run some distance along 
the length of the bone, and that they frequently unite w'ith one 
another or communicate by obliquely coursing channels. The 
spaces between the Haversian systems are filled in with further 
bony tissues which may or may not be arranged in laminae. 
Finally, the systems are as it were bound together by other 
laminae running parallel to the surface of the bone. If a piece 
of fresh bone be decalcified so that a thin section can be cut from 
it, the bone corpuscles can be seen filling uj) the lacunae but the 
section docs not give so typical a picture as that already examined 
because it is not possible to make the protoplasmic structures 
filling the lacunae and canaliculi stand out in marked contrast 
with the surrounding matrix. 



' Fro. 8. — Section of Bone. Showing four Haversian systems and 
intcrlying bone material. This is a dry preparation, hence all the 
cavities (such as the Haversian Canals, the lacunae and canaliculi), 
being filled with d6bris from the grinding, appear dark. 

Cancellous bone only differs from compact bone in the arrange- 
ment of the bone tissue. This encloses a number of irregular 
spaces which communicate with one another to form a kind of 
spongework. Commonly the framework is so constructed that 
a number of trabeculae running parallel to one another are 
produced. This is for the purpose of especially strengthening 
the bone in that direction. This direction is in all cases found to 
be that in which the bone has to support its maximum strain 
while in position within the body. Usually the bone tralx^culae 
are so narrow that there is no need for Haversian systems within 
them, and they therefore usually consist of a few laminae arranged 
parallel to the surface. These laminae include bone corpuscles 
as in the rest of the bone tissue. 

liofie Marrow.-— VWWng the central cavity of the tubular bones 
and the cavities of the spongy bone tissue is a tissue largely 
composed of fat cells. This is the bone marrow'. Two varieties 
are distinguished, the one being red in colour, the other yellow. 
Red marrow is composed of a number of fat cells lying in a tissue 
matle up of large and small marrow cells and typical giant cells 
or inyeloplaxes (fig. 9). The whole of these elements are sup- 
ported in a delicate connective tissue. The marrow cells exhibit 
manifold forms. Some are typical leucocytes and lymphocytes 
as found in circulating blood. Others named myelocytes are 
slightly larger than leucocytes, with round or oval nuclei, and 
a protoplasm containing neutrophile granules. Yet another 
variety contains large eosinophile granules in the protoplasm. 
These different types of cell probably develop into leucocytes. 
The giant cells are large spherical cells with .several nuclei. 

In addition to fully developed red blood corpuscles there 
are also present numerous nucleated red blood cells (erythro- 


blasts or liaematoblasts). These are red blood corpuscles in 
an early stage of formation. They reach the blood after they 
have lost their nuclei. 



Fig. 9, —Section of Bone Marrow. 

/, Fat vacuole, r, Eosinophile cells. 

my, Myelojildxes. ) , Red corpuscles. 

m. Marrow cells. A, Haematoblasts or erythro-blasts. 

Developtiienl of Bone . — The formation of new bone always 
takes place from connecti\ e tissue, but we may distinguish two 
different modes. In the first the bone is preceded by cartilage 
(development from cartilage), in the second the bone is laid 
down directly from a vascular fibrous membrane (development 
from membrane). The development of Iwnc from cartilage is 
the more complicated of the two because in it bone formation is 
taking place in two positions at the same time and in two rather 
different manners. Thus bone is being laid down from the 
outside (perichondral formation) from the fibrous membrane 
surrounding the cartilage, the I'lerichondrium and also within 
the substance of the cartilage (endochondral formation). Peri- 
chondral formation takes place somewhat earlier than endo- 
chondral and in the case of a long bone is first observ^ed 
around the centre of the shaft, i.c. in that portion of the bone 
which forms the diaphysis. Here the perichondrium is vascular 
and carries on the surface next to the cartilage an almost con- 
tinuous layer of typical cells cuboid in shape, the osteoblasts 
or lione-formcrs. Calcium salts arc deposited in the matrix 
of the immediately subjacent cartilage and the cell spaces of the 
cartilage increase in size while the cartilage cells shrink. Further 
growth of cartilage ceases in this region so that at one time the 
shaft of the cartilage may apj^ear constricted in the middle. 
The formation of Ixine endochondrally is ushered in by the in- 
growth of blood vessels from the perichondrium. .\ way through 
the calcified matrix of the cartilage is made for them by a process 
of erosion. This is effected by a number of poly nucleated giant 
cells, the osteoclasts, which apply themselves to the matrix and 
gradually dissolve it away. The enlarged cartilage spaces are 
thus opiened to one another, and soon the only remnants of the 
matrix consist of a numljer of irregular trabeculae of calcified 
matrix. In this way the primary marrow spaces are produced, 
the whole structure representing the future spongy portion of 
the bone. The next step in both perichondral and endochondral 
bone formation consists in the deposition of lione matrix. This 
is effected by the osteoblasts. In the spongy portion they deposit 
a layer upon the surfaces of the calcified cartihxgc matrix, and thus 
in newly formed bone we find a central framework of cartilage 
matrix enclosed in a layer of bone matrix (see fig. 10). In the 
periclKindral formation the deposition is effected in the same 
manner but is not uniformly spread over the whole surface, 
but trabeculae are formed. These become confluent at places, 
thus leaving spaces through which blood ^ essels and osteogenetic 
tissue pass to reach the interior of the bone. As the deposition 
of Ixme matrix proceeds, some of the osteoblasts l^ecome included 
within the matrix. These cease to form fresh matrix and in 
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fact become bone corpuscles. Increase in thickness of the new 
bone is effected by the deposition of fresh matrix followed again 
by the inclusion of further osteoblasts. The spaces within the 
trabeculae become in this way gradually narrowed hy the 
deposition of n^atrix until at last only a narrow centre is left large 
enough to contain the blood vessels and their accompanying 
nerves, lymphatics and a small number of osteoblasts. Bone 
formation then ceases. In this manner the Haversian systems 
arc produced. 

Growth of the bone proceeds by the deposition of more 
matrix on the exterior, but simultaneously a process of absorp- 
tion is also taking place. This is 
most typically seen within the 
spongy portion of the bone. The 
absorption of the trabeculae is 
effected by the osteoclasts. These 
become applied to the trabeculae 
and gradually cat their Way into the 
matrix thus coming to lie within 
lacunae. They possess the power 
of dissolving both bone and cartil- 
age matrix. Side by side with this 
solution process we may often see 
new formation taking place by the 
activity of the osteoblasts (fig. 10.) 
In this manner the whole framework 
of the bone may be gradually re- 
placed. The process is most active 
in embryos and very young animals, 
but also continues during the whole 
lifeof an animal, thus effectingaltera- 
tions in shape and .structure of the 
whole bone. Growth in the length 
of a bone is effected by formation 
of new bone at either end of the 
shaft. After the ossification centre 
has been formed in the shaft 
(diaphysis) of the bone subsidiary 
centres make their appearance in 

Fig. 10. -A part of bone the heads of the bones. These 
developing from cartilage form, by a similar process of bone 
showing enlarged cartilage formation, fresh bone masses which, 
lining a «>ntinuous with 

cavity and depof-iting the hone tissue of the shaft. They 
bone matrix on tiic form the epiphyses. They are 
wall of that cavity. attached to the diaphysis by an 
i.; mn intermediate piece of cartilage and 
deposited Ixjne to form it is by a process of growth of this 
bone corpuscles. cartilage and its subsequent replace- 

b, Fre.shly laid down bone pient by bone that growth in length 
rf, GSnf“ibora,t..odnsts. ^the whole bone iscffectcd(fig io). 

c, Cartilage cells arranged This piece of intervening cartilage 

in rows. can be easily seen in a young Ixmc 

Unaltered matrix of and persi.sts as long as the bone can 
hyaline cartiLage. ^ 

the last junction of epiphysis to diaphysis may not take place 
until the 28th year. 

Development of bone in membrane shows a course in all 
respects very similar to perichondral bone formation. A layer 
of osteogenetic tissue makes its appearance in the membrane 
from which the bone is to be formed. In this tissue a number 
of stiff fibres are deposited which soon become covered and 
impregnated with calc:ium salts. Around these bundles of fibres 
numbers of osteoblasts are deposited anti by them Ixme matrix 
is deposited in irregular trabeculae. The bone increases by the 
deposition of fresh matrix just as in perichondral bone formation 
and Haversian systems are formed after precisely the same 
manner as in that position. The factor determining the position 
of one of these systems is of enurse the presence of a blood vessel 
penetrating towards the deeper part of the Ixine*. 

Muscle . — Muscle is the contractile tissue of the body, that 
tissue by Whidi the various parts of the body are moved. Thus 



it forms the main bulk of the limbs, back, neck and body wall. 
Most of the viscera too possess well-developed muscular coats. 
When separated into its constituent parts it is seen that muscle 
in all instances is built up of a number of long fibres. These are 
of three well-defined types. Those forming the skcletivl muscles 
are of large size, even in some instances up to 12 cms. in length, 
their diameter varying from 0,01 to 0,1 mm. When these are 
examined under the microscope they are found to be character- 
ized by possessing a decided transverse marking, and they are 
therefore known as striated musele fibres. From the fact that they 
comprise those muscles which are under the control of the will 
tliey are also called voluntary muscle filires. The second variety 
of muscle is made up of much smaller fibres varying in different 
parts from 0,05 to 0,15 mm. in length and about 0,005 nim. in 
diameter. Tliese fibres show no transverse striations nor are they 
directly under the control of the will. They are therefore 
termed smooth or involuntary muscle. Lastly, there is a third 
type of muscle found in the heart wliich lies intermediate in 
structure between these two varieties. In this the fibres are 
sm.all and show distinct transverse striation.s. Longitudinal 
striations are also present though somewhat less marked. In 
most respects this form of muscle fibre resembles smooth muscle 
more closely than striated muscle. 

Voluntary or Striated Muscle . — Each muscle fibre of which this 
is composed is what is known as a syncytium or plasmodium, 
i.e. a structure containing a number of nuclei, which has been 
formed from a single cell by proliferation of its nucleus without 
subdivision of the protoplasm. It is thus an assemblage of cells 
possessing a common protopla.sm. Each fibre generally runs 
parallel to the length of the muscle and if that muscle is short 
extends the whole length. Thus the one end of the fibre may be 
attached to tendon when the end is rounded off. Tlie other end 
may also terminate in tendon or in the fibrous covering of bone 
in which case it is again rounded. In long muscles, however, 
the fibre may only extend a certain distance along the mu.scle, 
and it is then found to terminate in a tapering or ix;vdled end. 
In some of the long muscles some of the fibres may both arise 
and terminate in the substance of the muscles. In such a case 
both ends are bevelled. All the fibres in a muscle are arranged 
parallel to one another. 

The outer surface of each muscle fibre consists of a tough 
homogeneous membrane, the sarcolemma. The main muscle 
substance (see fig. 11) is composed of several parts, viz. the 
fibriUae, the sarcoplasm and the nuclei. Under the action of 
reagents the muscle fibre may be 
split into a number of longitudinal 
elements. These are the fibrillac. 

They possess alternate bands of light 
and dark substance which give them 
a striated appearance . When viewed 
under polarized light the dark sub- 
stance is found to be doubly refract- 
ing or anisotropic, the light band 
is singly refracting or isotropic. 

According to many observers, in the Striated or 

ccnti-c of each isotropic segment there Voluntary muscle filirc.wiih 
is a thin transverse disk of aniso- alternate light and dark 
tropic material and in the centre bands and many nuclei 
oi each anisoenpic. segment n — 
thm disk of isotropic substance. 

The fibrillae are arranged in the muscle fibre parallel to one 
another and with the alternate light and dark bands at approxi- 
mately the same level across the fibre, thus giving to the whole 
muscle fibre its typical transverse striation. The fibrillae are 
united to one another by intcrfibrillar substance to form bundles, 
of which there may be a considerable number in each muscle 
fibre. The bundles lie in a surrounding layer of sarcoplasm 
which apparently represents the remaining portion of unaltered 
protoplasm of the syncytium. This structure of muscle is bast 
seen in the transverse sections of the fibres. A number of areas 
separated by a clear protoplasm are then to be seen. Tlie areas 
are formed by the bundles of fibrillae seen in transverse section, 
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the intermecliato substance is the sarcoplasm In some mnsf les, 
apparently, each fibnlla is surrounded by a considerable amount 
of sarcoplasm, in which ca .e the fibnlUc are easily isolated from 
one another and can be readily examined This is the case in the 
wing muscles of insects The nuclei of the fibre arc arranged close 

, 'X) 


Fig 12 — Transverse section of 
a striated muscle librc 
n, Nucleus 
s, ‘Sarcoplasm 

m. Bundle of fibnllac forming 
a I'lusclo column 


Fu 13 — Isolated 
smooth muscle fibres 
Very much contracted 
Fibres tapenng at each 
end, witli mickus m 
centre of cell 


under the sarcolcmma Each is surrounded by a small quantity 
of sarcoplasm and in shape is an elongated ellipse In most cases 
the muscle fibres do not branch, though m a few instances, such 
as the superficial muscles of the tongue, branching is found 
Involuntary or Smooth Muscle ('figs 13 and 14) — ihis form 
of muscle tissue when separated into its single constituents is 
seen to (onsist of fibres possessing a typical long spindle shape 
The central part is somewhat swoPen and contains an elongated 
nucleus centrally placed Fhe ends of the filires arc drawn out 
and pointed sharply There is no definite surrounding membrane 
to each cell In most of the cells, especially the larger, a distinct 
longituihnal marking can be seen This is due to the presence 
of the fibrils which run the length of the fibre and in all proba- 
bility are the essential contractile elements 

In most instances the cells are arranged with one another 111 a 
tissue to form bundles or sheets of contractile substance In 
each bundle or sheet the cells arc cemented to one another so 
that they may all act m unison I he cementing material is 
appirently of a membranous eharat ter and is so arranged that 
contiguous hbres are only separated by a single layer of mem- 
brane According to some, neighbouring fibres are connected 
to one another by mmutc offshoots, and these communications 

serve to explain the 
\ 1 / manner in which the 

Jr / contraction IS obsci-vtd 

to pass from fibre to 
fibre along a sheet 
composed of the 

\ /L^ 11% Invduntary muscle 

/y Jn isthc variety of muscle 

tissue found m the 
^ walls of tlie hollow 

\ viscera, such as 

W fl stomach, intestines, 

\ n 0 ureter,bladdcr,uterus, 

I » n &c , and of the respir- 

4 I I atory passages, m the 

I 1 middle coats of 

I arteries, m the skin 

and the muscular tra- 
Fig 14 —Preparation of Erogs Bladder bgcuW of the snleen 
showiag smooth muscle in stlu forming a 

network arrangement is 

very typical, for in- 
stance, m the small intestine Here the muscular coat consists 
of two layers of muscle Each is in the form of a sheet which 
varies greatly in thickness in difftrent animals In the inner 
sheet the fibas, which are all parallel to one another, arc disposed 
with their long axis transverse to the direction of the gut In 
the outer layer, the direction of the fibres is at right angles to 
this In a viscus with thick muscle walls the fibres aie bound 
into bundles and the bundles may run in all directions In some 


instances the bumiles may form branching systems, thus constitut- 
ing a network, as m the bladder (fig 14) In other instances, e g 
the vilh of the small intestine, the muscle fibres are separate, 
forming a felt-work with wide meshes 

Heart Mjiscle ~l be fbn s of which the muscular walls of the 
Iieart are composed though cross stnattd are not voluntary, 
for they are not under the control of the will Each fibre is an 
oblong cell possessing distinct trails- 
verse and less distinct longitudinal 
striations (fig 15) There is no 
sarcolcmma, anti the nucleus of each 
fibre IS placed in the centre The F 
longitudinal striation is due to the 
presence of hbrillac, each of which is 
( ross stridtetl These he parallel to 
one another m the cell, the sarco- 
plasm surroimthng them lx mg much /|fl7 
more abundant m these fibres than ^"j 

IS striated muscle Ihe hbnllaeare \ ( 
irrangttl m rows, and when a trans- piG 15 —Cardiac Muscle 
verse section of one of these fibres is Isolated cells 

examined it is seen that the rows 

radiate away from the centre of the cell A further distinctive 
character of cardiac muscle fibres is that they frequently 
branch, the branches uniting with others from neighbouring 
cells Moreover, the ends of the fibres are attached to corre- 
sponding faces of other cells, and through these attached faces 
the fibnllac pass, so that there is an approximation to the 
formation of a syncytium (T G Pr ) 

CONNELLITE, a rare mineral species, a hydrous copper 
chloro-sulpliate, Cu, (Cl,OH)^SOj,j 1 5 H_ 0 , crystallizing in 
the hexagonal system It occurs as tufts of very delicate 
acK ulir trystals of a fine blue colour,and is associated with other 
copper minerals of secondary origin such as cuprite and mala- 
chite Its occurrence m Cornwall was noted by Philip Kashleigh 
in 1802, and it was first examined chemically by Arthur Connell 
in 1847 Outside Cornwall it has been found only m Namaejua- 
land in South Africa 

CONNELLSVILLE, a borough of layette county, Pennsylvania, 
USA on the Youghiogheny riv er, f b( ut 60 m h I of Pitts- 
burg Pop (i8()o) ^629, (1900) 7160(800 foreign-born), (1910) 
12,845 It is served by the Pennsxlv inM, the Pittslxirg and 
Eake hne, and the Baltimore & Ohio railways, and by the 
mterurloan elertiic system of the West Penn Railway Co, 
wliKh has a large power plant near ConnelKvilIe ( omicllsville 
IS the centre of the Conncllsville coke district (in Payette and 
W'^estmoreLind counties), which luia the lirgest product on in 
the United States, the output m 1907 (13,089,427 tons) lemg 
32 I % of that of the whole country Conncllsville coke is the 
standard grade What is tiled the Lower Conncllsville coke 
region lies m Fayette county S W of the ( onnellsv ille district 
It IS richest near Iniontown, and m 1907 producotl 6 310,900 
tons of coke, making it second onl\ to Conncllsville The so- 
callcd Upper Conncllsville (or Eitrobf) district, n(ar lAtrobe, 
produced m 1907, i 030,260 tons of coke The combined output 
of these three districts in 1907 w is 50 i % of the total of 
the entire countrv The borough of Conncllsville has various 
manufactures mduding iron, tin plate, automobiles and vanous 
kinds of machinery , and a state hospital for the treatment of 
persons injured m mines is located here ConnellsviHe was first 
settled m 1770, was laid out as a towTi by Zachanah Connell, 
m whose honour it was named, m 1703, and was incorpor- 
ated m 1806 The borough of New Ha\en (pop, in 2900, 1532) 
w.is annexed to ConnellsviHe after the census enumeration of 
1900 

CONNEMARA, a wild and picturesque district m tJie west of 
Co Galway, Ireland (SeeCAiWAV ) 

CONNERSVILLE, a city and the county-scat of Fayette 
countv , Indiana, USA, situated on W''hite Water river, m the 
cast cental part of the state, about 50 m F by S of Indianapolis 
Pop (1890) 454» , (1900) 6S36 It IS sened by the ( inaanati, 
Hamilton 8^ Dayton, the Cleveland, Cincinnati, Chicago &. St 
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Louis, the Fort Wayne, Cincinnati &. Louisville railways, and by 
the Indianapolis (i Cincinnati Traction line (electric) It has 
a good water-power, and among its manufactures are wagons 
and carnages, axles, furniture, flour and electric signs The 
water-works are owned and operated by the city Connersville 
was first settled about the close of the war of 1812 , was laid 
out in 1817 by John Conner, m whose honour it was named, 
and received a city charter in 1869 

CONNOR (or O’Connor), BERNARD (1666-1698), English 
physician, was born m Kerry, Ireland, and after studying at 
Montpellier and Pans, graduated at Reims m 1691 Having 
travelled through Italy with the two sons of the high chancellor 
of Poland, he was introduced at the court of Warsaw, and 
appointed physician to John Sobitski, king of Poland In 1695 
he went to England, where he lectured at Oxford, laindon and 
( ambndge, and became a member of the Royal Society and of 
the College of Physicians He was the author of a treatise 
entitled hvangeltum Media (1697), m which he endeavoured 
to explain the Christian miracles as due to natural causes, and of 
a History of Poland (1698) He died in London in 1698 

CONNOTATION, in logic, a term (largely due to J S Mill) 
equivalent to Intension, which is used to describe the sum of the 
qualities regarded as belonging to any given thing and involved 
m the name by which it is known , thus the term “ elephant ” 
connotes the having a trunk, a certain shape of body, texture of 
skin, and so on It is clear that as scientific knowledge advances 
the Connotation or Intension of terms increases, and, therefore, 
that the Connotation of the same term may vary considerably 
according to the knowledge of the person who uses it Again, if 
a limiting adjective is added to a noun {e g African elephant), 
the Connotation obviously increases In all argument it is 
essential that the speakers should be m agreement as to the 
Intension of the words they use (lencral terms such as 

“Socialism,” “Slavery,’ “liberty,” and technical terms m 
philosophy and theology are frequently the cause of controversies 
which would not arise if the disputants were agreed as to the 
Intension or Connotation of the terms In addition Connotative 
terms, as those which imply attributes, are opposed to Non- 
Connoiatwe, which merely denote things without implying 
attributes See also Denotation , and any text-books on 
elementary logic, ^ g 1 howler or VV S Jevons 
CONOID (Gr koji'os, cone, and <?8o?, form), m geometry, 
the solids (or surfaces) formed by the revolution of a conic section 
about one of its principal axes If the conic be a circle, the 
conoid IS a sphere (qv) , if an ellipse a spheroid {qv) , if a 
parabola a paraboloid , if a hvperbola the surface is a hyper- 
boloid of either one or two sheets according as the revolution 
takes place about the conjugate or transverse axis, and the 
surface generated by the asymptotes is called the “ asymptotic 
cone ” If two intersecting straight lines be regarded as a conic, 
then the principal axes are the bisectors of the angles between 
the lines , consequently the corresponding conoid is a right 
(ircular cone It is to be noted that all these surfaces are 
surfaces of revolution , and they, therefore, differ from the 
surfaces discussed under the same names m the article Geo- 
metry Analytical 

The spheroid has for its cartesian equation {x- + y -)/«* + z^fb ’ =■ i , 
the hyperboloid of onesheet(of revolution)is(«2 + y’)/fl’ - i ^ 

the hyperboloid of two sheets is z-/c‘ -{x- + y^)la~ = i , and the 
paraboloid of revolution is x^ + y‘^==4az 
CONOLLY, JOHN (1794-1866), English physician, was born 
at Market Rasen, Lincolnshire, of an Irish family, on the 27th 
of May 1794 He graduated M D at Edinburgh m 1821 After 
practising at Lewes, Chichester and Stratford-on-Avon succes- 
sively, he was appointed professor of the practice of medicine 
at University College, London, in 1828 In 1830 he published a 
work on the Indications of Insanity, and soon afterwards settled 
at Warwick In 1832 in co-operation with Sir Charles Hastings 
and Sir John Forbes, he founded a small medical association 
with a view to raising the standard of provincial practice In 
later years this grew in importance and membership, and finally 
became the British Medical Association In 1839 he was elected 
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resident physician to the Middlesex County Asylum at Hanwell 
In this capacity he made his name famous by carrying out in 
Its entirety and on a large scale the principle of non-restramt 
m the treatment of the insane This principle had been acted 
on in two small asylums — William Tuke’s Retreat near York, 
and the Lincoln Asylum , but it was due to the energy of Conolly 
in sweeping away all mechanical restraint m the great metro- 
politan lunatic hospital, in the face of strong opposition, that 
the princ.ple became diffused over the whole kingdom, and 
accepted as fundamental In 1844 he ceased to be resident 
physician at Hanwell, but remained visiting physician until 
1852 He died on the 5th of March 1866 at Hanwell, where 111 
the later part of his life he had a private asylum His works 
include Construction and G<n>ernment of Lunatic Asylums (1847) , 
The 1 reatment of the Insane without Mechanical Restraints (18^6) , 
and an Essay on Hamlet (1863) 

CONON, son of Timolhcus, Athtnian general After having 
held several commands during the Peloponnesian War, he was 
chosen as one of the ten generals who superseded Alcibiades in 
406 B c He was defeated by the Spartan Callicratidas and shut 
up m Mytilene The Athenian victory at Argmusae rescued 
him from his dangerous situation, and as he had not been present 
at the battle, he was not tried with the other generals, and was 
allowed to retain his command In 405, howev er, the Athenian 
fleet was surprised by Lysander, at Aegospotami, and Conon 
yvith difficulty managed to escape with eight ships to his friend 
Evagoras, king of Cyprus On the outbreak of the war between 
Sparta and the Persians (400) he obtained from King Artaxerxes 
joint command with Pharnabazus of a Persian fleet In 394 he 
defeated the Lacedaemonians near Cnidus, and thus dcpr'vcd 
them of the empire of the sea, which they had held since the 
taking of Athens Sailing down the Aegean to Athens, he ex- 
pelled the Lacedaemonian harmosts from most of the maritime 
towns, and finally completed his services to his country by restor- 
ing the long walls and the fortifications of the Peiraeus Accord- 
ing to one account, he was put to death by Tinbazus, when on 
an embassy from Athens to the Persian court to counteract 
the intrigues of Sparta, but it seems moie probable that he 
escaped to Cyprus and died there about 390 

See Xenophon, IV y 8, Justin \i 3, Cornelius Nepos, 

Conon, L)sias, De boms Aiistophanis, 4144, Isocrates, Pane 
gvttcus, 41 , M Schmidt, Das Leben honons (1873), with notes and 
references to authorities 

CONON, Greek astronomer and geometrician, flourished at 
Samos m the 3rd century b c He w'as the friend of An himedes, 
who survived him Conon is best known m connexion with 
the Coma Berenices (Hair of Berenice) Berenice, the wife of 
Ptolemy Euergetes had dedicated her hair in the temple of 
Arsinog of Zephynum (Aphrodite Zephyntis) as an offering to 
secure the safe return of her husband from his Syrian expedition 
It disappeared from the temple, and was declaied by Conon 
to have been placed among the stars The incident formed the 
subject of a poem by Callimachus, of which only a few lines are 
preserved, but we still possess the imitation of it by Catullus 
Conon is also considered the inventor of the curve known as 
the “ Spiral of Archimedes ” He wrote a work on astronomy, 
which contained a collection of the observations of solar eclipses 
made by the Chaldaeans, and drew up a parapegma, or meteoro- 
logical calendar, from his own observations He also investigated 
the Question of the number of points of intersection of two conics, 
and his researches probably formed the basis of the 4th book of 
the Conics of Apollonius of Perga 

CONON, grammarian and mythographer, flourished at Rome 
in the time of Caesar and Augustus He was the author of 
a collection of myths and legends, relating chiefly to the founda- 
tion of colonies The work, dedicated to Archelaus Philopator, 
king of Cappadocia, contained 50 Narratives (Air/y>//iOTa, Narra- 
tiones ) , an epitome, accompanied by brief criticisms, has been 
preserved in Photius {cod 186) The style is good, being founded 
on the best Attic models, and the whole is agreeable to read 
Nicolaus of Damascus is said to have made considerable use of 
the work (edition by U Hofer, 1890) 



CONQUEST- 

COMQUm, m international law, the subjugation of an 
enemy in war International law recognizes a “ right of con- 
quest ” , ^ that 13 to say, neutral powers accept the de facto 
result of a war of conquest, or of a war which has led to conquest, 
without reference to any questions of justice or morality the 
war may involve Neutral states, however, have often intervened 
to prevent the exercise of the right, on the ground that some 
interest of theirs was implicated I wo comparatively recent 
cases of this were the intervention of neutral European powers 
after the signing of the Russo-Turkish treaty of San Stefano 
in 1878, and that which took place after the Chmo-Japancse 
War (1899) The theory of the balance of power, which long 
swayed the diplomacy of Europe, was also a restriction placed 
upon the right of conquest (see Balance of Powfr) Where, 
however, no neutral interest is involved, as in the case ot the 
South African War (1899-1902), or where any neutral interest 
involved is not backed by sufficient physical or moral support 
among the powers to ensure success to any joint action among 
them, the conquering state deals with the conquered state in 
such wav as it has the power to enforce, subject only to the 
possible moral reproval of public opinion in case of any ruthless 
abuse of the latter’s impotencv 

Conquest may or may not be followed by annexation (<7 w ) in 
part, as in the case of the hranco-German War when Germany 
exercised her overwhelming strength to force France into trans- 
ferring to her a portion of her territory, or as in the case of the 
South African War, in which Great Britain annexed to her 
dominions the whole territory of the subjugated republics 

Among Furopean states any attempt to disturb the balance 
of the political distribution of Europe might still be held to 
involve the common interests of the other powers I he sup- 
pression of an independent I uropean state and its incorporation 
into another state, as a termination to a war, in fact has only 
occurred in recent times in Italy and Germany, and these were 
cases in which that balance has rather Iseen promoted than 
disturbed 

ft is sometimes difficult to say when a conquest is complete, 
ind the consequences of annexation may he rightfull> enforced 
A time necessarily comes, m the course of a war of conquest, when 
the conqueror may rightfully declare that the laws of peace 
shall be applicable from a certain moment, and that further 
resistance will not entitle the combatants to the treatment pre- 
scribed for regular combatants by the laws of war To carry on 
warfare after the entire territory is m the hands of the encm\, 
after all means of governmc nt by the dispossessed authority are at 
in end, after all hope of reiovery of its territorial sovereignty is 
absolutely gone, is obviously men wanton bloodshed A war 
IS practically at an end when the position of the one belligerent 
renders the contest manifestly hopeless for the other belligerent - 

* ‘ lilt rights of tonqiKst, sajs Hilhtk {lut law, 3i<l id, 
ch 3S), explaining tlu nature of tlit right, “ art elenvtd from foicc 
alone They begin with possession and ( nd in the loss of posbCbsion 
Ihe }x)ssession is acquired by forte, either from its attii il exertist 
01 from the intimidation it produces Fhert tin bt no antecedent 
tliim or title from which any right of possession is eltnvtel, for if 
so it would not bt a conquest The assertion ind enforcement of i 
nght to possess a particular territory elo not constitute a conquest of 
that teintory By the term conquest we unelcrstind the forcible at 
(liiisition of territor> admitted to belemg to the enemy Tt expresses, 
not a nght, but a fact, from which rights 11 e derived Until the faet 
of conquest occurs, there can be no rights of conquest A title 
actiuired by a eonciiicst cannot, theiofoie, relate bick to a perioel 
anterior to the coni|uest That would involve a contnehction of 
terms The title ot the on^inal owner prior to the conquest is, by 
the very nature of the case, admitted to be valid His rights are 
therefore suspendeel by force alone If that force be overcome, anel 
the original owner resumes his possession, liis rights revive and arc 
deemcei to have been uninterrupted It, therefore, cannot be saul 
that the original owner loses any of his rights of sovereignty, or that 
the conqueror acquires any lights whatcvei in the conquered 
territory anterior to actual conquest ” 

* “ There is subjugation, says Rivier {Droit des gens, vol 11 
p 436), “ whin a war is terminated by the complete defeat of one 
of the belligerents, so that all his territory is taken, the authority 
of his government suppressed, and he ceases m consequence to 
exist as a st ite ” 

" The extinction of a state by conquest,” says Westlake {Int 
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From that moment it is the duty of the conqueror to organize 
the regular government of the conquered territory on a fixiting 
of peace As soon as this regular government has hem estab- 
lished, to take human life, destroy property or otherwise disturb 
public order entails the penalties of the criminal law A govern- 
ment which IS strong enough to maintain its authority, which is in 
possession of and is de facto admimstennc^ a country, is the gov ern- 
ment of that country, and, howev er just or interesting may be 
the cause of those who have been dispossessed, they are not 
entitled to treatment as belligerents Thus in the South African 
War of 1899-1902 the British authorities, when the whole 
territory was occupied, manifestly bevond hope of recovery, 
might have ceased to tieat the roving bands of armed men, who 
were still carrying on war, as belligerents This, however, would 
probably have entailed reprisals , and when the Dutch govern- 
ment offered its good offices in Januarv 1902, with a view to 
bringing the war to an end, the offer, though not accepted m the 
form of mediation, nevertheless led to negotiations whuh 
resulted m “ terms of surrender ” between delegates of the 
burghers “acting as the government” of the two republics 
(31st of May 1902), which gave finality to the conquest and 
made individual resistance thereafter unquestionablv an act 
of rebellion The position of the remains of a regular force 
roving over a conquered country, in fact, is one which it is difficult 
to deal with under principles of law, men who have been fighting 
for the retention of their national independence differing essenti- 
ally from insurgents (T Ba ) 

CONRAD, or Konrad (M H Ger Kuonrdt, t e “ keen in 
counsel,” Lat Conradas, It Corrado, cf the \ S Ccenred) a 
German masculine proper name, borne b> four German kings 
and emperors The last of the Hohenstaufen, Conrad the 
younger, duke of Swabia, is known m history by the diminutive 
form Conradm (q v ) 

CONRAD I (d 918), German king, son of Conrad, count of 
Lahngau, was a member of an mliuential Franconian family, 
and was probably related to the German king Arnulf He took 
part m the feud between liis famil\ and that of the Babenbergs, 
and after his father s death in 906 passed much of his time at 
the court of Louis the Child, and assumed the title of “ duke 
in Franionia ’ When louis died in 911, Conrad was chosin 
German king it Forchhcim on the 8th of November 91 1 owing 
to the efforts of Hatto I , archbishop of Mainz, and to the 
reputation he appears to have won in war and peace alike 
Coming to the throne he found the unity of Germany threatened 
by the Migyars and the Normans from without, and by thi 
growing power of the stem-duchies from within He failed, 
however, to bring Lorraine into subjection, and wa^ equallv 
unsuccessful in his struggle with Henrv, duke of Saxony, after- 
wards King Henry the Fowler His subsequent years were 
mainly spent m warfare m Sw abia and Bavaria, but owing to 
ill-health and the feebleness of his forces he was onlv partially 
successful 111 his attempts to restore peace He died on the 
23rd of September 918, and was buried at Fulda About 914 
Conrad married Kunigiinde, a sister of h n hanger, count palatine 
m Swabia, and widow of Liutpold, margrav e of Carmthia He 
had no sons, and named his former enemy , Henry of Saxonv , 
as his successor 

See E DuiiunUr, GeschichU des ostfrankisih'’n lietihs (liijiziji, 
1887-1888) , F Stein, Oeschuhtt dts hoitii,s honrad 1 lon Fraiiken 
ttnd seines Hauses (Nordlingm, 1872) T Lolur, honig Konrad I 
und Herzog Heinrich von Saihsen (Munich, 1857) Dn i ikunde des 
deutschen Konigs honrad I, edited by 1 h son ‘-'ickcl in tlu 
Monumenta Gcimaniae histoma Diplomatn (Ilanoier, iSqt)) 

CONRAD II (c 990-10^9), Roman emperor, founder of the 
hranconian or Salian dynasty, was a son of Henry, count of 
Spires, grandson of Otto I , duke of Carmthia, and through his 
gieat-grandmother I lutgarde, wife of Conrad the Red, duke of 
Lorraine, a descendant of the emperor Otto the Great He was 

/ fiw, ii;04, pt I p 64), ' will take plan when the conqutring 
jiower has declared its will to annex it and has established its 
uithonty throughout tht teriitory, anv opjiosition still made bung 
on the stale of ijngandagt. rather th in of war, and no cornet remains 
m which the ordinary functions of government are earned on m the 
name of the old state ’* 
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amembear of the family of the Conradines, cmmts m Franconia, 
but the family estates, had passed to another branch, and were 
held at this time by another Conrad, called the “ younger ” 
to distinguish him from his elder relative He appears to have 
been a man of strong character, and owing to his skill in warfare, 
and especially to his marriage in 1016 with Gisela, widow of 
Ernest I , duke of Swabia, won position and influence in Germany 
When the emperor Henry II died m 1024, the two Conrads 
were the most prominent candidates for the th-onc, and are 
said to have mutually agreed to abidle by the decision of the 
electors. After some delay the elder Conrad was elected German 
Kmg early in September 1024 He owed his election to the 
support of the German bishops, espectadly that of Anbo, arch- 
bishop of Mamz, who crowned him m his cathedral on the 8th 
of September 1024 , and the king’s biographer, Wipo, remarks 
that Charlemagne himself could not ha\ e been welromed more 
gladly by the people Anbo, however, refused to perform this 
ceremony for Gisela, as she was withm the prohibutedl degrees 
of affinity, ,#nd she was crowned some days fetter at Aix-lar 
ChapeHt by Pi^rim, archbishop of Cologne Conrad then 
travelled through his dommions, received tnbute from tribes 
dwelling east of Saxony, and by his journey “ bound the kir^dom 
most firmly m the bond of peace, and the kingly protection.” 
His position, however, was full of <hfficulty, and the various 
elements of discontent tended to unite Boleslaus, dtike of the 
Poles, took the title of kmg, and assumed a threatening attitude , 
Rudolph III , kmg of Burgundy or Arles, who had arranged 
that the emperor Henry II should succeed him, refused to make 
a similar arrangement with Conrad, many of the Italians 
were hoping to obtam a kmg from France , and some German 
pwinces, including Conrad the younger, and the king’s step-son 
PImest II , duke of Swabia, showed signs of revolt 

I he death of Boleslaus m 1025, and a cession of some lands 
north of the Fider to Canute, king of Denmark and England, 
secured the northern and eastern frontiers of Germany from 
attack, and the king’s domestic enemies were soon crushed 
In 1026 Conrad set out for Italy, and supported by Henbert, 
archbishop of Milan, assumed the Lombard crown m that city, 
and afterwards overcame the resistance which was offered by 
Pavia and Ravenna Travelling to Rome, he was crowned 
emperor m the pre'>ence of the kings of Burgundy and Denmark 
by Pojie John XIX , on the 26th of March 1027 The emperor 
then visited southern Italy, where by mingling justice with 
severity he secured respect for the imperial authority , and 
returned to Germany to find Ernest of Swabia, the younger 
Conrad, and their associates again m arms One cause of this 
rising was the clctim put forward by Ernest to the Burgundian 
succession, as King Rudolph was his great-uncle But hu> efforts 
were unsuccessful, and in 1028 the revolt Wtis suppressed , while 
m the meantime the emperor hod met Rudolph of Burgundy 
at Basel, and had sei ured for himself a promise of the succession 
The emperor’s presence was soon needed m the east, where 
Mesislaus, duke of the Poles, and Stephen I , king of Hungary, 
were ravaging the borders of Germany An expedition against 
Stephen m 1029 was only partially successful, but he submitted 
m 1031, and m 1032 Mtsislaus was compelled to cede Lusatia 
to Conrad In 1030 Eriu st of Swab a was killed m battle, and 
m September 1032 the king of Burgundy died, and his kingdom 
was at once seized by his nephew Odo, count of CTiampagne 
Collecting an army, Conrad marched into Burgundy in 1033, 
was chosen and crowned king at Peterlmgen, and after dnvmg 
his rival from the land was again ci owned at Geneva m 1034 
Having asserted his authonty over the Bohemians and other 
Slavonic tribes, Conrad went a second time to Italy m 1036 m 
response to an appeal from Henbert of Milan, whose oppressions 
had led to a general rising of the smaller vassals against their 
lords An assembly was held at Pavia, and when Henbert 
refused to obey the commands of the emperor he was seized and 
impnsoned , but he escaped to Milan, where the citizens took 
up arms in his favour Unable to take Milan, Conrad issued in 
May 1037 an edteium de beuefietts, by which he decreed that the 
pr'nciple of heredity should apply m Italy to lands held by sub- 


vassals,. and that this class of texiaQts should not be deprwed of 
their hinds except by the sentence of their peers, and should 
retain the right of appeal to the emperor. Having crushed a 
rising at Parma and left the city in flames, Conrad restored 
Pope Benedict IX to Rome, and inarched into southern Italy, 
where he invested the Norman RaimiU with the county of 
Aversa, and gave the prmcipalrty of Capua to Waimar IV , 
prince of Salerno Returning to Germany, the emperor handed 
over the kingdom of Burgundy to his son Henry, afterwards 
the emperor Henry III , and proceeded to- Utrecht, where he 
died on the 4th of June 1039. He was buried in the cathedral 
which he had begun to budd at Spires 

Conrad did much for tlic strengthemng of the German kingdom 
Its boundaries vrere extended by the acquisition of Burgundy 
and the reconquest of Lusatia , disturbances of the peace became 
fewer and were more easily suppressed than heretofore , and 
three of the duchies, Bavaria, Franconia and Swabia, were made 
apanages of the royal house. Although he did not decree that 
German fiefs should be hereditary, he favoured the tendency 
in this direction, and so attempted to make the smaller vassals 
a check on the power o-f the nobles He endeavoured to unite 
Italy and Germany by mter-mamages between the families 
of the two countries, governed Italy to a large extent by German 
officials, and ordered that the law of J ustmian should supersede 
Lombard law in the Roman territories He ruled the church 
with a firm hand , appomted his own supporters, regardless 
of their individual fitness, to bishoprics and abbeys , and sought 
by inquiry to restore to the royal domain the estates granted to 
the church by his predecessors 

Sec Wvpo, iiesia diuonradi II ^mperatofis, Herimann of Reichenaii, 
Chrontcov, Avnalis Sangallenses viajoies, Atinales Ihldishetmenses, 
ill m the Momtimnta Gttmamae histonca Settpiores (Hnnover and 
Berlin, 1826-1802) An edition of Wipo, to)»ether with parH of 
the Chrontcon and the Annales Sangallettse'!, edited by H Bresfelau, 
was published at Hanover in 1878 

H Bresslau, Jahihtichtr de^; doidschen Reuhs vnlcr Konrad II 
(Leipzig, 1879-1884) , H Brc'.'.lau, Die KauzUi Kaiier Konrads II 
(Berlin, t86o) W Arndt, Dk \[ ahl Conrad 1 1 (Gottingtn, i86t) , 
T von Pflugk Harttimp, Untersuchungen mr Geschtchte Katser 
Konrads 11 (Stuttgait, 1890), G A H Stenztl, Ceschtehte Dsutsch- 
lands unter den frankischen Kat^ern (Leipzig, 1827-1828) , M 
1 fenmngor. Die kirchliche Pohhk haxscr Konrads II (Halle, i88o) , 
M VKnmngeT, haxscr Kom ads II Bezxehitngen zu Arxho von Matnz 
Ptlgrxm von Kdltt, und ArxLert von Matland (BresLui, 1891) , O 
Blumcke, Burgimd xtnier Rudolf III und der Hetmfall dev bur gun 
dischen Krone an Kaiser Konrad II (GreiEwald, 1869) W von 
Giescbrccht, Geschtchte der deutschen Kaxserzext (T eipzig, i88i- 
1890), H Pabst, “Frankreuh und Konrad II in den jahren 
1024 und 1025, m the Porschungen sur deutschen Geschxchte, BeuiJ v 
(G ottingen, 1862-1886) 

CONRAD III, (1093-1152), Gentian king, second son of 
I'redenck I , duke of Swabia, and Agnes, daughter of the emperor 
Henry IV , was the first king of the Hohenstaufen family His 
father died in 1105, and his mother married secondly Leopold III , 
margrave of Austria , but little is known of his early life until 
1 1 15 when his uncle the emperor Henry V appointeo him duke 
of Franconia In ii 16, together with his elder brother Fredenck 
II , duke of Swabia, he was left by Henrv as regent of Germany, 
and when the emperor died in 1125 he became titular king of 
Burgundy, or Arles Returning from the Holy Land in 1126, 
he took part m the war which during his absence had broken 
out l)etween his brother Frederick and the new king, Ixithair the 
Saxon , and was chosen king in opposition to Lothair on the 
i8th of December 1127 His election m preference to Frederick 
was possibly due to the fact that owing to his absence from 
Germany he had not taken the oath of fealty to tlic new kmg 
Hastening across the Alps he was crowned kmg of Italy at 
Monza m June 1128, and m spite of the papal ban was generally 
acknawlec%ed m northern Italy His positron, however, rapidly 
weakened The rival popes, Innocent II and Anacletus II , 
both declared against him , the Romans repudiated him , and 
after failing to seize the extensive possessions left by Matilda, 
marchioness of Tuscany, he returned to Germany m 1132 
He continued the struggle against Lothair tiH October 1135, 
when he submitted, was pardoned, and recovered his estates , 
owing this generous treatment, it is said, to the good offices of 
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St Bernard, abbot of Clairvaux In 1136 he accompanied the 
imperial forces to Italv m the capacity of standard-bearer, dis- 
tinguished himself by his sokherly skill, and in view of the in- 
creasmg age and infirmity of Lothair, sought to win the favour 
of Pope Innocent II 

In December 1137 I othair died, and some of the princes met 
at Coblenz, and chose Conrad for a second time as German king 
on the 7th of March H3|8, in presence of the papal legate 
Crowned at Aix-la-Chapelle six days later, he was acknowledged 
at Bamberg by several of the South German piinces , but his 
position could not be strong while Henry the Proud, the powerful 
duke of Bavaria and Saxtmy, refused his allegiance Attempts 
at a peaceful settlement of this rivalry failed, and Henry was 
placed under the ban m July 1138, when war broke out in Bavaria 
and Saxony 'fhe king was unable to make much headway, in 
spite of the death of Duke Henry, which occurred m October 
1139, and his half-brother I./eopold IV, margrave of Austria, 
to whom Bavana had been entrusted, was defeated liy Henry s 
brother Welf, afterwards duke of Spoleto and margrave of 
luscany Conrad, however, captured the fortress of Weinsberg 
from Welf in December 1140, and is said to have allowed the 
women to leave the town, each with tis much of her property 
as she could cany on her back lo his surpnse, so the story 
runs, each womaji came out bearing on her back a, husband, a 
father or a brother, who thus escaped the vengeance of the 
conquerors This tale is now regarded as legendary, and the 
same remark also applies to the tradition that the cries Hi 
Welfen, ht Wiiehnen, were first raised at this siege Peace was 
made at Prankfort in MaN 1142, when Ilenrv the lion, son of 
Henry the Proud, was confirmed m the duchy of Saxony, while 
Bavana was given to Conrad's step-brother Henry jasomirgott, 
margrave of Austria, w ho married Gertrude, the widow of Henry 
the Proud 

Affairs m Italy demanded the attention of the king, as Roger I , 
king of Sicily, had won considerable authority on the mainland, 
and refused to recognize the German king, whose help Pope Lueius 
II implored against the It hellious Romans This state of affairs 
drove Conrad mto alliance with the Fast Roman emperor, 
Manuel Comnenus, who in 1x46 married his step-sister , but the 
condition cf Germany pre\entcd the contemplated campaign 
against Roger The solitary success amid the general disorder 
m the Empire was the expedition undertaken in 1143 b\ Cxmrad 
into Bohemia, w here he restored his brothc r-in-law I adislaus 
to this throne \n attempt, however, to perform the same 
service for another brother-in-law, also called Ladtslaus, who had 
been driven from his Polish dukedom, ended m failure Mean- 
while Ciermany was ravaged and devastated b) tnil war, which 
Conrad was unable to repress Disorder was rampant in Saxonv, 
Bavana and Burgundy , and in 1146 \var broke out between the 
Bavarians and the Hungarians A term was placed to this con- 
dition of affairs by the preaching of Bernard of Clairvaux, and 
the consequent departure of many turbulent nobles on crusade 
In December 1146 the king himself took the cross, secured the 
election and coronation of his young son Henry as his successor, 
appomted Henry I , archbishop of Mauu, as his guardian, and 
set out for Palestine m the, autumn of 1 147 Marching with a 
large and splendid army thniugh llungarv, he reached Asia 
Minor, where his forces were decimated by dcsease and by the 
sword Stricken by illness, Conrad returned to Constantinople 
at Christmas 1x47, but m March 1x48 set out to rejom his 
troops Having shared in the fruitless attack on Damascus, 
he left Palestine in September 1148, and passed the ensuing 
winter at Constantinople, where he made fresh plans foi an attack 
on Roger of Sicily He reached Italy bv sea , but the news that 
Roger had allied himself with Louis VII , ling of France, and 
his old opponent Wolf of Bavaria, compelled him to return 
hastily to Germany, which was agam in disorder He was 
obliged to neglect repeated invitations from the Romans, wdxo 
sent him a specially urgent letter m X149 and consequently 
never received the imperial crown 

Conrad died on the 15th of February 1x52 at Bamberg, where 
he was buried Bv his wife, Gertrude, daughter of I^renger, 


count of Sulzoach, he had two sems, the elder of whom, Henry, 
died m 1150 Passing over his younger son F'redenck on account 
of his youth, he appointed as his successor his nephew Frederick 
III , duke of Swabia, afterwards the emperor Fredenck I 
Conrad possessed military talents, and had many estimable 
qualities, but he lacked perseverance and foresight, and was 
hampered by his obligations to the church 

The chief authority for Conrad s life and rcugn is Otto of Freisini^, 
"Chronicon, m the Monumenta Gertnaniae histonca Schptores, 
Band xx (Hanover and Berlin, i826--:8g2) The best modem 
authorities arc L \on Ranke, IVeltgeschuhte, achtcr lol (Leipzig, 
1887-1888), W son Giest-brecht, Gesckichte der deuischen Kaiserzeit, 
Band xv (Bruns .ock, 1877), J Ja-stiow, Deutsche Geschickte tm 
Zeilalter der Ilohenstaufrn (Berlin, 1803) Ph JaffC, Geschuhit 
des deutseken Reiches unter Lnthar dem bach^en (Berlin, 1843) 
W Bcrnhardi, Konrad III (Leipzig, 18S3) O von Hcmtmann, 
Lothar der Sachae ntid Konrad III (Halle, 1869) 

CONRAD IV (1228-1254), German king, son of the emperor 
Frederick II and Isabclia of Bnenne, was bom at Andna in 
Apulia on the 26th of April 1228 In 1235 he was made duke of 
Swabia and m 1237 was thosen king of the Romans, or Gemxan 
king, at Vienna, in place of his half-brother Henry, an election 
which was subsequently confirmed bv the diet at Spires After 
spending some time m Italv he returned to Gennany and began 
to take part in the quarrel whrh had arisen Ixetwecn the emperor 
and the pope In 1240 he called an assembly to Fger, where 
many of the princes declared openly against the pope, and was 
soon m arms against Siegfried, archbishop of Mainz, the leader 
of the papal party in Geimam Although defeated near 1 rank- 
fort in August 1246 by the anti-king, Henry Raspc, landgrave 
of Thuringia, he obtained help from the towns and from his 
father-m-Iaw Otto II , duke of Bavaria, and elrove Henry Raspe 
to Tlxuringia He v.as carrvmg on the struggle against Henrv 
Raspe’s successor, \\hlliam II , count of llolland, when the 
emperor died in December 1250, and a few days later Conrad 
narrowly escaped assassination at Regensburg Assuming 
the title of king of Jerusalem and Sicilv, he raised an army bv 
pledging his Swabian estates and marehed to Italv in where 
with the help of his illegitimate half-brothe’-, Manured, he over- 
ran Apulia and took Capua and Naples He was preparing to 
return to Germanv at the head of a large army when he died 
at Lavello on the 21st of May i2‘;4 In September 1246 he 
married Ehzalieth (d 1273), daughter of Otto of Bavaria, bv 
whom he left a son, Conradm whom he had never seen 

Sto F W Schirrmachcr, Die letzten Huhenstauten (Gottingen, 
1871), C Rodenberg, Innoccm II und das humgturn Suthen, 
1245-12^4 (Halle 1892) J Kempf, Ctsihthlc des d^’ulsihcn 
Retches wahrend des grns^en Intern gnums (Wurzbure, and 

E mkclmann, Kaiser 1 rudrich 11 (Itipzig, iSSo) 

CONRAD (d 95s), sumamed the “ Red, ’ duke of lorrame, 
was a son of a Franconian count named Werner who had 
possessions on both banks of the Rhine He rendered valuable 
assistance to the German king Otto, afterwards the emperor 
Otto the Great, and in 944 was made duke of I orrainc In 947 
he married Otto’s daughter I mtgarde (d 9^3), and afterwards 
took a prominent part m the struggle between Louis IV king of 
France, and Hugh the Great duke of Pans He accompanied 
his father in law to Italy m 951, and when Otto returned to 
Germanv m 952 Conrad remained behind as his representativ e 
and signed a treaty with Bcrcngar II, king of Italy, which 
brought about an estrangement between the German king and 
himself He entered into alliance with his brother-m-Iaw 
J udolf,and taking up arms against Otto, seized the person of the 
king, afterwards resisting sncccssfulK' an attack on Mainz He 
then rav'agcd the lands of his enemies in I orraine , treated with 
the Magyars for support, but submitted to Otto m June 054 
when he w'os depi iv ed of his duchv though permitted to retain 
his hereditarv possessions He was killed cn the Lechfeld on 
the loth of August 955, while fighting loyallv for Otto against 
the Magvars, and was buried at Worms He left a son Otto 
who was the grandfather of the emperor Conrad 11 Conrad 
is greatly lauded for his valour by' contemporary writers and 
the histonan<^Vidukmd speaks very highly of his qualities both 
of mind and of body 
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bee Widukind, Res gestae Saxonicae, m the Monumenta 
(jermamae historxca bcrtptores, Band in (Hanover and Berlin, 
1826-1892), W \on Gicscbrccht, Gesihtchfe det deutschen Kaiser 
~ett (Leipzig, 1881) R Kopke and E Diimmler, Jakrtilcher des 
deutschen Reuhs unter Kaiser Otto I (Leipzig, 1876) K Kostlcr, 
Die Ungarnschtacht auf dem Lechfelde (Augsburg, 1884) 

CONRAD OF MARBURG {c 1180-1233), German inquisitor, 
was born probably at Marburg, and received a good education, 
possibly at the imiv ersity of Bologna It is not certain that he 
lielonged to any of the religious orders, although he has been 
claimed both by the Franciscans and the Dominicans Early 
in the 13th century he appears to have won some celebrity as a 
preacher, and in 1214 was commissioned by Pope Innocent III 
to arouse interest in the proposed crusade After continuing 
this work for two or three years Conrad vanishes from history 
until 1226, when he is found occupying a position of influence at 
the court of Louis IV , landgrave of Thuringia He became 
confessor to the landgrave’s wife St Elizabeth of Hungary v ), 
and exercised the landgrave’s rights of clerical patronage during 
his absence ,on crusade In 1227 he was employed by Pope 
Gregory IX to eiftirpate heresy in Germany, to denounce the 
marriage of the dergy, and to visit the monasteries He carried 
on the crusade against heretics with great zeal in Hesse and 
Thuringia, but especially in the district around the mouth of the 
Wescr inhabited by a people called the Stedmger In 1233 he 
accused Henry II , count of Sayn, of heresy, a charge which was 
indignantly repudiated An assembly at Mainz of bishops and 
princes declared Henry innocent, but Conrad demanded that this 
sentence should be reversed This was his last work, for as he 
lode from Mainz he was murdered near Marburg on the 30th of 
[uly 1233 He left an hptstola ad papam de mtracults Sanctae 
Elisabethae, which was first published at Cologne in 1653 
Conrad is chiefly known to English readers through Charles 
Kingsley’s Saint s Tragedy, in which he is a prominent character 

See L L I Htiikc, Konrad ton Marburg (Marburg, 1861), B 
Ivaltncr, Konrad von Marburg und die Inquisition in Deutschland 
(Plague, i 88 z) A Hausratli, Der Keizermeister Konrad von Alar- 
burg (I eipzig, 1883) J Bock, Konrad von Marburg (Breslau, 1871) 

CONRAD OP WtJRZBURG (d 1287), the chief German poet 
of the second half of the 13th century As little is known of his 
life as that of any other epic poet of the age By birth probably 
a native of Wurzburg, he seems to have spent part of his life 
m Strassburg and his later years m Basel, where he died on the 
31st of August 1287 Like his master, Gottfried of Strassburg, 
Conrad did not belong to the nobility, from which most of the 
poets of the time sprang His varied and voluminous literary 
work IS comparatively free from the degeneration which set m so 
rapidly in Middle High German poetry during the 13th century 
His style, although occasionally diffuse, is dignified in tone , 
his metre is clearly influenced by Gottfried’s tendency to relieve 
the monotony of the epic-metre with ingenious variations, but 
it IS alway s correct , his narratives — if we except Die halbe Btrn, 
of which the authorship is doubtful —are free from coarseness, 
to which the popular poets at this time were prone, and, although 
mysticism and allegory bulk largely in his works, they were 
not allowed, as in so many of his contemporaries, to usurp the 
place of poetry Conrad has written a number of legends 
{Alexius, Silvester, Pantaleon) illustrating Christian virtues and 
dogmas, Der Well John, a didactic allegory on the familiar 
theme of “ Frau Welt,” the woman beautiful in front, unsightly 
and loathsome behind Die goldene Schmtede is a panegyric of 
the Virgin, the Klage der Kiinst, an allegorical defence of poetry 
Ills most ambitious works are two enormously long epics, Der 
trojamschc Kneg (of more than 40,000 verses and unfinished at 
that ’) and Partenopter und Meliur, both of which are based on 
French originals Conrad’s powers are to be seen to best 
advantage in his shorter verse romances, such as Engelhart und 
hngeltrut, Kaiser Otto and Das Herzemaere , the last mentioned, 
the theme of which has been made familiar to modem readers 
by Uhland m his Kastellan von Coucy, is one of the best poems 
of its kind in Middle High German literature 

Ihere is no uniform tdition of Conrad's works Per trojamsche 
Kneg was edited by A von Keller for the Stuttgart Liferartsche 
Veretn (1858) , Partenopier und Meliur, by K Bartsch (1871) , 


Die goldene Schmtede and bilvester, by W Gnmm (1840 and 1841) , 
Alexius, by H F Massmann (1843) and R Henczynslci (1898) , 
Der Welt Lohn, by F Roth (1843) , Engelhart und Engeltrut, by 
M Haupt (1844, 2nd ed , 1890) , Klage der Kunst, by E Joseph 
(1883) The shorter poems Otto and Herremaere,'wi\\ lie found most 
conveniently in Eredhlungcn und Schwanke des Mittelalters, edited 
by H Lambcl (2nd ed , 1883) Modern Geiman translations of 
Conrad s most jiopular potms have been published by K Pannier 
and H Kruger m Reclams Umversalhibliothek (1879-1891) On 
Conrad see F Pfeiffer in Germania, m (1867), and W Golther in the 
Allgemeine deutsche Biographte, vol 44 (1898), so ‘‘Wurzburg, 
Konrad von " 

CONRAD, JOSEPH (1856- ), English novelist, was born 

in Poland, his full name having been Joseph Conrad 
Korzeniowski He learnt French in infancy, but did not learn 
English until he was nearly twenty At Constantinople, where 
he had gone with the intention of joining the Russians against 
the Turks, he joined the French merchant navy Later on he 
found his way to Lowestoft in England, and, after obtaining 
his mate’s certificate, he sailed for the East in an Fnghsh ship 
The story of this voyage is told m Youth, and other Tales (1902) 
His chief other volumes are Almayer's Folly (1895), An Outcast 
of the Islands (1896), The Nigger of the Narcissus (1897), Tales 
of Unrest (1898), Lord Jtni (1900), Typhoon (1903), The Mirror 
of the Sea (1906), and, with F M Hueffer, Romance (1903) 
All these arc remarkable foi their vigorous English style, and the 
vivid description of exotic scenes , the author being especially 
successful m tracing the effects of tropical surroundings and 
the contact with Asiatics on European sailors and traders His 
play One Day More was produced by the Stage Society m June 

1905 

CONRADIN, or CONKAD THF VOUNGFR (1232-1268), king of 
Jerusalem and Sicil> , son of the German king Conrad IV , and 
Elizabeth, daughter of Otto II duke of Bavaria, was born at 
Wolfstein in Bavaria on the 23th of March 1252 Having lost 
his father m 1234 h<^ grew up at the court of his uncle and 
guardian, Louis II duke of Bavaria , but little is known of his 
appearance and character except that he was “ beautiful as 
Absalom, and spoke good Latin ” Although he had been 
entrusted by his father to the guardianship of the church, he 
was pursued with relentless hatred by pope Innocent IV , who 
sought to bestow the kingdom of Sicily on a foreign prince 
Innocent’s successor, Ah \and( r IV , continued this policy, 
offered the Hohenstaufen lands in Germany to Alphonso X 
king of Castile, and forbade Conradin’s election as king of the 
Romans Having assumed the title of king of Jerusalem and 
‘^icily, (onradm took possession of the duchy of S Arabia in 1262, 
and remained for some time m his dukedom Conradin’s first 
invitation to Italy came from the Guelphs of Florence, by whom 
he was asked to take arms against Manfred, who had been crowned 
king of Sicily m 1258 This invitation was refused by I^iuis 
on h's nephew’s behalf, but after Manfred’s fall in 1266 envoys 
from the Ghiljollinc cities came to Bavaria and urged him to 
come and free Italy Pledging his lands, he crossed the Alps 
and issued a manifesto at Verona setting forth his claim on 
Sicily Notwithstanding the defection of his uncle Louis and 
other companions who returned to Germany, the threatenings 
of Pope Clement IV , and lack of funds, his cause seemed to 
prosper Proclaimed king of Sicily, his partisans both in the 
north and south of Ital> took up arms , his envoy was rtceued 
with enthusiasm in Rome , and the young king himself was 
welcomed at Pavia and Pisa In November 1267 he was ex- 
communicated , but his fleet was victorious over that of Charles 
duke of Anjou, who had taken possession of Sicily on Manfred’s 
death , and in July 1268 he was himself greeted with immense 
enthusiasm at Rome Flaving strengthened his forces, he 
marched towards Lucera to join the Saracens On the 23rd of 
August 1268 he encountered the troops of Charles at lagliacozzo, 
but the eagerness of his soldiers to obtain plunder gave the victory 
to the French Escaping from the field of battle Conradin 
reached Rome, but acting on advice to leave the city he reached 
Astura, where he was seized and handed over to Charles of 
Anjou At Naples he was tried as a traitor, and on the 20th 
of October was beheaded with his friend and companion Frederick 
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of Baden, titular duke of Austria With his death the Hohen- 
staufen race became extinct His remains, with those of P redenck 
of Baden, still rest in the church of the monastery of Santa 
Mail i del Girminc at Naples, founded by his mother for the good 
of his soul , and here in 1847 a marble statue, b> Thorvaldsen, 
was erected to his memory by Maximilian, crown prince of 
Bavaria In the great 14th century “ Manesse ” MS (c) 
collection of medieval German lyrics, preserved at Heidelberg, 
there are two songs written bv Conradin, and his fate has formed 
the subject of several dramas 

Slc F W Schirrmachtr, Die leizttn Hohenstaufen (Gottingen, 
1S71) K Hampc, Ge’ichichie Konradim von Hohenstaufen (BerLn, 
iS<)3) del Giudicc, II Gtudizto e la condanna dt Corradino (Naples, 
1876) , E Miller, Konradtn uon Hohenstaufen (Btrlm, 1807) 

CONRART (or Conrard), VALENTIN (1603-1675), one of the 
founders of the French Academy, was born in Pxris of (alvimst 
parents He was educated for a commenial life , but after his 
father’s death in 1620 he began to come into contact with men 
of letters, and soon acquired a literary reputation, though he 
wrote nothing for many years He was made councillor and 
sei retary' to the king , and in 1629 his house became the resort 
of men of letters, who met to talk over literary subjects, and to 
read and mutually cntici/e their works Cardinal Richelieu 
offered the society his protection, and m this way (1655) the 
I'renrh Aiademy was created Its first meetings were held in 
the house of Conrart, who was unanimously elected secretarv, 
and discharged the duties of his post for forty -three years, till 
his death on the 23rd of September 1675 I he most impeirtant 
of Conrart’s works is his Memotres mr Vht-^lotre de son temps 
published bv I ) N dc Monmereju^ in 1825 

bee also R Kerviler anel Cdouaid de Barthcleniy, Conrart, sa vie 
if sa oorrespondance (188G t B Hititot Memoires retail fs d 
I histoire de I lance, tome xK 111 end Sainte Bcine, Catistnes du 
Itimii (10 juillet 1858) 

CONSALVl, ERCOLE (1757 Italian cardinal and states- 

man, was born at Rome on the Sth of June 1757 His gr indfather, 
Gregorio Brunacci, of an ancient family eif Pisa, had changed 
his name in order to become heir to a certain mxrehcse di 
(onsihi Frcolc, who was the eldest of five children early left 
orphans, began his education at the Piarist college at Urbino 
Removed thence on account of the ciuci treatment he and his 
brother received, he went to the college opened at that time by 
Cardind Henry of \ork at Prascati Here Consalvi soon 
beeame one of the cardinal’s favourite proteges In 1776 he 
entered the Academia h cclesiastic i at Rome, m which Pope 
Pius VI took a strong personal interest This led to his being 
ippoinlcd m 1783 camartere segreto to the pope, an office which 
involved the duty of receiving those who desired an audience 
Next V ear he w is made a domestic prelate and shortly afterwards 
a member of the Congregation del buon governo His further 
piimiotion was rapid , at the instance of Pope Pius, who thought 
ills tilents would be best cmplovtd it the bar, he became votante 
di segnatura, and, on the first vacancy, auditor of the Rota for 
Rome This last post left him plcntv of leisure, which he used 
for travelling and cultivating the society of interesting people, 
a taste which earned him the title of Monstgnon Ubtque When 
the outbreak of the French Revolution made a reorganization 
of the papal armv necessary, this was carried out by Consalvi 
IS assessor to the new military Congregation 

In 1798, when the French occupied Rome, Consalvi was 
imprisoned in the castle of St Angelo, together with other papal 
officials, m retaliation for the murder of General Duphot a 
proposal to whip him through the streets was defeated bv the 
French general in command, but, after three months’ confine- 
ment, he was deported with a crowd of galley slaves to Naples, 
and his property was confiscated as that of “ an enemy of the 
Roman republic ” He managed with difiicultv to reach Pius C 1 , 
who had sought refuge in the Certosa of the Val d Fma, ind 
was present at his death-bed 

As secretary to the conclave which assembled in the monastery 
of San Giorgio Maggiore at Venice, Consalvi had the difficult task 
of corresponding with the various governments and organizing 
the assembly at a time when the Revolution had confused all 
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issues and reduced the individual cardinals to beggary In thi-, 
his diplomatic ability was conspicuously evident, and it wd' 
also largely owing to his influence that Cardinal ( hiiramonte 
was elected as Pius VII (March 14, 1800) On the 3id o{ June 
the new pope re-entered Rome on the i ith of August Consalv 1 
was appointed cardinal-deacon and sccrcLiry of state., or prime 
minister The appointment was an admiiablc one , for Consalv 1 
possessed just the qualities necessary to supplement those of Pius 
The pope was above all a religious man, of a gentle and con 
templative character , the eardinil was pre-eminentlv a man of 
affairs Their personal sympathy for each other continued to 
the end, though at the outset at least their politu al v lews differed 
Pius, who had openly expressed sympathy with the new liberties 
of France, was accused of “ Jacobinism ’ . Consalvi, brought up 
m the legitimist atmosphere of the entourage of Cardinal \ ork 
was a eonvimed supporter of the divine right of kings gencrallv 
and of lajuis Will m particular But, though opjxiscd to the 
principles of the Revolution, Consalvi was far from being a blind 
obscurantist, and he recognized the urgent need for reform in l!it 
system of papal government In this despite bitter opposition 
he made many significant changes He p< rmitted laymen to holr' 
certain public offices, under surveillam e of the prelates organized 
a guard from among the Roman nobility, decreed a plan for 
redeeming the base coinage, permitted the communes a certiin 
degree of mumcijial liberty, and promised the liquidation of the 
public debt In the long debates between Rome and France 
alxiut the Concordat Consalvi took the leading part In June 
1801 he afriv'cd in Pans, where his hindsomc prcscnct, urbam 
manners, and conspicuous ability madt him a general favouriR 
Fven Napoleon though enraged at the firmness with which he 
maintained the papd claims could not resist his person il 
fascination It was largely owing to Consalv is combined 
firmness and tact that the ( oncordit, as ultimately signed was 
free from the objectionable clauses on which the hirst Consul 
had at first insisted During thi popes absime in Pans at 
the coronation of Napoleon, Consalvi remained as virtual 
sovereign in Rome, and his regenev wa^ rendered remarkable 
bv a great inundation, caused bv the overflow of the Tiber 
during which lie exposed himself with heroic humanity lor the 
preservation of the sufferers Not long after the return of the 
pope the amity between the Vatican and the TuiUries was again 
broken Rome was full of anti-rev olutionarv and anti-N apolcome 
strangers from all parts of F urope 1 hi emperor was irritated 
and his ambassador C irdinal I esch, kept up the irritation bv 
peipetual complaints directed more es|X'ciallv against ( onsalv i 
himself “ fell ( onsalv 1, wrote the conqueror, still flushed 
with \usterlitz, ‘ that if he loves his country he must either 
resign or do what I demand Coiisilvi did accordingh resign 
on the 17th of june 1807, and when m iSoS (icncral AIiolli'' 
entered Rome, and the temporal power ot thi pope was formallv 
abolished, he broke off all relations with the Trench, though 
several of them were his intimate friends In iSoq he was at 
Paris, and, m a remarkable interview nieived from Napoleon s 
own lips an apologv for the treatnunt he hid received With 
unbending dignitv, however, he retained his anCigonism and 
shortly aftci wards hi was one of the thirteen cardinals who 
refused to atUnd the ceremonv of the emperor s marriage 
with Mane Louise hor this displav of independence he was 
imprisoned at Reims, and not released till some thrci v cars latei , 
when N ipolcon had extorted terms from the captiv c pope at 
Fontainebleau On his release Consalv 1 hastened to his master s 
assistance , and he was soon afttr allow ed to itsume his functions 
under the restored pontificate at Rome 

In 1814 Consalvi went, as the pope s representativ e, to h ngland 
to meet and confer with the allied sov^ereigns, and later m the 
year was sent as papal plempotentiarv to the congress of \ lenna 
Here he was successful in obtaining the restitution to the popt 
of the Marches (Ancona, Treviso and Termo) and Legations 
(Bologna, Ferrara and Rav enna), but he failed to prev tnt 
\ustria from aiyiexing the ancient papal possessions on the left 
bank of the Po and obtaining the right to garrison Ferrara an 1 
Comacchio This led to his prt senting at the close of the congress 
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a formal proiestatio, in which he not only denounced the failure 
of the Powers to do justice to the church, but also their refusal 
to re-establish that “ centre of political unity, ’ the Holy Roman 
Fmpire 

The rest of Consahis life was dcaoted to the work of re- 
organuing the States of the Church, and bringing back the 
allegiance of hurope to the papal throne He was practicallv 
governor of Rome , and Pius was so much under his control 
that “ Pasqum ’ said the pope would have to wait at the gates 
of paradise till the cardinal came from purgatory with the keys. 
Nor was the affectionate confidence of the popie misplaced 
( onsalvi s rule, m times of singular difficulty and unrest, was 
characterised by wisdom and morlcration He had to steer a 
middle course between the extremes represented by the Carbonari 
on the one hand and the Sanfedisti on the other, and he con- 
sistently refused to employ the cruel and inquisitorial methods in 
vogue under his successors His foreign policy was guided by 
the traditional antagonism of the papacy to Herman domination 
in Italy, and generally by a desirt to free the Holy See as far as 
possible from the political entanglements of the age Thus he 
resisted all Mettemich’s efforts to draw him into his ‘ system ” , 
stoutly maintamed the doctrine of non-intervention against the 
majority of the Powers of the continental alluince , protested 
at the congress of Troppau against the suggested application 
of the principle of intervention to the States of the Church, 
and at Verona joined with Tuscany in procuring the rejection 
of Metternich’s proposal for a central committee, on the model 
of the Mainz Commission, to discover and punisH political 
offi nces in Italy 

On the death of Pius VII (August 21, 1823), Consalvi retired 
to his villa of Porto d’ Anzio , and, though he accept! d from the 
new pope the honorary office of prefect of the college De Pro- 
paganda Fide, his politic il career was dosed He died on the 
24th of y.inu try 1824 By his will ht directed that all the pres- 
ents he h.id received should be sold, and the proceeds applied 
to the romjiletion of Ihorwaldsens monument of Pius VI I 
m St Peter’s 

(onsalvi, liesides being a statesman, was a man of wide and 
varied interests As a young abate he had followed the fashion 
of writing verses, and to the end he reiTi<unc<l a notable patron 
of the arts and sciences, music being has main passion For the 
city of Rome he did much , ancient buildings were excavated 
and prese rved by his direction , chans of natural science and 
arclaaeologv were founded in the university , and extensive pur- 
chases were made for the Vatican museum, which was augmented 
by the addition of the beautiful Braccio Nuovo, or new wing 

Cardinal CoiisiIms Mtmoirei were publi htd m two vols by 
S Cietine uj Jol> (Pans, iVi}) Other collections of documents 
ue — C von Dvurtn, Correspoudani e dn Cardinal Contain aieu 
le Prince C dc Mcttrrnich, iftri; (Louvain and Brussels, iSejo) 

S Rinieri, Cctfespondema incdiia dei Cardinah Consalvt e Pacca 
iSi4~iSiS {Turin, lyo^) Sec J I iCirtlioldy, Zilgr au.% dem Lthen 
des Cardinal Ilenule Consal i (Stuttgart, 1824) , Cardinal Wiscmin, 
Rccollei lions of the Last Four Popes (London, 1H5S) Creiincau- 
]olv, L Ftgli'ie rnmatne en fate de la Rh’oluHon (1859) 1 most Daudtl, 

I e ( ardinal Consalvi (I’lris, 1866) E L Eisehcr, Cardinal Consalvi 
Olainz, 1899) , Dr Frtdnk Nielsen, bishop of Aarhus, Hist of the 
l^ipaiy in the lyth Century (2 vols , Kng Irans by A J Mason, D D , 

I eiiidon, 190C)), whieh tuats of fonsvlvis work m gnat eltlail 
For other general authontus s( e Canilmdee Modern History, bihlio 
graphics to vol ix chap vir , by I G Wickhim Legg, and vol x 
enap v , by Lady Bit mierhassctt 

CONSANGUINITY, or Kindred, in law, the connexion or 
relation of persons descended from the same stock or common 
ancestor {vinculum ptrsonarum ab eodem stipite descendinttwn) 
This consanguinity is either lineal or collateral Lineal con- 
sanguinity IS lliat which subsists between persons of whom one 
IS descended in a direct Ime from Uic other, while collateral 
relations descend from the same stock or ancestor, but do not 
descend the one from the other ( ollatcral kinsmen, then, are 
such as lineally spring from one and the same .incestor, who is 
the sttrps, or root, as well as the stipes, trunk or common stock, 
whence these relations branch out It will be seen that the 
modern idea of consanguinity is larger than that of agnatio in 
the civil law, which was limited to connexion through males, 


and was modified by the ceremonies of adoption and emancipa- 
tion, and .also tlian that of cognaito, which did not go bey ond the 
sixth geneiation, and was made the basis of Justinian s law of 
succession The more limited meaning of consanguinei was 
brothers or sisters by the same father, as opposed to uierim, 
brothers or sisters by the same mother The degrees of collateral 
consanguinity were differently' reckoned m the civil and m the 
canon law “ Ihe civil law reckons the number of descents 
between the persons on both sides from the common ancestor 
The canon law counts the number of descents between the 
common ancestor and the two persons on one side only,’ and 
always on the side of the person who is more dastant from 
the common ancestor Fnghsh law follows tlie canon law m 
beginning at the common ancestor and reckoning downwards 
The question of consanguinity owes its great importance to 
the relationship it bears to the laws of marriage and inheritance 
For instance, the Jaw forbids marriage between persons within 
certain degrees of consanguinity and affinity, a prohibition which 
applies with equal force to a bastard as well as to those born in 
wedlock The laws of inheritance and descent are regulated m 
a great measure according to consanguinity, however much 
they may vary in different jurisdictions 

\|)ait born tlio t countries winch have mule eitlur the civil 01 
the canon law tiu basis of reckomng degiccs ot consanguinity 
( ind practically all civilized coimtrus adopt one 01 other), it is im- 
possible to elt scribe any method or scstcin, for they aic as vinous 
as till countiies md tubes See, how c ver, the article Indian Law 
and consub Lewis H Morgan, Si stmts of Consanemnity and Afpnity 
of the Human Famth (Washington, 1870) J F McLennan, On 
Priwi/iw (Eelinburgh, 1805) L A Westeimarek, //ivtor; 

of Human Marriaf,e (2nd iil, London, E Ciiwhy, Thi 

M\^fu Rose (1902) \ 1 ing and J ] Atkinson, Mortal Oii^ins 

and Primal T au’ (1903) E 1 } Tyloi, Primitive Culture (4th ed , 
1903) Sei also VcFiNiry Marrivie Inui ritance 
CONSCIENCE, HENDRIK (1812-1883), Flemish writer, was 
born at Antwerp on the 3id of December 1812 Although he 
invanablv signed his name Hendrik, his baptismal name w is 
Ilcnri He was the son of a I* rcnchman, Pierre Conscience, 
from Besan^on, who had been r/.i/ de iimoneru m the nvvy of 
Napoleon, and who was appointed under-harhoiumastci at 
Antwerp in 1811, when that city formed part of hrimc Hen- 
drik’s mother was a Fleming, Cornelia Balieu When, in 181 3, 
the French abandoned Antwerp after the Congiess of Vienna, 
they left Pit ire ( onscience behind them Ht was a verv ecccntiic 
person, and he took up the business of buying and bi caking nji 
worn-out vessels, of which the port of Antwerp w<is full after 
the peace 1 hi child grew up in an old shop stocked with marine 
stores, to which the father afterwards added a eollection of 
unsaleable books, among tlicm were old romances which 
inflamed the fancy of the child His mother d'cd m 1820, 
and the boy and his younger brother had no othci romj) inion 
than their gnm and somewhat sinister father In 1826 Pierre 
Conscience married again, this time a widow mueh younger tli.in 
himself, Anna Catherina Bogaerts Hendrik Ind long befoie 
this developed an insitiable passion for reading, and rev tiled 
all day long among the ancient, torn and dusty tomes which 
passed through the garret of “ The Green Corner ” on their waay 
to destruction Soon after his second marriage Pierre took a 
violent dashke to tlae town, sold the shop, anel retired to that 
Kempen or C ampine which Hendrik Const H nee so often dt se rihe s 
in his books — the desolate flat land that stretchts bttwetn 
Antwerp and Venloo Here Pierre bought a little farm, with a 
great garden round it, and here, while their father was buying 
ships m distant havens, the boys would spend weeks, and even 
months, with no companion but their stepmother 
At the age of seventeen Hendrik left the paternal house in 
Kempen to become a tutor in Antwerp, and to prosecute his 
studies, which were soon broken in upon by the revolution of 
1830 He volunteered as a private m the new Belgian army, 
and served in barracks at Venloo, and afterwards at Dendcr- 
monde, until 1837, when he retired with the grade of sergeant- 
major Thrown m this way with Flemings of every class, and 
made a close observer of their mental habits, the young man 
formed the idea of writing m the despised idiom of the country, 
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an idiom which was then considered too vul^ai to be spoken, 
and much less written in, hv educated Belgians Although, 
close bv, across the Scheldt, the Dutch possessed a rich and 
honoured literature, many centuries old, written in a language 
scarcely to be distmguishcd from Flemish, a foolish prejudice 
denied recognition to the language of the Idemish provinces of 
Belgium As a matter of fact, nothing hid been wiitten in it 
for many years, when the separation m 1831 served to make the 
chasm l^tween the nations and the languages one which could 
never be bridged over It was therefore with the foresight of 
a prophet that Conscience wrote, m 1830 itself, “ I do not know 
how It IS, but I confess I find in the real Flemish something 
indescribably romantic, mysterious, profound, energetic, even 
savage If I ever gam the pow'cr to write, I shall throw myself 
head over cars into Flemish composition ’ IBs poems, howe\cr, 
written while he was a soldier, were all m French He received 
no pension when he was discharged, and going back idle to his 
fathers house, he determined to do the impossible, and write a 
Flemish book for sale A passage m Giiieci irdini fired his fancy, 
and straightwav he wrote ofl that senes of setnes in the War of 
Dutch Independence which li\ es in Belgun literature under the 
title of In't Wondif^aar 1^66 , this was published in Ghent m 
18-57 His father thought it so \ ulgar of his son to write a book 
m Idemish that he turned him out of doors, and the celebrated 
novelist of the future started for Antwiip with a fortune winch 
was strictly confined to two franc s and a bundle of elothes An 
old schoolfellow found him in the street and took him to his 
home , and soon various people of position, amongst them the 
eminent painter, Wappers, intcrcstcci themseKes in the brilliant 
and unfortunate ) oimg man W-^ ippcrs e\ c n gai e him a suit of 
elothes, and presented hun to the king, who expressed a wisli, 
which was not immediatclv earned out in eonsequenee of some 
red tape, that the Wond(r]nar should be added to the hl)rir\ 
of every Belgian school But it was under the patronage of 
Leopold I that ronsciencc published his second work, Fcv/cin 
in the same year, 1837 A small appointment m the preninnd 
irchives relieved him from the actud pressure of want, and in 
1838 he m vdc his first great success with the historical romance 
called I he I ion of hlandir^, winch still holds its place as one of 
his masterpieces lo tins followed Horo *0 become a PatnUr 
(1843), What a Motner can Suffir (1843), Sr ha van Roosemael 
(1844), Lambrecht Hcmmam Jacob 7an Artmclde (1849) 

and Ihe Conscript (1830) During these years he lived a varie- 
gated existence, for some thirteen months actuillv as an under- 
gardener in a country house, but fin illy as seeretarv to the 
Academy of Fine Arts m Antwerp It was long before the 
sale of his books, greatly praised but seldom bought, made 
him m any de'gtce independent Ills ideas, however, begin 
to be generally accepted At a Mcmish congress which met at 
tihent so early as 1841, the writings of Conscience were men- 
tioned as the seed which was most likelv to yield a crop of 
national literature Accordingly the patiiotic p.irt\ undertook 
to encourage their circulation, and each fresh contribution from 
the pen of C onscicnce was welcomed as an honour to Belgium 
In 1845 Conscience was made a knight of the Order of Leopold 
To write m Idemish had now ceased to be regarded as a proof 
of vulgarity , on the contrary, the tongue of the common people 
he came almost fashionable, and Idemish liteiatiire began to live 
In 1843 Conscience published a Hntory of Belq^ium but he w is 
well advised to return to those exquisite pictures of Lltmish 
home-life which must always form the most \ aluable portion of 
his repel tory He was now at the height of his genius, anti 
lilind Rosa (1850'), Rtkkehkkelal (1831), The Decayed Gentle- 
man (1831), and The Mnr (1S53) rank among the most 
important of the long list of his novels dhese had an instant 
elfcct upon contemporary fiction, and Conscience had many 
iniititors Nevertheless, not one of the litter has approached 
Conscience m popularity, or has deserved to approach him 
In 1855 the earliest translations of his tales Ixgan to appear m 
Lnglish, French, German and Italian, and his fame became 
universal In 1867 the post of keeper of the Royal Belgian 
museums was created, ind this important sinecure w-as given 


to Conscience He eontiiiued to produce novels with great 
legularity, and lus separite publications amounted at last to 
nt irlv eighty m number lie was now tin most eminent of the 
riti/cns of Antwerp, and his sev^entie'th birrhd iv w- is celebrated 
by public festivities \fter i long illness lu died, in his house 
in \ntwerp, on the loth of September 18S3, he was awirekd 
a public funeral 

The portraits of Conscience present to us a countenance rather 
French thin kkmish m type, with long smooth hair, contem- 
plative daik eves under heavy brows, a pointed nose and a 
humoious hroid mouth in late life he wore the ornanient of a 
loi g white Ik arel \\ hether the hisu'ru -il re manres of ( (^nse le ue e 
will retmn the enormous popularilv which they have enjoved is 
much less tlian certain, but far more likely lo live are the novels 
in which he undertook to he the genre-paintcr of the lift of his 
own day In sp»te of too rhetorical a use of soli’oqui/cing and of 
a key of sentiment often pitched too high for modern taste, the 
Stones of ( onsciente aie animated by a real spirit of genius, 
mildly lustrous, perhaps, rather than ■-♦artlmgly brilliant 
Whatever gloiios may he m store for the literature of Flanders, 
Conscience IS always sure of id stingiushed place as its forciunner 
and its earliest classic (E ( ) 

CONSCIENCE (Lat co,,-scientui, literallv “ knowledge of a thing 
shared with another person ’ or (ompleti knowledge ’ and 
deriv^ativclv “consciousness ’ in general) a philosophical term 
used both populailv and technicallv m minv different senses 
for that mentil faeultv which decides between right and wrong 
Jn {popular usage ‘eonseitnie is gtncrallv understood to give 
mtuitivelv authoritative decisions as regards the moral quality 
of single actions , this usage implicitly assumes that evei-y action 
has an objective or intrinsic goodness or badness, whieh “ con- 
science ” mav be said to discern much in the same wav as the 
eve secs or the ear hears Moralists generillv, however are 
igrecd that m all moril judgments of this ehiractcr there is m 
implied refeieneu to moral laws, the vahditv ot which is in some 
ethical systems the true subject matter ol conscieme The part 
pliyed by conscience in nlition lo general mor d laws and 
particular cases will varv aceordmg to thi mow liUn of the 
chiracterof the general laws If on whit is called tl c lurd ’ 
tbeorv' these laws arc regarded as dcriv ing their uithontv fioni 
in exten il source, the operation of conscience is mi far limited 
It mav be held to rccogni/e Bh v iliditv of divine laws for 
exami It or it miv he coniine d to the deductive proct s of 
apjaviiig thobc laws to particular case , known as cases of 
eonsciente ('ce Casli-.! kv ) If, on the other h ind the general 
laws aie regarded as intuitive tlieii the dHcernment of them 
may he taken as the true function ol conscience in citl cr 
tluory eonseieiiee mav be understood as the active principle 
m the soul vvhuh, m face of two altirniTives tells a mm that 
he ought to select the one which is in ronfornutv with the moral 
livv Apait from the two functions of discerning between right 
and wrong, indactivclv piedisposing tin igent to moril action 
conscience has further a retrospective action wherehv remorse 
f 11s upon the man who rccogni/cs that he has broken a moral 1 iw 
‘-le Exme'S , also Bi TLER, JosuH , and compare the “ r-'oirl 
sense ” doctrine of Shafte shun 

There are certain special uses of the word ‘ conscience \ 
Conscience clause is the term given to i special provision often 
inserted in an Lnglish act of p irliament to enable persons 
having religious scruples to absent theinsehes from certain 
services, or to abstain from certain duties, otherwise prescribed 
hv the act Conscience money is the name given to a pavment 
voluntarily made by a person who his evaded his obligations 
especiallv in respect of taxes and the like This usige derives 
from the last function of eonseienec mentioned abov e ( otmi lue 
Courts were local cenirts established hv acts of parliament m 
London and various jirovinciil towns, for the ixeoverv of small 
debts, usually sums under They were superseded bv county 
courts (q v ) 

CONSCRIPnON (from Lat con-, together, and senbere to 
write) the selection, by lot or otherwise, of a proportion of the 
men of military age for compulsorv service in the nav il and 
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militdiy forces of their country, or, more widely, compulsory 
military service in any form For a discussion of the military 
features of conscription and of other forms of recruiting see 
\rm\ , §§ 40 ff The present article deals with the economic and 
social aspects of compulsoiy militai) service, for which, generally 
and non -technic ally, the word “ consciiption ’ is used more 
commonly than an> other 1 he word occurs for the hrst time 
in France in the law of the 19th Fructidor (179S), which pre 
scribes the liability of les difensenrs consents to serve if required 
from their twentieth to tw ent> -fifth y car of age 

There is perhaps no law on the statute-books of ari) n«,tion 
which has exercisccj and is destined in the future to exercise a 
more far-reaching influence on the futuie of humanit> than this 
littlc-knowm Trench act of 1798, introduced by (jcneral Jourdan 
to the Council of the Five Hundred, for it was the powei thus 
conferred upon the French government which alone lendered 
the Napoleonic policy of conquest possible ‘ I can afford to 
expend thirty thousand men a month ’ , this boast of Napoleon’s 
made to Metternich at Schonbrunn in 180 s, has determined the 
trend of events from that day forward, not only on the battle- 
held, but also m the workshops, and forms even at the present 
div the chief guarantee for peace, stabilit> and economic 
development upon the continent of Furopc 

The idea m itself was not new The principle that every 
able-bodied male is liable to be called on for the defence 
of the state dates from the earliest times The essential im- 
portance of the event lies in this, that at a critical moment this 
law passed by an obscure bodj of men — absolutelv m defiance 
of the opinion of the greatest reformer thit Tramc at that 
moment had discovered, Carnot, and of the feelings of a very 
large proportion of the whole communitv btcime permanent 
l)y the action of causes set in motion bj Napoleon, which ulti- 
mately compilled all Turope to adopt similar legislation 

lo understand its full significance we must trace the line of 
evolution of the then existing armies of Europe 

In almost any state, in proportion as the central executive 
power pi evaded over internal disturbance the able-bodied males 
of each country ceased to have opportunities and incentives 
for tr lining themselves to arms Trade became more profitable 
than plunder, and men began to spetiali/e m various directions 
Wealth began to accumulate and fortresses sprang into existence 
for its protection, but the new fortifications required specialists 
for their reduction, and above all things an abumlance of time 
Militia forces (corresponding to the former feudal levies) neither 
could find the specialized labour nor would afford the time — 
hence the necessity arose of enlisting men who had made the use 
of arms their special study and were content to abide by the 
rules of conduct then maintenance as organized boelies imposed 
But wherever Europe happened to enjoy a few yeais of peace, 
the supply of men who had trained themselves to arms naturallv 
decreased, and the state itself was compelled to assume the task 
of training its recruits Hus, with the exceedingly complicated 
nature of the weapons m use, was a very long process, and though 
ev'en in the i6th century the idea of universal service was put 
forward by such statesmen as Machiavelli and Maurice of 
Nassau, practically it could not be put into force because m 
the time the male population could eeonomicallv give to their 
training, satisfactory results could not be obtained 

As Motley has pointed out m his Rise oj the Dutch Republic, 
m the time of Alva 5000 disciplined Spaniards were a match 
for 20,000 and more burghers, though the latter were fighting 
with the courage of desperation, and were of necessity more or 
less mured to the horrors of warfare But with every improve- 
ment in the n iture of hand firearms this ratio of superiority of 
the trained soldiers tended to disappear, whilst as campaigns 
became fewer and shorter the difficulty of obtaining war-trained 
soldiers, accustomed to fighting as the Spaniards had been, 
always increased 

Moreover after the peace of Westphalia — the close of the great 
eia of religious wars — wars were made for dynastic reasons and 
primarily for the acquisition of territory , and since the territory 
was of no use without inhabitants to pay revenue, the principle 


of moderation was introduced into the conduct of hostilities, 
altogether foreign to their nature ’ (Clausewitz) Men were no 
longer allowed to live at free quarters or to pillage towns On 
the contrary, even m an enemy's country, they had to submit 
to the severest restraints, and thus soldiering, being no longer 
remunerative, ceased to attract the more daring spirits 

Thus in the decade preceding the French Revolution soldiering 
had reached the very nadir of degradation all over Europe, and, 
though the Prussians, for instance, still retained a great lelative 
superiority when fighting in closed bodies under the eyes of their 
leaders, the spirit which had led them to victory when fighting 
m and for their own country had entirely disappeared from 
their ranks when they had to face the French in their great 
struggle for existence 

Amongst the earliest problems of the Trench Revolution was 
the question of army reform, and compulsory service was at 
once proposed, and though for the time the opposition of most 
of the principal soldiers prevailed, ultimately a proposal was 
accepted by which voluntary enlistment was retained for the 
line, all unmarried citizens between eighteen and forty years of 
age constituted the militia, and the rest of the men the national 
guards for home defence 

The latter proved so popular that over 2,571,000 names were 
obtained At once the militia was given up, and reliance was 
placed upon the national guard, which was called upon to furnish 
169 battalions of volunteers Ihe result was disappointing 
Only 60 incomplete battalions were furnished, and these (except 
for the few hundreds of enthusiasts amongst them from whom 
tame many of the marshals, generals and colonels of the tmpire) 
were recruited from the least trustworthy sections of the tom- 
munity These were the celebrated Volontaires and proved a 
positive scourge wherever they were quartered It was clear 
that they could not meet the invaders, and the assembly decreed 
on the nth of July 1792 ‘ La patrie en danger, ’ and ordered 
every able-bodied man to consider himself liable for active 
service, but left it to the communes and districts to select 
representatives to proceed to the front 1 hese men were called 
Federes, and seem to have been principally those whom the 
communes desired to get rid of 

But, though the idea of compulsion was present, the means 
of enforcing the law at the time were so imperfect that the 
result of this cffoit was onl\ 60,000 men, of whom not more 
than half ever reached the held armies Turther, the law had 
announced that the Iiabilitv extended onlv for the duration of 
the particular campaign, w^hich m accordance with the prevalent 
idea of war was considered to terminate when vviiitci quarters 
were taken up In December, therefore, most of the men raised 
during the year took their discharge, and with the new vear the 
work had to begin all over agiin lo fill the gaps caused by 
this sudden defection, and m view of the addition of Great 
Britain to the list of their enemies, the Convention decreed on 
the 20th of Tebruaiv 1703 a fresh compulsory levy of 500,000 
men Quotas were assigned to each department and commune 
and three days’ gr ice was allowed to each to find their contingents 
by volunteering, failing this recourse was had to compulsion, 
all unmarried national guards between the ages of eighteen arirl 
forty being held liable 1 hereupon thousands fled from their 
homes, and Vendee (qv) rose in open revolt 

Then on the i8th of March came the disaster of Neerwmdcn, 
and again the danger of mv asion loomed near In this emergency 
the Committee of Bublic Safe tv replaced the existing recruiting 
agents by special commissioners with unlimited power, and these 
ruthlessly hunted down those who attempted to evade their 
liability Still the result was inadequate to meet the danger 
arising from the fall of Valenciennes and Conde The Jacolnns 
appeared before the Convention on the 12th of August and 
demanded the Levie en masse, and, using the popular outcry 
as a fulcrum, Carnot at length succeeded in introducing a work- 
able scheme of compulsion, which limited the liability to service 
to all able-bodied men between eighteen and twenty-five, but 
within these limits allowed no exemptions This became law 
on the 23rd of August, and it at once began to operate satis- 



CONSCRIPTION 


factonly, because it was limited to a class who were neither 
sufficiently numerous, nor sufficiently important politically, to 
resist coercion Mtanwhile other factors had intervened to 
render military service more popular Famine was spreading, 
political persecution was at its highest, and the ranks of the 
army became almost the only refuge where men could escape 
the terrors of secret denunciation Moreover, experience m the 
Netherlands and the Palatinate hael shown that men could live 
very comfortably at their enemy s expense All these causes 
combined made an immense increase in the yield of the new law, 
and, according to the careful estimate of the due d’AumMe (1867), 
by the ist of January 1794 there were no less than 770,000 men 
under arms and available for active service The tide of success 
in the north of France now definitely turned against the Allies, 
for they were powerless against the mobility and numbers 
produced by hunger and politic d terrorism Bonaparte’s 
successes of 1796 were the highest (\pression of the “new 
hrcnch ” method thus developed 

But with the respite which his victories in Italy immediately 
secured, u reaction against the seventy of the conscription soon 
made itself felt, and the obvious need for internal development 
gave the discontented a lever for extorting concessions from 
the government 

lo the political economists of the period t seemed a de- 
liberate waste of productive energy to take the young merchant 
or flerk from his work and force a musket into his hands, whilst 
other men already trained were willing to renew their contract 
to defend the state lo regulate this question and also to define 
more clearly the ohligitions of the citizen, Jourdan introduced 
before the hive Hundred a report calling for a reorganization 
of the arm) Ihis ultimatelv, in the autumn of 1798, be<ame 
the law of the counti) and remained practicallv unaltered as 
the basis of the French militar) organization down to 1870 
Jhc law definitely Ixid down the liability of eveiv able-bodied 
French citizen to serve from his twentieth to his twentv -fifth 
\ear, leaving it to circumstances to determine how many classes 
or what proportion of each should be called up for service 
hmally, after much discussion the right of exemption hv pav- 
ment of a substitute was conceded, and therein lay tlie germ of 
the disaster of 1870 

Meanwhile, with the assumption of the imperial title by 
Napoleon, the era of conquest recommenced, and is each frtsh 
slue of territory was absorbed the hrench law of conscrip- 
tion was immediately enforced Ihis still further swelled the 
numeiical prefionderanc c against which the other nations had 
lo contend, and each m turn w is eompclled lo follow the French 
example Prussia however, alone pursued the idea to its 
logical conclusion, and in the law of 1808 definitely afiirmed the 
principle of universal service without distinction of class or 
right of exemption bv purehise 

Under the restrictions as to numbers imposed on Prussia bv 
Napoleon after iilsit, and also is i consequence of exceeding 
poverty, this law found only partial fulhlment, and voluntarv 
organization had to be called into existence lo meet the demand 
for numliers during the Wars of Liberation , but when after 
1815 peace was at length assured, the system came into full 
operation, and it is to this that Prussia owed her phenomenal 
recovery from the depths of exhaustion into w Inch the catastrophe 
of Jena had plunged her 

Army expenditure became the flv -wheel which steadied 
her disorganized finance Ihe troops had to be fed, clothed 
equippc d and housed , and the sevc ral occupations and trades 
involved m those processes gave profitable employment IxUh lo 
intellect, which was required to invent, devise and control, 
ind to capital which would have shirked the risks attending any 
liut government contracts ind remained in private hoards 
to the detriment of the repiodiu tiv e power of the nation 

The compulsor)' intercourse of all ranks compelled the classes 
to educate the masses — using the term “ education ” in its 
broadest sense Free book-edue ition itself had been forced on 
the nation as a military necessity of the moment, for without a 
c ertam degree of intellectual development in the recruits it was 
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impossible to make soldiers of them within the short time 
available But the practical value and application of the book 
teaching had, m sheer self-defence, to be imparted bv the better- 
class recruits lo their sonal mfericjrs, and, m the unconscious 
exercise of these functions as teachers of one another, all 
femnd themselves strengthened in character and universal 
sympathies 

The intelligence of the men reacted on the officers, who could 
no longer exercise authority bv mere word cif commaml, lint were 
compelled, if thc\ wished to survive to teach bv intelligent 
methods, and they were compelled to struggle fcjr siirvnal 
because outside of the armv absolute rum and destitution 
awaited them 

1 he duration of sc r\ icl lieing limited to three years it followed 
that each year brought with it an inHux of rccniits to eieh 
bittahon bevond the power of a few spcoalists to cope with 
Hence the work had to be delegated to the captains and sub- 
alterns, who thus w'crc compelled to become the teachers as 
well as the leidcrs of their men The results from a nuhtarv 
point of view were incalculable 

Perhaps the greatest benefit Prussia denied from her s\ stem 
during the first two generations— / c from 1810 to i8fio — of its 
eontmuanee was the in'^cnsible fusion which took place between 
the aristocracy and the people as a consequence of their enforced 
(o-operalion in a common task breed from the fear of French 
oppression, the court and the older men of the nobility would 
hue swung hac k U) the full exercise of their old feudal privileges 
for as thev still retained the bulk of the cxcc utne power, all the 
legal reforms ind restrictions initiated bv von Stem would have 
proved but paper safeguards, but the armv compelled the 
opposing classes to understand ancl apprcciite one another 
better, and the vounger generation, livine always with the 
threat of invasion impending over them, learnt b\ emulation 
from their seniors, who had led their men m bittle, the true 
secret of command, the art of awakening the hmher instinct of 
the men entrusted to them If it seems to British readers tint 
their progress was slow and that much remains to be acrom- 
nhshed, their starting-point at the outbreak of the brench 
Revolution must be recalled ind contrasted with that of 
the British irmv indeed, we must go back to the lime of 
Henry VII to find a fair parallel 

It must be remembered too that we are speaking of Prussia 
only In the other states of Germany which retained conscrip- 
tion with p.aid substitutes progress was far slower Ihe whole 
of Bavarii, Murttemberg, and the districts ilong the Rhine 
had been saturated with brench socialistic theories, and here the 
tisk of regeneration fell into other hands and freedom of a 
relitive kind had to he extorted 1)\ rcvolutionan means io 
these reformers — ni inv of them both devoted and enlightened 
thinke^rs — the armies of their own little states nccesv,anl\ 
ippeared as merelv authorized oppressors of the people and 
thcvmav well he pirdoned for f uling to appreciate* the essential 
differences involved m the two systems 

As the veirs went bv the Prussian militarv machine was 
turning out vcir h\ veir an ever-inc reasmg number of men 
who by reason of the phv sical and moral training thev had 
undergone were head and shouldcis ibovc the ehss whence thev 
had sprung These men soon visserted their supc nontv m the 
labour market and drove their weaker comrides to the wall 
The men thus displiced being obviously less fitted to miintun 
wives and families, found ihcmsclvcs supplinttd bv their 
stronger rivals m the affections of the women incl jealousv Ixing 
thus evoked, thev becime as it were a nidus for rev olulionarv 
bieilli Ihis partlv exphins the tempoian recrudescence of 
revolutionary tendencies during the ’forties and ’fifties But 
the growing wealth-producing power of the nation due to the 
higher average phvsiquc ind power of concentr ition fthc 
consequence of the military training) began to ittrict the 
attention of capitalists and an era of railway constiuction set in 
distributing wealth and emplovmcnt about the country This 
for a time rcflieved the congestion of the lalwur market, and long 
before the victories of 1860 and 1870 had definite K removed the 
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last fears of invasion, industries were beginning to spring up 
around the great trading centres of Germany 

With the treaty of Irankfurt the last fears of the investors 
vanished, and capital, hitherto dammed back by the uncertainty 
of land tenure, particularly m the Rhine districts, literally poured 
into the country, inducing an era of expansion and prospenU 
for which one can hridly find a parallel, e\en in America 
That such a period of evolution should have Ixcn attended 
by fluctuations lies in the nature of things Men accustomed 
to deal only m hundreds find it difficult to adapt themselves 
to the business methods requisite to deal scciiiely with millions, 
and there have been many severe crises due to over-production 
and speculation, which displaced large masses of workmen and 
brought misery to thousands of homes 

The remaikablc increase of population, the direct consequence 
of the broader understanding of elementary h>gienic principles 
instilled into the men during tlicir service with the colours, 
brought a fresh complication into the problem 'I he strength 
of the army being definitely fixed by financial considerations, 
the proportion of men taken for service to the total number 
annually becoming liable fell off, during the ’eighties, to a verv 
marked degree, ind the men who escaped service, being as a 
(onscquencc of tluir want of training less fitted for employment 
in the organised industries which were m process of evolution, 
swelled the ranks of the unemployed and thus afforded iresh 
materul for the socialist propag indists to work upon If the 
proportion of men escaping service rose materidlv above one- 
half of the total yearly contingent of men becoming available 
for service, the danger lay verv near that the socialist vote might 
soon exceed all other interests put together, thus threatening 
the stability of all existing institutions lo meet this danger it 
w is determined in i8y^ to increase the annual contingent whilst 
diminishing the duration of c olour ser\ ice, so that approximately 
two-thirds of the nun available should pass through the ranks, 
it being held that the habit of obechenc e to constituted authority 
icqinred m the army, together with the silent influence which 
could be exeicised on the tx-soldiers and reservists b\ the 
sympathy and example ol their former commanders of all ranks 
formed the best [lossibk guarantee against the undue spread of 
socialistic doctrine It was nevei anticipated that all men who 
had solved their two \ ears would become partisans of constituted 
authority, but onlv that, whilst all would learn the hopelessness 
of armed resistance against the force which held control of the 
solid-drawn cartridges and artillery material, the bulk at least 
would recogni/e the substantial advantages that accrued to 
them peisonally from their previous connexion with the services, 
inci would form a solid bulwark against the spread of subversive 
doctrines 

lo realize the whole situation, the attitude of the leading 
thinkers amongst the statesmen and soldiers of (leimany must 
be borne m mind Socialism is to them a necessary lev^cr to 
c^xtort from cipital faiier conditions for labour, capital must 
he faiily dealt with if the labourers reasonable demands are to 
bc^ satisfied, and the army is the compensating le' er which secures 
the necessary adjustments Capital is attracted by the security 
of tenure insurecl by a strong armv, and the working classes are 
encouraged to put forward reasonable demands by the habits 
of self-respect and the sense of individuality they ae quire in the 
army, whilst the possible danger of any aliuse of the offensive 
power the aimy embodies is curbed by the fact, well known and 
ledized by all continental soldiers, that though one may order 
men on to the battlefield, one cannot guarantee that they will 
light when they get there unless the cause thev are called on to 
defend appeals to the hereditary instincts of self-preservation 
m the race itsdf It is unfortunite that sufficient attention has 
not yet been paid to the statistical side of this question, vnd 
concrete figures are not lortheoming to demonstrate the rr iteiul 
benefit which have flov ed from ( ompulsorv service 

Briefly , however, it may be* pointed out tliat under modem 
conditions of industry the greatest national wealth -producing 
power resides, not as formerly m the technical sklfil of the in- 
dividual, which machinery is gradually superseding, but m the 


power of continuous collective effort of organized bodies, and that 
physical health and the power of mental concentration are 
the principal qualities required by the units of such bodies 
Now these are the two essential factors whie h modern methods 
of military training aim at developing, and these methods m 
turn evolved naturally from the conditions of seivice which 
tompulsion introdueed The men who have undergone this 
training leave the ranks with bodies steeled to resist disease, 
and minds capable of prolonged concentrated effort Hence they 
not only remain eapable of work for a considerably longer period 
of time but they also do better work throughout the whole time 
It has been cstim iteel that on the average the trained tjcrman 
soldier’s expectation ot life is about five years better than the 
normal of his own class Hence altogether about one million men 
ate still ahvt and doing good work who without such training 
would be dexd and buried , similarly there are in all some seven 
millions more, all doing better work day for day than they 
otherwise would h ive done 

On the whole the armies of the German stites xbsorbed m 
taxation some 1500 million sterling from Waterloo (1815) up to 
1906 , hence if we assume the increment of wealth-producing 
power due to training i,s only two shillings a week per man, the 
net return on the e ipitil m\ ested must be regaided as enormous, 
ind that some such economic process has been m action is 
si'fiiciently indie itcd by the almost incredible growth in national 
credit during the same period 

At the close of the Napoleonic wars, (jerman (iiu lading 
Prussian) credit was actually ml, and there was hardly a town or 
hamlet throughout the area swept over by the breneh armies 
that wvs not pacing heavy interest on loans raised to satisfy 
the rapacity of its con(|uerois M iny of these loans still remained 
unliquidaleel at the close of the 1870 campaign \et since then 
the credit, both of the individual states anel of the empire as 
a whole, has risen to a point iiv tiling that of Great Britain, in 
spite of the fact that In geographiuil position and m materi d 
resources the tounlry* is by no means favourably situated 

These advantages have followe d on the introduction of 
compulsory service in Germany --not because there is any in 
herent virtue m the principle of compulsion in itself, but because 
It happened that, at the moment eomjnilsion betaine necesstirv, 
the >dea was exactlv adapted to its environment, and the dnving 
forces necessary to ensure its permanency remained m full 
activity Primarily there existed an aristocracy numeneallv 
sufficient to fill the offices of mstruc torship to the masses, and 
poverty compelled this aristocracy to accept the new responsi- 
bilitv In the second place there was the knowledge of what 
war really intans, suffiticntly vivid and fresh in the minds of the 
masses to induce them to submit to the neeessaiy restraints of 
miliUry discipline When these causes were no lunger in full 
aitivity, there remuned, as sufficient incentive to those still m 
the active phase of their training, the knowledge that the n.ition 
at large, and more pirticularly the women, fully*^ appreciated the 
sacrifices that all ranks were conifiellcd to make 

In othei nations these dnving fore es have been absent Thus 
m Russia the anstocracy was both nurnc ritally and mtellec tuxlly 
made quate to the tasks compulsion entailed upon it But gc ncr- 
ally it con be seen that the success or failure of the system has been 
m exact proportion to the degree in which these driving forces have 
been available The failure of compulsion if applied m the British 
Isles would be due to the fact that the principal factor of its 
suet ess— the knowledge of what wa** must mtan and the risk 
of immcdiite invasum— cannot be brought home to the people 
as long as the British navy retains its predommanee If the nav y 
IS adequate to prevent invasion, then compulsion is unnecessary , 
if It IS inadequate, then the only way to make good its inade- 
quacy IS to bring home to the electors by a course of partial 
training the consequences which must ensue if they contmue to 
neglect it (I N M ) 

CONSECRATION (Lat const cralto, from con and sactare, 
“ to make sacred ”), the separating or setting apart of certain 
persons, animals, thmgs, places and seasons as sacred, so as to 
hallow and sanctify them m themstlvcs or adapt them to a 
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r^lijj'ious role and purpose Thus we consecrate a king, a priest, 
a deacon , a temple or a church and any part of church furniture , 
we ah)0 consecrate water for use m lustrations, bread and wine 
in the sacrament , a season or day is consecrated, as a feast or 
fast We consecrate ourselves cither m a ritual art, as of 
baptism or ordination, vows or monkish initiation , or, without 
an> implication of particular ceremonies, a man is said to 
consecrate himself to good works or learning 

The above are good senses of the word, but it is also used in 
the sense of devoting things and persons to destruction , and 
in this sense it is tantamount to cursing Holiness is dangerous 
and rnay even involve degradation, as in the case of the Burmese 
fara-gynnn or servitor of the pagod i who i-> bv hi icdit) for ever 
a slave and outcast, unclean of the unclean, with whom none 
may eat or interni irrv, vet evei tending and keeping clean the 
shrine Partieulai sites, rivers, springs, hills, meadows, eaves, 
iO( ks, trees or groves, are holy and from time immemorial have 
been so, as the natural homes or h cunts of gods or spirits Here 
(lod has ippcared to min, and will again Such sites in the 
Old Testiment were Hebron with its tree, Smai with its burning 
hush, Bethel, ‘sheehem, Bcersheba, Mount (Tcn/im As a rule 
then initial eonsecrntioii goes bac k be\ ond memor> ind tradition, 
we can rarely sci/e it in the making, as in the case of i Romm 
or spot striuk liy lightning, whuh was willed round 
like a well (putew!) against profanatiori, being themeforth a 
shrine of Semo Sineus, the god of light i.ing In ancient soc'ctv 
certain animals, plants, kins, families, were also holv and Ixiund 
up with the god hv blood-tics or otherwise A pnestlv km owne d 
perhaps the spot haunted hv the god, and so became holy 
Plants ind animals weie often hallowed as totems (<7 v ) Among 
the Australian natives wc eatch the consecrating age ney at work 
Their babies are incarnations of spirits whie h quitted a bush or 
reiek passeel by the mothers at the moment of conception hach 
spirit as It quits its >tanja or nituril haunt to enter the mother, 
drops a rhunitga i slab of stone eir wood m irked with the child’s 
totem and containing its spirit attributes Ihesc aie collected 
and treasured up for ever 

We also catch the god himself at the work of lonsccrafion in 
tales of voices heard from heaven or of birds alighting on favoured 
heads In the PahHud the voice from heavtn, called JSaih hoi, 
attested Rabbi Hillel, is he walked in fericho, to be worthv of 
the holv spirit’s dese,tnt and in-dwelling At his biptism a 
dme descenrled upon }esus and quitted Polvcarp’s body at 
the moment of his death In Philo thi wild pigion svmbolizes 
the hol> spirit \ (lu\c also descended out of a pillar of light 
on the occasion of the baptism in Joidan of the saintlv Basil, 
bishop of ( aesarea , and an eagle lit down upon King larquin 
Most birds for the primitive man are souls, and the Polynesians 
hold th it birds eonvei from and into their idols the spirits whi< h 
live therein A natural consecration also hallows objects fallen 
from heaven, like the holv shield of the Sabii or the hol\ thous 
or pictures “ not made with hands ’ whuh abound in Russii 

In such cases the holiness or taboo {q v ) is traditional, or an\ - 
how not imparted at a given moment be human intervention 
Ihc god has not been constrained eir invited to enter m I he 
Fc tish religions afforej examples of such constraint or invitation 
Spirits capable of lieing confined in matter and made useful aie 
in various ways sung or coaxed into the tenements prepared for 
them Thus a West African native who wants a suhman takes 
n rudelv-cut wooden image or a stone, a root of a jilant, or some 
red earth placed in a pan and then lie calls on a spirit of Sasa- 
bonsum (“ a genus of deities, everv member of whuh possesses 
identical characteristics ”) to enter the object prepared, promis- 
ing It offerings and worship If a sfuril consents to take up its 
residence in the object a low hissmg sound is heard, and the 
suhman is complete It receives a small portion of the daily 
fond of its owner, and is treated with rivoicncc, and maiiiK used 
to bring evil on some one else ‘ This is a typicil case of a human 
consecration Invoc ation of a name, with sac rifict and anointing, 
consecrated the Semitic massehas or rtoshs , — erect pillars of stone 

' From A B FIIis, The T^ht <!p(aktoq Peoples of the Gold Coac* 
(1887), cited in A C H iddon s relicl’tsvi and ^ta^:u 
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in which the god really lived, and which were no mere images or 
symlxils of him Two such still remain hard bv the ruins of the 
royal sanctuary of Edom, overlooking Petri, and are obelisks in 
form, 18 ft high They were usually set up under a holv tree to 
commemorate a divine epiphany and were mcjsih unwrought 
(I xod XX 25), lest the hand of human craftsman should intro- 
duce another nunten or divine power than what the \otarits 
wished to tenant them The consecration c onsisted of a sme anng 
with fat of victims or with oil of vegetable offering ((icn xxviii 
18), and the life or soul inherent in these passed into the stone 
Such stones were familiar objects in the streets of in old (rreek 
city, when Iheophrastus {Charachrs, ch 16) saw the ‘ si per- 
stitious ” man, as he passed by, take out his phial of oil, pour it 
over them, and kneel clown before tliem to say his prner'. In 
a street of Benarts similar devotions meet the tve, as daint> 
maidens pour out phials of holy water over erect stones of the 
same obscene jialtcrn that was common also m (nc ec e and ItaK 
I he Semitic word for a ston“ tenanted h\ tin numtn was Beih-el 
house of god, in fireck fiaiTuXo'i It was often small and pon- 
abk, and known as i stone ensouled Such store pillars were 
usually two m number, as m Solomon b temple f I Kin^svii t? 21 ) 
or in Melk irth s shrine at 1 > rc , dese ribed by Herodotus (n 44 ) 
Sometimes twelve sto rd togethei t g in Jos i\ 20 and 1 xod 
xxiv 4 which pissiges mav ha\c suggested that Armeniin 
rite of founding a chu.eh, in which we witness the tr insition 
from a Stonehenge to a church building Tht bishop and clergv 
choose a suitable spot and erect twelve large stones unwrought 
and unpolished aroind thccc ntral rock of the altar ind on these 
the walls of the church are laid In Armenia and the ( lucusus 
the cult of such sac red tries and pillars passed without bn ik luio 
that of the cross, which was hallowed as follows Bv jiopuhr 
prtfirince made of the wocxl of v sured tree it was brought into 
church, and washed first with water and then with wint, or 
anciently perhaps with blood of a \Ktim The jitoplc pris 
‘ for the sc nding of the gr ice of the ILjK bpirit into this image 
of the hob cross , the priest that (iOtl will “send tht grace 
of His aM-powerful and uplifted arm ’ into the holv oil, with 
which he then makes the sign of the cross first on the e\c anti 
afterwards on tht four wings of the cross saving ‘ Mav this 
cross lie blessed, anointed and hallowed in the name ol lather 
and Son and Holv Spirit ” He then 1 ivs his right hand on it and 
ordains It, w'lth the pr iter “ l4iy 0 1 ord, Thv hob hand upon 
this emblem of the cross and bless it ’ 1 he people kiss the cross 
and Uiw down to it and ever after ( hrist s spirit is tnshnntd 
in It , It Hires dise ise dm cs off demons and w irds off w ind and 
hail Animal victims are satrificed bcfoie it, as in old da\s 
beloie the sacred pole or pilUr and it is worshipped and adored 
He that dies m defence of it is a hob mirtvr Thus Christ 
ousted in the stocks and stones the old c\ il spirits that teninted 
them, and took their pi ice Among the (ireeks cruciform shape 
sufficed of list If to hallow wood 01 stone 

In Hinduism the* various implements of sacritice are similarlv 
personihed uid worshipped cspecialb the sacrificial post to 
which the victim is bound, ind which, under the name of vanaspah 
and stuiru, is deified and in\ oked It is a surv i\ al of tree-worship 
and tomparihk to the Semitic a\hcra Hit Rigveda b) 
dcstribes it as a tret well lopptd with axe inointed and adorned 
b> the priest Such a po t set up In th< priests is a god is thnet 
anointed with ghee (or hob butter), and being set up besidt 
the fire is invoked to let the offering go up to the gods - 

It is not always easv to mark off eonsecritiou from inspiration 
Ihus m New Zealand ‘ a priest bv ripe iting charms cm tausi 
the spirit to enter into the idol it ib the same atua or spirit 
whuh will at turns enter not the unagt but the priest himself 
throw him into convulsions and deliver oricks through him *’ 
It IS however, best to itsiiict the term consecration to casts 
where the spirit falls on a person not automiticalb or unt\ 
pecledlv but by invit ition, in response to piav cr through lav ing- 
on of hinds and greising after vi loinial t isi continence ritual 

\ idle ^Ivtholo V, liv \ ^ Maedonnill, in Gnnuhis Ot 

ti'dn aiischt It Phil do e (Sti issiiurc', 1807) 
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washing, and so forth Thus m i bam x , Samuel ordaining Saul 
‘ took the vial of oil and poured it upon his head and kissed him,” 
and soon afterwards “ God gave Saul another heart”, so that 
when he met the band of prophets the contagion flew from them 
to him, “ and the spirit of God came mightil> upon him, and he 
prophesied among them ” 

The recognized modes of communicating the afflatus, power 
or numen to a person or thing to be consecrated arc many, and 
only a few can be enumerated (i) Blowing The risen Jesus 
( John XX 22) breathed on his disciples and said, “ Receive ye the 
Holy Ghost ” The Roman priest, in tonsecrating the water of 
the font for baptism, blows over it and signs it twice with the 
cross He also begins the rite of baptism by blowing in the 
catechumen’s face In the rite of laying hands on an elect the 
bishop of the Armenian Paulicians blows three times in the face 
of the newly ordained The impure spirit is blown out and the 
pure blown m (2) Laying-on of hands The particular persons 
whose virtue is to be transmitted lay their hands on the head 
or shoulders of the consecrand, three bishops in episcopal 
consecration (3) Branding or signing the person, especially on 
the forehead, with the sacred emblem So a Hindu paints his 
caste emblem on his forehead, and a fugitive slave in ancient 
Fgypt, once marked with sacred stigmata in a temple, could not 
be reclaimed b\ the master He belonged to the god Roman 
recruits when they took the sacraitientum, or oath of fealty, were 
tattooed with the “ sign ” or “ seal ” So in ( hristian initiations 
the sign of the cross is made, on the brow, and in Revelation the 
redeemed are so marked Mexican peasants regularly paint or 
tattoo a cross on their foreheads, and the old Armenian ec|uivalent 
for destiny or fate is ^akatagtr or forchead-writing An inanimate 
object IS similarly consecrated Ihe “soldiers’ of Mithras, 
says lertulhan, were signed or sealed on their foreheads (4) 
Use of a name Ihe invocation of a powerful name over a thing 
or person brings him or it within its sphere of influence, and 
actualh communicates thereto the demoniac or supernatural 
power wielded by the owner of the name 

Amulets, seals, talismans, relics, ear or nose rings stamped 
with divine emblems or otherwise hallowed, communicate their 
holiness to the wearers and protect from the Adv ersary Personal 
ornaments and decorations of dwellings, furniture, vehicles and 
pottery had once a consccrrting, or — what often comes to the 
same thing — a prophylactic value and significance Mutilations, 
such as circumcision, violation of chastity in the case of maidens 
hallowed to certain gods, ritual cutting of hair and nails, and 
their deposition in a sanctuary, rather belong to the category 
of sacrifice, as also the bui lal of a living victim under the founda- 
tions of a new building or bridge (see Sacrifice) ( ursing is, 
equally with ( onsecration, a ioboo imposed on a thing or person 
It mav be noted in consecration how nicely the talioo or con- 
tagion, whether of holiness or unholincss, can be locdized An 
Arabs curse is esc ipcd bv Idling flat on the face, for it then 
shoots over the herd , and recently the following case was 
referred from French C mada before the judicial committee of 
the privy council A man buried his wife in a plot he h id Ixiught 
m a Catholic cemetery Presently he died also, but without the 
sacraments, for he had changed his religion His executors 
Ignored the protests of the Catholic clergy and buried him in the 
same grave Ultim itclv the bishop of Quebec, unable to get a 
mandamus from the h nglish privy council to dig him up,solemnly 
dcc-onsccrated the eround down to the estimated depth of the lid 
of the wife s coffin I he use of specially consecrating cemeteries 
among C hristi ms is first mentioned by Gregory of Tours (f 570), 
but under the Roman law thev had, like those of the Pagans, 
been held inviolable by p^an emperors like Gordian and Julian 
and defined as ‘ics religioni dcslinatae qum immo (lam) 
religionis effectac ’ (Cod Jnsttn lib ix tit 19) 

Lastly, a classical mode of consecrating persons, or winning 
or reinforcing their holiness or kinship with the god, is the 
sacrific lal meal at which sacred animals or the god himself are 
eaten (See Sacrament and Sacrifice ) Consecration is so 
frequently the counterpart of Purification that the article 
thereon should be lead in connexion with this For the con- 
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secration of bishops, see Bishop , for that of churches, see 
Dedication 

Authorities — E B Tylor, Primtltve Culture (London, igoi), 
Robertson bmith, Jteligwn nf the Semttes (London, 1901) Mary H 
Kingslej, Weft African ’Studies (London, 1901), and Notes on the 
1 oik lore of the Fjort (Ixindon, 1898) W Wardc Towle r, The Ilotnau 
hestivals (london, 1905) I R TarneU, Ihe Evolution of Reltgton 
(London, 1905), J G I rarer, Ihe Golden Bough (London, 1900) 
A C Kaddon, 1 eltehtsm and Magic, containing a good bihliogiapliy 
London, 1906) For Christian ritts of consecration, see J Goirs 

uchologtoH (iC>47) H A Wilson, The Gtlasian Sairnnitiitan 
(Oxford, 1894) F C Con>bearcs Rituale Armenorum (Oxfoul, 
1905) , L Duclusnc, Ortgines du culte chrHicn (1889) , M Magjs 
tretti, Monumenta veteris Ltlutgiae Ambrosiattae, Pontifitnle (Milan, 
1897) (F C C ) 

CONSEIL DE FAMILLE (“ family council ”), in Prance, an 
institution for the protection of the interests of minors By the 
( ode Civil (art 407 -410) it is composed of seven members Ihe 
local justice of the peace (;«gc de patx) is the presiding officer 
The other six members must be relations of the minor, chosen 
from the mother’s and father’s side of the family respectively 
(three on each side) The Code gives in minute iletail rules for 
choosing these relations Meetings of the family council are 
held in priv'atc, five of the members ( onstituting a quorum The 
council has power to appoint a guardian to the minor , to 
authorize marriage or oppose it , to audit the accounts and 
decide questions concerning the minor’s estate Ihe French 
family council is founded on the Roman law of tutelage, and has 
a long and useful history 

CONSERVATIVE PARTY, in Cireat Britain, the name of the 
successors of the Tones (see Whig and Forv) as one of the 
great political parties, representing the opposition to the Liberal 
party {q v ), championing stability rather than innovation, 01 
the advantages of preserving inherited conditions so far as 
possible rather than adopting changes which are founded on 
theoretical ideals J W C roker suggested the term {Quorterlv 
Rev , fan 1830) as more appropriate than “ Toiy, ’ but for 
some time it was only used sporadically, and many of the old 
Tory regime disliked it The term “ Tniy ” has in fact never 
quite fallen out of use, and has been commonly retained by man\ 
modern Conservatives who wish to emphasize that theirs is a 
constructive and positive policy of constitutional as opi>osed to 
radical reform, and not merely one of letting things remain 
simply “ as they are ” Similarly attempts were made m the 
’eighties to substitute “ ( onstitutionalist,” but without its 
becoming current com , and Lord Randolph Churchill called 
himself a “ lory democrat ” 

Sir Roljert Peel, m a speech in the House of Commons, protested 
against the “un-English name of ( onservativ^e ’ \et Peel 
himself shattered the old Tory and Protectionist jiartv m 1846, 
and soon after called himself a Conserv^ativc, and the Pc elites 
were commonly spoken of as “ I ilieral Conservatives \n(J 
when “Libcial ” came into regular use for one party, “( ou- 
st rvative became the recognized term foi its opposite, 1 oryism 
being pojmlarly regarded as the reactionary creed of the sup- 
porters of “ vested interests ” and opponents of reform of anv 
kind The character of any British Conservative party, in the 
widest sense of the term, has naturally changed, and was Ixiund 
continually to change with the progress of events The suecessiv e 
Reform Acts, which put political power into the hands of new 
classes of the electorate made it necessary to make a new sort 
of appeal to them, in order to support the causes of the c huich 
establishment, the House of I orcls, and the main features of the 
constitution The history of this movement cannot be sum- 
marized here, but the salient details may be found in the 
biographical articles on such leading Conservative statesmen 
as lord Beaconsfield, Lord Salisbury and Mr A J Balfour 
{qq v) In organization the party followed much on the lines 
of the Liberal party After 1832 associations known as 
“ Constitutional ” or “ Conservative ” multiplied throughout the 
country , and a “ National Union of Conservative and Con- 
stitutional Associations ” formed a confederation m 1867, in 
alliance with the work of the Central Conservative Office under 
the party whips It was, however, unlike the similar Liberal 
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“ National Liberal Federation,” under the control of influential 
people who were loval to the Central Office In this respect the 
Conservative part), as an internally loyal party, had some 
advantage in organization , and such independent outbreaks 
as that of the “ hourth Party ” (m the parliament of 1880;, while 
stimulating to the Central Office, may be said to have applied 
a us( ful massage rather than to have led to any breaking of bones , 
while the Primrose League and similar new bodies acted as 
co-operating agencies Mr Gladstones proposal of Home Rule 
for Ireland in t886 resulted in a great accession of strength to 
the part) , owing to the splitting off of the Liberal Unionists 
from the Liberal party From this time the term “ Unionists ’ 
began to come into use, to signify boih the Conservative and the 
Lilicral Unionist parties , the distinction between the two wings 
gradually grew smaller and b\ degrees the name of “ Con- 
servative party,” though oflinally maintained, became more 
and more vague, as politics centred round Ireland, Imperialism 
or Tariff Reform 

St e also M i Jstrogorslo Democraev and the Oy^antzation of Politnal 
Parties {\^\\)^ trails , Kjoi) , 1 E Kcbbel, //is/ory 0 / Towicm (iSfeCj) 

CONSERVATOIRE (the Fr equivalent of Ital C onservatorw, 
tier Conservatortum , from Med Lat conservatorium, a place 
where anything is preserved Lat conservnre, to preserve), a 
public institution for instruction in music and declamation 
J he name ( onservatoire is generally used not only of the hrcnch 
institutions to which it properly applies but also of the Italian 
f onservatorio and the German Conscryatorium and even 
sometimes of English schools of music In the United States, 
hovveyer, the anglicized form ‘ (onservatory ” is used, a form 
fir more satisfactory from the point of yiew of linguistic purity, 
but difficult to establish in England owing to its common applica- 
titjii to a particular kind of green-house (sec Horticuiture) 
Ihe Italian i onscrvatorios were the cirliest, and originated in 
hospitals for the rearing of foundlings and orphans (whence 
the name) in which a musical education was giyen When fullv 
(quipped, each conservatono had two maestri or principals, 
one for composition and one for singing, besides professors for 
the yarious instruments 1 hough St \mbrose and Pope Leo I , 
in the 4th and sdt centuries respec tiyel) , are sometimes named 
in coniiCMon with the subject the historic continuity of the 
conservatoire in its modern sense cannot lie traced farther back 
than the i6th centur) The first to which a definite date can 
be assigned is the ( onscrvatorio di Sinta Mina di Loretto at 
Vajiles founded by (iiovanni di I ipjiia m i^t7 Three other 
similar schools were afterwards established in the city, of which 
the Conservatono di Sant Onofrio deserves special mention on 
account of the fame of its teachers such as Vlcssindro Varlatti, 
i CO, Durante and Porpora There were thus for a ccmsiderable 
time four flourishing eonservatonos in Naples Iwo of them 
however, ce isecl to exist in the course of the 18th century, and 
on the 1 rench occupition of the c itv the other two were united i 
by Muiat in a new institution under the title Real Collegio di 
Musica, which admitted pupils of both sexes, the earlier con- 
servatonos having been exclusively for boys In ^ enite, on the 
other hand, there were from an early date four eonservatonos 
conducted on a similar plan to those in Naples but exclusivel) 
for girls 1 best died out with the decay of the V enctian republic, 
and the centre of musical instruction for northern Italy was 
transferred to Milan, where a consery atorio on a large scale was 
established by Prince hug^nc Heauharna’s in 1808 The cele- 
brated consery dtoire of Pans owes its ongm to the Ltole Rovale 
de Chant et de Declamation, founded by Baron de Breteuil in 
T 7 S4, for the purpose of training singers for the opera Suspended 
during the stormy period of the Revolution, its place was taken 
by the (onservatoire de Miisiciue, established m 1795 on the 
basis of a school for gratuitous instruction in military music, 
founded by the mayor of Pans in 1792 The plan and sc tie rjn 
which it was founded had to be modified more than once in 
succeeding years but it continued to flourish, and m the interval 
Itetween 1820 and 1840, under the direction of Cherubim, may be 
said to have led the van of musical progress in Europe In more 
recent years that place of honour belongs decidedly to the 
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Conservatorium at Leipzig, founded by Mendelssohn in 1843, 
which, for composition and instrumental music, became the chief 
resort of those who wished to rise to eminence in the art Of 
other European tonserv atones of the first rank may be named 
those of Prague, founded in 1810 , of Brussels, founded m 1833 
and long presided over by the celebrated Fctis , of ( ologne, 
founded in 1849 » those instituted more recently at Munich 
and Berlin, the instrumental school m the latter long enjoying 
the direction of Joachim In England the functions of a con 
servatoire have been discharged by the Roy al \cademy of Music 
of London, founded in 1822, which received a charter of incoi- 
poration in 1830, the Royal ( ollegc of Music (1882), the Guildhall 
school, and similar institutions I he chief public institution 
for teaching music in the Initcd States is the National Con- 
servatory of Music of America, founded in New York in 1885 
ihe famous Dvofdk was for a time its director Other well- 
known American establishments are the Peabody Conservatory 
in Baltimore (1868) the ( incinnati ( ollegc of Music (1878), 
and the New England Conservatory of Music in Boston 
(1867) 

CONSERVATOR (Lat consirvare, to preserve), one who 
piescrvcs from injury, a guardian or custodian In the middle 
ages the title of conservator was giv'en to various ofiicers, such 
as those appointed by the couniil of Wurzbuig in 1287 to 
protect the privileges of certain religious persons, the guardians 
of academic rights in the university of Pans, certain Roman 
magistrates as late as the i6th century, or the conservator 
Jiidaeorum who was enjoined to look after the Jews of the county 
of Provence in 1424 By thi 2 Henrv there was appointed a 
conservator of truce and safe conducts in each English seaport 
‘ to enquire of all offences done against the king’s truce and safe 
conducts, upon the main sea, out of the liberties of the cinque 
ports ” In Scotland the conservator of the realm (c i‘;o3) had 
jurisdiction to settle the disputes and protect the rights of 
Scottish merchants in foreign ports or places of trade In 
hngland the conservators of the peace {custodes pacts) were the 
precursors of the modern justices of the peace Stubbs traces 
their origin to the assignment of knights, in 1193, to enforce the 
oath to preserve the peace which Richard I ordered to be taken 
by all persons above the age of 13 By the i Edward 111 
conservators of the peace were appointed for each countv to 
guard the peace and to hear and determine felonies The office 
was reconstituted by the parliament of 1 327, and its powers y\crc 
extended m 1360 From the sovereign and the lord chancellor 
down to the justice and the village constable, all who have to do 
with the repression of ciime are included within the general 
term of conserv ators of the peace \s commonlv used nowadays 
in England, the teim conservator is ipplied onlv to the guardian 
of a museum or of a river (see Thwifs) 

CONSETT, an urban district in the north-western parlii- 
i mentary division of Durlum, England 20 m S h of Newcastle- 
upon-lvne bv a branch of the North Eastern railway Pop 
(icjoi) 9694 It IS the centre of a populous industrial district 
At Shotlev Bridge (where ihcie is a small spa) a colony of German 
metal-workers, making swords incl kniycs, was established in 
the 17th centur) , but this industry has nenv been replaced by 
paper mills There arc extensne collieries and ironworks in the 
district 

CONSHOHOCKEN, a borough of Montgomeiy county, Penn- 
sylvania, U S A. , on the Schuylkill iner, 12 m \ \\ of Phil- 
adelphia Pop (i8qo) 3470, (itjoo) 5762 of whom 932 were 
foreign-born It is served by the Pennsylvania and the Phil- 
adelphia & Reading railway s The borough is built on land which 
rises gradually from the nver-bink for about } m and then 
becomes quite level but the surrounding country is for (he most 
part occupied bv hills, several of yvhich use to consider ible height 
It has a variety of manufacturing establishments imong yvluch 
are cotton and woollen mills, rolling mills, steel mills, foundries, 
boilei shops, tube works, and works foi making surgical instru- 
ments and artificial stone The pi ice was first settled about 
1820, and was for several years known as Matson’s Ford , in 
1830 it was laid out as a town and received its present name, an 
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Indian word meaning “ pleasant valley ” It was mcorporated 
m 1850 Immediately across the Schuylkill is West Consho- 
hocken (pop in 1900, 1958), where carpets and woollen goods 
are manufacturtd 

CONSIDER ANT, VICTOR PROSPER (1808-1803), French 
socialist, was born at Sahns (Jura) on the x2th of October 1808 
Educated at the Nicole Polytet hniquc m Paris, he entered 
the Fiench army as an engineer, rising to the rink of captain 
Becoming imbued, however, with the phalansterian ideas of 
fran^ois Fourier, he resigned his commission in 1831, in order 
to devote himself to advancing the doctrines of his master 
On the death of I'ourier m 1837 he became the acknowledged 
head of the movement, and took charge of T a Phalange, the organ 
of Fourierism He also estiblished phalanges at Cond^-sur- 
Vcsgies and elsewhere, Imt the> had little success and soon died 
of inanition During this period he published his Destimc 
ioctale (tS^I 1838), undoubtedly the most able and most im- 
portant work of the Fourienst school After the revolution of 
1848 he was elected to the Constituent Assembly for the depart- 
ment of Luirct, and m 184(1 to the Legisl itive \sscmbly for the 
department of the Seme Considcrant s share m the “ demonstra- 
tion ” undt r the leadership of J edru-Rolhn on the 13th of June 
caused his compulsorv flight to Belgium I hence he went 
(1852) to Ic\ IS, but soon rctuintd to Brussels, where ht suffered 
a short imprisonment for alleged conspiric> against the peace 
of a neighbouring state On his release he again set out for I exas, 
and founded at Sin Antonio the communistic colony of La 
Reunion I his experiment met vvitli little more success than his 
former attempts, and m 1869 he returned to Pans, where he lived 
in retirement, needv ind forgotten, till his death m 1893 The 
most important of ( onsulerant’s other writings were h xpo'nUon 
du syslSme de Fourier (1841;), Principa dii soaalivne (1847), 
Theoiii dll droit de prnprule et au droit an travail (1848) 

CONSIDERATION (from Lat constderare, to look at closely, 
examine, generally tiken to be from ton-, and the bisc seen 
m iidtis, siderts, a star, the word licing supposed to Ik' originally 
an astrological or astronomical term), observation, attention, 
regird or t iking into account, hence the fact taken into account, 
and especially something given as an equivalent or reward or 
m p lyment , in the 1 iw of contract an act or forbearance, or the 
promise thereof, offered by one party to an agreement, and 
accepted by the other as an inducement to that other’s act or 
promise (Polloek on C oiitract) Consideration m the legal sense 
IS essential to the \ ilidity of every eontract unless it is made m 
writing under seal The me ining of the word is quite accurately 
expicsscvl by a phr.ise used in one of the earliest cases on the 
subject — It 13 stnetly a gtitd pro quo Something, whether it be 
m the nature of an act or a forbearane e, must move from one 
of the pvrties in order to support a promise made by the othir 
A meu promise by A to give something to B cannot Ik enforced 
unless there is some consideration “ moving from B ” While 
every contract requires i consideration, it is held tint the court 
will not inquire into the ulcquney thereof, but it must be of some 
value in the eye of the law It must also he legal, and it must be 
either present or future, not past kce fnrtlier CoNfRAC i 

CONSIGNMENT (from consign, Fr consigner, lat con- 
stgnare,to affix a signnm, seal , whence, m f ate I at , to hand 
over, transmit), gcncrallv, tiu ddivtrv or trinsmission of any 
person or thing for safe custody, e ^ of a malefactor to prison, 
or of a horse to the cire of a groom In law, (onsignment is 
used of the sending or transmitting of goods to a merchant or 
factor for sale The person who consigns the goods is called the 
consignor, and the person residing at the port of delivery or 
elsewhere to whom the goods are to be delivered when tjiev arrive 
there is (ailed the Cfmsignee See further An rligiumfnt 

CONSISTORY (L't cotisi^ lor turn, liter illy, a standing place, 
hene c meeting place, wsiting or audiene e < hainber), a term whu h 
iike many other expressions, has undergone a regular evolution 
in the coin St of centuries It was hr t applitd to the audience- 
chamber in which the emperors rccrnecl peti|.ionb and gave 
judgment, it soon came to mean also the persons who took part 
in the deliberation, and, bv an extension of meaning a tribunal 
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or jurwdictwn (see Du Cange, Glossanum, sv) But the ex- 
pression has now lor^ been exclusively applied to gatherings 
of ecclesiastical persons for the purpose of administering justice 
or transicting busmess 

In the Western Church the episcopal consistory was simpiy 
the bishops’ tribunal, the proceedings of which took a more ot 
less stnetly judiciil form But the name has disappeared 
almost everywhere , the only episcopal consistories outside 
England (see Consistorv Cojrts) which survive are m Austria 
and m certain dioceses of Bavaria and Germany (see Vering, 
Kirchenreiht, § 149) Thus the name consistory has come to be 
applied almost exclusively to meetings of the college of cardinals 
with the pofx* as president, formerly for deliberative purposis, 
but nowadays purely formal These mei tings used to be frequent, 
but are now held very seldom, taking place only three or four 
times a year 

The cardinals {(Jv) form the popes council and senate, 
before it bc( ami thi custom to entrust the in inagement of v ariou ■. 
kinds of busmess, grouped according to their nature, to cjinmis- 
sions composed of caidmals, the pope iisid to consider and dis- 
cuss with the whole sacred collcgi matters of general interest or 
those which were spei 1 illv refi rred to him, notably the questions 
submitted to him by bishops from all paits of ChrLstendom 
To this are due a good nuniber of the dun tals winch have found 
a place m the Corpus ; iris canomet In the middle ages, when 
the cardinals were few in number, consistories were held very 
often Thus the Gesta of Innocent III tell us that this great 
pope “held publicly, three times a week, according to the usage 
then estabhshi d, i solemn consistory , m it he heard complaints 
from all men, and examined in person evin affairs of the least 
importance with a prudence and perspicacity which were the 
admiration of ill ” I ater we have recorded only one con- 
sistory a week , m the i6th century, according to ( ardinal De 
I uca, It usually took place onlv twice in a month , and soon 
the consistories were held at still greater interv vis , they were 
held more or less regularly during the Ember weeks, but now 
they have no longer a fixed date 

Whatever be their form, they are nowadays merely ceremonial, 
the business upon whuh they are supposed to meet being dis- 
cussed and decided previously , consequently, they are men Iv 
a kind of solemn promulgation Ihe preparation ol the business 
IS entrusted to the commission of cardinals known as the 
( onsistonal C ongrcgation 

Ihere arc three kinds of consistorv the secret consistory, 
in which only the cardmils taki pirt , the public consistory, to 
which are admitted persons from outside and i fnrly largt 
audience , and finally the semi-pubhe consistory , in which the 
bishops present m Rome take part with the cardinals, and are 
allowecl to state their opinion The last form is only used in the 
case of the consistory preceding a canoni/ation Ihe public con- 
sistory IS now only held for the ceremony ot conferring the hat 
on ncwlv created cardinals , formerly the popes used to rei t ive 
in public consistory sovereigns and certain other great persons, 
but m this cast the consistory was not deliberative in form 

Pinallv, m secret consistories were discussed matters of 
general interest, such as the creation of cardinals the provision 
of cathedral churches and other higher benefiees,~hence called 
consistorial, — the creation, union or division of dioceses, the con- 
ferring of the pallium (<7 v ), and other matters of importani e Jn 
these consistories takes place the “ precomzation ” of bishops 
appointed since the last consistory 1 he custom ls for the pope 
to open the meeting by a discourse, or “ consistorial alloe ution,’ 
in which he deals with the position of the Church, either m 
general or m some particular countrv or again, he mav 
denounce some danger which is threatening at the tune eitlur 
the faith or discipline, or protest against attacks upon the rights 
of the Church Such, for example, were the allocutions of Puis 
IX against the siuiessive invasions of his temporal domain 
or that of Pius X against the breaking of the Concordat by the 
French government 

In the consistorv, the cardinals are seated in a circle around 
the pope , on his light sits the chief cardinal bishop, after whom 
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are placed in order all the others , on the left ot the pope stands 
the chief cardinal deacon , the chief cardinal priest comes next 
to the last cardinal bishop, and the last cardinal priest next to 
the last cardinal deacon As m the old imperial consistonum, 
the cardinals assemble in thi hall of the consistory, and there 
await the pope, who takes his place upon his throne , m former 
days he used first to give audienc e to those cardinals who had to 
submit certain matters to him, after which the doors were shut 
and the consistory became secret 

\uin(jRiTii 5 -I’ouix, 7 )/? Cuiia romana pt it c i (Pans, 1S5 >) 
PI ittinbcrg, Notitia con^nj’atwmini, cap 3 (Hildcsheim, ibyi) , 
Cardinal de Luca, Theatrmn otntatis, lib xv p 2 (Rorai , 1O71) 

{\ Bo*) 

CONSISTORY COURTS, those ecclesiastical courts wherein 
the ordinary jurisdiction of the bishop is exercised (see Con- 
sistory) They exist in every diocise of England Consistory 
courts were established bv a charter of William I , which ap- 
pointed the eogni/ancc of eielesiastiral causes m a distinct 
place or court from the teinpord 1 he ofheer who extreises 
jurisdiction m a ronsistorv court is known as the chancellor {g ,< ), 
and he is appointed b> patent from the bishop or an hlushoj) 
\11 junsdution, both contentious ind voluiUarv, is committed 
to him under two separite offices, those of odicul pnrcipal and 
vicar-generil , the distimtion Ixtwtcn the two offices is th it 
the ofixul prmtipd usually exercises cnnCntious jurisdiction 
and the vnar general voluntarv jurisdiction (In the provinie 
of York there is an official principal of th( dnneerv court *nd 
i vicar-generil of the diocese ) Since alxmt the middle of the 
19th (intury lonsistor)^ (ourts hive been shorn of miuh of their 
import viKc Before the V( ir 185S consistory courts exercised 
concurrintlv with the courts of their respeclue provinces 
jurisdiction ovet nutnmonial and testamentarv matters Ibis 
jurisdiction was taken awav bv the Court ot Probate \ct 18^7 
mil the Matrimonial ( austs A( t 18S7 Ihcv had ilso corrective 
junsdution over criminous clerks, but this vv is abrogated by 
the Church Discipline Aet 1840 The principal business of con- 
sistory courts IS now the dispensing of faculties The pioccdure 
in such IS strictly forensic, for all appluations for faculties 
though they miv be unopposed, arc commenced bv citation 
caliuig on ill \ilio ma\ have an interest to oppose ?rom the 
consistory coiuts an appeal lies to the provincial courts, / e the 
an his court of ( mtirburv and the chancerv court of York 
Also, b) the Clerg) Discipline \ct 1892, a tlergvman mav be 
prosecuted and tiled in a coiiMstorv court for immoral aitj 
or coneluct Under this act either party mav appeal either 
to the provincial court or to the king in council against anv 
judgment of a consistorv court 
CONSOLATION (It lonsolaiton, Lat cottKolalio, from cou- 
solan, to assuage, comfort, console) in generd the soothing of 
disappointnif nt or grief Ihe word is applied eijuallv to thi 
action of consoling, to the st.ite of being consoled, and to the 
instruments by which comfort is brought Ihus vvi speak of 
a person making attempts at consolation, of rccciv'ing cot sola- 
tion, and e ij of the consolations of religion Tn the sense of 
rompi ns ition for loss, the word consolation ” h is h id a vTnetv 
of adaptations Of its use in ecclesiastic d I itin in this sense 
Du (ange gives various instances ihus the svnod of Angers 
(453) decreed that those clerics “ qui sunt tathlxs, nonmsi a 
sororibus aut amatis aut matribus consolentur ' , con^olatto 
was ilso the name given, t e ; , to the evening meal given to monks 
aftei the regular collition “ bv wa> of consolation ’ and to 
certain payments made to mernlxjrs of chipters over .ind above 
the revenues of their lx ne hies In an analogous sense we use 
the word in such combinations as “ consolation pri/e ’ “ con- 
solation race,” ” consolation stakes,” meaning such as are open 
only to competitors who have not won in anv preceding ev'^ent 
Consolation is also the name of a french gambling game, so 
called because it is usually played on and about 1 ace-courses 
after the races have bten run and the r 1 uers have presumably 
lost The necessary implements arc a Ixiard divided mto 
sections numbered from i to 6, upon which the plavers place 
their Stakes, and a die which is shaken m a box and thrown on 
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the board The banker, usually a professional gambler, pays 
five times the money on the winning numloer and pockets the 
rest His chances of wmnmg are overwhelming, as the die 
IS never thrown until a stake has been placed upon all six 
compartments 

CONSOLE (a french form, supposed to be an abbreviation of 
consoltde, from lat i ovsoltdare, to strengthen), the architectural 
term givda to a lorbel (q v ) jilaced on end, te m w luch the 
height Ls greater than the projection Ihe console brackets 
which carry the cornice of a Roman doorway, and are descnloeii 
bv Vitruvius as ancones (see Ancon), are among the best 
examples ihe word is howevir, more familiar m its connexion 
with fumiturc The consulc-labic v\as originally so called 
loecause the skib was sujiportcd upon a si rull-shaperl bracket, 
or upon legs which in form and contour answered roughly to 
the 'dca of a bracket 4 console-table has a front and two sides , 
the back, whuh rtmams unornamented, ilwavs stands against 
the wall ‘since this piece of furniture was first introduced in 
the 17th centuiv it has undergone nianv mutations of form 
It has been tlit and oblong, oval and liombe , but, s^ive during 
the Empire period, it has rardv been severe The console-Lil.lc 
thi slab of which is often of rn irbk — knds itself with peculiar 
adaptability to ornament, ami, tspeciallv during the hrst hall 
of the i8th ccntiin whuh w is its most distmgui'-hcd and 
artistically, its most salisfactorv piriod, it was often of extreme 
grace and elegante France was alwa\s its natural home, and 
the Mobilier iNational and the great f unch palacts still contain 
many extremely ornate examples, in wlmh fruits and flowers 
wri iths and srro’ls, gildings and inlav mgs produce gorgeous 
vet homogeneous efieeis I ntil the n ign of Louis XV I console- 
lablcs were almost invariably gilded but they then began to 
be painted usually in ^m-perle, and by degrees they came to 
be manufietured in rose-wood and mahogany Although much 
used m Engl uid the consoli luis never been thoroughlv acclima- 
tized there, that it has alwavs retained a foreign flavour is 
indicated by the fact that, unlike most other pieces of furniture 
It has faileti to commend itsell to aiv but the richer i lasses 
CONSOLIDATION ACTS To' consolidate ” (I at consolidare, 
from con-, together and sulidus, firm) is to press compactly 
together, put on a firm bi is, and espeeialh bring together into 
one strong whole The prietiee of legislating fur ^mall poitions 
of a subject onlv at a time which is charac teribtie of the I nglish 
parliament, prodmcs as a neecs irv consequence groat confusion 
in the statute law IK let-. relating to anv subject ot import iiiee 
or difiicultv will be found to be st attend over mmy years, and 
through the eiperation ot cliuso parlially repealing or amending 
former icts, the final sense of the legislature becomes cnvekiptd 
m unintelligible ot eontradutorv exprc^^le>ns Where oppor- 
tunity offers, the law thus expressed in manv statutes is 
seimciirms recast m a single statute eallcd a tunsuhdation ■Vet 
Among such aie acts dt ding %sith the customs stamps and 
stamp duties, pubhi he ilth weiglits and measures, sherifts 
coroners, County courts, housing municipal corporations 
libraries, trustees copvhold, uiscasi s of animals merchant 
shipping friendly soc ictus, v'ec Ihese observations apply to 
the pul .e gcnciil acts of the legisliiure On llit other hand 
in stUh'ig private acts, such as those lelating to lailway and 
canal enterpinc the Icgislatuie ihe lys inserted ctrLain clauses 
founded on rc isons of imblie poluv apphealde to the business 
m question lo ivoid the necessity of coiistantlv re -enacting 
the same pnneipk in jinvate uts, their common clauses were 
embodteel in separite statutes, and their provisions are ordered 
tobeincorpoi lUd manv pnvate ict of the desenptionment oned 
therein buch ire the I ands ( 1 lusts .\c ts, iheCompanies 1 1 uiscs 
Acts and the Railw i\ s (. lau-c Vets 

CONSOLS, an abbrcMiti<>n of lon'^oUdaUd annuttus, a form 
of Bntish goveTnment stock winch originated m 1751 (onsoL 
now form llu larger peirlion ol the funded debt ot the Imtcd 
Kini'dom In the progress of the natiomal debt it was deemed 
expedient or^grounds whiehhave Ixeu much questioned, instead 
of bonowing at v anoiis rates of interest aec ending to the state 
of the market ot the need ind credit of the government, to offer 
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d fixed rate of interest, usually 3 or %, and as the market re- 
quited to give the lenders an advantage in the principal funded 
Ihus subscribers of £joo would sometimes receive £150 of 3% 
stock In 1815, at the close of the trench wars, a large loan was 
raised at as much as £174 3^0 stock for {100 The low rate of 
interest was thus purclv nominal, w hile the principal of the debt 
was increased beyond all due proportion Ihis practice began 
m tlie reign of George II , when some portions of the debt on 
which the interest had been successfully reduced were con- 
solidated into 3 % annuities, and consols, as the annuities were 
called,and other stocks of nominally low interest, rapidly increased 
under the same practice during the great wars In times of peace, 
when the rate of money has enabled portions of the debt at a 
higher interest to be commuted into stock of lower interest, 
it has usually been into consols that the conversion has been 
effected Feinporary^ deficits of the revenue have been covered 
by an issue of consols , exchequer bills wlien funded have taken 
the same form, though not constantly or exclusively , and some 
government loans for special purposes, siuh as the relief of the 
Irish famine and the expenditure m the Crimean and Boer Wars 
liave been wholly or partly raised in consols I he consequence 
has been to give this stock a pre-eminence in the amount of 
the funded debt See further under Naiionai DtBr VnUed 
Kingdom 

CONSORT (Lat consors, a companion), in general, a partner 
or associate, but more particularlv a husband or wife The word 
IS also used in conjunction with some titles, as “queen consort,” 
‘prince consort” Under the law of the IJnited Kingdom, the 
queen consort is a subject, but has certain privileges By 
the Treason Act 1351, the compassing and imagining her death 
IS high tieason, as is also the commission of adultery with her 
With regard to the acquisition and disposal of property, the 
incurring of rights and liabilities under contract, suing and being 
sued, a queen consort is icgarded as a feme sole (32 Henry VIII 
( i;i, 11540 , Private Property of the Sovereign Act 1800) Ihe 
(jueen consort has her own ceremonul officers and appears 
in the courts by her attorney- and solicitor-general At one 
time she had a revenue out of the demesne lands of the crown 
and a portion of any sum paid bv a subject to the king in return 
for a grant of anv offiec or franchise , this was tcimed aurum 
reginae or queen-gold Provision is now made for the queen 
consort by statute When the husband of a queen consort dies 
she becomes a queen dowager \ queen dowager is not under 
the protection of the law of treason It is said (Blatkstonc, 
C ommentanes) that she cannot marry without the king’s licence 
but this IS doubtful A queen regnant, holding the trown m 
her own right, has all the prerogatives of a sovertign In the 
four cases of queens regnant in 1 nglish history , the husbands’ 
positions have each been different \\ hen Queen Mary' I married 
Philip of Spam it was provided bv cverv safeguard that woids 
could suggest that the cpiecn alone should exercise .ill the powers 
of the crown , official documents, however, were to issue in their 
lomt names William III occupied the throne jointly with 
his wife, Mary II The husband of Queen Anne, (^eorge of 
Denmark who was naturalized by act of parliament m i68(y, 
occupied no definite position, and differed only from other 
subjects of the queen m the conditions of his naturalization 
1 he position of Prince Albert of Saxe-Coburg-Gotha, the hu band 
of Queen Victoria, was somewhat like that of Prince George of 
Denmark A few days before his marri.igt he had been natural- 
ized as a British subject, and immediately after his marriage 
letters patent were issuecj, giving him precedence next to the 
queen He had, however, no distinctive title, and the privileges 
ind precedence he received were onlv by c ourtesv As thp patent 
which gave him precedence was inoperative outside the United 
Kingdom, certain difficulties occurred at foreign courts, and m 
order to settle these, the formal title of “ Prince ( onsort ” was 
conferred upon him by letter^ patent in 1857 

CONSPIRACY (from Lat consptrare, literally to breathe 
together, to agree, combine, and especially to form^ secret plot), 
in Fnglish law, an agreement between two or more persons to 
do certain wrongful acts, which may not, however, he punishable 


when committed by a single person, not acting in concert with 
others The following are enumerated m text-books as the things, 
an agreement to do which, made between several persons, con- 
stitutes the offence of conspiracy — (i) Falsely to charge another 
with a crime punishable by law, either from a malicious or 
vindictiv e motive or feeling towards the party, or for the purpose 
of extorting money from him , (2) wrongfully to injure or pre- 
judice a third person or any body of men in any other manner , 
(3) to commit anv offence punishable by law , (4) to do any act 
with intent to perveit the course of justice , (5) to effect a kgal 
purpose with a corrupt intent or by improper means to which 
are added (6) conspiracies or combinations among woikmen to 
raise wages 

The division is not i perfect one, but a few examples undei 
each of the heads will indicate the nature of the offence in Fnglish 
law hirst, a coiispirarv to charge a man falsely with any 
felony or misdemeanour is criminal , but an agreement to pro- 
secute a man who is guilty, or against whom there are reasonable 
grounds for suspicion, is not Under the second head the text- 
books give a great variety of examples , — eg mock auctions, 
where sham bidders cause the goods to go off at prices grossly 
abov e tin ir worth , a conspiracy to raise the price of goods by 
spreading false rumours , a conspirai y by persons to cause 
themselves to be reputed men of property, in order to deceive 
tradesmen These examples show how wide the law stretches 
Its conception of criminal agreement The third head requires 
no explanation A conspiracy to murder is expressly made 
punishable by penal servitude and imprisonment (The Offences 
against the Person \ct 1861) \ curious example of conspiituy 

under the fourth head is the case m which several persons were 
convicted of conspiracv to preu ure another to rob one of them, 
so that by conv icting the robber they might obtain the reward 
given in such case'* The combination to effect a lawful purpose 
with corrupt intent or by improper means is exemplified b^ 
agreements to procure seduction, kc 

Ihe most important question in the law of conspiracy, apart 
from the statute law affecting labourers is how far things which 
mav be lawfully done by individuals can become criminal when 
done by individuals acting m concert, and some light mav be 
thrown on it by a short statement of the history of the law In 
the early period of the law down to the 17th century, conspirai v 
w.as defined by the Ordinance of ( (inspirators of 13015 — ‘ ( (in- 
spirators be thev that do confcclr or bind themselves by oath, 
covenant or other alliance, that every of them shall aid the other 
falsely' and maliciously to indite, or cause to indite, or falsclv to 
move or maintain pleas, and also such as cause children within 
.age to appeal men of felonv, whereby they arc imprisoned and 
sore grieved and such as retain men in the countiy with liveries 
or fees to maintain their malicious enterpnzes, and this cxtcn'icth 
.IS well to the takers .as to the givers ’ Ihe offence aimed at 
lure IS conspiracy to indict or to maintain suits falsely , .ind it 
v\ IS held that a conspirac y under the .act was not complete, unk s«> 
some suit had been maintained or some person had been falsely 
indicted and acquitted A doctrine, howevi r, grew up that the 
agreement was in itself criminal, although the conspiracv was 
not .actually completed (Poulterer’s case, 1611) 'Ihis developed 
into the rule that any agreement to commit a crime might be 
prosecuted as a conspiracy A still further development of this 
doctrine is that a (ombination might be criminal, although the 
object apart from combination would not be criminal The 
cases bearing on this question will be found arranged under the 
following heads, and in chronological order, in the Lmv of 
Criminal ( onspiractes and Agreements, by R S Wright (London, 
187^') — Combinations against government, combinations to 
defeat or pervert justice , combinations against public morals 
or decency , combination to defraud , combination to injure 
otherwise than by fraud , trade combinations “ It is conceived, ’ 
savs the author, “ that on a review of all the decisions, there is 
a great preponderance of authority in favour of the proposition 
that, as a rule, an agreement or combination is not criminal 
unless It be for acts or omissions (whether as ends or means) 
which would be criminal apart from agreement ” A dictum of 
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Lord Denman’s is often quoted as supplyinj^ a definition of 
con&pira(y It is, he says, either a combination to procure an 
unlawful object, or to procure a lawful object by unlawful means , 
but the exact meaning to be gi\en to the word ‘ lawful ” in this 
antithesis has nowhere been precisely stated \ thing may be 
unlawful in the sense that the law will not aid it, although it may 
not expressly punish it Ihe extreme limit of the doctrine is 
leached m the suggestion that a combination to hiss an actor 
at a theatre is a punishable conspiracy 
The application of the wide conception of conspiracy to trade 
disputes and to ciyil questions arising out of contracts for sere ice 
IS dealt with under the headings Labour I i-c islation. Strikes 
A VO Lock-outs and Trade Unions fhc criminal side is 
regulated by the Conspiracy and Protection to Propertv Act 
187!;, which enacted that " an agreement 01 combination by two 
oi more persons to do, or procuu to be done, any act in con- 
templation or furtherance of a trade dispute between employers 
uifl workmen shall not be indictable as a conspii icy, if such ict 
committed by one person would not be punishable as a crime 
When a person is conyictcd of any such agreement or combination 
to do an act which is punishable only on summary conyirtion, 
and is sentenced to imprisonment, the imprisonment shall not 
exceetl three months, or suth longer period, if any, as may hast 
been prescribed by the statute for the punishment of the said 
act when committed by one person ” The effcit of the act of 
187^ m conjunction with the Employers tnd Workmen Act of 
the same year is that breach of rontrait between master and 
workmen is to be dealt with as a < lyil and not as a criminal t ase, 
with two exceptions A person emplovcd on the supply of gas 
and water, bre iking his contract with his employer, and knowing, 
or having reasonable lause to bclieye thit the consequence of 
his doing so, either alone or in combination with others, will be 
to dept i\ e the inhabitants of the place wholly or to a great extent 
ol iliLir supply of gas oi wati r, shall be liable on convietion to a 
penillv not exceeding {20, or a term of imprisonment not ex- 
ceeding three months And gencially anv person wilfully and 
maliciously breaking a contract of service or hiring, knowing or 
hav mg reasonable cause to believe tliat the probable const tjnences 
ot his so doing either alone or in combination with others will be 
to endanger human life or cause seiious hodilv injury, or to expose 
valualile property whether real or personal to destruction or 
serious injury, shall bt liable to the same pen iltv By set tion 7 
evtrv person who, with a view to compel inv other person to 
abst im from doing or to do any act which siu h other person has 
i legil right to do or abstain from doing, wrongfulK and without 
legal authont), (i) uses violence to or mtimulates such other 
person, or his wife and children, or injures his propertv , or 
{2) ptrsistently follows such other person about from place to 
plate , or (3) hides anv tools, dothes or other proptrtv owned 
or astd by suih other person, or deprives him of or hinders him 
in the use thereot , 01 ( j.) watches or btsets the house or other 
place where such other person results, or works, or carnes on 
business, or happens to be, or the ipproach to such house or 
platt or (5) follows such other person with two or more other 
pt rsons, in a disorderly manner, in or through anv stitt t or road 
shall be liable to the In fore-mentioned penalties Ol course a 
combination to do im of these atts would be punishable as a 
conspiraty, as mentnatd in section 3 above 

Seamen are expiesslv exempted from tht operatioii of this act 
The exceptions as to conti u ts of service for the supply of gas 
and water, &c , were supported by the circumstances of the 
London gas stokers’ case m 1873 
Conspiracy at common law is a misdemeanour, and the 
punishment is fine or imprisonment, or both to which may be 
added hard labour in the case of any conspn k v to cheat and 
defraud, or to extort money or goods, or falsely to accuse of ani 
crime, and to obstruct, pervert, prevent or defeat the cause of 
justice Conspiracy to murder, whether the victim be a subject 
of the king or resident in his dominions or not is, by the Offences 
against the Person Act 1861, punishable by penal servitude 
United States — ^Thc most gencially accepted definition of 
conspiracy in the United States is “ a combination of two or 


more persons bv some concerted action to accomplish some 
criminal or unlawful purpose, or to accomplish some purpose 
not in Itself criminal or unlawful bv criminal or unlawful 
means ” , though in some states, e g Colorado, it is not 
conspiracy under the statute to do \ lawful act in an unlawful 
way {ripschitz v People [1898] 2;; Col 261) In some states 
an overt act must be shown (N \ Pen Code § 171) This 
IS so in the Federal Courts, I ntted State'; v McCord (72 Ted 
R i<)C)) Conspiracy out of the state to do anv act which il 
done within the state would be treason is punishable by im- 
prisonment not exceeding ten years (ibid 169) Iht Lnited 
States Revised Statutes, § t; J40 make anv conspirai y to commit 
an act, declared bv an\ hv of the Lnited Stites to be a 
crime, an offence against tin Lmlcd StaUs, eg a conspiracy to 
plunder a wrecked vessel within the admiralty and maritime 
jurisdiction ot the L mted States (t S v 7 Fed R 715), 

conspiracy to violate the postil laws (Re Renhle [igot] 125 keel 
R 996) to violate the revenue laws (U S v Cohn\i()04] 128 Fed 
R 613) It IS not essential that the object be accomplished 
(Radford V U S [1904J 129 Fed R 49) A conspiracy to depress 
the market price of stock by circulating false reports that the 
comj)any was going into the hands of a reccivei is indictable 
under NY Pen (ode, § 168 (People v (,oshn [1C901] 67 N \ 
\pp D 16, affirmed 171 N\ 627) 

CONSTABLE, ARCHIBALD (1774-1827), beottish publisher, 
was born on the 24th of February 1774 at Carnbee, Fife His 
father was land steward to the carl of Kellie In 1788 \rchibald 
was apoicnticcd to Peter Hill, bookseller, of Eclinhurgh, but 
m 1795 he stalled in business for himself as a dealer m rare 
and euriovis books He bought the Scots Magazine in iSoi, 
and John Leyden, the orientalist, became its editor In 1800 
(constable began the Parmer s Magazine, and in November 1802 
he issued the first number cif the Edinburgh Revinv, under the 
nominal editorship of Svdnev Smith , Lord Jeffrey, was how 
ever, the guiding spirit of the review having as his assoeiites 
Lord Brougham, Sir Waller Scott, Henry Hallam, John Playfair 
and afteiwards Macaulay Constable made, a new departure 
in publishing bv the generosity of his terms to authors The 
writers for the Ldinburgh Rei'ieiv were paid at in unprecedented 
rate, ind Constible offered Seott 1000 guineas in advance for 
Mantiion In 1804 A Ct Hunter joinccl Constable as partner 
bringing considerable capital into the firm, stvlcd from that 
time \rchibalcl Constable iC Co In 180^, jointK with long- 
man & Co , Constable published Scott s I ay of the I ast Minstrel, 
and in 1807 Marmton In 1808 a split took place between 
Constable and Sir Walter Scott, who trinsferred his business 
to the publishing firm of John Ballantyne N. (0 , for which he 
supplied the gieater part of the capital In 1813, however, a 
leeonciliation took place Ihe jnihlishing firm of Ballantvnc 
was in difficulties, ami Const iblt again became ‘■'cott’s publisher, 
a condition being th it the firm of John Ballantvne d. Co should 
be wound up at an early date though Scott retained his interest 
m the printing business of james Ballantyne Co In 1812 
Constable, who had admitted Rohe it Cathcart and Robert 
Cadell as partners on the retirement of V C« Hunter, purchased 
the copyright ot the Lni\clopacdia Britannua, adding the 
supplement (6 vmls , 1816-182 j) to the 4th 5th and 6th editions 
(see kNcyeropvFDiy) In 1814 he bought the copyright of 
averley This w is issued anonvmousK , but m a short time 
12,000 copies yvere disposed of Scott s othei no\els folloysing m 
quick succession Ihe firm also published the 4nnual Registir 
Ihrough over-speculatioii, lompheatiuns in Constable’s business 
.irosc, and in 1826 a crash came ( onstable s London agents 
stopped payment, and he failed for over £250,000, while James 
Ballantyne vN Co also went bankrupt for nearly £90,000 Sir 
Walter Scott was involved in the failure of both firms Constable 
started business afresh and began in 1827 Con^tabU s Mi<:c(llany 
of original and seltrted ivorks consisting of a se nes of original 
works, and of standard books republished in a cheap form, thus 
making one of the earliest and most fimous attempts to popu- 
laii7e wholcs?)me literature He died on the 21st of July 1827 
After Constables bankruptcy, Robert C idell (1788-1849), who 
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had been his partner, m conjunction with Sir Walter Scott, 
bought from the various publishers in whose hands they were, 
all ‘Lott’s novels which had been issued up to that time, and 
began the issue of the forty-eight volume edition (1829-1833) 
Ihe result of its publication was that the debt on Abbotsford 
was redeemed, and that Cadell bought the estate of Ratho near 
Edmburgh, which he owned till his death on the 21st of January 
1849 

Archibald Constable’s son, Thomas (1812-1881), was appointed 
in 1839 printer and publisher in Edinburgh to Queen Victoria, 
and issued, among other notable series, C onstahle v hdiuattonal 
Senes, and Constables horetgn Misccllanv In 1865 his son 
Archibald became a partner, and when he retired in 1893 
firm continued under the name of T & A Constable 

See also ifchihald Cnustable and hit literal} Cot respondents, by 
Ins son Thomas Constable (3 \ols, 187^) This book contains 
numerous conttmporary notices of Archibild Constable, and vindi 
cate's him from tlie exaggeration of J G LocLhait and others 

CONSTABLE, HENRY (1^62-1613), English poet, was born 
m 1562 His father, Sir Robert ( unstable was knighted bv the 
carl of Essex in Scotland m 1370, and was the author of a work 
On the Ordering of a C amp Ihe poet went to St John’s College, 
Cambridge, where he took his degree of B A m T380 He was 
(or now became) <i Rom in ( atholie, and we hear of him next in 
Pans, whence in 1584 and 15S5 he wrote to Walsingham letters 
which still exist, and which prove Constable to have been m the 
seci et service of the English government A later correspondence 
with Essex contvins protestations of his lovaltv He was 
probahlv still tbroad, when in the autumn of 1392, i london 
publisher issued Diana, ihe praises of his Mistress in certain 
sweet sonnets, by H C , containing 23 pen ms A reissue of this 
pamphlet in 1594 (misprinted 1584) was greallv enlarged, not 
merely by more sonnets which may or mac not be Constable s, 
but by eight poems which were ccrtainK the work of Sir Philip 
Sidnev Published a few weeks after the Ddta of Daniel, the 
original Diana of 1592 claims a verv earh place in the evolution 
of the T'li/abethan sonnet In 1598 Constable was sent on a 
mission from the Pope to Scotland, the idea he ing that James \ J 
was to l>e supported in his claim to the hnglish succession on 
condition of his setting English Romanists free from the exist- 
ing disabilities Constable’s mission came to nothing, and he 
entered the service of the king of France T a ter he asked for 
permission to return to England, but it was refused In con- 
sequence of a surreptitious excursion to Ixindon, he was ciptured 
and imprisoned m the Tower in iboj ^ftcr a manhood spent 
in almost continuous exile, Henrv Constable died at Liege on 
the 9th of 0( tober 161 3 Ihe Diana was the onlv work printed 
in the poet s life-lime , il was augmented from MS sources bv 
H J Todd m 1813 His Spiritual Sonnets first appeared in 
1815, edited by Thomas Park Almost the only known puces by 
C onstable which are not sonnets are the song of “ Diaphenia, ’ 
and the beautiful pastoral canzone on “ Venus and Adonis,” 
contained in the hnglaud’s Helicon of 1600 In 1594 he prefixed 
four sonnets, addressed to the soul of Sir Philip Sidnev, to that 
writer’s Apology of Poetry A prose work of devotion, The 
Catholic Moderator (1623), his been attributed to Constable 
\Vho Diana was has ne\er been determined but it has been 
conjectured that she mav have been Marv, cemntess of Shnws- 
bury, who was a distant cousin of the [Xiet The body of 
Constable’s writing is so small, and its authenticity so little 
supported bv evidence, that it is rash to give a verv definite 
opinion as to its character But it is evident, from his undoubted 
productions, that he was much under the influence of the French 
poets of his time, partu ularly of Desportes as well as of Petrarch 
and Sidney That Shakespeare was acquainted with Constable’s 
poetry and admired it seems to be certain and that he borrowed 
from It, “gives it,” as Mr Sidnev Lee has said, “its most lasting 
interest ” In the arrangement of his rhymes, Constable usually 
keeps closer to the Petrarchan model than Daniel and the other 
( ontemporarv" sonneteers are accustomed to do (E G ) 

CONSTABLE, JOHN (1776-1837), hnglish landscape painter, 
was bom at East Bergholt m Suffolk on the nth of June 1776 


His father was a man of some property, including water-mills at 
Dedham and Platford, and two windmills, in which John, the 
second uon, was set to work at the age of seventeen, after leaving 
Dedham grammar school From boyhood he was devoted to 
painting, which he studied in his spare time m company with 
John Dunthome, a local plumber and glazier While working 
thus he made the acquaintance of Sir (jeorge Beaumont, a medi- 
ocre pamter but a keen patron of the arts, and was inspired 
by the sight of Claudes “Hagar and Ishmacl ’ and by some 
drawings of Girtin which Sir Crcorge possessed His passion for 
art increasing, he was allowed by his father to visit London 
m 1795 to consult the landscape-painter Joseph Fanngton, R A 
(1747-1821), who recognized Ins originality and gave him some 
technical hints He also made the acquaintance of the engraver 
J T Smith, who taught him etching, and corresponded with 
him during the next few yeirs, which were spent partly la 
London and partly m Suffolk In 1797 he was recalled to work 
in his father’s counting-house at Bergholt, and it was not till 
February 1799 that he definitely adopted the profession of 
painting, and bc< ame a student at the Royal Academy The few 
existing works of this period are heavy, elums> and amateurish 
Recognizing their faults, Constable worked hard at copying old 
masters “to acquire execution ’ The remedy was effective, 
for his sketches on a tour in Derbyshire m i8oi show considerable 
freshness and accomplishment In 1802 he exhibited at the 
Royal Academy, and was much helped ancl encouraged by the 
president, Benjamin West, who did him a further seivice by 
preventing him from accepting a diawmg-mastership (offend 
bv Archdeacon bisher, of Salisbury), and thereby greatly 
stimulating his efforts Ihe manner of W’est appeals strongly 
in the altarpiccc painted by Constable for Brintham church in 
1804, hut Ciainsborough, the Dutch masters and Cm tin are the 
predominant influences upon his landscapie, t specially (nrlin in 
the year 1805, and in 1806, when he visited Llic Lake District 
I'roin 1806 to 1809 ConsUible Wios frequently < ngrged m painting 
portraits or in copying poi traits by Reynolds and Tloppner 
The effect on his landscape was great He learned how to < on- 
struct an oil painting, and the efforts of tbi nt xt few y ears were 
devoted to combining this knowledge with his innate love of 
the fresh colcnir of nature 

With the yen 1811 began a critical period He exhibited 
a large view of Dedham Vale, in winch the characteristic features 
of his art appear for the first time almost fully developed, and he 
became attached to Miss Maria Bicknell His suit was opposed 
by the ladv s relatives, and Constables apparently hopeless 
piosptcLs drove him again to portruit-paintmg, in which he 
acijuired considerable skill It was not till Uie dcatli of his 
father in 1816 liiat he was able to marry and settle in No i 
Keppel Street, Russell Square, whcie a succession of works 
now well known were painted ‘ Flatford Mill” (1817), ‘A 
Cottage in a Cornlield, ’ and in 1819 ‘ Ihe White Horse,” w'hich 
was bought by his great fnend Archdeacon I'lsher for £103, as 
was the “ Stratford Mill ” of 1820 In 1819 two legacies each 
of £^000 diminished his domestic anxieties, and his talent was 
recognized by his election in November to the assoc lateship 
of the Royal Academy ihe senes of important works was 
continued by “ Ihe Haywam ” (1821), “ A View on the Stour ’ 
(1822), “ Sxlisburv Cathedril from tlie Bishop’s Gaiclen ” (1823), 
and “ Ihe 1 ocJv ’ (1824) This last year was a memorable one 
“ Ihe Haywam ” was sold to a Frenchman, was exhibited at 
the luiuvre, and, after creating a profound sensation among 
French artists, was awarded a gold medal In the following 
year “The White Horse” won a similar distinction at Lille 
In 1825 he exhibited “ The Leaping Horse ” (perhaps his master- 
piece) m 1826 “The Cornfield,” in 1827 “ Ihe Marine Parade 
and Cham Pier, Brighton,” and in 1828 “ Dedham Vale ” 

In 1822 Constable had taken Earmgton’s house, 33 Charlotte 
Street, Pitzroy Square, but his wife’s failing health made him 
turn hi3 attention to Hampstead, and after temporary occupa- 
tion first of 2 Lower lerrace and then of a house on Downshire 
Hill, he took No 6 Well Walk, in 1827, letting the greater part of 
lus London house In 1828 his financial position was made 
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secure by a legacy of £20,000 from Mr Bitknell, but the death 
of his wife towards the end of the year was a shock from which 
he never wholly recovered His election to membership of the 
\cademy in the following year did not lessen his distress he 
felt that the honour had been delayed too long IIis chief 
exhibit m 1829 was “ Iladleigh Castle,” and this was succeeded 
by the great “ Salisbury Uithedral from the Meadows ” (1831), 

The Opening of Waterloo Bridge” (1832), which had been 
iRjgun m 1817, ” Lnglefield House ’ (1833), “ Ihe Valley Farm 
(1835), ‘ The Cenotaph ” (1836), and “ Arundel Mill and Castle ’ 
(1837) Constable had long suffered from rheumatism and 
nervous depression, but his sudden death on the 31st of March 
1837 could be traced to no definite disease He was buried in 
Hampstead churchyard, where his tomb may still be seen 

In May 1838 his remaining works were sold at auition, but 
fetched vtry small prices Many were bought m by his children, 
and through their generositv have passed to the English nation, 
as the national collations at Trafalgar Square, Millbank and 
South Kensington testify Nowhere else can (onstabk’s art 
be studied completely or safely, since forgeries and imitations 
are common and have crept into the I ouvre and other famous 
galleries Much of the power of his work survives in the noble 
senes of mezzotints made after his sketches by David I ucas, 
and first issued m 1833 I hough a commercial failure at the time 
of publication, this hvgbsh Latulscape senes is now desen'cdlv 
prized, as arc the other plates which Lucas engraved after Con- 
stable Constable himself made a few desultory expenments m 
etching, but th(\ an' of no importance 

As already indicated, the mature art of Constable did not 
develop till after the >ear 1811 when he began to combme the 
fresh colour of nature, which he had learned to depict hy working 
in the open air, with the art of making a picture whi< ii he hacl 
Ic imed from painting portraits and copying th<)se of other 
masters His dfaelopment was unusiiallv slow and his finest 
work, with hut few exceptions, was done between Ins fortieth 
and fiftieth years (1816-1826) During the last tw-elve years of 
his life his minncr became more free, ind the pilettc knife was 
constantly used to apply spots and splashes of pure colour, so 
that his technique often suggests that ifterwards emplcned b\ 
the Impressionists \ et his direct intluencc upon French 
landscape has sometimes been overrated When Constable 
lirst exhibited at the Salon in 1823 Fhc'odore Roussexu, the 
pioneer of Trench nituralism, w is only twelve vears old, and thr> 
movement of 1830 was redly origin ited m France by Cjros and 
G6ri(ault, while m England the watercolour painters led the 
wav Constable’s death in 1837 removed the man and most of 
his work from the public eve for another generation, and he 
became i famous shadow rather than a In mg force So Monet 
and the Impressionists, when thev sought aftir the secret of 
painting air and sunshine, looked to Turnci ratlvr than to Con- 
stable, and in England the eloquence of Ruskm pi'inud in the 
same dirt ction 

Since the British nation came into the possession of a large 
portion of Constable’s pictures and sketc he s, his work has been 
better understocxl Though limited in range of subject to the 
scenerv of Suffolk, Hampstead, Salisburv and Brighton, his 
sketches express the tone, colour, movement and atmosphere 
of the scenes represented with unrivalled force and truthfulness, 
and modern criticism lends to rate tlieir spontaneity above the 
deliberate accomplishment of his large finished works His 
treatment of sku s is specially notable Here his early experience 
as a miller told m his favour No one has painted English 
cloud effects so truthfullv, or used them as a compositional 
quantity with so mui h skill Though m looking at nature he was 
dc termmed to see with lus own eves and not with those of any 
former master, he found that the science of his predecessors 
was necessary to him before his sketches could lie translated 
into large pictures In these pictures his vivid tones and fresh 
colour are grafted upon the formulae of Claude and Ruliens 
and It is a common error to regard Constable as an opponent of 
the great old masters His pictures, like his writings and lectures, 
prove just the reverse His dislike was reserved for the painters 
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who took thtir ideas from oilier painters instead of getting them 
directly from nature 

AuiHOKiiics - \inonf, oltli i hooks scc ( R I^sIk, Mavoin <// 
the Life of John Lou-^tahle, A’ / (1 ondon, 2nd (d 181s 3rd cd 
i8y6) (the clissical woik on tht sut)j(cf) and Landscape 

Scenery, a Series of Forty Me zotint / nt^raving!, on Steel, 61 Dai id 
Lucas, from putnres painted by fohn Constable, R 4 (London, folio, 
1855) The large woik on Constable and his Injlucnie on J andsiafi 
Fainting, In C J Holmes (1902) cont iins fht onh clnonologic d 
ritiJf>gur of ronslahlt s pamtmns and skttclus Leslie s Ijiograjih^ 
has been admirably renwred into Erench bv M I eon Razalgcttf 
(Raris, H Elonrv, 1005) (t J H ) 

CONSTABLE, SIR MARMADUKE (c 1435-1318), 1 ng'ish 
soldier, was descended from a certain Robert (d 1216), lord 
of Hamborough, who was related to the I aevs, hereditary 
constables of Chester, hence the surname of the family A son 
of Sir Rolxrt ( onstable (d T48S) Marmaduke was in France 
with Edwaid IV in 1473 and with Henry VII m 1492 He was 
sheriff of Staffordshire and Vorkshire, was m high favour with 
Henry VI 1 and Henrv VJII and led his kinsmrn and retainers 
to the battle of flodden in 1313 He was twice married, and 
kft several sons when he died on the 2olh of November 1518 
In Flamlxirough ehi nh one mav still read a rhvming epitaph 
describing Constables life and prowess 

Sir Marmaduke s eldest son, Sir Robert Constable (c 1 178- 
1537), hel|xd Ilcniy VH to defeat the Cornish rebels at Black- 
heath m 1497 In 15 36, when the rising known as the Pilgnm.ige 
of Grace broke out in the north of Tnglanel, Constable was one 
of the insingent Icwleis, but towards the ilose of the vear he 
submitted at Done aster and was pardoned He did not share 
in the renew'al of the rising which look place m januarv 1537 , 
but he refused the king s invitation to proeetd to l^onrlun, and 
was arrrsteel fried for treason, he w is hanged at Hull in the 
following [line 

Sir Marmaduke s second son, Sir Marmaduke Constable 
(r 1480-1343) w 1^ knighted after the battle of Hodden, and 
was at the Field of the ( loth of (jold in 1320 He was a knight 
ol the shire for Yorksiirc and then for W irwickshire, and was 
a member of the Coune il e>f the isorth fmm 1337 until his death 

Another nolcworthv member of this familv was the regicide, 
Sn William ( onstahk (d 1653) who vv is erealed a haremet in 
t6ii \ member of the Long Pirlivment, he fought with 
distinction among the parliamentarians at Pdgehill in 1644 
his mihtuv enterprises m north \orkshiro were vm successful 
and later he guarded the king it ( anshrooke and was governor 
of Ciloucester He was one of the king s inelges was a member 
of the council of state umler Cromwell uid died in London on 
the 15th of Tune 1633 

CONSTABLE (() hr conuestahU Fr contu table, Med Lat 
comcstabths, conestabihs, eonstabularius, from the l-at lomes 
sialuh, count of the stable) a title now confined to the lord 
high constable of England, the lord constable of Seotlind the 
constables of some reival castks in Fngland, and to eertam 
executive legal olhcials of inferior rank m Great Bntain and the 
United States 

The history of the constable ib closdv anakigous to that of 
the mirshil (qv ) for just as the modern marshals whatever 
their rank or ofliee, are traceable both as to their title and 
functions to the matescaleus, or master of the herse, of the 
hrankish kings, so the constable whether he be a high dignitary 
of the royal court or a “ pettv constable ’ m a val! ige, is derived 
by a logical evolution from the counts of the stibleof the Fast 
Roman Emperors 

The TEzantine comes sfahuli tov emi/iAou) was m his 

origin simply the imperial master of the horse, the head of the 
imperial stables and a great officer of state From the East the 
title w’as borrowed bv the Frankish kings, and during the 
(arohngian epoch a corner stabuli was at the head of the royal 
stud, the marshals (marescaln) being under his orders Ihe 
office survived and expanded in France under the ( apetian 
dynasty m the nth century the constable has not onlv the 
general superintendence of the toval stud, but an important 
command m the army — though still under the orders of the 
seneschal, — and certain limite^d powers of jurisdiction from 
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this time onward the office of constable tended, in France, 
continually to increase in importance On the abolition of the 
seneschalship by King Philip Augustus m 1191, the constable 
succeeded to many of lus powers and prnileges Ihus m the 
13th century he claimed as of right the privilege of leading the 
\anguard of the army Under Philip the hair (1268-1314) he 
begins to be invested with the mihtarv government of certain 
provinces as lieutenant of the king (locum Uueus rigis) , and 
finally, in the 14th century, owing to the confusion of his high 
prerogatives as the royal lieutenant with his functions as con- 
stable, he IS, as constable, recognized as commander-in-chief 
of the army The hrench kings never allowed the office of 
constable to become hercditarv, and in January 1627, after the 
diath of hran(,ois dc Bonne, due de Lesdiguiercs, the office was 
suppressed by royal edict Napoleon created the office of grand 
constable for his brother Louis, and that of vice-constable for 
Marshal Berthier, but these wcie suppiesscd at the Re‘toration 
Ihe jurisdiction of the constable, known as the connetabln it 
marechaussee de France, was held in fee until the abolition of the 
ollue of constable, when it became a royal court, without, 
however, changing its name Henceforth it was nominally under 
the senior marshal of hrance, and all marshals had the right of 
sitting as judges, but actually it was presukd over bv the 
lieutenant general with the lieutenant particulier and the prociinui 
dll rot as assts-,ors At first peripatetic, its seat was ultimatel} 
fixed at Pans, as part of the organization of the parlement Its 
jurisdiction, which included all military persons and causes, 
was somewhat vaguely extended to embrace all crimes of violence, 
&c , committed outside the jurisdiction of the towns, it thu' 
came often into conflict with that of the other royal courts 
Ihe office of constable was not confined on the continent to 
France The Gothic kings of Spam had their comites stabuli , 
so did, later on, the kings of Naples, where the functions of this 
officer were much the same as in France Ihe great vassals of 
the French ciown, rnoreovei, irranging their households on the 
model of that of the king, had their constables, whose office 
tended for the most part to become hereditary Ihus the 
constableshij) of the county of ioulousc was hcreditaiy in the 
family of Sabran, that of Normandy m the house of Crespm 
In England the title of constable was unknown befoie the 
Conquest, though the functions of the office were practically 
those of the English <ttaller In the laws of Edward the Confessor 
the title constable is mentioned as the French equivalent for 
the English heretoga, or militiry commander (diictor exerctim) 
But among the great officers of the Norman-English court the 
constable duly makes his appearance as “ cjuartermastcr-general 
of the court and of the army ” In England, however, where the 
office soon became hereditary, the constable never attained the 
same commanding position as in France, though the military 
duties attached to his office prevented its sinking into a mere 
grand serjeanty He was not the superior of the marshal, the 
functions of the two offices being in fact liirdly distinguish iblc 
From the first, moreover, the title of constable was not confined 
to the constable proper, whose office m the reign ot Stephen was 
made hereditary under the style of high constable (see Lord 
High Constable) , for every command held under the supreme 
constabulana was designated by this name, and theie were 
constables of troops, of castles, of garrisons and even of ships 
(constabulana navigtt regn) Under the Noiman and Angevin 
kings, then, the title h ici come to be loosely applied to any high 
military command Its extension to officials exercising civil 
jurisdiction is not difficult to account for In feudal society, 
based as this was on i military organization, it is easy to see how 
the military jurisdiction of the constables would tend to encroach 
on that of the civil magistrates The origin of the modern chief 
and petty constables, however, is to be traced to the btatutc of 
Winchester of i28<;, by which the nitional militia was organized 
by a blending of the military svstem with the constitution of 
the shires Under this act a chief or high constable was appointed 
in every hundred , while in the old tithmgs and vtllatae the 
village bailiff was generally appointed a petty constable, receiving 
m addition to his old magisterial functions a new military office 


From the time of Fdward III the old title of reeve or tithmg-man 
is lost in that of constable, which represents his character as an 
officer of the peace as well as of the militia The high and pett> 
constables continued to be the executive legal officers in the 
counties until the County Police Acts of 1839 and 1840 re- 
organized the county police In 1842 an important statute was 
passed enacting that for the tuture no appointment of a pettv 
constable, heaciborough, borsholder, tithing -man, ot peace 
officer of the like dest ription should be made for any parish at 
anv court leet, except for purposes unconnected with the pre- 
servation of the peace, and providing, as a means of increasing 
the security of persons and prooerty, for the appointment bv 
justices of the peace m divisional petty sessions of fit persons or 
their substitutes to act as constables in the several parishes ot 
England, and giving vestries an optional power of providing 
paid constables Under the arts of 1839 and 1840 the establish- 
ment ot a paid county police force wts optic/nal with the justices 
\\ith the Police \ct of 1856 this optional power became com- 
pulsoi \ , and thenceforth the historj of the petty constable in 
Englancl is that of the police In 1869 provision was made foi 
the abolition of the old office of high constable (the High f on- 
stahles Aci- 1869) and, as the establishment of an efficient police 
force rendered the general appointment of parish constables 
unnecessary, the appointment ceased, subject to the appointment 
bv vestries of paid constables under the chief constable of the 
county (Parish Constables Act 1872) See further Poiicl 

“ Spee lal constables ’ are peace officers appointed to act on 
occasional emergencies when the ordinary police force is thought 
to be deficient The appointment of special constables is for the 
most part regulated bv an act of 18 ?i In the absence ol 
volunteers the office is compulsorc on the appointment of two 
justices The lord-lieutenant may also appoint special constables 
and the statutory exemptions may be disregarded, but voters 
cannot be made to serve during a parliamentaiy election 
While in office special constables have all the poweis of a common 
law constable, and in I ondon those of a metropolitan police 
officer 

In the United States, outside iht laiger towns, the pttt\ 
constable retains much the same status as in 1 ngland before 
the act of 1842 He still has a limited judicial power as con- 
servator of the peace, and often exert ises various additional 
functions, such as that ol tax-colkctoi 01 overset i of the roads 
or other duties, as mav be decided tor him bv the tommunity 
which appoints him In the old colonial days the office, boi rowed 
from h ngland, was of much important c The office of high 
constable existed also in Philadelphia and New York, m the 
latter town until 1830, and m some towns the title has been 
retained for the chief of the police force 

Stc Du Cangi , C^/ossauiiwi (td \ioit, 1883), s Comts Stahiili 
R Gncist, //it/ of till 111 }, Constitution {trs I ondon, i8c»i) \V I 
Mclvdl( I tt, Hist of Potue in t ngland ([ondon, looi) I inset 
of the Latvs of Lugland s ‘ C oust il)l( (t ondon 1007) W Stublts 
CoHstitiitional Hilt of I ngland (Oxioid, 1875-1878) \ Luchaiit, 

Maiuul de-i iiislilulioiis fraiifaists (Vxri'^, i8g2) (W \ I’) 

CONSTANCE (Ger Konstanz or C oslnitz), a town in the grand- 
duchy of Baden It is built, at a height of 1303 tt ibovc the 
sea, on the S or left bank of the Rhine, just as it issues from 
the Lake of ( onstance to form the Untersee Ihe town com- 
municates by steamer with all the places situated on the shores 
of the Lake of Constance, while by rail it is 30 01 31 m by one 
or other bank of the Rhine trom bchaffhaustn (on the W ) 
and 22 i m along the b W shore of the lake from Rorschach 
(S F ) In 1905 It numbeud 24,818 inhabitants, mostly German- 
speaking and Romanists A hne bridge leads north over the 
Rhine to one suburb, Petershausen, while to the south the town 
gradually merges into the Swiss suburb of Kreuzhngen It is 
a picturesque little town, with several noteworthy medieval 
buildings The former cathedral chunli was mainly built 
1069-1089, but was later gothicized , near the west end of the 
nave a plate in the floor maiks the spot where Huss stood when 
condemned to death, while in the midst of the choir is the brass 
which covered the grave ot Robert Hallam, bishop of Salisbury, 
who died here in 1417, during the council The old Dominican 
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convent, on an island east of the town, is now turned into a 
hotel, but the buildings (especially the cloisters) are well pre- 
served The 14th century Kaufham (warehouse for goods) was 
the scene of the conclave that elected Martin V , but the council 
really sat m the cathedral church The town-hall dates from 
1592, and has many points of interest In the market place, 
side by side, are two houses wherein two important histoncal 
events are said to have taken place — in the “ Gasthaus zum 
Barbarossa ” Frederick Barbarossa signed the peace of Constance 
(1183), while in the house named “zum Hohen Hafen ” the 
emperor Sigismund invested Frederick of Hohenzollern with 
the mark of Brandenburg (1417) On the outskirts of the town, 
to the west, in the Bruhl suburb, a stone marks the spot where 
Hus and Jerome of Prague were burnt to death The Rosgarten 
museum contains various interesting collections Constance is 
the centre of a brisk transit trade, while it has various factories 
and other industrial establishments 

Constance owes its fame, not to the Roman station that 
existed here, but to the fact that it was a bishop’s see from the 
6th century (when it was transferred hither from Vmdomssa, 
near Brugg, in the Aargau) till its suppression in 1821, after 
having been secularized in 1803 and having lost, in 1814-1815, 
Its Swiss ixirtions The bishop was a prince of the Hol> Roman 
Fmpire, while his diocese was one of the largest in Germany, 
including (shortly before the Reformation) most of Baden and 
Wurttemberg, and 12 out of the 22 Swiss cantons (all the region 
on the right bank of the Aar, save the portions included m 
the diocese of Coire) — in it were comprised 350 monasteries, 
1760 benefices and 17,000 priests It was owing to this im- 
portant position that the sec city of the diocese was selected 
as the scene of the great reforming council, 1414-1418 (see below), 
which deposed all three rival popes, elected a new one, Martm V , 
and condemned to death by hre John Huss (6th of July 1415) and 
Jerome of Prague (23rd of May 1416) In 1192 (some writers 
say m 1255) became an imperial free city, but the bishop 

and his chapter practically ruled it till the time of the Reforma- 
tion C onstance is the natural capital of the Thurgau, so that 
when in 1460 the Swiss wrested that region from the Austrians, 
the town and the Swiss ( onfcderation should have been naturally 
drawn together But Constanct refused to give up to the Swiss 
the right of exercising criminal jurisdiction in the Thurgau, 
which It had obtained from the emperor in 1417, while the 
\ustrians, having bought Bregenz (m two parts, 1451 and 1523), 
were \ cry desirous of securing the well-placed city for themselves 
In 1530 Constance (whose bishop had been forced to flee in 1527 
to Meersburg, on the other side of the lake, and from that time 
the episcopal residence) joined, with Sti-assbuig, Memmingen 
and Lindau, the Schmalkaldcn league But after the great 
defeat of the Protestants in 1547, m the battle of Muhlberg, 
the city found itself i^uite isolated m southern Germany The 
Austrians had long tried to obtain influence in the town, especi- 
ally when Its support of the Protestant cause attracted the 
sympathy of the Swiss Hence Charles V lost no time, and in 
1548 forced it, after a bloody, though unsuccessful, fight on the 
bridge over the Rhine, not merely to surrender to the imperial 
authority and to receive the bishop again, but also to consent 
to annexation to the Austrian family dominions Protestantism 
was then vigorously stamped out In 1633 Constance resisted 
successfully an attempt of the Swedes to take it, and, in 1805, 
by the treaty of Pressburg, was handed over by \ustria to 
Baden 

See S J Capper, The ShoP'es and Cities of the Bodensee (I ondon, 
1881) G GsellEels, Drr Bodensee (Munich, 1893), Bruckmann’s 
illustnerte Reisefuhrer E Issel, Die Reformation in Konstanz 
(Frcibuig i/B , 1898) , I X Kraus, Die Kunstdenkmaler des Kretses 
Konstanz (Freibuig i/B , 1887) J Laible, Geschiehte der Stadt 
Konstanz (Konstanz, 1896) A Maurer, Der Vberganff der Stadt 
honstanz an das Haus Osterretch {YthulhIM, 1904) (W ABC) 

CONSTANCE, COUNCIL OF. This council, convoked at the 
instance of the emperor Sigismund by Pope John XXIII — 
one of the three popes between whom Christendom was at the 
time divided — with the object of putting an end to the Great 
Schism of the West and refoiming the church, was opened on 
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the 5th of November 1414 and did not close until the 22nd of 
April 1418 In spite of his reluctance to go to Constance, 
John XXIII , who succeeded Alexander V (the pope elected 
by the council of Pisa), hoped that the new council, while confirm- 
ing the work of the council of Pisa, would proclaim him sole 
legitimate pope and definitely condemn his two rivals, Gregory 
XII and Benedict XIII But he was soon forced to renounce 
this hope So urgent was the need of restoimg union at anv cost 
that even prelates who had taken an active part in the work of 
the council of Pisa, such as Pierre d’Ailly, cardinal bishop of 
Cambrai, were forced to admit, in view of the fact that the 
decisions of that council had been and were still contested, that 
the only possible course was to reconsider the question of the 
union de novo, entirely disregarding all previous deliberations 
on the subject, and treating the claims of John and Ins two 
competitors with the strictest impartiality Peebly supported 
by the Italians, by the majority of the cardmals, and by the 
representatives of the king of France, John soon found himself 
in danger of being driven to abdicate With the connivance of 
the duke of Austria he fled, first to Schaffhausen, then to Laufen- 
iiurg, hreiburg, and finally to Breisach, in the hope of escaping 
in Burgundian territorv the pressure exerted upon him by the 
emperor and the fathers of the council His flight, howexer, 
only precipitated events Sigismund declared war on the duke 
of Austria, and the fathers, determined to have their will carried 
out, drew up in their 4th and 5th sessions ( 30th of March and 6th 
of April 1415) a set of decrees with the intention of justif>mg 
their attitude and putting the fugitive pope at their mercy 
Interpreted in the most general sense, these decrees, which 
enacted that the council of Constance derived its power immedi- 
ately from Jesus Christ and that every one, even the pope, was 
bound to obey it and ev^rv legitimately assembled general 
council in all that concerned faith, reform, union, &c were 
tantamount to the overturning of the constitution of the church 
by establishing the superiority of the council over the pope 
Their terms,howcver,could not fail to give rise to some ambiguitx , 
and their validitv was especially contested on the ground that 
the council was not ecumenical, since it represented at that 
date the obedience of only one of three rival popes Neverthe- 
less, John, who had been abandoned by the duke of Austria and 
imprisoned in the castle of Radolfzell, near Constance, was 
arraigned, suspended and deposed (May 29th), and himself 
ratified the sentence of the council 

Pope Gregorv XII was next required to renounce his rights, 
and this he did, with as much independence as dignity through 
a legate, who prev lously convoked the council in the name of his 
master, and thus in some sort gave it the necessary confirmed 
authority Ihn. was the rcgulai extinction of the line of pontiffs 
who, if the validity of the election of Urban VI on the 8th of 
April 1378 be admitted had held the legitimate papacy for thirty- 
seven years 

All that remained was to obtain the abdication of Benedict 
XIII, the suciessor of the Avignon pojie Clement VII, but 
the combined efforts of the council and the emperor were power- 
less to overcome the obstinacv of the Aragonese pope It was 
in vain that Sigismund journeyed to Perpignan, and that the 
kings of Aragon, Castile and Navarre ceased to obey the iged 
pontiff Abandoned by almost all his adherents Benedu t found 
refuge m the castle of Peniscola on an impregnable rock overlook- 
ing the Mediterranean, and remained intractable At the council 
proceedings were instituted against him, which ended at last on 
I the 26th of July 1417 in his deposition In this sentence it is 
to be noted that the council of Constance was careful not to base 
Itself upqn the former decision of the council of Pisa The action 
of the council of Constance in renewing the condemnation of 
the doctrines of VVytliffe pronouncid at Rome in 1413, and in 
condemning and executing John Huss and Jerome of Prague, 
i« dealt with elsewhere (see Wycliffe, Huss, Jeromi of 
Prague) Nor is it possible to mention here all the intrigues 
and quarrels tjiat arose during three and a half years among 
the crowd of prelates, monks, dixtors, simple clerks, princes 
and ambassadors composing this tumultuous assembly — perhaps 
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the greatest congress of people the world has ever seen From 
the outset, voting by count of heads had been superseded by 
votmg according to nations, all questions were deliberated 
and settled m four distract asserabliefr— the Italian, the French, 
tlie German, and the English,^— the decisions of the nations 
being merely ratified afterwards pro forma by the council in 
general congregation, and also, if occasion arose, in public session 
These four groups, however, were of unequal importance, and 
thanks to t^ arrangement the English, although weakest in 
point of numbers, were able to exercise the same ir^uence m the 
council as if they had formed a fourth of the voters — the same 
influence, for instance, as the Italians, who had an imposing 
numerical force This anomaly aroused lively protests, especi- 
ally m the French group, aJter the battle of Agincourt had 
rekindled national animosit^j on both sides Ihe amval oi the 
Spaniards at Constance neccssitatmg the formation of a fifth 
nation, Pierre d’AiUy avaaled himself of the opportunity to ask 
either that the Fngteh nation might be merged in the German, 
or that each great nation might be allowed to divide itself into 
little groups each equivalent to the English nation It is not 
difficult to imagine the storms aroused by this indiscreet proposal, 
and had not the majority of the Frenchmen assembled at Con- 
stance had the sagacity tO' refuse to uphold the cardinal of 
Cambrai on this point, the upshot would have been a premature 
dissolution of the council. 

Another source of trouble was the attitude of the emperor 
Sigismund, who, not content with protecting bj his presence 
and as far as possible directing the deliberations of the “ Uni- 
versal Church,” followed on more than one occasion a policy 
of violence and threats, a policy all the more irritating since, 
weary of his previously assumed rolt of peacemaker between 
the Christian powers, he had abruptly allied himself with the 
king of England, and aidopted an extremely hostile attitude 
towards the king of France 

The reform which the council had set itself to effect was a 
subject the fathers could not broach without stirring up dis- 
sension some stood out obstinately for preserv ing the ’status quo, 
while others contemplated nothmg less than the transformation 
of the monarchical administration of the church into a parlia- 
mentary democracy, the subordination of che sovereign pontiff, 
and the annihilation of the Sacred ( ollege In view of these 
difficulties, the opinion which tended to assure the success of one 
at least of the great tasks before the council, viz the re-estabhsh- 
ment of unity by the election of a single pope, finally prevailed 
in despite of S^israund The general rrform on which the count il 
had failed to come to an understanding had to be adjourned, and 
the council contented itself with promulgating, on the qth of 
October 1417, the only reforming decrees on whi^ an agieemeut 
could be reached The prmciple of the pcnodiaty of the counals 
was admitted , the first was to assemble after the lapse of five 
years, the second within the next seven years, and subsequent 
councils were to meet decennially In the event of a fresh 
schism, the council, which bound itself to assemble immediately, 
even without formal convocation, was to remain sole judge of 
the conflict After his election the pope had to make a pro- 
fession of the Catholic faith, and give guarantees against arbitrary 
translations Finally, the council pronounced in favour of the 
pope’s renuncution of the right to the movable property of 
deceased j[welates (spohum) as well as of the right of procurations 
1 he execution of the surplus of the general reform of the church 
in Its head and members was left m the hands of the future 
pope, who liad to proceed ccmjomtly with the council, or rather 
with a commission appointed the nations — in other words, 
once the new pope was elected!, the fathers, conscious of their 
impotence, were disinclined to postpone their dispersion until 
the laborious achievement of the reform They were weary of the 
business, and wished to be done with it 

In order to rebuild the see of St Peter on a basis now cleared 
of obstacles, an attempt was made to surround the election of 

* The Engbsh, who had hitherto bten considered to form part 
of the German ' nation, w< re recognized a.*i a separate nation at 
this council for the first tune 


the future pope with all the necessary guarantees The authority 
of the cardinals, who were the only persons jiudiaally invested 
with the right of eleetmg the pope, emerged from the crisis 
through which the church had just passed m far too feeble and 
contested a condition to carry by its own weight the general 
assent It was therefore decided that with the cardinals each 
nation should associate six delegates, and that the successful 
candidate should be required to ^1 two-thirds of the suffrages, 
not only in the Sacred College, but also m each of these five 
groups. The advantage of this arrangement was that the cheuee 
of the future pope would depend, not only on the vote of the 
cardinals, thus safeguarding tradition, but at the same time on 
the imanimous consent of the various nations, by which the 
adhesion of the whole Catholic world to the election would be 
guaranteed There was, indeed, a danger lest the rivalries m 
the assembly might render it exceedingly difficult, not to say im- 
possible, to obtain such unanimity But at the end of three days 
the conclave resulted la the election of Cardmal Otto Colonna, 
who took the name of Martin V (i ith of November 1417), and 
the Great Schism of the West was at an end 
To conform to the decrees of the council, the new pope drew 
up a project of reform with the concurrence of the fathers still re- 
raaming at Constance, and subsequently made various reforming 
treaties or concordats with the nations of tlie council, which 
finally broke up after the 45tli session, held on the 32nd of April 
1418 To all seeming the pope had admitted the eanonicity of 
several of thedecreesof Constance^ — for instance, he had aubmiitted 
to the necessity of the periodical convocation of other councils , 
but from his reticence on some points, as well as from his general 
attitude and some of his constitutions, it appeared that the 
whole of the decrees of Constance did not receive his unqualified 
approval, and without any definite pronouncement he made come 
reservations in the case of decrees which were detrimental to the 
nghts and pre-eminence of the Holy See 
See H von dcr H irclt, Magnum oerunienicnm Constants $ns« 
conctltunt (Frankfort, 1700), UJiich \on Richental, Das Concihum- 
buch iu Cousiam, cd b> Buck in the Bihlwthik des liter Veretns 
(Stuttgart, 1882) H Finkt, rorschnngen und Quellen zur Geseh 
des Konstamer Konztls (Paderborn 1880), and Acta ccmcilii Consiait 
ftensts, vol 1 (Munster, i8y6) N Valois, La I lancc et le grand 
schisme d Occident, \o\ iv (Pans, iyo2) (N V) 

CONSTANCE, LAKE OP (called by the Romans I acus Brigan- 
tinus or lake of Bregenz, and now usually named m German 
Bodensee, as well as the ” Swabian Sea ”), the most extensne 
sheet of water vn the Alpine region, after the l>ake of Geneva 
It is situated on the north-east frontier of Switzerland, and is 
foraied by the Rhine Its shape is oblong, while at its north- 
westemextremity it divides into t\\ 0 arms, the Unlersee (from Con- 
stance to Stein-am-Rhcm) and the Vherhngersee (running up to 
Ludwigsliafen) The length of the lake from Bregenz to Steui- 
am-Rhein is 46J m , wliile that from Bregenz to Ludwigshafen 
is but 40 m Its surface is 1309 ft above sea-level, the greatest 
width IS loi m , and the greatest depth 827 ft The area of the 
lake is 204I sq m , of whi^ 81I sq m have belonged to Switzer- 
land since 1803, the cantwi of Ihurgau holdmg sq m and 
that of St Gall 21I sq m Austria has held Bregenz, at the 
south-ea.stern angle of the lake, since 1451, while the north end 
of tlie lake belongs to Baden (Constance held since 1805), and 
bits of Its eastern shore form part of Wurttemberg (Friedrichs- 
hafen, formerly called Buchhorn, since 1810) and of Bavaria 
(Lmdau smee 1805) The first steamer was placed on its waters m 
1824 Numerous remains of lake-dwellings have been found on 
the shores of this lake (see E von Troltsch, Die Pfahlbauten 
des Bodenseegebtetes, Stuttgart, 1902) (W A B C ) 

CONSTANS, JEAN ANTOINE ERNEST (1833- ), French 

statesman, was bom at B6ziers He began his career as professor 
of law, and in 1876 was elected deputy for Toubuse He sat 
in the Left Centre and was one of the 363 of the i6th of Ma> 
1877 Re-elected in October 1877, joined Freycmet as 
minister of the interior m May 1880, holdmg this portfolio until 
the 14th of November i88i On the 22nd of February 1889 he 
agam assumed the same office m the lirard cabinet He became 
prominent as a stalwart opponent of the Boulangist party, 
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coftstitutuig the senate a high court of justice, and taking police 
measures against the Ligue des patriotes He resigned on the 
1st of March 1890-, but his resignation involved the fall of the 
cabinet, arwl he resumed his portfolio m the Freycmet caljmet 
on the I ;th of March On the 29th of December 1889 he had 
been elected senator by the department of the Haute-Garonne 
He was violently attached by the press and the Boulangist 
deputies, but did not resign until the whole cabinet withdrew, 
on the af6th of February 1892 In December 1898 he was 
appointed aawbassadoc at Constantinople 

COKSTAWT, BEKCJAMHf (i84‘5-*i902), French painter, was 
bom in Pans, and studied undjer Cabonel His first Salon picture, 
“ Hamlet et le Rw,” was hung in 1869, and he botanoe at once 
one of the recognized modem masters in France In addition 
to a number of subject-pictures, such as “ Trop Fard ” (1870), 
“ Samson et Diililah *’ (i8‘7i), and others taken from Moroccan 
studies, he was an eminent painter of portraits of some of the 
most prominent merv and women of the day, one of his last being 
that of Queen Victoria (1900) He was a member of the Institut 
de France and received several French and foreign decorations 
CONSTANT DE REBECQUE, HENRI BENMMIN (1767-1830), 
French writer anfl politician, was born at Lausanne on the 
2Sth of October 1767 His mother, Hennette de Chandieu, died 
at his birth , and ins father. Juste Arnold de Constant, com- 
manded a regiment m the Dutch service After a good pnvatc 
educaticm at Brussels, he was sent to Oxford, and thence to 
Erlangen , a subsequent residence at Edinburgh and the relations 
there formed with prominent Whigs profoundly irvfluenccd his 
political views He returned to Switzerland in 1786, and in 
the next year visited I’aris, where he met Madame de Cham^re, 
a Dutch wonaan who had married into a Swiss family with which 
his o\vn was connected Madame de Chamdre, although twenty- 
seven years older than Constant, became his mistress, and the 
liaison, an affair possibly more of the intellect than of the heart, 
lasted until 1796, when Constant became intimate with Madame 
de Stad After an escapade m England m 1787, he spent two 
months with her at ( olombier before becoming, in deference to 
his father’s wishes, chamberlain at the court of Charles William, 
duke of Bnmswick, where m 1789 he married one of the ladies- 
in-waiting, Wilhetmina, Baroness Chramin. The duke’s share 
in the coalition against France made his service incompatible 
with Constant’s political opinions, which were already definitely 
republican, and, on the dissolution of his marriage in 1794, 
he resigned his post Meanwhile hrs father bad been accused 
of malversation of the funds of his regiment , Benjamin helped 
him with his defence, with the lesult that he was finally ex- 
onerated and restored to the service with the rank of general 
Constant, who Fiad met Madame de Stael at l^usanne in 1794, 
followed her in the next year to Paris, where he rajudly became 
a personage m the modcTate republican nrcle which met m her 
salon, and by 1796 he had established with her intimate 
relations, which, in spite of many storms, endured for ten years 
In 1796 he published two jmmphlets m defence of the Directoiy 
and against the counter-revolution, “ De la force da gouverne- 
ment actael et de la necessiie de se rail ter ” and “ Des reactions 
pohftques ” He was one of the promoters of the constitutional 
club of Salm, formed to counterbalance the royalist club of 
Cllchy, and he supported Barras m 1797 and 1799 in the coups 
d*Hat of 18 Fructidor, and of 18 Brumaire In December 1799, 
he was nominated a member of the Tnbunate, where he showed 
from the outset an independence quite unacceptable to Napoleon, 
by whom he was removed m the “ ei earning ” of that assembl) 
m 1802 His incessant opposition was attributed partly to his 
association with Madame de Stael, whose salon was a centre 
for those disaffected from the Napoleonic regime, and m 1803 
loe followed her into exile After M de Stacl’s deatli m 1802, 
there was no longer any obstacle to their marriage, but Madame 
de Stael was apparently unwilling to change her name Much 
of Constant’s time was spent with her at Coppet , but he also 
made long sojourns at Weimar, where he mixed in the Goethe- 
Schi'ller circle, and accumulated material for the great work on 
religion which he had begun, so far back as 1787, at Colom- 


bier. His re'abons with Madame de Stael became more and 
more difficult, and m 1808 lie secretly mamed Cliarlotte von 
Hardenberg, whom he had known at Brunswieic, and whose 
divorce from her second husband. General Dutertre, he had 
secured. Even his marriage, which did not prove a liappy one, 
was insufficient to cause an entire breach with Connne, wlio 
insisted on his return to Coppet for a short time In 181 1, while 
residing with his wife’s relations at Hardenberg, near Gottingen, 
he was brought into contact with German mysticism, which 
considerably modified his earlier sceptical views on religion 
TTie Napoleonic reverses of 1813 broiught him back to pohtics, 
and m November he published at Hanover his De I’esprtl de 
conquete et de V usurpation dans leurs rapports avec la civthsaiton 
europeenne, directed against Napoleon. He also entered into 
relations, with the crown prince of Sweden (Bernadette), who 
conferred on him the order of the Polar Star On his return 
to Pans, dunng its occupation by the allied sovereigns, he was 
well received by the emperor Alexander I of Russia, and resumed 
his old place m the Liberal salon of Madame de Stael In a senes 
of pamphlets he advocated the principles of a Liberal monarchy 
and the freedom of the press At this point be^n the second 
great attachment of his life, his unfortunate infatuation for 
Madame Rdcamier, under whose influence lie committed the 
worst blunder of his political career At the beginning of the 
Hundred Days he had violently asserted 111 the Journal da 
debals his resolution not to be a political turncoat, and had left 
Paris Attracted bv Madame RiJcamier, he soon returned, and 
after an inttrvK w with Napoleon on the loth of April, he became 
a supporter of his government and drew up the Acte constitu- 
iionnti Ihe return of Louis XVIII drove him into exiE In 
London m 181 s he pubhshed Adolphe, one of the earliest examples 
of the psychological novel It had been wntten m 1807, and 
is intrinsically autobiographical , that Adolphe represents 
Constant hmiself there is no dispute, but Fllenore probably 
owes something both to Madame de Charri re and Madame 
de Stael In i8i6 he was agam in I^is, advocating Lilieral 
constitutional principles He founded in 1818 with otlier 
I ilieral journalists the Mtnerve jran^aise and in 1820 La 
Rtnommee In 1819 he was returned to the Chamber of Deputies, 
and proved so formidable an opponent that the government 
made a vain attempt to exclude him from the Chamber on tlie 
ground of his Swiss birth Perhaps the greatest service he 
rendered to his party was his consistent advocacy of the freedom 
of tlic press. At the outbreak of the revolution of 1830 he was 
absent from Pans, havung undergone an operation, hut he re- 
turned at the request of Lafayette to take his share m the 
elevation of Louis Philippe to the throne On the 27th of August 
he was made president of the council of state, but he died on 
the 8th of December of the same v ear Dunng his later y ears 
ht had been a cripple in consequence of a fall in the Chamlier 
of Deputies, and he fought the last of his many duels sitting in 
a chair After the deatli, m 1817, of Madame de Stael, whom 
he contmued to visit daily until the end, he had ceased to go into 
society, giving lumself up to his passion for play To pay his 
gambling debts he accepted a gift of 200,000 francs from Louis 
Philippe, tlius affording a ready handle to his enemies The 
failure of his candidature for the Academy m 1830 is said to 
have been a shock to his enfeebled health 

Constant’s political career was spoiled bv his liaison with 
Madame de Stael, and at the Restoration was furtlier disturbed 
by his unreturned passion for Madame Recam ler llis defects 
as a debater were not compensated entirely by the excellence 
of his set speeches , but his wide culture and powerful intellect 
weie bound to leave their mark on affiirs His political in- 
consistencies were more apparent thaji real, for there was no 
break in his advoaicv of Liberal principles His best writing 
IS to be found m his journalism and correspondence (only a 
small part of vvhidi has been pubhshed), rather than la his more 
pretentious political pamphlets 

In the mojt important of his writings, De la religion considiree 
dans sa source, ses formes, et ses d nloppeinenls (5 vols., 1825- 
1831), he traces the successive transformations of the religious 
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entiment imperishable under its varying forms Besides 
idolphe, in its way as important as Chateaubriand’s Rene, he 
eft two other sketches of novels in MS , which are apparently 
ost His political tracts were collected by himself as, Collectton 
ornpUte des ouvrages pubhes sur la trance, formant une 
spece de cours de polthque conshtutionnelle (4 vols , 1818-1820), 
IS were his Dtscours a la Chambre dei, Diputes (2 vols , 1827) 
Authorities — Stc Constant s Cahier rouge, published first in 
007, containing his autobiography from 1767 to 1787, Journal 
tiiime (1804-1816), le edited with tlie lettres d sa famtlle by D 
lelcgaii in 1895 the semi autobiographical idolphe his letters 

0 Madame de Charn^re , to Madame Rdcamier, edited by Madame 
enormant m 1882 His ordinary diary has disappeared, with his 
tters to his wife and to Madame de Stafel See further an article 

ly Lo^ve Vcimars in the Revue des deux mondes (ist January 18^3) , 
f Castille, R Constant (1859) , the Reminiscences of } J Coulmann 
3 vols , 1862-1869) 6d Hernot, Madame de Rdiamtev et ses amts 
1904) Samte Beuve m Derniers portraits littiraires (B Constant 
nd Madame de Qiarri^ic), Causenes du lundi (vol xi ), Nouveaux 
iindis (vol 1 ) , E Faguct, PolUtques et moralisUs du \/Y« Slide 
lire s6ric, 1891) P Godet, Madame de Charnere et ses amts 

CJcncva, 1905) L Miclion, Le Gouiernement parlementaire sous la 
Ustauratior (roo'j), containing an analysis of tht more important 
f Constant s political writings , \ Glachant, Benjamin Constant 
yus I ceil du guet (1906), containing in account of his relations with 
lie police, also his correspondence with Fauncl G Rudhr, La 
eunesse de B Constant, and Btbhographte critique (1901)) 
CONSTANTIA, a district of Cape Colony, in the Cape peninsula, 
oted for the excellent quality of its wines, the best produced 

1 South Africa The government wine farm, Groot Constantia, 

0 m S of Cape Town, contains over 150,000 vines This and 
tie adjacent farm of High Constantia are the only farms on 
^hich the vines yielding the finest wines flourish The district 
. also celebrated for the excellence of the fruit it yields Groot 
onstantia House is a good example of the Dutch colonial 
welling-houses of the 17th century It was built (r 1684) 
y the governor Simon van der Stell, and named in honour of 
is wife Constance Van der Stell also laid out the vineyard, 
hich soon attained a wide reputation Old Cape Colony, by 
[rs A F Trotter (London, 1903), contams a plan and sketches 
f Groot Constantia 

CONSTANTINE, the name of several Roman and Later Roman 
nperors 

CoNSTANiiNi, I , knowu as “ Ihe Great ” (288 ?- 337 ), Roman 
nperor — Flavius Valerius ( onstantmus,’ — was born on the 27th 
f February, probably m a d 288,^ at Naissus (the modern Nish) 

1 Upper Moesia (Servia) He was the illegitimate son of Con- 
antius I and Flavia Helena (described by St Ambrose as an 
inkeeper) His father, already a distinguished officer soon 
[terwards became praefectus praetorio, and in 293 was raised to 
le rank of Caesar and placed in command of the western 
rovinces While still a boy, Constantine was sent — practically 
5 a hostage — to the Eastern ( ourt He accompanied Diocletian 
> the East in 302, was invested with the rank of trtbunus prtmt 
dims and served under Galenus on the Danulie In 305 
locletian and Maximianus abdicated, and Constantius and 
alerius became Augusti, while Severus and Maximinus Daia 
tamed the rank of Caesares Constantius now demanded 
om Galenus the restoration of his son, which was unwillinglv 
anted , indeed, we are told that Constantine onlv escaped from 
le court of Galenus by flight, and evaded pursuit by carrying off 
1 the post-horses ' He traversed Europe with the greatest 
issible speed and found his father at Bononia (Boulogne), on the 
lint of crossing to Britain to repel an invasion of Piets and Scots 
fter gaining a victory, Constantius died at Eboracum (York), 
id on the 25th of July 306, the army acclaimed his son as 
Ligustus Constantine, however, displayed that union of deter- 
matlon and prudence which the occasion required He 
cepted the nomination of the army with feigned reluctance and 
rote a carefully- worded letter to Galenus, disclaiming responsi- 
^ The praenomtna Lucius, Marcus and Gaius are found in various 
scnptions In reality Constantine, like his father and successors, 

»re no praenomen 

® His age at death is vanously stated at 62 (Aur Vict ), 63 (Epit 
Caes), 64 (Euseb ), 65 (Zonaras and Socrates) and* 66 (Eutrop ) 
ars Seeck has shown that these statements are false, and that 
mstantine was bom m or about the year 288 a d 
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bility for the action of the troops, but requesting recognition as 
Caesar — position to which he might naturally aspire on the 
elevation of Severus to the rank of Augustus Galenus was not 
in a position to refuse the request, m view of the temper of the 
western army, and for a year Constantine bore the title of Caesar 
not only m his own provinces, but in those of the East as well 
He fought with success against the Franks and Alamanni, and 
reorganized the defences of the Rhine, building a bridge at 
Colonia Agrippina (Cologne) The rising of Maxentius {qv) 
at Rome (Oct 28), supported by his father Maximianus (q v ), 
ltd to the defeat and capture of the western Augustus, Severus 
(qv) Maximianusthereupon recognized Constantine as Augustus 
(a d 307) , their alliance was confirmed by the marriage of 
Constantine with Fausta, the daughter of Maximianus, and the 
father and son-in-law held the consulship, which, however, was 
not recognized m the East Galenus now invaded Italy, but 
was forced by a mutiny of his troops to retire from the gates 
ot Rome Maximianus urged Constantine to fall upon the flank 
of his retreating army, but he once more showed his determina- 
tion to tread the strict path of legitimacy Maximianus, after the 
failure of his attempt to depose his son Maxentius, was forced 
to seek refuge with Constantine, and became a quanUti negltgeable 
In 308 Diocletian and Galenus held a conference at Carnuntum 
and determined to annul the actions of the Western rulers 
Maximianus was set aside, Licmius invested with the put pie 
as Augustus of the West (Nov ii), while the title films Augus- 
torum was conferred upon Constantine and Maximinus Daia, and 
the former was destined for a first consulship (that of 307 ^ing 
passed over) for 309 Con'-tantme, with his customary union 
of prudence and decision, tacitlv ignored this arrangement, 
he continued to bear the title of \ugustus, and in 309, when he 
himself was proclaimed consul (with Licmius) m the East, no 
consuls were recognized m his dominions In 310, while Con- 
stantine was engaged in repelling an inroad of the Franks, 
Maximianus endeav oured to resume the purple at Arelate (Arles). 
Constantine returned m haste from the Rhine, and pursued 
Maximianus to Massilia, where he was captured and put to death ^ 
Since Constantine’s legal title to the Empire of the West rested 
on his recognition by Maximianus, he had now to seek for a new 
ground of legitimacy, and found it m the assertion of his descent 
from Claudius Gothicus (q v ), who was represented as the father 
of Constantius Chlorus ^ 

Constantme’s patience was soon rewarded In 311 Galenus 
died, and Maximinus Daia (who had assumed the style of 
Augustus in 310) at once marched to the shores of the Bosporus 
an<I at the same time entered into negotiations with Maxentius 
This threw Licmius into the arms of Constantine, who entered 
into alliance with him and betrothed his half-sister Constantia 
to him In the spring of 312 Constantine crossed the Alps, 
Ijefore Maxentius, who had been obliged to suppress the rebellion 
of Domitius Alexander in Africa, had completed his preparations 
Ihe force he commanded was of uncertain strength , according 
to his Panegyrist (who may have underrated it) it consisted of 
about 25,000, according to Zonaras of nearly 100,000 men 
He stormed Susa, defeated Maxentius’s generals at Turin and 
Verona, and marched straight for Rome This bold and almost 
desperate move, which contrasted strongly with Constantine’s 
usual caution, and seemed to court the failure which had befallen 
Severus and Galenus, was, it would seem, the result of an event 
which, as told in Eusebius’s Life of Constantine, takes the form 
of a conspicuous miracle — the Vision of the Flaming Cross 
which appeared m the sky at noonday with the legend ’Ei/ ro\n<p 
viKo, (“ By this conquer ”), and led to Constantine’s conversion 
to Christianity Fusebius professes to have heard the story from 
the lips of Constantine , but he wrote after the emperor’s 

® The story told in the De morlibus persecutorum (cap 30) of v later 
conspiracy of Maximianus, which failed owing to the fidelity of 
fausta, IS most probably a fiction 

•* Such IS the primary version of the story, implied in the Seventh 
Panegyric of Eunenius, delivered at Trier in a d 310 It would 
seem that when Christian sentiment was offended by the illegitimate 
origin ascribed to Constantius, the story was modified and Claudius 
became his uncle 
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death, and it was evidently unknown to him in the shape given 
above when he wrote the Ecclestasttcal History The author of 
the De tnorhbus persecutorwn, whether Lactantius or another, 
was a well-informed contemporary, and he tells us that the 
sign was seen by Constantine in a dream , and even Eusebius 
supplements the vision by day with a dream in the following 
night In any case, ( onstantme, who may have been impressed 
by the misfortunes which had befallen the more strenuous 
opponents of Christianity, adopted the monogram ^ as his 
device ^ and staked his all on the issue 

Maxentius, trusting in supenorit) of numbeis, — he is said to 
have had 170,000 infantry and 18,000 cavalry at his disposal, 
but this total probably includes the forces defeated by Con- 
stantine in Northern Italy — marched out of Rome and prepared 
to dispute the passage of the fiber at the Pons Mulvius (Ponte 
Molle), beside whuh a bridge of boats was constructed Our 
authorities give no satisfactor} account of the battle which 
followed, and Aurelius Victor places it at Saxa Rubr«, a state- 
ment accepted by Moltke and other modern authorities It 
is more probable, as Secck has shown, that while the head of 
Maxentius’s column may have reached Saxa Rubra(which is some 
miles to the north of the Mulvian Bridge on the Via Flaminia), 
Constantine, by a rapid turning movement, reached the Via 
Cassia and attacked Maxentius’s rearguard at the bridge,^ 
forcing him to fight m the narrow space between the hills and 
the Tiber The army which Constantine had been training for 
SIX years at once proved its superiority The Gallic cavalrj 
swept the left wing of the enemy into the fiber, swollen with 
autumn rains, and with it perished Maxentius, owing, as was 
said, to the collapse of the bridge of boats (Oct 28) The 
remainder of his troops surrendered at discretion and were 
incorporated by Constantine in the ranks of his army, with the 
exception of the praetorian guard, which was finally disbanded 
Thus Constantine became undisputed master of Rome and 
the West, and C hnstiamtv, although not as yet adopted as the 
official religion, secured by the edict of Milan toleration through- 
out the Empire This edict was the result of a conference 
between Constantine and I icinius in 313 at Milan, where the 
marriage of the latter with Constantia took place Constantine 
vvas forced to recognize Licimus’s natural son as his heir In the 
course of the same vear Licinius defeated Maximinus Daia, 
who perished at Tarsus by his own hand In 314 war broke out 
between the two Augusti, owing, as we are told, to the treachery 
of Bassianus, the husband of Constantine’s sisUr Anastasia, 
for whom he had claimed the rank of Caesar After two hard- 
won victories Constantine made peace, Illyricum and Greece 
being added to his dominions Constantine and Licmius held 
the consulship in 315, in which year the former celebrated his 
decemtalta, and on the ist of March 317 Constantine’s two sons 
and Licinius’a bastard were proclaimed Caesars 

Peace was preserved for nearly nine years, during which 
the wise government of Constantine strengthened his position, 
while Licinius (who resumed the persecution of the Christians 
in 321) steadily lost ground through his indolence and cruelty 
Great armaments, both military and naval, were called into 
being by both emperors, and in the spring of 324® Licinius 
(whose forces are said to have been superior in numbers) declared 
war He was twice defeated, first at Adrianople (July i) and 
afterwards at Chrysopolis (Sept 18), when endeavouring to 
raise the siege of Byzantium, and was finally captured at Nico- 
media His life was spared on the intercession of Constantia 
and he was interned at Thessalonica, where he was executed in 
the following year on the charge of treasonable correspondence 
with the barbarians 

^ The name laharum, gnen to the military standards bearing 
the monogram, is of unexplained origin Lactantius says that the 
symbol was used on the shields of Constantine s troops 

* That the battle was called after the Milvian bridge is indicated 
by a relief and inscription from Chcrchel (C I L \ 111 9356) 

> It has been disputed whether the final struggle between Con- 
stantine and Licmius took place in a n 323 or 324 , but the formulae 
employed in the dating of Egyptian papvri seem to point to the latter 
vear (see Comptes-rendus de I acadimte des tnscrtpltons, 1906, p 
231 If) 


Constantine now reigned as sole empeior in East and West 
He presided at the council of Nicaea (see under Nicaea and 
Council) m 325 , in the same year he celebrated his Vutnnalia 
in the East, and in 326 repeated the celebration in Rome 
Whilst he was in Rome his eldest son, Crispus, was banished 
to Pola and there put to death on a charge brought against him 
by Fausta Shortly afterwards, as it would seem, Constantine 
became convinced of his innocence, and ordered Fausta to be 
executed The precise nature of the circumstances remains a 
my stcry 

In 326 Constantine determined to remove the seat of empiie 
from Rome to the Last, and Ijefore the close of the year the 
found ition-stone of Constantinople was laid At least two other 
sites — Sardica and Troy — were considered l^efore the emperors 
choice fell on Bvzantium It is very probable that this stej) 
was connected with Constantine’s decision to make Christianity 
the official religion of the empire Rome was naturallv the 
stronghold of paganism, to which the great majority of the 
senate clung with fervent devotion Constantine did not wish 
to do open v lolence to this sentiment, and thci efore resolved to 
found a new capital for the new empire of his creation He 
announced that the site had been revealed to him in a dream , 
the ceremony of inauguration was jierformed by ( hnstian 
ecclesiastics on the iith of May 330 when the city w.is dedicated 
to the Blessed Virgin 

In 332 Constantine was called in to aid the Sarmatians against 
the Cioths over whom his son gained a great victory on the 
20th of April Iwo vears later there was again fighting on 
the Danube when 300,000 Sarmatians were settled in Roman 
Urritorv In 333 a rebellion in (yprus gave Constantine an 
excuse for oxteuting the vounger Licinius In the sime year 
he carried out a partition of the empire l:)etween his three sons 
and his two nephews, Delmatius and Hannibaliantis The last 
named received the vassal-kingdom of Pontus with the title of 
rex regutn, while the others ruled as Caesars in their several 
provinces Constantine, hovvev'er retained the supreme govern- 
ment, and in 335 celebrated his tneeunaha Finally, in 337, 
Shapur (Sapor) II of Persia asserted his claim to the provinces 
conquered bv Diocletian, and war broke out Constantine was 
preparing to lead his army in peison, when he was taken ill, 
and after a vain trial of the baths at Helenopolis died at Anev- 
rona, a suburb of Nicomedia, on the 22nd of Mav hav ing received 
Christian baptism shortly liefore at the hands of Eusebius He 
was buried m the church of the Apostles at Constantinople 

It has been said by Stanlev that Constantine was entitled to 
be called “ Great ” in virtue rather of whit he did than of what 
he was , and it is true that neither his intellectual nor his moral 
qualities w'ere such as to earn the title His claim to greatness 
rests mainlv on the fact that he divined the future which lay 
before Christianity , and determined to enlist it in the service 
of his empire, and also on his achievement in completing the 
work begun by Aurehan and Diocletian, by which the quasi- 
constitutional monarchv or “ Pnncipate ” of Augustus was 
transformed into the naked absolutism sometimes called the 
“ Dominate ” There is no reason to doubt the sincerity of 
Constantine’s conversion to Christianity , although we may not 
attribute to him the fervent piety which Fusebius ascribes to 
him, nor accept as genuine the discourses which pass under his 
name The moral precepts of the new religion were not without 
influence upon his life, and he caused his sons to receive a 
Christian education Motives of political expediency, however, 
caused him to delav the full recognition of Christianity as the 
religion of the state until he became sole ruler of the empire, 
although he not merelv secured toleration for it immediatelv 
after ms victory ov er Maxentius, but inten ened in the Donatist 
controversy as earlv as 313 and presided at the council of Arles 
in the following year Bv a series of enactments immunities 
and privileges of various kinds were conferred on the Catholic 
Church and clergv — heretics being specificallv exduded — 
and the emperor’s attitude tow ards paganism gradually' rev ealed 
Itself as oife of contemptuous toleration From being the 
established religion of the state it sank into a mere superstiUo 
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At the same time its rites were allowed to subsist except where 
they were held to be subversive of morahty, aad even in the 
closing years of Constantine’s reign we find legisiation m favour 
of the municipal flamtncs and coUegia In 333, or later, a cult 
of the Gens Fimna, as the Imperial family was called, was 
established at Hispcllum (Spcllo), the offering of sacrifices m 
the new temple was, however, strictly prohibited Nor was it 
until after Constantme’s final tnumph over Licmius that pagan 
symbols disappeared from the coinage and the Christian mono- 
gram (which had already been used as a mint mark) became 
a prominent device From this time forward the Anan con- 
troversy demanded the emperor’s constant attention, and by 
his action m presiding at the council of Nicaea and afterwards 
pronouncing sentence of banishment gainst Athanasius he not 
only identified himself more openly than ever with Christianity, 
but showed a determination to assert his supremacy m eccle- 
siastical affairs, holding no doubt that, as the office of ponttf^x 
maxtmus gave him the supreme control of religious matters 
throughout the empire, the regulation of Chnstiamty fell within 
his province In this matter his discernment failed him. It 
had been comparatively easy to apply coercion to the Dooatists, 
whose resistance to the temporal power was not wholly due t > 
spiritual considerations,* but was largely the result of less pure 
motives , but the Anan controversy raised fundamental issues, 
which to the mind of Constantine appeared capable of com- 
promise, but in reality, as Athanasius rightly discerned, disclosed 
vital difference, of doctnne The result foreshadowed the 
process by which the church tvhich Constantine hoped to mould 
into an instrument of absolutism became its most determined 
opponent 1 1 is unnecessary to give more tlian a passmg mention 
to the legend according to whidi Constantme, smitten with 
leprosy after the execution of Crispus and Fausta, received 
absolution and baptism from Silvester I and by his Donation 
to the bishop of Rome kid the foundation of the temporal 
power of the papacy (see Donation of Constantine). 

ihe political system of Constantine was the final result of 
a process which, though it had lasted as long as the empire, had 
assumed n marked form under Aurelian It was Aurdian who 
surrounded the imperial person with oriental pomp, wearing the 
diadem and the jewelled robe, and assuming the style of domtnus 
and even deu:,, who assimilated Italy to the condition of the 
provinces and gave ofiicwl furtherance to the economic process 
by which a regime of status replaced a regime of contract 
Diocletian endeavoured to secure the new despotism against 
military usurpation by an elaborate system of co-regency with 
two lines of succession, bearing the names of Jovtt and Hercultt, 
but maintained by adoption and not by hereditary succession. 
II1H artifiaal system was destroyed by Constantine, who 
established dynastic absolutism in favour of his own family, 
the gem Flavia, evidence of whose cult is found both m Italy 
and in Africa To form a court he created a new official ansto- 
cracy to replace the senatorial order, which the military emperors 
of the 3rd century a d had reduced to practical insignificaace 
Upon this aristocracy he showered titles and distmctions, such as 
the revised patriciate, which carried with them the coveted 
immunity from fiscal burdens As the senate was now a 
quanttte negltgeable, Constantine oould afford to readmit its 
members freely to the career of provincial admmistration, which 
had been almost closed to them since tlie reign of Gallienus, and 
to accord to it certain empty pnvileges such as the free election 
of quaestors and praetors, while on the other hand the right of 
the senator to be tried by his peers was taken away and he was 
placed under the jurisdiction of the provincial governor 

In the administration of the empire Constantine completed 
the work of Dwcletian by effecting the separation of civill from 
military functions Under him the fraejech praetono cease 
entirely to perform military duties and become the heads of the 

1 The watchword Quid e&t imperatort cum eulesta ? belongs to a 
late^enod 

’ Tnese titles were so freely bestoved that m a d 32^ Constantme 
found it necessary m the interest of the treasury to enact that the 
fiscal immunity which they earned should no longer be hereditary 


civil administration, more especially in the matter of junsdiotion : 
m 331 their dedstons were made final and mo appeal to the 
emperor was permitted The civil goveimois of liie provinces 
(vtcant and ^aestdes) had no control of the miUta^ forces, 
which were commanded by duces and not content with the 
security against usurpation which was afforded by this divisaon 
of piower, Constantme employed the comites who formed a large 
element m the oflicial aristocracy to supervise and report upon 
their conduct of affairs (see Count), as well as an army of so- 
called agentes in rebus who, imder colour of inspecting the Im- 
perial posting service, earned on a wholesale system of espionage 
In the organization of the army the creation of a field force 
(comtatenses) beside the permanent frontier-gamsons (linatanei) 
was probably the work of Diocletian , to Constantine is due the 
creation of the great commands under the magtstn pedilum 
and equtiHm^ He also introduced the practice, afterwards 
mcreasingly common, ©f placing barbarians, especially Germans, 
m pt«ts of high responsibility 

The orgamzation of society in stnedy hereditary corporations 
or professions was no doubt partly completed before the accession 
of Constantme , but his legislation contributed to rivet the 
fetters which bound each individual to the caste from which he 
sprang Such ongtnales are mentioned m Constantine’s earliest 
laws, and m 332 the hereditary status of tlic agricultural colonus 
was recognized and enforced Above all, the municipal decunones 
on whom the responsibility for raising taxation rested saw every 
avenue of escape closed against them In 326 they were for- 
bidden to acquire immunity by joining the ranks of the Christian 
cleigy It was tlie interest of the goi ernment by such means 
to secure the regular payment of the heavy fiscal burdens both 
m money and m kind which had been laid on the subjects of 
the empire by Diocletian and were certainly not diminished by 
Constantine One of our ancient authorities speaks otf him os 
having been for ten years an excellent ruler, for twelve a robber 
and for ten a spendthrift, and he was constantly forced to have 
recourse to fresh exactions in order to enrich his favountes and 
to carry out such extravagant projects as the buildm^ of a new 
capital To him are due the taxes known as coUatso glebaUs, 
levied on the estates of senators, and coitatio Imtrolis, levied on 
the profits of trade 

In general legislation the rtigm of Constantme was a time of 
feverish activity Nearly three hundred of his enactments 
are preserved to us in the Codes, espec lally that of Theodosius 
They display a genuine desire for reform and distinct traces of 
Chnstian influence, eg in their humane provisions as to the 
treatment of prisoners and slaaes and the penalties imposod 
on offences against morality Nevertheless they are m many 
instances smgularlv cTude m conception as well as fcurgid m stylo, 
and were manifestly drafted by official rhetoricians rather than 
by trained legists Like Diocletian, Constantme believed that 
the tune had come for society to be remodelled by the fiat of 
despotic authonty, and it is significant that from henceforth 
we meet with the undisguised assertion that the will of the 
emperor, m whatever form expressed, is the sole fountam of 
law Constantine, in fact, emtiodies the spirit of absolute 
authority which, both m church and state, was to prevail for 
many centuries 

AuTHORiTtEb — Tlie principal ancient source s for the fife of Con 
stantiae are the biograj>liy of Eusebius, which is, however, partial 
and untrustwofthy owing to the ecclesiastical bias of its author 
(who<>e FcrlestaiUtial Hisiorv is also of importance), the tract de 
morjtbus p^rsecuiorum ascnbecl to Lactanhus, the orations of the 
Paneevnet, Nos vi x , the second book of the history of Zosimus 
(which w wnttea from the pagan atandpount), the so^alled Excerpia 
Valesiana and the writings of \urclius Victor and EutropUiS Tbe 
laws of ConAtantme ccntauied m the Codex Theodostanus have been 
treated chronologically by Otto K Seeck, Zcttschnft d*r Savtgny- 
Stiftung (Romanische Abteilum), x p 1 ff and 177 ff Amongst 
modem books may be named J C F Manso, EUis Leben Constantins 
des Grossen (1817), Jacob Burckhardt, Die Zeit Constantins des 
Grossen (and ed , 1880}, II Schiller, GxachtchU der -ronusehsn Kaiser- 
Kelt, u 2, 164 if (iSfi?), and above all Seeck,, Geuhwhtti des Unter- 
gangs der anltken Welt, vol 1 (2nd ed., 1697) For a abort account 
m Enphsh C H Firth’s Constantine the Great (i9»f) may be 
consulted (H S J ) 
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Constantine 1 1 {317-340), son of Constantine the Great, 
Roman emperor (337-340), was bom at Arelate (Arles) m 
February 317 On the ist of March in the same year he was 
created Caesar, and was consul m 320, 321, 324 and 329. The 
fifth anniversary of his Caesarship was celebrated by the pane- 
gyrist Nawtrius t> ) He gamed the credit of the victories of 
Eis generals over the Akmanni (331, for which he received the 
title Alamannicus), and over the Goths (332) From 335 he 
administered the Gallic portion of the empire as Caesar till his 
father’s deatii (22nd of May 337) On the 9th of September in 
the same year he assumed the title of Augustus, together with 
his brothers Constans and Constantius, and m 338 a meeting 
was held at Viminiacum, on the borders of Pannonia, to arrange 
the distribution of the empire In accordance with the arrange- 
ments made by his father, Constantine received Britain, Spam 
and the Gauls , Pontus, Asia, the East, and Egypt fell to 
Constantius , Africa, Pannonia and the Italics to the youngest 
brother Constans, whose domunons were further mcreased by 
the addition of Macedonia, Dalmatia and I brace, originally 
intended for Delmatius, a nephew of Constantme I and one of 
tlie victims of the general massacre of that emperor’s kinsmen 
By virtue of his seniority, Constantme claimed a kind of control 
over his brothers Constans, an ambitious youth encouraged 
by intriguing advisers, declined to submit , and Constantme, 
jealous of his prerogatives and dissatisfied with his share m 
the empire, demanded from Constans the cession of Africa and 
equal authority in Italy After protracted but unavailing 
negotiations, Constantme in 340 invaded It ily He h xd advanced 
as far as Aquilin, when he fell into an ambuscade and lost 
his life His body was thrown into the little nver Alsa, but 
subsequently recovered and buried witli royal honours 
Sec Zosimus n xii Aunhu'i Victor, rpit 41 Euiscbius, Vtta 
CnnstayiUnx, iv , O Seeclc in Pauly Wissowa'-i Realencychpddte, 
IV pt I (1900) , Gibbon, Decline and Fall, cli 18 

Constantine III , son of the emperor Heraclius (d 641) by 
his first wife Eudocia, succeeded his father as jomt-empcTor 
with Hcradeonas, the son of Heraclius by his second wife 
Martina Court mtng’ies nearly led to a civil war, which was 
prevented by the death of Constantme (May 6^1), after a brief 
reign of 103 davs He was supposed to have been poisoned by 
order 0^ his step-mother Martina 
Const VNTINE IV Po^omius (the “ bearded ”), son of Constans 
II , was emperor from 668 to 685 After his father’s death he 
set out for Sicily, where an Armenian named Miririus had been 
declared emperor Having defcited and put the usurper to 
death, he returned to the capitil Tor sin years (672-677) the 
Arabs under the caliph Moiwiya (see Caitphaff) liesiegcd 
Constantinople, but the rav'nges caused amongst them by the 
so-called “ Greek fire,” heavy losses by land and sea, and the 
mro ids of the Christi in M irdaites (or M ironites, <7 ) of Mount 
Lebanon, obliged Moawiyv to make j^ace and agree to pay 
tribute for thirty years The attacks of the Slavs and Avars 
upon Thessalonica were heroitally repulsed by the mhabitants 
But Constantme, exhausted by the war with the Arabs, was 
unable to prevent the Bulgars, a tnbe of Innno-Ugrian race, 
from crossing the Danube and settling m the district where 
their name still survives The Bulgarian kingdom was established 
under its first king Isperich in 679 The tribute paid by the 
Arabs was used to purchase the good will of the new settlers 
In order to restore peace in the church, Constantme summoned 
an ecumenical council (the sixth) at Constantinople, which held 
its sittmgs from the 7th of November 680 to the i6th of 
September 681 I he result was the condemnation of the 
Monothelites and a recognition of the doctrine that two wills, 
neither opposed nor intermingled, were united m the person 
of Christ, m accordance with his twofold nature (see under 
Constantinople, Councils of) 

Constantine V Copronymus (Gr Koirpos), son of Leo III 
the iconoclast, was emperor 740-775 Immediately after his 
accession, while he was engaged in a campaign agamst the Arabs, 
his brother-in-law, an Armenian named Artavasdus, a supporter 
of the image-worshippers, had been proclaimed emperor, and 


lit was not tall the end of 743 that Constantine re-entered Con- 
stantinople Wh«» he felt his position stture, he determined 
to settle the religious controversy once for all In 754 he 
assembled at the palace of Hiereion 338 bishops, by whom the 
worship of images was forbidden as opposed to all Christian 
doctrine and a curse pronounced upon all those who upheld it 
But m spite of the severity with which the resolution was en- 
forced, the resistance to iconoclasm continued, chiefly owing 
to the attitude of the monks, who exercised great influence over 
the common jieople A vigorous campaign against monasUasm 
took place , the monasteries were closed, and many of them 
pulled down or converted into barracks , monks and nuns 
were compelled to marry, and exiled m large numbers to C\ prus , 
the literary and artistic treasures were sold for the benefit of the 
imperial trea‘*ury One of the most important results of the 
struggle was the defection of the pope, who sought and obtained 
protecTJon from Pippin, king of the Franks All attempts to 
induce Pippin to throw over his new proteg6 failed, and from 
this time onward the nommal dependence of Rome and the 
papacy on emperors at Constantinople ceased Constantine 
has been described by the orthodox historians of lus time as a 
monster of iniquity , but, m spite of the harshness and occasional 
cruelty with which he treated fais religious opponents, for which 
an excuse may be found m the obstinate fanaticism of tlie monks. 
It IS now generally admitted that he was one of the most capable 
rulers who ever occujjied the Byzantine throne He restored 
the aqueduct built by Valens and destroyed by the barbarians 
m the reign of Heraclius, re-peopJed Gonstantmople (after it 
had been devastated by a great plague) and some of the aties 
of Thrace, revived comracraal prospentv, and earned on a 
number of wars, m which, on the whole, he was successful, 
against the Arabs, Slavs and Bulgarians In the year of his 
death he set out on an expedition against the last named, but 
a violent attack of fever obliged him to discontinue his jouniey 
He died on board his fleet on his way home 

Constantine VI , grandson of Constantine V , was emperor 
780-797 At ten years of age he succeeded his father, Leo IV , 
under the guardianship of his mother Irene (q v ), who held the 
reins of government for ten )ears In 782 the Arabs under 
Harun al-Rashid pienctrated as far as the Bo-^porus, and exacted 
an annual tribute as the price of an inglorious fF'ace (see 
Caliphate, § C, 3 ad ^« ) Ev en when Constantine came of age, 
Irene practically retained the supreme power At length 
Constantme had her arrested, but foolishly pardoned her shortly 
afterwards Disastrous campaigns against the Bulgarians and 
Arabs afforded lier an opportunity of rousing the contempt and 
hatred of the people against their ruler On his return to 
Constantinople, Constantine managed to escape to the Asiatic 
coast, but liemg brought back practically by force he was seized 
and blinded \ccording to some, he died on the same day , 
according to others, he survived for several years With 
Constantme VI the Syrian (Isaurian) dynasty became extinct 

Ste Thcophan -i, and the biog''aphiPj of tht patriarch Tarasius 
and Ihtxxiorc of Stadium , al» F C Schlosser, Gtschichte der 
htlderslUrmenden Kaiser des ostromxschen Retchs (Frankfurt am 
Mam, 1812) other works Sa Ireve 

(jOnstantink VII Porphvrogenitiis (Gr Porphyrogennetos, 
“ bom in the purple ’ ) (905-959), East Roman emperor, author 
and patron of literature, was the son of Leo VI the Wise, 
Though nommilly emperor from 912-959, it was not until 
945 that (knstantine could really be called sole ruler Dunng this 
period he had been j^actically excluded from all real share m the 
government bv ambitious relatives. Though wantmg m strength 
of will, Constantme possessed mtelligence and many other good 
qualities, and his reign on the whole was not uns itisfactory 
He was poisoned by his son Romanus m 959 Constantme was 
a painter and a patron of art, a literary min and i patron of 
literature , and herein consists his real importance, since it is 
to works written by or directly inspired by him that we are 
indebted for /mr chief knowledge of his times He was the 
author or inspirer of several works of considerable length (i) 
De Themaitbtis, an account of the military districts ( Themata) 
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of the empire during the time of Justinian, chiefly borrowed 
from Hierocles and Stephanus of Byzantium (2) De admtnt- 
strando imperto, an account of the condition of the empire, 
and an exposition ^of the author’s view of government, written 
for the use of his son Romanus , it also contains most valuable 
information as to the condition and historv of \anous foreign 
nations with which the Byzantine empire had been brought into 
contact on the east, west and north (3) De certmonns aulae 
Byzantinae, which describes the customs of the Eastern Church 
and court (4) A life of Basilius I , his giandfather, based on 
the work of Genesius (5) Two treatises on military subjects are 
attributed to hun , one on tactics, which, as the title shows, 
w as really written by his grandson Constantine VIII , the other 
a description of the different methods of fighting in fashion 
amongst different peoples (6) A speech on the despatch of an 
image of Christ to Abgar, king of Edessa Of works under- 
taken by his instructions the most important were the Encyclo- 
paedic Excerpts from all available treatises on various branches of 
learning (i) Htstonca, in 53 sections, each devoted to a special 
subject , of these the sections De legationtbus, De vtrtuUbus ei 
vttus, De <!ententits, De tnstdtts, have been wholly or partly 
preserved (2) Basilica, a compilation from the different parts 
of the Justinian Corpus Juris, subsequently the text-book for 
the study of law (3) Geopontca, agricultural treatises, for which 
see Geoponici and Bassus, Cassianus (4) latnca, a medical 
handbook compiled by one Theophanes Nonnus, chiefly from 
Oribasius (5) Hippiatrua, on veterinary surger^', the connexion 
of which with Constantine is, however, disputed (6) Htstona 
animahum, a compilation from the epitome of Anstotle’s work 
on the subject by Aristophanes of Byzantium, with additions 
from other writers such as Aelian and Timotheus of Gaza 

On Constantine VII generally the most important woik is A 
Rambaud, L'Emptte grec au dtxt^me stdcle {1870) , see also 
Gibbon, Decline and Fall, cli 53, and G Finlay, Hist of Greece, 11 
294 (1877) Many of Ins works will be found m Migne, Pafro/ogia 
Graeca, cix , cxii , exm , for editions of the rest, C Krumbacher, 
Geschichte der byzanltntschen Literatur (1897), and the article 
by Cohn in Pauly Wissowa’s Fealencyclopddte der classtschen 
Altertumswissenschaft (1900) should be consulted The former 
contains a valuable note on the Gothic Christmas” described 
in dcta.il in the De certmonns sec also Buiy in Htst Dev xxu 
(1907) 

Constantine VIII This title is giien Bv Gibbon to the son 
of Romanus I Lecapenus, one of the colleagues of Constantine 
VII Porphyrogenitus, but it is now generally bestowed upon 
Constantine, the brother and colleague of Basil II from 976-1025, 
sole ruler 1025-1028 An absolute contrast to his brother, he 
gave himself up to a life of pleasure and allowed the administra- 
tion to fall into the hands of six eunuchs 
Constantine IX Monomachus, emperor 1042-1054, owed his 
elevation to an old admirer, Zoe, the widow of Romanus III 
Argyrus (1028-1034) and of Michael IV the Paphlagonian (1034- 
1041), who, after the brief reign of Michael V Calaphates 
(December 1041-April 1042), was proclaimed empress with her 
sister, rheodora Quarrels broke out between the sisters, and, 
in order to secure her position, married Constantine, with 
whom she shared the throne till her death m 1050 In his old 
age Constantine, who had once been a famous warrior, utterly 
neglected the defences of the empire and reduced his army bv 
disbanding 50,000 of his best troops , on the other hand, he spent 
extravagant sums on luxuries and the erection of magnificent 
buildings Rebellions broke out at home and abroad , the 
Normans conquered Lombardy, which subsequently (1055) 
became the duchy of Apulia, and thus Italy was lost to the 
empire , the Petchenegs (Patzinaks) crossed the Danjjbe and 


attacked Thrace and Macedonia , and the Seljuk Turks made 
their appearance on the Armenian frontier 
Constantine X Ducas, emperor 1059-1067, succeeded Isaac I 
Comnenus (qv) But the choice was not justified, for Con- 
stantine, who as the friend and minister of Isaac had shown 
himself a capable statesman and financier, proved incompetent 
as an emperor He devoted himself to philosophical trifling, 
petty administrative and judicial details, while his craze for 
economy developed into avarice He reduced the army, cut down 
the soldiers’ pay, failed to keep up the supply of war material, 
and neglected the frontier fortresses at a time when the Seljuk 
Turks were pressing hard upon the eastern portion of the empire 
Alp Arslan, the successor of Toghrul Beg, overran Armenia in 
1064, and destroyed its capital Am Ihe Magyars occupied 
Belgrade, the Petchenegs (Patzinaks) continued their inroads, 
and in 1065 the Uzes (called by the Greeks Comani), a Turkish 
tribe from the shores of the Euxine, crossed the Danube in vast 
numbers, ravaged Thrace and Macedonia, and penetrated as 
far as Thessalonica The empire was only saved by an outbreak 
of plj^ue amongst the invaders and the bravery of the Bulgarian 
peasants In the year before Constantine’s death the remnant 
of the Byzantine possessions in Italy was finally lost to the 
empire, and the chief town. Ban, taken by the Normans 

lor the later Constantines references to general authorities will 
be found under Roman Empire, Later , set also Caliphate and 
Seljuks for the wars of tlie period 
CONSTANTINE [Flavius Claudius Constantinus], usurper 
in Bntam, Gaul and Spam (ad 407-410) during the reign of 
Honorius, was a common soldier, invested vnth the purple by 
his comrades in Britain by reason of his alleged descent from 
Constantine the Great He at once crossed over to Bononia 
(Boulogne), and with the support of the Gallic troops soon made 
himself master of the country as far as the Alps and Pyrenees, and 
established his capital at Arelate (Arles) In Spain two kinsmen 
of Honorius, who offered considerable resistance, were finally 
defeated by Constans, the son of Constantine The downfall 
of Stilicho caused an alteration in the policy of Honorius, who, 
hard pressed by the barbarians, pardoned Constantine, recognized 
him as joint ruler, and permitted him to confer the title of Caesar 
upon Constans This gave Constantine his opportunity With a 
large army he marched into Italy, avowedly to assist Honorius, 
in reality with the intention of making himself ruler of the West 
But his plans were upset by the revolt of Gerontius This 
capable general, who had been appointed commander in Spam 
during the absence of Constans on a visit to his father, indignant 
at being superseded, set up one of his own adherents as emperor, 
invaded Gaul, and put Constans to death at Vienna (Vienne) 
He then besieged Constantine himself in Arelate, but the advance 
of an Italian arm\ under Constantius and Ulfilas forced him to 
retire fhe generals of Honorius themselves continued the siege 
and completely defeated a body of German troops on their wav 
to assist Constantine The latter, seeing that further resistance 
was useless, took refuge in a church, laid down the imperial 
insignia, took orders as a priest, and surrendered the city on 
condition that his life should be spared He and his younger 
son Julian were sent to Honorius, by whose orders they were 
put to death on the way to Ravenna The revolt of Constantine 
materially influenced the subsequent history of Britain, since 
the virtual abandonment by Honorius of any claim to sovereignty 
over It cleared the way for the Saxon conquest of the island 
See Zosimus v ad fin and vi , Sozomen, Lcclestashcal History, 

IX II foil , Gi\>\)on’& Decline and Fall, ed J B Bury, pp 272,340 
302 . L A Freeman, " Tyrants of Britain, Gaul and Spam ” in 
English Historical Review, 1 (1886) O Seeck in Pauly- Wissowa’s 
Realencyclopadte, iv pt i (1900) 
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